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Synchronous Address Multiplexer (MC6883) . ............ccvuiiiiiiiiiinnennns 4-372
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GENERAL INFORMATION

TTL in Perspective

Since its introduction, TTL has become the most pop-
ular digital logic family. It has evolved from gold doped
saturated logic, to Schottky clamped logic and finally to
Advanced Schottky clamped logic. The popularity of TTL
stems from its ease of use, low cost, medium-to-high
speed operation, and good output drive capability.

Motorola offers three Schottky clamped TTL logic fam-
ilies — LS, ALS, and FAST™. All three families are pin
and functionally compatible and can easily be combined
in a system to achieve maximum performance at mini-
mum cost.

LS, Low-Power Schottky, is currently the largest and
most popular of the three. It is low-cost and provides
moderate speed at low power.

ALS, Advanced Low-Power Schottky, offers an im-

TTL Family Comparisons

General Characteristics for Schottky TTL Logic

proved speed — power product compared to LS as a
result of advanced MOSAIC (oxide isolated) processing.
Other important features of ALS include improved noise
margins, reduced input currents, and superior line driv-
ing characteristics.

FAST™, another advanced Schottky TTL line, offers a
20-to-30 percent improvement in speed over standard
Schottky logic at about 20 percent of the power. As with
ALS, FAST™ offers improved noise margins, reduced in-
put currents and superior line driving characteristics.
Additionally, FAST designs incorporate powerdown cir-
cuitry on three-state outputs, and buffered outputs on all
storage devices. These design improvements provide the
logic designer with additional flexibility and more reliable
system operation.

(ALL MAXIMUM RATINGS) Ls ALS FAST
Characteristic Symbol | 54LSxxx 74LSxxx 54ALSxxx 74ALSxxx 54Fxxx 74Fxxx Units
Operating Voltage Range | Vcc 5+10% 5+5% 5+10% 5+10% 5+5% 5+10% 5+5% Vdc
Operating Temperature
Range TA -55t0 125 0to 70 —55t0 125 0to 70 0to 70 -55t0 125 0to70 °C
Input Current N [m 20 20 20 20 20 20 JA
I8 —400 —400 -100 -100 - 100 —600 -600
Output Drive IoH -0.4 -04 -04 *-04 -04 -1.0 -1.0 mA
Standard Output loL 4.0 8.0 8.0 8.0 20 20 mA
Isc —20to —100| -20to —100| —25to —150| —~25to - 150 —-25to - 150| ~60to —160 [ —60to —150 | mA
loH -12 -15 -12 -15 -15 =12 -15 mA

Buffer Output loL 12 24 24 24 48 64 mA

Isc —40to —225| -40to —225| -50to —225| -50to —225( -50to —225| ~100to —225 | —-100to —225| mA
Buffer Line Driving

Capability:

Minimum Rt into 2.5 V 178 84 84 84 43 32 Q0

Minimum Rt into 5.0 V 381 189 189 189 95 Al Q

Speed/Power Characteristics for Schottky TTL Logic(1)
(ALL TYPICAL RATINGS)

Characteristic Symbol LS ALS FAST Units
Quiescent Supply Current/Gate I} 0.4 0.2 1.1 mA
Power/Gate (Quiescent) PG 2.0 1.0 5.5 mW
Propagation Delay p 9.0 5.0 37 ns
Speed Power Product — 18 5.0 19.2 pJ
Clock Frequency (D-F/F) fmax 33 35 125 MHz
Clock Frequency (Counter) fmax 40 45 125 MHz

NOTES: 1. Specifications are shown for the following conditions:
a) Vec = 5.0 Vdc (AC);
b) TA = 25°C
c) CL = 50 pF for ALS, FAST; 15 pF for LS

FAST is a trademark of Fairchild Camera and Instrument Corporation.
MOSAIC | is a trademark of Motorola Inc.
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GENERAL INFORMATION (continued)

High Performance
ALS-TTL-Compatible
Macrocell Arrays

In addition to standard logic lines, Motorola also offers
a variety of TTL-compatible Macrocell Arrays. These
products provide a means for developing economical
custom LSI/VLSI logic circuits. Performance is achieved
by the combination of an advanced MOSAIC | (Motorola
Oxide-Isolated Self-Aligned Implanted Circuit) oxide iso-
lated bipolar integrated circuit process and a series gated
emitter-coupled logic (ECL) macrocell circuit technology.
Input and output circuits provide level translation to and
from the internal array logic for standard TTL/MOS

MCAS500ALS
MCA1300ALS
MCA2800ALS

capabilities, AC delay simulations, generation of test
tapes and custom metallization to complete the IC pro-
cessing sequence.

The ability to stockpile fully diffused wafers provides
a very fast turnaround time (the time from customer no-
tification of a completed design to delivery of finished
parts) of currently nine weeks.

ALS-TTL MCA Selection Chart

interface. o ) MCA MCA MCA
Each cell within the arrays contains a number of un- S00ALS | 1300ALS | 2800ALS
connected transistors and resistors. Stored within a com- Configuration
puter are the specifications to automatically interconnect Max Gate Equivalent 533 1280 2720
these elements forming SSI/MSI logic cells (rather than Major Macrocells 24 60 130
simple gates) called macrocells. These macrocells take VO Ports 57 76 120
he form of standard logic blocks such as dual type D Input/interface Cells 2 a0
t _e o g c S yp Output Macrocells 24 40
flip-flops, dual full adders, quad latches and many other
- s " . Performance
pre-defined “library” functions. Presently, the macrocell Max Gate Delay (M Cell) 4.0 ns 3.0 ns 11ns
library for the ALS-TTL arrays contains more than 80 logic Max Toggle Frequency 80 MHz | 80 MHz | 125 MHz
functions. . o Maximum Power Dissipation 1.0W 1.4W 25 W
Generating an LSI/VLSI design is simply a matter of Packages
selecting the appropriate macrocells and describing the Dual-In-Line 28,40,48 | 40,48 _
proper interconnection network to implement the design. Chip Carrier 68 68, 84 149PG
Mgtorola’s CAP (C'omputer-AncLed-Dgsngn)flntt‘erfaclf pro- Temperature Range 0-70°C | o-70Cc | o-70°C
i n -
vides automatic placement an _routing of the cells (in Supply Voltage 50V 25% 150V 25%150V 25%
traconnection of the cell itself is automatically accom- ——
plished when placed), full logic and fault-testing Availability Now Now Now
Typical MCA Layout — 1300ALS
T~ HORIZONTAL
2 ROUTING
4 CHANNELS
O] [ 13 11 I 1 1 ]
] s 13 1 | 11 11 ]
[¢) [0)
Y M M M M M M =
% ,_4 L S I I B Il L %
ol M M M M M M ol
0] ™ MM MY
of [M] [Mp MY MMM o
O (M M M M M m| 2
| Ol 1 . 16 15 10490 6
Mo 15 16 16 5 05
NO. OF =y 1
verTicaL |O] M M M M M M [0}
ROUTING [y ] — . . ] 0]
CHANNELS -1 M M M M M M ey
SNCIRCIRNCIRLTRCIRNCIY
2 M M M M M M Q2
7t O
o "m] [w [
° M M M M| 5
Sl ol Mol Tl ol o1 [l [
ol 1l M M M M M M|
0] M M M M M M 0]
1 0D 3l [l M 1 110 1
60 M-CELLS 40 | (INPUT CELLS) 40 O (OUTPUT CELLS) _9’_
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Numeric Listing

LS TTL

SN54LS00 Series (—55 to +125°C)
SN74LS00 Series (0 to +70°C)

Suffix: N ... Plastic (only 74-series)
J ... Ceramic (54/74 series)

Device Function Samples | Pins
LS00 Quad 2-Input NAND Gate A 14
LSo01 Quad 2-Input NAND Gate, Open-Collector A 14
LS02 Quad 2-Input NOR Gate A 14
LS03 Quad 2-Input NAND Gate, Open-Collector A 14
LS04 Hex Inverter A 14
LS05 Hex Inverter, Open-Collector A 14
LS08 Quad 2-Input AND Gate A 14
LS09 Quad 2-Input AND Gate, Open-Collector A 14
Ls10 Triple 3-Input NAND Gate A 14
Ls11 Triple 3-Input AND Gate A 14
LS12 Triple 3-Input NAND Gate, Open-Collector A 14
LS13 Dual 4-Input Schmitt Trigger A 14
LS14 Hex Schmitt Trigger A 14
LS15 Triple 3-Input AND Gate, Open-ColIector A 14
LS20 Dual 4-Input NAND Gate A 14
LSs21 Dual 4-Input AND Gate A 14
LS22 Dual 4-Input NAND Gate, Open-Collector A 14
LS26 Quad 2-Input NAND, High Voltage A 14
Ls27 Triple 3-Input NOR Gate A 14
LS28 Quad 2-Input NOR Buffer A 14
LS30 8-Input NAND Gate A 14
LS32 Quad 2-Input OR Gate A 14
LS33 Quad 2-Input NOR Buffer, Open-Collector A 14
LS37 Quad 2-Input NAND Buffer A 14
LS38 Quad 2-Input NAND Buffer, Open-Collector A 14
LS40 Dual 4-Input NAND Buffer A 14
LS42 1-0f-10 Decoder A 16
LS47 BCD to 7-Segment Decoder/Driver,

Open-Collector A 16
LS48 BCD to 7-Segment Decoder/Driver,

with Pull-Ups A 16
LS4g BCD to 7-Segment Decoder/Driver, .

Open-Collector A 16
LS51 Dual AND-OR-INVERT Gate A 14
LS54 3-2-2-3 Input AND-OR-INVERT Gate A 14
LS55 2-Wide 4-Input AND-OR-INVERT Gate A 14
LS73A Dual JK Flip-Flop A 14
LS74A Dual D Flip-Flop A 14
LS75 4-Bit Bi-Stable Latch with Q and Q A 16
LS76A Dual JK Flip-Flop A 16
LS77 4-Bit Bi-Stable Latch A 14
LS78A Dual JK Flip-Flop with Preset A 14
LS83A 4-Bit Full Adder A 16
LS85 4-Bit Magnitude Comparator A 16
LS86 Quad Exclusive OR Gate A 14

Device Function Samples | Pins
LS90 Decade Counter A 14
LS91 8-Bit Shift Register Serial- In/SerlaI Out A 14
LS92 Divide-By-12 Counter A 14
LS93 4-Bit Binary Counter A 14
LS958 4-Bit Shift Register A 14
LS107A | Dual JK Flip-Flop with Clear A 14
LS109A | Dual JK Flip-Flop with Preset A 16
LS112A | Dual JK Edge-Triggered Flip-Flop A 16
LS113A | Dual JK Edge-Triggered Flip-Flop A 14
LS114A | Dual JK Edge-Triggered Flip-Flop A 14
LS122 Retriggerable Monostable Multivibrator A 14
LS123 Dual Retriggerable Monostable

Multivibrator A 16
LS125A | Quad Buffer, Low Enable, 3-State A 14
LS126A | Quad Buffer, High Enable, 3-State A 14
LS132 Quad 2-Input Schmitt Trigger A 14
LS133 13-Input NAND Gate A 16
LS136 Quad Exclusive OR Gate, Open-Collector A 14
LS137 3-Line to 8-Line Decoder/Demultiplexer A 16
LS138 1-of-8 Decoder/Demultiplexer A 16
LS139 Dual 1-of-4 Decoder/Demultiplexer A 16
LS145 1-of-10 Decoder/Driver, Open-Collector A 16
LS147 10-Line Decimal to 4-Line Priority Encoder A 16
LS148 8-Input to 3-Line Priority Encoder A 16
LS151 8-Input Multiplexer A 16
LS153 Dual 4-Input Multiplexer A 16
LS1565 Dual 1-of-4 Decoder A 16
LS156 Dual 1-of-4 Decoder, Open-Collector A 16
LS157 Quad 2-Input Multiplexer, Non-Inverting A 16
LS158 Quad 2-Input Multiplexer, Inverting A 16
LS160 BCD Decade Counter, Asynchronous Reset

(9310 Type) A 16
LS161A | 4-Bit Binary Counter, Asynchronous Reset

(9316 Type) A 16
LS162A | BCD Decade Counter, Synchronous Reset A 16
LS163A | 4-Bit Binary Counter, Synchronous Reset A 16
LS164 8-Bit Serial-In/Parallel-Out Shift Register A 14
LS165 8-Bit Parallel-In/Serial-Out Shift Register A 16
LS166 8-Bit Parallel-In/Serial-Out Shift Register A 16
LS168 Up/Down Decade Counter A 16
LS169 Up/Down Binary Counter A 16
LS170 4 x 4 Register File, Open-Collector A 16
LS173A | 4-Bit D Register, 3-State A 16
LS174 Hex D Flip-Flop with Clear A 16
LS175 Quad D Flip-Flop with Clear A 16
LS181 4-Bit ALU A 24
LS182 Look Ahead Carry Generator A 16
Ls183 Dual Carry/Save Full Adder A 14
LS190 Up/Down Decade Counter A 16
Ls191 Up/Down Binary Counter A 16
LS192 Up/Down Decade Counter with Clear A 16
LS193 Up/Down Binary Counter with Clear A 16
LS194A | 4-Bit Right/Left Shift Register A 16
LS195A | 4-Bit Shift Register (3300 Type) A 16
LS196 Decade Counter, Asynchronously

Presettable A 14
LS197 4-Bit Binary Counter, Asynchronously

Presettable A 14

A = Announced
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NUMERIC LISTING (continued)

Device Function Samples | Pins Device Function Samples | Pins
LS221 Dual One-Shot (Very Stable) A 16 LS490 Dual Decade Counter A 16
LS240 Octal Bus/Line Driver, Inverting 3-State A 20 LS540 Octal Buffer/Line Driver, 3-State A 20
LS241 Octal Bus/Line Driver, 3-State A 20 LS541 Octal Buffer/Line Driver, 3-State A 20
LS242 Quad Bus Transceiver, Inverting, 3-State A 14 LS568 Decade Up/Down Counter, 3-State A 20
LS243 Quad Bus Transceiver, Non-Inverting, LS569 Binary Up/Down Counter, 3-State A 20
3-State A 14 LS604 16-to-8 Multiplexer, 3-State A 28
LS244 Octal Driver, Non-inverting, 3-State A 20 LS605 16-to-8 Multiplexer, Open-Collector A 28
LS245 Octal Bus Transceiver, Non-Inverting, LS606 16-to-8 Multiplexer, 3-State A 28
3-State A 20 LS607 16-to-8 Multiplexer, Open-Collector A 28
LS247 BCD to 7-Segment Decoder/Driver, LS620 Octal Transceiver with Storage, 3-State A 20
Open-Collector A 16 LS621 Octal Transceiver with Storage,
LS248 BCD to 7-Segment Decoder/Driver with Open-Collector A 20
Pull-Ups A 16 LS622 Octal Transceiver with Storage,
LS249 BCD to 7-Segment Decoder/Driver, Open-Collector A 20
Open-Collector A 16 LS623 Octal Transceiver with Storage, 3-State A 20
LS251 8-Input Multiplexer, 3-State A 16 LS640 Octal Bus Transceiver, Inverting, 3-State A 20
LS253 Dual 4-Input Muitiplexer, 3-State A 16 LS641 Octal Bus Transceiver, Non-Inverting,
LS256 Dual 4-Bit Addressable Latch A 16 Open-Collector A 20
LS257A | Quad 2-Input Multiplexer, Non-Inverting, LS642 Octal Bus Transceiver, Inverting,
3-State A 16 Open-Collector A 20
LS258A | Quad 2-Input Multiplexer, inverting 3-State A 16 LS643 Octal Bus Transceiver, True, Inverting,
LS259 8-Bit Addressable Latch (3334) A 16 3-State A 20
LS260 Dual 5-Input NOR Gate A 14 LS644 Octal Bus Transceiver, True, Inverting,
LS266 Quad Exclusive NOR Gate, Open-Collector A 14 Open-Collector A 20
1S273 Octal D Flip-Flop with Clear A 20 LS645 Octal Bus Transceiver, Non-Inverting,
LS279 Quad Set/Reset Latch A 16 3-State A 20
LS280 8-Bit Odd/Even Parity Generator/Checker A 14 LS668 Synchronous 4-Bit Up/Down Decade
LS283 4-Bit Full Adder (Rotated LS83A) A 16 Counter A 16
LS290 Decade Counter (Divide By 2 and 5) A 14 LS669 Synchronous 4-Bit Up/Down Binary
LS293 4-Bit Binary Counter A 16 Counter A 16
LS295A 4-Bit Shift Register, 3-State A 14 LS670 4 x 4 Register File, 3-State A 16
LS298 Quad 2-Multiplexer, with Output Register A 16 LS673 16-Bit Serial-In/Serial-Out Shift Register,
LS299 8-Bit Shift/Storage Register, 3-State A 20 3-State A 24
LS322A | 8-Bit Shift Register with Sign Extend, LS674 16-Bit Parallel-in/Serial-Out Shift Register,
3-State A 20 3-State A 24
LS323 8-Bit Shift/Storage Register, 3-State A 20 LS682 8-Bit Magnitude Comparator A 20
LS348 8-Input to 3-Line Priority Encoder, 3-State A 16 LS683 8-Bit Magnitude Comparator,
LS352 Dual 4-Multiplexer (Inverting LS153) A 16 Open-Collector A 20
LS353 Dual 4-Multiplexer (3-State LS352) A 16 LS684 8-Bit Magnitude Comparator A 20
LS365A | Hex Buffer, Common Enable, 3-State A 16 LS685 8-Bit Magnitude Comparator,
LS366A Hex Inverter, Common Enable, 3-State A 16 Open-Coliector A 20
LS367A | Hex Buffer, 4-Bit and 2-Bit, 3-State A 16 LS686 8-Bit Magnitude Comparator with Enable A 24
LS368A | Hex Inverter, 4-Bit and 2-Bit, 3-State A 16 LS687 8-Bit Magnitude Comparator with Enable A 24
LS373 Octal Transparent Latch, 3-State A 20 LS688 8-Bit Magnitude Comparator A 20
LS374 Octal D Flip-Flop, 3-State A 20 LS689 8-Bit Magnitude Comparator,
LS375 Quad Latch A 16 Open-Collector A 20
LS377 Octal D Flip-Flop with Enable A 20 LS716 Programmable Decade Counter (MC4016) A 16
LS378 Hex D Flip-Flop with Enable A 16 LS718 Programmable Binary Counter (MC4018) A 16
LS379 4-Bit D Flip-Flop with Enable A 16 LS724 Voltage Controlled Multivibrator A 8
LS385 Quad 4-Bit Adder/Subtractor A 20 LS748 8-Input to 3-Line Priority Encoder A 16
LS386 2-Input Quad/Exclusive OR Gate A 14 LS783* Synchronous Address Multiplexer
LS3%0 Dual Decade Counter A 16 (MC6883) A 40
LS393 Dual 4-Bit Binary Counter A 14 LS795 Octal Buffer (81LS95), 3-State A 20
LS395 4-Bit Shift Register, 3-State A 16 LS796 Octal Buffer (81LS96), 3-State A 20
LS398 Quad 2-Input Multiplexer with Output LS797 Octal Buffer (81LS97), 3-State A 20
Register A 20 LS798 Octal Buffer (81LS98), 3-State A 20
LS399 Quad 2-Input Multiplexer with Output LS848 8-Input to 3-Line Priority Encoder, 3-State A 16
Register A 16

*74LS only.
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NUMERIC LISTING (continued)

FAST TTL

MC54F00 Series (—55 to +125°C)
MC74F00 Series (0 to +70°C)

Suffix: N ... Plastic (only 74-series)
J ... Ceramic (54/74 series)

Device Function Samples | Pins
Foo Quad 2-Input NAND Gate A 14
Fo2 Quad 2-Input NOR Gate A 14
Fo4 Hex Inverter A 14
Fo8 Quad 2-Input AND Gate A 14
F10 Triple 3-Input NAND Gate A 14
F11 Triple 3-Input AND Gate A 14
F20 Dual 4-Input NAND Gate A 14
F32 Quad 2-Input OR Gate A 14
F64 4-2-2-3 Input AND-OR-INVERT Gate A 14
F74 Dual D Flip-Flop A 14
F86 Quad Ex/OR Gate 3083 14
F109 Dual J-K Flip-Flop w/Preset A 16
F112 Dual JK Flip-Flop 3083 | 16
F113 Dual J-K Flip-Flop 3083 14
F114 Dual J-K Flip-Flop 3083 | 14
F138 1-0f-8 Decoder/Demultiplexer 3083 16
F139 Dual 1-of-4 Decoder/Demultiplexer 3083 | 16
F151 8-Input Multiplexer 4083 16
F153 Dual 4-Input Multiplexer A 16
F157 Quad 2-Input Multiplexer 4083 16
F158 Quad 2-Input Multiplexer 4083 16
F160 BCD Decade Counter, Asynchronous Reset | 4Q83 16
F161 4-Bit Binary Counter, Asynchronous Reset 4Q83 16
F162 BCD Decade Counter, Synchronous Reset 4083 16
F163 4-Bit Binary Counter, Synchronous Reset 4083 16
F168 Up/Down Decade Counter 1H84 16
F169 Up/Down Binary Counter 1H84 16
F174 Hex D Flip-Flop 3083 16
F175 Quad D Flip-Flop 3083 16
F181 4-Bit ALU 1H84 | 24
F182 Look Ahead Carry Generator 1H84 16
F189 64-Bit RAM/3-State 2H84 16
F190 Up/Down Decade Counter 4083 16
F191 Up/Down Binary Counter 4083 16
F192 Up/Down Decade Counter with Clear 4Q83 16
F193 Up/Down Binary Counter with Clear 4083 16
F194 Universal Shift Register 4083 16
F195 4-Bit Shift Register 4083 16
F240 Octal Bus/Line Driver/inverting/3-State A 20
F241 Octal Bus/Line Driver/3-State A 20
F242 Quad Bus Transceiver/inverting/3-State A 14
F243 Quad Bus Transceiver/Non-Inverting/

3-State A 14
F244 Octal Bus Driver/Non-Inverting/3-State A 20
F245 Octal Bus Transceiver A 20
F251 8-Input Multiplexer/3-State 4083 | 16
F253 Dual 4-Input Multiplexer/3-State A 16
F257 Quad 2-Input Multiplexer/3-State 4083 16
F258 Quad 2-Input Muitiplexer, Inverting/3-State | 4Q83 16
F280 9-Bit Odd/Even Parity Gen/Checker 2H84 14
F283 4-Bit Full Adder 2H84 | 20
F289 64-Bit RAM, Open-Collector 2H84 16
F298 8-Bit Shift/Store Register 1H84 | 20
F323 8-Bit Universal Shift/Storage Register 1H84 | 20
F380 4-Bit Shifter/3-State 1H84 | 16
F352 Dual 4-Input Multiplexer A 16
F353 Dual 4-Input Multiplexer/3-State A 20

Device Function Samples | Pins
F373 Octal Transparent Latch/3-State 3083 16
F374 Octal D Flip-Flop/3-State A 16
F378 Hex Parallel D Register w/Enable 3083 20
F379 Quad Parallel Register w/Enable 3083 20
F381 4-Bit ALU 1H84 | 20
F382 4-Bit ALU 1H84 | 20
F521 Octal Comparitor 1084 20
F533 Octal Transparent Latch/3-State A 20
F534 Octal D Flip-Flop/3-State A 20
F537 1-0f-10 Decoder/3-State 1Hg4 20
F538 1-of-8 Decoder/3-State 1H84 | 20
F539 1-of-4 Decoder/3-State 1H84 20
F620 Octal Bus Transceiver/Inverting/3-State 3083 20
F623 Octal Bus Transceiver/3-State 3083 20
F640 Octal Bus Transceiver/Inverting/3-State 3083 20
F643 Octal Bus Transceiver/Inverting/True/
3-State 3083 | 20
F2960 Error Detection and Correction Unit (EDAC)| 3Q83 | 48
F2961 EDAC Bus Buffer, Inverting 1H84 24
F2962 EDAC Bus Buffer, Non-Inverting 1H84 24
F2968 Dynamic Memory Controller 4083 48
F2969 Memory Timing Controller w/EDAC 4083 48
F2970 Memory Timing Controller w/o EDAC 4083 24
ALS TTL
SN54ALS00 Series (—55 to +125°C)
SN74ALS00 Series (0 to +70°C)
Suffix: N ... Plastic (only 74-series)
J ... Ceramic (54/74 series)
Device Function Samples | Pins
ALS00 Quad 2-Input NAND Gate A 14
ALSO01 Quad 2-Input NAND Gate, Open-Collector 4083 14
ALS02 Quad 2-Input NOR Gate A 14
ALS03 Quad 2-Input NAND Gate, Open-Collector A 14
ALS04 Hex Inverter A 14
ALS05 Hex Inverter, Open-Collector A 14
ALS08 Quad 2-Input AND Gate A 14
ALS09 Quad 2-Input AND Gate, Open-Collector A 14
ALS10 Triple 3-Input NAND Gate A 14
ALS11 Triple 3-Input AND Gate A 14
ALS12 Triple 3-Input NAND Gate, Open-Collector A 14
ALS13 Dual 4-Input Schmitt Trigger 4083 14
ALS14 Hex Schmitt Trigger 4Q83 14
ALS15 Triple 3-Input NAND Gate, Open-Collector A 14
ALS20 Dual 4-Input NAND Gate A 14
ALS21 Dual 4-Input AND Gate A 14
ALS22 Dual 4-input NAND Gate, Open-Collector A 14
ALS27 Triple 3-Input NOR Gate A 14
ALS28 Quad 2-Input NOR Buffer 4083 | 14
ALS32 Quad 2-Input OR Gate 4083 | 14
ALS33 Quad 2-Input NOR Buffer, Open-Collector 4083 14
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NUMERIC LISTING (continued)

Device Function Samples | Pins Device Function Samples | Pins
ALS37 Quad 2-Input NAND Buffer A 14 ALS575 | Octal D Flip-Flop/Synchronous Clear/
ALS38 Quad 2-Input NAND Buffer, Open-Collector A 14 3-State 1H84 20
ALS40 Dual 4-Input NAND Buffer 4083 14 ALS576 | Octal D Flip-Flop/Inverting/3-State 1H84 20
ALS51 Dual 2-Wide, 2-3-Input AND-OR-INVERT ALS577 Octal D Flip-Flop/Inverting/Synchronous
Gate A 14 Clear/3-State 1H84 20
ALS55 2-Wide, 4-Input AND-OR-INVERT Gate A 14 ALS580 | Octal Transparent Latch/Inverting/3-State 1H84 20
ALS74 Dual D Flip-Flop A 14 ALS620 Octal Transceiver w/Storage/3-State A 20
ALS91 8-Bit Serial-In/Serial-Out Shift Register 1H84 14 ALS621 Octal Transceiver w/Storage/
ALS109 | Dual J-K Flip-Flop w/Preset 4083 16 Open-Collector A 20
ALS132 | Quad 2-Input Schmitt Trigger 4083 14 ALS622 | Octal Transceiver w/ Storage/
ALS138 1-of-8 Decoder/Demuitiplexer 4083 16 Open-Collector A 20
ALS139 Dual 1-of-4 Decoder/Demultiplexer 4083 16 ALS623 Octal Transceiver w/Storage/3-State A 20
ALS151 8-Input Multiplexer 3083 16 ALS638 | Octal Bus Transceiver/Inverting/3-State A 20
ALS153 Dual 4-Input Multiplexer 1084 16 ALS639 | Octal Bus Transceiver/3-State A 20
ALS157 | Quad 2-Input Multiplexer/Non-Inverting A 16 ALS640 | Octal Bus Transceiver/Inverting/3-State A 20
ALS158 | Quad 2-Input Multiplexer/Inverting A 16 ALS641 Octal Bus Transceiver/Non-Inverting/
ALS160 BCD Decade Counter/Asynchronous Reset Open-Collector A 20
(9310 Type) A 16 ALS642 | Octal Bus Transceiver/Inverting/
ALS161 4-Bit Binary Counter, Asynchronous Reset Open-Collector A 20
(9316 Type) A 16 ALS643 Octal Bus TransceiverTrue/Inverting/3-State| A 20
ALS162 | BCD Decade Counter/Synchronous Reset A 16 ALS644 | Octal Bus Transceiver/True/Inverting/
ALS163 4-Bit Binary Counter/Synchronous Reset A 16 Open-Collector A 20
ALS164 | 8-Bit Serial-In/Parallel-Out Shift Register 1H84 14 ALS646 | Octal Transceiver/Latch/Multiplexer/
ALS168 | 4-Bit Up/Down Decade Counter/ Non-Inverting/3-State 1H84 24
Synchronous Reset 4083 16 ALS647 Octal Transceiver/Latch/Multiplexer/
ALS169 | 4-Bit Up/Down Binary Counter/ Non-Inverting/Open-Collector 1H84 24
Synchronous Reset 4083 16 ALS648 | Octal Transceiver/Latch/Multiplexer/
ALS190 Up/Down Decade Counter A 16 Inverting/3-State 1H84 24
ALS191 Up/Down Binary Counter A 16 ALS649 | Octal Transceiver/Latch/Multiplexer/
ALS192 | Up/Down Decade Counter w/Clear A 16 Inverting/Open-Collector 1H84 24
ALS193 | Up/Down Binary Counter w/Clear A 16 ALS651 | Octal Bus Transceiver/Register/3-State 1H84 24
ALS238 1-of-8 Decoder/Demultiplexer/(Active High) | 4Q83 16 ALS652 | Octal Bus Transceiver/Register/3-State 1H84 24
ALS239 | Dual 1-of-4 Decoder/Demultiplexer/ ALS653 | Octal Bus Transceiver/Register 1H84 24
(Active High) 4083 16 ALS654 Octal Bus Transceiver/Register 1H84 24
ALS240 | Octal Bus/Line Driver/Inverting/3-State A 20 ALS671 | Bidirectional Shift Register/Latch/
' ALS241 | Octal Bus/Line Driver/3-State A 20 Multiplexer/3-State 4Q83 20
ALS242 | Quad Bus Transceiver/Inverting/3-State A 14 ALS672 | Bidirectional Shift Register/Latch/
ALS243 | Quad Bus Transceiver/Non-Inverting/ Multiplexer/3-State 4083 20
3-State A 14 ALS690 | Decade Counter/Latch/Multiplexer/
ALS244 | Octal Driver/Non-Inverting/3-State A 20 Asynchronous Reset/3-State A 20
ALS245 | Octal Bus Transceiver/Non-inverting/ ALS691 Binary Counter/Latch/Multiplexer/
3-State A 20 Asynchronous Reset/3-State A 20
ALS251 8-Input Multiplexer/3-State 3083 16 ALS692 | Decade Counter/Latch/Multiplexer/
ALS253 | Dual 4-Input Multiplexer/3-State 1H84 16 Synchronous Reset/3-State A 20
ALS257 | Quad 2-Input Multiplexer/Non-Inverting/ ALS693 | Binary Counter/Latch/Multiplexer/
3-State 1H84 16 Synchronous Reset/3-State A 20
ALS258 | Quad 2-Input Multiplexer/Inverting/3-State 1H84 16 ALS694 | Decade Counter/Latch/Multiplexer/
ALS273 Octal D Flip-Flop wiClear A 20 Synchronous/Asynchronous Reset/
ALS352 Dual 4-Multiplexer/Inverting ALS153 1H84 16 3-State A 20
ALS353 | Dual 4-Multiplexer/3-State ALS352 1H84 16 ALS695 | Binary Counter/Latch/Muitiplexer/
ALS373 | Octal Transparent Latch/3-State 3Q83 20 Synchronous/Asynchronous Reset/
ALS374 | Octal D Flip-Flop/3-State 3083 20 3-State A 20
ALS377 Octal D Flip-Flop w/Enable A 20 ALS696 Decade Counter/Register/Multiplexer/
ALS533 | Octal Transparent Latch/Inverting 1H84 20 3-State 4083 20
ALS534 | Octal D-Type Flip-Flop/Inverting 1H84 20 ALS697 | Binary Counter/Register/Multiplexer/3-State| 4Q83 20
ALS537 | 1-of-10 Decoder/3-State 1H84 20 ALS698 | Decade Counter/Register/Multiplexer/
ALS538 1-of-8 Decoder/3-State 1H84 20 3-State 4083 20
ALS539 | Dual 1-of-4 Decoder/3-State 1H84 20 ALS699 | Binary Counter/Register/Multiplexer/3-State| 4Q83 20
ALS540 | Octal Buffer/3-State 4083 20 ALS790 | Error Detection and Correction Circuit see
ALS541 | Octal Buffer/3-State 4083 | 20 F2960
ALS560 | 4-Bit Decade Counter 3-State A 20 ALS873 | Octal Transparent Latch 2HB4 24
ALS561 | 4-Bit Binary Counter/3-State A 20 ALS874 | Octal D Flip-Flop 2H84 | 24
ALS563 | 8-Bit Latch/3-State 1H84 20 ALS876 | Octal D Flip-Flop/Inverting 2H84 24
ALS564 | Octal D Flip-Flop/3-State 1H84 20 ALS878 | Dual 4-Bit D Flip-Flop/Synchronous Clear
ALS568 | Decade Up/Down Counter.3-State 4083 | 20 3-State 2HB4 | 24
ALS569 | Binary Up/Down Counter'3-State 4Q83 20 ALS879 | Dual 4-Bit D Flip-FlopInverting
ALS573 | Octal Transparent Latch.3-State 1H84 20 Synchronous Clear 3-State 2H84 24
ALS574 | Octal D Flip-Flop/3-State 1H84 20 ALS880 | Octal Transparent Latch.inverting 2H84 24
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NUMERIC LISTINGS (continued)

TTL Memories

MCM76xxx Series PROM
MCM93xxx Series RAM

*Suffix: D ... Ceramic DIP
P ... Plastic DIP
C...0 to +75°C (Commercial)
M ... —-55 to +125°C (Military)

*Example: MCM7621DC, MCM7621DM, etc.

TAA
Device Function (ns) Samples Pins
MCM27s25 512 x 8 PROM, 3-State, Registered 30/15* 2084 24
MCM27s27 512 x 8 PROM, 3-State, Registered 35/20* 2084 22
MCM27S35 1k x 8 PROM, 3-State, Registered 35/20* 2Q84 24
MCM27S37 1k x 8 PROM, 3-State, Registered 35/20* 2084 24
MCM27S45 2k x 8 PROM, 3-State, Registered 35/20* 1084 24
MCM27S47 2k x 8 PROM, 3-State, Registered 35/20* 1084 24
MCM7621 512 x 4 PROM, 3-State 70 A 16
MCM7621A 512 x 4 PROM, 3-State 60 A 16
MCM7641 512 x 8 PROM, 3-State 70 A 24
MCM7641A 512 x 8 PROM, 3-State 60 A 24
MCM7643 1024 x 4 PROM, 3-State 70 A 18
MCM7643A 1024 x 4 PROM, 3-State 50 A 18
MCM7649 512 x 8 PROM, 3-State 70 A 20
MCM7649A 512 x 8 PROM, 3-State 50 3083 20
MCMXXXXX 512 x 8 PROM, 3-State 35 1984 20
MCM7681 1024 x 8 PROM, 3-State 70 A 24
MCM7681A 1024 x 8 PROM, 3-State 50 3083 24
MCMXXXXX 1k x 8 PROM, 3-State 35 1984 24
MCM7685 2048 x 4 PROM, 3-State 70 A 18
MCM7685A 2048 x 4 PROM, 3-State 55 A 18
MCM76161 2048 x 8 PROM, 3-State 70 A 24
MCM76161A 2048 x 8 PROM, 3-State 60 A 24
MCMXXXXXX 2k x 8 PROM, 3-State 35 1984 24
MCM76165A 4096 x 4 PROM, 3-State 50 3083 20
MCM93422 256 x 4 RAM, 3-State 45 A 22
MCM9o3L422 256 x 4 RAM, 3-State 60 A 22
MCMg3415 1024 x 1 RAM, Open-Collector 45 A 18
MCM93425 1024 x 1 RAM, 3-State 45 A 18

*For Registered PROMSs, tsa/tpHL (Address setup time propagation delay, clock to output)
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Functional Selection

Abbreviations

S = Synchronous
A = Asynchronous

B = Both Synchronous and Asynchronous

2S = 2-State Output
3S = 3-State Output

OC = Open-Collector Output

P = Planned (See Numeric List for latest availability
status.)
Inverters Exclusive OR
Type of Type of
Description Output | No. LS ALS | FAST Description Output | No. LS ALS | FAST
Hex 28 04 X X X Quad 2-Input 28 86 X P
oc 05 X X ocC 136 X
- 2S 386 X
AND Gates
Type of Exclusive NOR
Description Output | No. LS ALS | FAST Type of
Quad 2-Input 2S 08 X X X Description Output | No. LS ALS | FAST
oc 09 X X Quad 2-Input oc | 266 | x
Triple 3-Input 2S 1 X X X
oc 15 X X
Dual 4-Input 25 2 X % AND-OR-INVERT Gates
Type of
NAND Gates Description Output | No. LS | ALS | FAST
Type of Dual 2-Wide, 2-Input/3-Input 28 51 X X
Description Output | No. | LS | ALS | FAST 4-Wide, 2-3-2-3-Input 28 54 X
Quad 2-Input 25 00 X X X 2-Wide, 4-Input 2S 55 X X
oc 01 X X 4-Wide, 4-2-2-3-Input 2S 64 X
oc 03 X X
Quad 2-Input, High Voltage ocC 26 X Schmitt Triggers
Triple 3-Input 28 10 X X X
e oc | 12| x | x Type of
Description Output | No. LS | ALS | FAST
Dual 4-Input 28 20 X X X
oc 22 X X Dual 4-Input NAND Gate 28 13 X P
8-Input 25 30 X Hex, Inverting 2S 14 X P
13-Input 2S5 133 X Quad 2-Input NAND Gate 28 132 X P
OR S8l Flip-Flops
Type of Clock
Description Output | No. LS | ALS | FAST | Description Edge | No. LS | ALS | FAST
Quad 2-input 28 32 X P X Dual D w/Set & Clear Pos 74 X X X
Dual JK w/Set Neg 13 X P
NOR Dual JK w/Clear Neg 73 X
Type of Neg 107 X
Description Output | No. | LS | ALS | FAST Dual JK w/Set & Clear Neg 76 | X
Neg 78 X
Quad 2-Input 2S 2 X X X Neg 112 X 3
Triple 3-Input 28 27 X X Neg 114 X P
Dual 5-Input 2S 260 X Dual JK w'Set & Clear Pos 109 X P X
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Multiplexers

Decoders/Demultiplexers

Type of Type of )
Description Output | No. LS | ALS | FAST Description Output | No. LS | ALS | FAST
Quad 2-to-1, Non-Inverting 28 157 X X P Dual 1-of-4 2S 139 X P P
3s 257 X P P 2s 155 X
Quad 2-to-1, Inverting 28 158 X X P ocC 156 X
3s 258 X P P 2s 239 P
Dual 4-to-1, Non-Inverting s | 13| x | P | x 35 | 839 P P
3s 253 X P X 1-of-8 28 138 X P P
. 2s 238 P
Dual 4-to-1, Inverting 28 352 X P X
35 33| X | P | X ' 35 | 538 PP
8-to-1 28 151 X P P 1-of-8 with Latch 28 137 X
3s 251 X P P 1-o0f-10 2S 42 X
Quad 2-to-1 with s | 208 | x 3 | 5%7 L
Output Register 28 398 X
28 399 X Latch
No. of | Type of
Encoders Description Bits | Output | No. ALS | FAST
Type o e N N A N I
Description Output | No. | LS | ALS |FA !
L bl LS | FAST g | 3s |57 P
10- to 4-Line BCD 28 147 X Transparent, Inverting 8 3s 533 P X
8- to 3-Line Priority Encoder 28 148 X 8 3s 563 P
3s 348 X 8 3s 580 P
§s ;48 X Transparent, Q and Q 4 28 7% | X
S |88 | X Outputs 4 | 25 |35 x
Quad Set-Reset Latch 4 2s 279 X
Register Files Addressable 8 28 259 X
egister e Dual 4-Bit Addressable | 4 | 25 | 286 | X
Type of Dual 4-Bit Transparent,| 8 3s 873 P
Description Output | No. | LS | ALS | FAST Non-Inverting
4x4 oc 170 X Dual 4-Bit Transparent, 8 3s 880 P
3s 670 X Inverting
Shift Registers
No. of | Type of Mode”
Description Bits Output SR SL Hold Reset No. Ls ALS | FAST
Serial In-Serial Out 8 2S X 91 X P
Serial In-Paralle! Out 8 2s X A 164 X P
Parallel In-Serial Out 8 2S X X 165 X
8 2s X X A 166 X
16 3s X X 674 X
Parallel In-Parallel Out 4 2S X 95 X
4 28 X X X A 194 X P
4 28 X A 195 X P
4 3s X 295 X
4 3s X A 395 X
Parallel In-Parallel Out, Bidirectional 8 3S X X X A 299 X
' 8 3s X X X S 323 X 4
Sign Extended Bidirectional 8 35 X X A 322 X
Serial In-Parallel Out with Storage Register 16 25/38 X X S 673 X
Parallel In-Parallel Out with Storage Register/Mux 4 3s X X X A 671 P
4 3s X X X S 672 P

*SR
SL

Shift Right
Shift Left
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Cascadable* Synchronous Counters —

Asynchronous Counters — Negative Edge-Triggered* Positive Edge-Triggered
Description Load | Set | Reset| No. LS | ALS | FAST Type of
Decade (2/5) X % 20 X Description Output | Load | Reset| No. | LS | ALS | FAST
X X 196 X Decade 2S S A 160 X X P
X X 290 X 2S S S 162 X X P
Dual Decade (2/5) x |30 | X 38 8 B | 560 P
Dual Decade X X |49 | Xx DecadDe' 2: i 168 ; )’: £
Up/Down 2 190
Mofiuk') 12 (2/8) X 92 X 25 A A | 192 % X P
4-Bit Binary (2/8) X 93 X 3s s B 568 X P
X i ;g; i 2s s 668 | X
o 4-Bit Binary 2s s A 161 | X X P
Dual 4-Bit Binary X 393 | x 2 s | s |w63| x| x| P
Divide-By-N (0-9)| X X 716* X 3S B B 561 P
Divide-By-N X X 718* X 4-Bit Binary, 2S S 169 X P P
(0-15) Up/Down 2s A 191 X X P
*The 716 and 718 are positive edge-triggered. 25 A A 193 X X P
3s S B 569 | X P
28 S 669 X
Decade with 3s S A 690 4
Display Decoders/Drivers with Open-Collector Outputs* Latch/Mux gg : 2 ggi ,F;
Description No. LS | ALS | FAST Decade with 3s s A 696 [3
1-0f-10 145 X Register/Mux 3S S S 698 P
BCD-to-7 Segment 47 X 4-Bit Binary w/ 3s S A 691 P
48* X Latch/Mux 3s S S 693 P
43 X 3S S S 695 P
247 X 4-Bit Binary w/ 3s S A 697 P
248* X Register/Mux 3s S S 699 P
249 X *The 192 and 193 do not provide a clock enable for synchronous
*The 48 and 248 have internal pullup resistors to Vcc on their outputs. cascading.
MSI Flip-Flops/Registers
No. of Type of Set or Clock
Description Bits Output Reset Enable No. LS ALS | FAST
D-Type, Non-inverting 4 3s A X 173 X
4 2S X 377 X X
6 2S A 174 X P
6 28 X 378 X P
8 2S A 273 X X
8 3s 374 X P X
8 3s 574 P
8 3s S 575 4
D-Type, Inverting 8 3s 534 P X
8 3s 564 P
8 3s 576 P
8 3s S 577 P
D-Type, Q and Q Outputs 4 2s A 175 X P
4 28 X 379 X P
Dual 4-Bit, Non-Inverting 8 3s A 874 P
8 3s S 878 4
Dual 4-Bit, Inverting 8 3s A 876 P
8 38 S 879 P
Dual 8-Bit with Multiplexers 16 3s 604 X
16 oc 605 X
16 3s 606 X
16 oc 607 X
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Arithmetic Operators

Buffers/Line Drivers

Description No. LS | ALS | FAST
4-Bit Adder - 83 X
283 X P
4-Bit ALU 181 X P
381 P
382 P
Look Ahead Carry Generator 182 X P
Quad 4-Bit Adder/Subtracter 385 X
Dual Carry/Save Full Adder 183 X
4-Bit Barrel Shifter 350 P
Magnitude Comparitors
Type of
Description Output [P=Q|P>Q|P<Q| No. | LS | ALS | FAST
4-Bit 28 X | X 8 | X
8-Bit 28 X | X 682 | X
oc X | X 683 | X
28 X | X 684 | X
oc X | X 685 | X
2S X 521 P
8-Bit with 2S X X 686 X
Output oc X | X 687 X
Enable 2S X 688 X
ocC X 689 X
Parity Generators/Checkers
Description No. LS | ALS | FAST
9-Bit Odd/Even Parity Generator/ 280 X P
Checker
Dynamic Memory Support
Description No. LS ALS | Fast
Synchronous Address Multiplexer 783 X
(MC6883)
Error Detection and Correction Circuit | 2960 P
(EDAC)
EDAC Bus Buffer 2961 P
2962 P
Dynamic Memory Controller 2968 P
Dynamic Memory Timing Controller 2969 P
with EDAC
Dynamic Memory Timing Controller 2970 P
without EDAC
VCOs and Multivibrators
Description No. LS | ALS | FAST
Retriggerable Monostable 122 X
Multivibrator
Dual 122 123 X
Precision Non-Retriggerable 221 X
Monostable Multivibrator
Voltage/Crystal Controlled Oscillator 724 X

Type of
‘Description Output | No. LS | ALS | FAST
Quad 2-Input NOR 2s 28 X P
oc 33 X P
Quad 2-Input NAND 2S 37 X X
oc 38 X X
Dual 4-Input NAND 28 40 X P
Quad, Non-Inverting 3s 125 X
3s 126 X
Hex, Non-Inverting 3s 365 X
3s 367 X
Hex, Inverting 3s 366 X
3s 368 X
Octal, Non-Inverting 3S 241 X X P
3s 244 X X P
3s 541 X P
3s 795 X
3s 797 X
Octal, Inverting 3s 240 X X P
3s | 540 [ X P
3s 796 X
3s 798 X
Transceivers
Type of
Description Output | No. LS ALS | FAST
Quad, Non-Inverting 3s 243 X X 4
Quad, Inverting 3s 242 X X P
Octal, Non-Inverting 3s 245 X X X
3s 645 X
oc 621. X X
3s 623 X X X
3S/0C | 639 X
oc 641 X X
Octal, Inverting 3s 620 X X X
oc 622 X X
3S/0C | 638 X
3S 640 X X X
oc 642 X X
3s 643 X X X
oc 644 X X
Octal, Non-Inverting with 3S 646 P
Register/Mux ocC 647 P
3s 652 P
0C/3s | 654 P
Octal, Inverting with 38 648 P
Register/Mux oc 649 P
3s 651 P
0C/3s | 653 P
RAM
Type of
Description Output | No. LS ALS | FAST
16-by-4 3S 189 P
oc 289 P

MOTOROLA SCHOTTKY TTL DEVICES

1-12




Circuit Characteristics E

SCHOTTKY TTL




CIRCUIT CHARACTERISTICS

FAMILY CHARACTERISTICS

LS TTL

The Low Power Schottky (LSTTL) family combines a current and power reduction improvement over standard 7400
TTL by a factor of 5. This is accomplished by using Schottky diode clamping to prevent saturation and advanced
processing.

ALS TTL

The Advanced Low Power Schottky TTL family (ALS TTL) provides a 50% power reduction compared to standard 54/
74 LS TTL and yet offers improved circuit performance over standard LS due to Motorola’s state-of-the-art oxide
isolated process (MOSAIC). ALS also differs from LS in that PNP transistors on the input stage are utilized to lower
input currents and raise thresholds.

FAST TTL

The FAST Schottky TTL family provides a 75-80% power reduction compared to standard Schottky (54/74S) TTL and
yet offers a 20-40% improvement in circuit performance over the standard Schottky due to the MOSAIC process. Also,
FAST circuits contain additional circuitry to provide a flatter power/frequency curve. The input configuration of FAST
uses a lower input current which translates into higher fanout.

CIRCUIT FEATURES
Circuit features of LS, ALS and FAST are best understood by examining the TTL 2-input NAND gate of each family
(Figures 2-1-a,b,c). The input/output circuits of other functions are almost identical.
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INPUT CONFIGURATION. Motorola LSTTL circuits do not use the multi-emitter input structure that originally gave
TTL its name. Most LS elements use a DTL type input circuit with Schottky diodes to perform the AND function, as
exemplified by D3 and D4 in Figure 2-1a. Compared to the classical multi-emitter structure, this circuit is faster and
increases the input breakdown voltage. Inputs of this type are tested for leakage with an applied input voltage of 7.0 V
and the input breakdown voltage is typically 15 V or more.

The ALSO00 differs from the LS00 in that Q6, Q7 and Q8 have been added to reduce input current (lj ) by a factor of 4,
and increase input threshold from approximately 1.1 to 1.5 volts.

The FOO input configuration utilizes a PN diode (D5 and D6) rather than the PNP transistor used in ALS. This is required
due to the high speed response of FAST™ logic. The PNP transistor, a relatively large device in current bipolar logic
technology, has an associated capacitance large enough to make the gate input susceptible to ac noise. The PN diode
results in much better ac noise immunity at the expense of increased input current.

Another input arrangement often used in LS MSI has three diodes connected as shown in Figure 2-2. This
configuration gives a slightly higher input threshold than that of Figure 2-1a. A third input configuration that is
sometimes used in LS TTL employs a vertical PNP transistor as shown in Figure 2-3. As with the ALS input, this
arrangement also gives a higher input threshold and has the additional advantage of reducing the amount of current
that the signal source must sink. Both the diode cluster arrangement and the PNP input configuration have
breakdown voltage ratings greater than 7.0 V.

All inputs are provided with clamping diodes, exemplified by D1 and D2 in Figure 2-1a,b,c. These diodes conduct
when an input signal goes negative, which limits undershoot and helps to control ringing on long signal lines
following a HIGH-to-LOW transition. These diodes are intended only for the suppression of transient currents and
should not be used as steady-state clamps in interface applications. A clamp current exceeding 2 mA and with a
duration greater than 500 ns can activate a parasitic lateral NPN transistor, which in turn can steal current from
internal nodes of an LS circuit and thus cause logic errors.
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DIODE CLUSTER INPUT PNP INPUT

INPUT CHARACTERISTICS — Figure 2-4 shows the typical input characteristics of LS, ALS, and FAST™. Typical
transfer characteristics can be found in Figure 2-5 and input threshold variation with temperature information is
provided in Table 2-1.
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TYPICAL INPUT CURRENT VS. INPUT VOLTAGE TYPICAL OUTPUT vs

INPUT VOLTAGE CHARACTERISTIC
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-55°C +25°C +125°C
FAST 1.8 1.5 1.3
ALS 1.8 1.5 1.3
S 1.5 1.3 1.1
Ls 1.2 1.0 0.8
TABLE 2.1

TYPICAL INPUT THRESHOLD VARIATION
WITH TEMPERATURE :

OUTPUT CONFIGURATION. The output circuitry of LSTTL has several features not found in conventional TTL. A few
of these features are discussed below.

Referring to Figures 2-1a,b,c, the base of the pull-down output transistor Q5 is returned to ground through Q3 and a
pair of resistors instead of through a simple resistor. This arrangement is called a squaring network since it squares
up the transfer characteristics (Figure 2-5) by preventing conduction in the phase splitter Q1 until the input voltage
rises high enough to allow Q1 to supply base current to Q5. The squaring network also improves the propagation
delay by providing a low resistance path to discharge capacitance at the base of Q5 during turn-off.

The output pull-up circuit is a 2-transistor Darlington circuit with the base of the output transistor returned through a
5k resistor to the output terminals, unlike 74H and 74S where it is returned to ground which is a more power
consuming configuration. This configuration allows the output to pull up to one VB below V¢ for low values of
output current.

The ALS00 and FOO outputs include clamping diodes to limit undershoot and control ringing on long signal lines. As
with the input diode clamps, these diodes are intended for transient suppression only and should not be used as
steady state clamps.

The FOO output configuration also includes additional circuitry to improve the rise time and decrease the power
consumption at high operating frequencies. This circuit, which consists of Q9, D7, D8, and D9 causes Q5 to off more
quickly on LOW to HIGH output transitions.

Figure 2-6 shows the extra circuitry used to obtain the “’high Z"” condition in 3-state ouputs. When the Output Enable
signal is HIGH, both the phase splitter and the Darlington pull-up are turned off. In this condition the output circuitry is
non-conducting, which allows the outputs of two or more such circuits to be connected together in a bus application
wherein only one output is enabled at any particular time.

FAST™ 3-state outputs have some additional circuitry due to the nature of the environment in which they are used.
The effective capacitive load of a 3-state output tends to increase at high bus rates. The addition of Q10 reduces this
effect by clamping the base of Q5 low when the device is in the high impedance state. In the high Z state, the output
capacitance is about 5 pF for 24 mA outputs and about 12 pF for 64 mA outputs.

An additional feature of many FAST™ 3-state devices is the incorporation of power-up circuitry to guarantee that the
output will not sink current if the device is disabled during the application or removal of power.
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FIGURE 2-6
TYPICAL 3-STATE OUTPUT CONTROL

OUTPUT CHARACTERISTICS. Figure 2-7 shows the LOW-state output characteristics for LS, ALS and FAST™. For
LOW Ig| values, the pull-down transistor is clamped out of deep saturation to shorten the turn-off delay. Figure 2-8
shows the HIGH-state output characteristics.
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AC SWITCHING CHARACTERISTICS. The propagation through a logic element depends on power supply voltage,
ambient temperature, and output load. The effect of each of these parameters on ac propagation is shown in Figures

2-9 through 2-11.

The delay through a logic element will increase to some extent when multiple outputs switch simultaneously due to
inductance internal to the IC package. This effect can be seen by comparing Figures 2-11e and 2-11f.

For LS TTL, limits are guaranteed at 25°C, Vcc = 5.0V, and Cl = 15 pF (normally, resistive load has minimal effect on
propagation delay). ALS and FAST™ TTL limits are guaranteed over the commercial or military temperature and

supply voltage ranges and with Cl = 50 pF.
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*Data for Figures 2-11a through 2-11e was taken with only one output switching at a time. Figure 2-11F data was taken with all 8
inputs of the F240 tied together.
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DESIGN CONSIDERATIONS

SELECTING TTL LOGIC. TTL Families may be mixed in a system for optimum performance. For instance, in new designs,
ALS would commonly be used in non-critical speed paths to minimize power consumption while FAST™ TTL would be
used in high speed paths. The ratio of ALS to FAST™ will depend on overall system design goals.

NOISE IMMUNITY. When mixing TTL families it is often desirable to know the guaranteed noise immunity for both LOW
and HIGH logic levels. Table 3.1 lists the guaranteed logic levels for various TTL families and can be used to calculate noise
margin. Table 3.2 specifies these noise margins for systems containing LS, S, ALS and/or FAST™ TTL. Note that Table 3.2
represents “‘worst case’’ limits and assumes a maximum power supply and temperature variation across the IC’s which
are interconnected, as well as maximum rated load. Increased noise immunity can be achieved by designing with de—
creased maximum allowable operating ranges.

TABLE 3.1
Worst Case TTL Logic Levels

Electrical Characteristics

Military (—55 to +125°C) Commercial (0 to 70°C)
TTL Families VIL | VIH |VoL |VOH!| ViL | VIH | VoL | VOH | UNITS
TTL Standard TTL 9000, 54/74 0.8 2.0 0.4 2.4 0.8 2.0 0.4 2.4 \Y
HTTL High Speed TTL 54H/74H 08 | 20 | 04 | 24 | 08 | 20| 04 | 24 v
LPTTL Low Power TTL 93L00 (MSI) 07 | 20 | 03 | 24|08 | 20| 03| 24 \
STTL Schottky TTL 54S/74S, 93500 08 | 20 | 05 | 25 | 08 | 20 | 05 | 27 v
LSTTL Low Power Schottky TTL 54LS/74LS 0.7 2.0 0.4 2.5 0.8 2.0 0.5 2.7 \%
ALS TTL (5% Vcc)| Advanced LS TTL, 54ALS/74ALS 08 | 20 | 05 | 275 \"
(10% Vce) 0.8 2.0 0.4 2.5 0.8 2.0 0.5 25 \
FAST TTL(5% Vcc) | Advanced S TTL, 54F/74F 08 | 20 | 05 | 2.7 \"
(10% Vce) 0.8 2.0 0.5 2.5 0.8 2.0 0.5 2.5 \

VoL and VQOH are the voltages generated at the output V|| and V|4 are the voltage required at the input to generate the
appropriate levels. The numbers given above are guaranteed worst-case values.

TABLE 3.2a TABLE 3.2b
LOW Level Noise Margins (Military) HIGH Level Noise Margins (Military)
To To
From LS S ALS FAST | Units From LS S ALS FAST | Units
LS 300 400 400 400 mV LS 500 500 500 500 mV
S 200 300 300 300 mV S 500 500 500 500 mV
ALS 300 400 400 400 mV ALS 500 500 500 500 mV
FAST™ 200 300 300 300 mV FAST™ 500 500 500 500 mV
From “VoL" to “V|L" From “VOR'" to “Vin"
TABLE 3.2¢ TABLE 3.2d
LOW Level Noise Margins (Commercial) HIGH Level Noise Margins (Commercial)
To To
From LS S ALS FAST | Units From LS S ALS FAST| Units
LS 300 300 300 300 mV LS 700 700 700 700 mV
S 300 300 300 300 mV S 700 700 700 700 mV
ALS 300 300 300 300 mV ALS (5% V) 750 750 750 750 mV
FAST™ 300 300 300 300 mV FAST (5% V) 700 700 700 700 mV
From VoL to “VIL" ALS (10% Vce) 500 500 500 500 | mvV
FAST (10% Vce) 500 500 500 500 mV

From “VoH" to "“VIH"

POWER CONSUMPTION. With the exception of ECL, all logic families exhibit increased power consumption at high
frequencies. Figure 3.1 shows this characteristic for common logic families. As indicated in the figure, TTL devices are
more efficient at high frequencies than CMOS.
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FAN-IN AND FAN-OUT. In order to simplify designing with Motorola TTL devices, the input and output loading parameters of
all families are normalized to the following values:

1 TTL Unit Load (U.L.) = 40 uA
in the HIGH state (Logic ““1")

1 TTL Unit Load (U.L.)= 1.6 mA
in the LOW state (Logic "“0"')

Input loading and output drive factors of all products described in this handbook are related to these definitions.

EXAMPLES — INPUT LOAD
1. A 7400 gate, which has a maximum Ij|_of 1.6 mA and I|H of 40 yA is specified as having an input load factor of 1 U.L. (Also
called a fan-in of 1 load.)

2. The 74LS95B which has a value of ||| = 0.8 mA and |jH of 40 zA on the CP terminal, is specified as having an input LOW load
factor of

08mA or0.5U.L  andaninput HIGH load factor of

1.6 mA 40 uA

or1U.L

3. The 74LS00 gate which has an lj|_of 0.4 mA and an Iy of 20 uA, has an input LOW load factor of

0.4 mA
1.6 mA

20 uA
40 uA

or0.25UL an input HIGH load factor of or 0.5 UL

EXAMPLES — OUTPUT DRIVE
1. The output of the 7400 will sink 16 mA in the LOW (logic *'0"') state and source 800 uA in the HIGH (logic “1"') state. The
normalized output LOW drive factor is therefore

16 mA
1.6 mA

=10U.L

and the output HIGH drive factor is

800 uA
40 uA

or 20 U.L.
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2. The output of the 74LS00 will sink 8.0 mA in the LOW state and source 400 A in the HIGH state. The normalized output LOW
drive factor is

8.0 mA

——1 6 mA or5U.L
and the output HIGH drive factor is

400 uA

m or TOU.L.

Relative load and drive factors for the basic TTL families are given in Table 3.3.

INPUT LOAD OUTPUT DRIVE

FAMILY HIGH Low HIGH Low
74LS00 0.5 U.L. 0.25 U.L. 10 U.L. 5 U.L.
7400 TUL 1U.L 20 U.L. 10UL
9000 1 U.L 1 U.L 20 U.L. 10 U.L.
74H00 125UL | 125UL | 25UL | 125UL
74S00 1.25 U.L. 1.25 U.L. 25 U.L. 12,5 U.L.
74 ALS 0.5 U.L. 0.0625 U.L. 10 U.L. 5 U.L.
74 FAST 05UL | 0375UL | 25UL | 125 UL

TABLE 3.3

Values for MSI devices vary significantly from one element to another. Consult the appropriate data sheet for actual
characteristics.

WIRED-OR APPLICATIONS. Certain TTL devices are provided with an ““open’ collector output to permit the Wired-OR
(actually Wired-AND) function. This is achieved by connecting open collector outputs together and adding an external pull-up
resistor.

The value of the pull-up resistor is determined by considering the fan-out of the OR tie and the number of devices in the OR tie.
The pull-up resistor value is chosen from a range between maximum value (established to maintain the required VoH with all
the OR tied outputs HIGH) and a minimum value (established so that the OR tie fan-out is not exceeded when only one output is
LOW).

MINIMUM AND MAXIMUM PULL-UP
RESISTOR VALUES

Veemmax) — Vol RX(MAX) = VCC(MIN) — VOH
loL — N2(LOW) ® 1.6 mA N1 ® IgH + N2(HIGH) ® 40 uA

Rx(MIN) =

where!

Rx = External Puli-up Resistor

N1 = Number of Wired-OR Outputs

N2 = Number of Input Unit Loads (U.L.) being Driven
IoH =Icex = Output HIGH Leakage Current

loL = LOW Level Fan-out Current of Driving Element
VoL = Output LOW Voltage Level (0.5 V)

VOH = Output HIGH Voltage Level (2.4 V)

Vee = Power Supply Voltage

MOTOROLA SCHOTTKY TTL DEVICES
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Example: Four 74LS03 gate outputs driving four other LS gates or MSI inputs.

26V —-05V 475V
RX(MIN)= 5 = =742Q
8mA — 1.6 mA 6.4 mA
RX(MAX) = 475V —24V _ 235V _ 49KQ
40 100uA+2e40uA 048 mA
where:
N1 =4
N2 (HIGH) =4e05UL =2U.L
N2 (LOW) =4e025UL =1UL.
I0H =100 A
loL =8 mA
VoL =05V
VOH =24V

Any value of pull-up resistor between 742 Q and 4.9 kQ can be used. The lower values yield the fastest speeds while the higher
values yield the lowest power dissipation.

UNUSED INPUTS. For best noise immunity and switching speed, unused TTL inputs should not be left floating, but should be
held between 2.4 V and the absolute maximum input voltage.

Two possible ways of handling unused inputs are:

1. Connectunused inputto VC(. LS, ALS and FAST™ TTL inputs have a breakdown voltage » 7.0 V and require, therefore,
no series resistor.

2. Connect the unused input to the output of an unused gate that is forced HIGH.

CAUTION: Do not connect an unused LS, ALS or FAST™ input to another input of the same NAND or AND function. This
method, recommended for normal TTL, increases the input coupling capacitance and thus reduces the ac noise immunity.

INPUT CAPACITANCE. As a rule of thumb, LS, ALS and FAST™ TTL inputs have an average capacitance of 5 pF for DIP
packages. For an input that serves more than one internal function, each additional function adds approximately 1.5 pF.

LINE DRIVING — Because of its superior capacitive drive charateristics, TTL logic is often used in line driving applications
which require various termination techniques to maintain signal integrity. Parameters associated with this application are
listed in Table 3.4.

It is also often necessary to construct load lines to determine reflection waveforms in line driving applications. The input
and output characteristic graphs of section 2 (Figs. 2-4, 2-7 and 2-8) can be very useful for this purpose.

OUTPUT RISE AND FALL TIMES provide important information in determining reflection waveforms and crosstalk
coefficients. Typical rise and fall times are approximately 6.0 ns for ALS and LS and about 2.0 ns for FAST with a 50 pF load
(measured 10-90%). Output rise and fall times become longer as capacitive load is increased.

INTERCONNECTION DELAYS. For those parts of a system in which timing is critical, designers should take into account
the finite delay along the interconnections. These range from about 0.12 to 0.15 ns/inch for the type of interconnections
normally used in TTL systems. Exceptions occur in systems using ground planes to reduce ground noise during a logic
transition; ground planes give higher distributed capacitance and delays of about 0.15 to 0.22 ns/inch.

Most interconnections on a logic board are short enough that the wiring and load capacitance can be treated as a lumped
capacitance for purposes of estimating their effect on the propagation delay of the driving circuit. When an interconnection is
long enough that its delay is one-fourth to one-half of the signal transition time, the driver output waveform exhibits noticeable
slope changes during a transition. This is evidence that during the initial portion of the output voltage transition the driver sees
the characteristic impedance of the interconnection (normally 100 Q to 200 Q), which for transient conditions appears as a
resistor returned to the quiescent voltage existing just before the beginning of the transition. This characteristic impedance
forms a voltage divider with the driver output impedance, tending to produce a signal transition havingthe same rise or fall time
as in the no-load condition but with a reduced amplitude. This attenuated signal travels to the far end of the interconnection,
which is essentially an unterminated transmission line, where upon the signal starts doubling. Simultaneously, a reflection
voltage is generated which has the same amplitude and polarity as the original signal, e.g., if the driver output signal is
positive-going the reflection will be positive-going, and as it travels back toward the driver it adds to the line voltage. At the
instant the reflection arrives at the driver it adds algebraically to the still-rising driver output, accelerating the transition rate and
producing the noticeable change in siope.

MOTOROLA SCHOTTKY TTL DEVICES
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(ALL MAXIMUM RATINGS) LS ALS FAST
Ch isti Symbol 54LSxxx 74LSxxx 54ALxxx T4ALSxxx 54Fxxx 74Fxxx Units
Operating Voltage Range Vee 5:10% 5=5% 5+10% 5+10% 5+5% 5x10% 5+5% Vde
Output Drive: I0H -04 -04 -04 -04 -04 -1.0 -1.0 mA
Standard Output loL 40 8.0 40 8.0 8.0 20 20 mA
s -20to -100 -20to 100 -25t0 - 150 -25t0 -150 -25t0 - 150 -60to -150 ~60to -150 mA
I0H -12 -15 =12 =12 -15 -12 -15 mA
Buffer Output oL 12 u 12 12 u 8 8 mA
Isc -40to -225 -40to ~225 -50to -225 -50 to ~225 -50to -225 -100to ~226 -100to -225 | mA
Buffer Line Driving
Capability:
Minimum Rt into 2.5 v 178 84 178 84 84 43 32 Q
Mini Rt into 5.0 v 381 189 381 189 189 9% n Q
TABLE 3.4

OUTPUT CHARACTERISTICS FOR SCHOTTKY TTL LOGIC

If an interconnection is of such length that its delay is longer than half the signal transition time, the attenuated output of
the driver has time to reach substantial completion before the reflection arrives. In the limit, the waveform observed at the
driver output is a 2-step signal with a pedestal. In this circumstance the first load circuit to receive a full signal is the one at
the far end, because of the doubling effect, while the last one to receive a full signal is the one nearest the driver since it
must wait for the reflection to complete the transition. Thus, in a worst-case situation, the net contribution to the overall
delay is twice the delay of the interconnection because the initial part of the signal must travel to the far end of the line and
the reflection must return.

When load circuits are distributed along an interconnection, the input capacitance of each will cause a small reflection
having a polarity opposite that of the signal transition, and each capacitance also slows the transition rate of the signal as it
passes by. The series of small reflections, arriving back at the driver, is subtractive and has the effect of reducing the
apparent amplitude of the signal. The successive slowing of the transition rate of the transmitted signal means that it takes
longer for the signal to rise or fall to the threshold level of any particular load circuit. A rough but workable approach is to
treat the load capacitances as an increase in the intrinsic distributed capacitance of the interconnection. Increasing the
distributed capacitance of a transmission line reduces its impedance and increases its delay. A good approximation for
ordinary TTL interconnections is that distributed load capacitance decreases the characteristic impedance by about one-
third and increases the delay by one-half.

ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired)

LS ALS FAST
Storage Temperature -65°C to +150°C —-65°C to +150°C —65°C to+ 150°C
Temperature (Ambient) Under Bias —-55°C to +125°C —55°C to +125°C —55°C to +125°C
Ve Pin Potential to Ground Pin -05Vto +7.0V -05Vto +7.0V -05Vto +7.0V
*Input Voltage (dc) Diode Inputs -05Vto 15V -05Vtob55V -05Vtob5V
*Input Current (dc) -30mAto +5.0 mA —-30 mAto +5.0 mMA —30 mA to +5.0 mA
Voltage Applied to Open Collector
Outputs (Output HIGH) -05Vto +10V -05Vto +55V -05Vto +565V
High Level Voltage Applied to
Disabled 3-State Output 55V 55V 55V

*Either input voltage limit or input circuit limit is sufficient to protect the inputs — Circuits with 5.5 V maximum limits
are listed below.

Device types having inputs limited to 5.5 V are as follows:

SN74LS242/243, SN74LS245 — Inputs connected to outputs.

SN74LS640/641/642/645 — Inputs connected to outputs.
SN74L.S299/322A/323 — Certain Inputs.
SN74LS673/674 — Certain Inputs.
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DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATABOOK

CURRENTS — Positive current is defined as conventional current flow into a device. Negative current is defined as
conventional current flow out of a device. All current limits are specified as absolute values.

Icc

H
L

I0H

loL

los

lozH

lozL

Supply Current — The current flowing into the Vg supply terminal of a circuit with the specified input
conditions and the outputs open. When not specified, input conditions are chosen to guarantee worst case
operation.

Input HIGH current — The current flowing into an input when a specified HIGH voltage is applied.
Input LOW current — The current flowing out of an input when a specified LOW voltage is applied.
Output HIGH current. The leakage current flowing into a turned off open collector output with a specified
HIGH output voltage applied. For devices with a pull-up circuit, the IQH is the current flowing out of an
output which is in the HIGH state.

Output LOW current — The current flowing into an output which is in the LOW state.

Output short-circuit current — The current flowing out of an output which is in the HIGH state when that
output is short circuit to ground (or other specified potential).

Output off current HIGH — The current flowing into a disabled 3-state output with a specified HIGH output
voltage applied.

Output off current LOW — The current flowing out of a disabled 3-state output with a specified LOW output
voltage applied.

VOLTAGES — All voltages are referenced to ground. Negative voltage limits are specified as absolute values (i.e., —10Vis
greater than —1.0 V).

vVce

VIK(MAX)

VIH

VIH(MIN)

ViL

VIL(MAX)

VOH(MIN)

VOL(MAX)

VT4

VT-

Supply voltage — The range of power supply voltage over which the device is guaranteed to operate within
the specified limits.

Input clamp diode voltage — The most negative voltage at an input when 18 mA is forced out of that input
terminal. This parameter guarantees the integrity of the input diode which is intended to clamp negative
ringing at the input terminal.

Input HIGH voltage — The range of input voltages that represents a logic HIGH in the system.

Minimum input HIGH voltage — The minimum allowed input HIGH in a logic system. This value represents
the guaranteed input HIGH threshold for the device.

Input LOW voltage — The range of input voltages that represents a logic LOW in the system.

Maximum input LOW voltage — The maximum allowed input LOW in a system. This value represents the
guaranteed input LOW threshold for the device.

Output HIGH voltage — The minimum voltage at an output terminal for the specified output current IQH
and at the minimum value of Vcc.

Output LOW voltage — The maximum voltage at an output terminal sinking the maximum specified load
current IQL.

Positive-going threshold voltage — The input voltage of a variable threshold device (i.e., Schmitt Trigger)
that is interpreted as a V|H as the input transition rises from below VT_(MIN)-

Negative-going threshold voltage — The input voltage of a variable threshold device (i.e., Schmitt Trigger)
that is interpreted as a V|| as the input transition falls from above VT 4+ (MAX)-

MOTOROLA SCHOTTKY TTL DEVICES
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AC SWITCHING PARAMETERS AND WAVEFORMS

tPLH

tPHL

tr

tPHZ

tPzH

Propagation delay LOW-TO-HIGH: 7
The time delay from when the input is 1.3 V (1.5 for FAST) to when the output reaches 1.3 V (1.5 for FAST),
while the output changes to a logic HIGH.

Propagation delay HIGH-TO-LOW:

The time delay from when the input is 1.3V (1.5 for FAST) to when the output reaches 1.3 V (1.5 for FAST),
while the output changes to a logic LOW.

For Inverting Function For Non Inverting

VIN VIN
tPLH PHL
Vout
Vout

Waveform Rise Time:
LOW to HIGH logic transition time, measured from the 10% to 90% points of the waveform.

Waveform Fall Time:
HIGH to LOW logic transition time, measured the 90% to the 10% points of the waveform.

tr tf
90% 90%
10% 10%

Output disable time: HIGH to Z
The time delay between the specified amplitude point on the enable input and when the output falls 0.5 V
(0.3 V for FAST) from the steady-state HIGH level.

Output enable time: Z to HIGH
The time delay between the specified amplitude points on the enable input and the output, when the output
is going from a disabled state to a logic HIGH state.

Enable
Enable
tPH
tPZH VOH ~35
.6 for LS & ALS
.3 for FAST
Vout

MOTOROLA SCHOTTKY TTL DEVICES
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tPLZ

tPzZL

trec

th

ts

Output disable time: LOW to Z

The time delay between the specified amplitude point on the enable input and when the output rises 0.5 V
(0.3 V for FAST) from the steady-state LOW level.

Output enable time: Z to LOW
The time delay between the specified amplitude points on the enable input and the output when the output
is going from a disabled state to a logic LOW state.

Enable
Enable
tPHZ
tPzH VOH ~ 3.5
.5 for LS & ALS
.3 for FAST
Vout

Recovery time

Time required between an asynchronous signal (SET, RESET, CLEAR or PARALLEL load) and the active
edge of a synchronous control signal, to insure that the device will properly respond to the synchronous
signal.

Asynch

Asynch

trec

Control

Hold Time

The interval of time from the active edge of the control signal (usually the clock) to when the data to be
recognized is no longer required to ensure proper interpretation of the data. A negative hold time indicates
that the data may be removed at some time prior to the active edge of the control signal.

Setup time
The interval of time during which the data to be recognized is required to remain constant prior to the active
edge of the control signal to ensure proper data recognition.

MOTOROLA SCHOTTKY TTL DEVICES
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tw or Pulse width
tow The time between the specified amplitude points (1.3 V for LS & ALS, 1.5V for FAST) on the leading and
trailing edges of a pulse.

tWL - /

fmMAX Toggle frequency/operating frequency
The maximum rate at which clock pulses meeting the clock requirements fi.e., twH., twL, and ty, tf) may be
applied to a sequential circuit. Above this frequency the device may cease to function.

fMAXmMIn Guaranteed i 1 clock freq y
The lowest possible value for fpmax.

TESTING

DC TEST CIRCUITS
The following test circuits and forcing functions represent Motorola’s typical DC test procedures

VoH AND Vg TESTS IiHH' |H AND Iy TESTS los TEST*
Force loHMAX or lOLMAX Force 7.0, 5.5, 2.7, or 0.4 V Measure
Measure VoH or VoL Measure l|HH l|H’ or I ea |OS
VIHMIN
or VILMAX
VIHMIN DUT ¥
or VILMAX
0 4o
o
Vi TEST loH’ lozH’ and lozL TESTS Icc TEST
Force |; Force 5.5, 2.4, or 0.4V
Measure V|K Measure Ig Measure Icc$ Vee MAX
‘-—'o
DUT
Vik e Vo GND outputs
or —] DUT e open
4.5 V**

i

*The test for | (ALS devices) is performed in the same manner as lgg except 2.25 volts is forced on the output instead of 0.0 V.
**Unless otherwise indicated, input conditions are selected to produce a worst case condition.
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AC TEST CIRCUITS The following test circuits and conditions represent Motorola’s typical test procedures. AC
waveforms and terminology can be found on pages 3-8 to 3-10.

Proper testing requires that care be taken in the construction of AC test fixtures. This is especially true of FAST™ TTL.

Maintaining a 50 Q environment on the ac test fixture, as well as the use of multilayer boards with internal Vcc and
ground planes is highly recommended for FAST™ TTL. Bypassing with both electrolytic and high quality RF type
capacitors should be provided on the board. Lead lengths for all components should be kept as short as possible
(Motorola uses and recommends chip capacitors and resistors for ac test fixtures). Following these rules will result in
cleaner waveforms as well as better correlation between Motorola and the FAST™ TTL consumer.

LS TEST CIRCUITS

Test Circuit for Standard Output Devices

vee PULSE GENERATOR SETTINGS
(UNLESS OTHERWISE SPECIFIED)

LS ALS FAST
Frequency = 1MHZ 1MHZ 1MHZ
_ I Duty Cycle = 50% 50% 50%
VIN - 1TLH () = 6 ns (16)* 6ns 2.5ns
—_ \7 T
PULSE GEN puT our 1THL () = 6ns (15)* 6ns 2.5ns
51Q Amplitude = Oto3V Oto3V Oto3V

= ]_\‘5 pF* *The specified propagation delay limits can be guaranteed
= = with a 15 ns input rise time on all parameters except those

requiring narrow pulse widths. Any frequency measurement
over 15 MHz or pulse width less than 30 ns must be performed
with a6 nsinput rise time.

Test Circuit for Open Collector Output Devices
Vee Vee
0

PULSE GEN ALS and FAST TEST CIRCUITS

+7V OPEN

tpzL, tpLz, O.C. ALL OTHER

*includes all probe and jig capacitance

R1
5000
Optional LS Load (G d—Not Tested)

P

R2
500Q

*includes all probe and jig capacitance

Note: for ALS open collector outputs with oL = 8 mA,
replace R1 and R2 with 1000 Q resistors.

MOTOROLA SCHOTTKY TTL DEVICES
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J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS00
SN74LS00

QUAD 2-INPUT NAND GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vce Supply Voltage 54 4.5 5.0 5.5 \Y
74 4.75 5.0 5.25
Ta Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 —-0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER MIN F IAX UNITS TEST CONDITIONS
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 72 08 \ All Inputs
VIK Input Clamp Diode Voltage —-0.65 | —1.5 \" Vece =MIN, Iy =—18 mA
54 2.5 35 \ Vee =MIN, IoH = MAX, VIN = VIH
VOH Output HIGH Voltage 7 7 25 v or Vi per Truth Table
v o Lo | 54,74 0.256 0.4 \Y loL=4.0mA | Vcc =Vce MIN,
oL utput LOW Voltage o = VIN = VjLor ViH
74 0.35 05 v oL =80mA per Truth Table
20 HA Vee=MAX, ViN=27 V
[
IH Input HIGH Current o1 A Vee = MAX, ViN = 7.0 V
i Input LOW Current —-0.4 mA Vee =MAX, VN =04 V
los Short Circuit Current —20 -100 mA Vee = MAX
Power Supply Current
Icc Total, Output HIGH 1.6 A Vee = MA
Total, Output LOW 24 ] ™ cc =MAX
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH Turn Off Delay, Input to Output 9.0 15 ns Ve =50V
tPHL Turn On Delay, Input to Output 10 15 ns CL=15pF

MOTOROLA SCHOTTKY TTL DEVICES
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@ MOTOROLA

*OPEN COLLECTOR OUTPUTS

J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS01
SN74LS01

QUAD 2-INPUT NAND GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 v
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 (4] 25 70
VOH Output Voltage — High 54,74 55 \%
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER MIN P MAX UNITS TEST CONDITIONS
VIH Input HIGH Voltage 2.0 \ Guaranteed input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 72 08 \ All Inputs
VIK Input Clamp Diode Voltage —065 | —1.5 \4 Vee =MIN, |y =—18 mA
IoH Output HIGH Current 54,74 100 HA Vce = MIN, VoH = MAX
54,74 025 | 04 v loL=40mA | Vcc=Vcc MIN,
VoL Output LOW Voltage 72 0.35 05 v oL =80 mA :’Ig;j :l}::l':;bYéH
20 LA Vee=MAX, ViN=27 V
IIH Input HIGH Current o1 mA Voo = MAX, Vi = 7.0 V
liL Input LOW Current —-04 mA Vce = MAX, VN =04 V
Power Supply Current
Ice Total, Output HIGH 1.6 mA Vee = MAX
Total, Output LOW 4.4
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH Turn Off Delay, Input to Output 17 32 ns Vec=5.0V
tPHL Turn On Delay, Input to Output 15 28 ns CL=15pF, RL=20kQ

MOTOROLA SCHOTTKY TTL DEVICES
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GND

J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS02
SN74LS02

QUAD 2-INPUT NOR GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 v
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
’ 74 0 25 70
IoH Output Current — High 54,74 —0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER MIN P MAX UNITS TEST CONDITIONS
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 72 08 Vv All Inputs
VIK Input Clamp Diode Voltage —-0.65 | —1.6 \% Vec=MIN, Iy=—18 mA
54 2.5 35 Vv Vce = MIN, IoH = MAX, VIN = VIH
VOH Output HIGH Voltage 7 7 a5 v or Vj__per Truth Table
v o LOW Vor 54,74 025 | 04 v loL=4.0mA | Vcc=Vee MIN,
oL utput oltage ol = VIN =ViLor ViH
74 0.35 05 v OL=80mA per Truth Table
| | HIGH C 20 LA Vee=MAX, VN =27 V
IH nput urrent 01 | mA | Vcc=MAX Viy=7.0 V
L . Input LOW Current —0.4 mA Vce = MAX, ViN =04 V
los Short Circuit Current —20 —100 mA Ve = MAX
Power Supply Current
Icc Total, Output HIGH 3.2 mA -
Total, Output LOW 54 Vee =MAX
AC CHARACTERISTICS: Tp = 25°C
LIMITS
SYMBOL PARAMETER IN ey MAX UNITS TEST CONDITIONS
tPLH Turn Off Delay, Input to Output - 10 15 ns Ve =5.0V
tPHL Turn On Delay, Input to Output 10 15 ns CL=15pF

MOTOROLA SCHOTTKY TTL DEVICES
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+OPEN COLLECTOR OUTPUTS o~

J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS03
SN74LS03

QUAD 2-INPUT NAND GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT

Vee Supply Voltage 54 45 5.0 5.5 \

74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —b5 25 125 °C

74 0 25 70
VoH Output Voltage — High 54,74 55 \Y,
loL Output Current — Low 54 4.0 mA

74 8.0

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER MIN P MAX UNITS TEST CONDITIONS
VIH Input HIGH Voltage 20 v Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 72 08 \% All Inputs
VK Input Clamp Diode Voltage —0.65 | —1.5 \ Vee =MIN, |y =—18 mA !
IoH Output HIGH Current 54,74 100 HA Vce = MIN, Vo = MAX
54,74 0.25 0.4 Y loL=4.0mA | Vcc =Vcc MIN,
VoL Output LOW Voltage 7 0.35 05 v IoL =80 mA \;2;1 ':::LL‘F;[)Y;H
20 LA Veec=MAX, VIN=27 V :
{I1%] Input HIGH Current 01 mA Voe = MAX, ViN=7.0 V
IiL Input LOW Current —04 mA Vee =MAX, ViN =04 V
Power Supply Current
e |l cumien T
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX

tpLH Turn Off Delay, Input to Output 17 32 ns Vec=5.0V
tPHL Turn On Delay, Input to Output 15 28 ns CL=15pF, RL = 2.0kQ

MOTOROLA SCHOTTKY TTL DEVICES

45




@ MOTOROLA

Vee

[+ [#] [ [ [7] [3

]

D)

ol Ipo

Do Do

SN54LS04
SN74LS04

HEX INVERTER
U L) el L] B L] 2] LOW POWER SCHOTTKY
GND
J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)
GUARANTEED OPERATING RANGES
SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 —0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 72 08 \% All Inputs
VIK Input Clamp Diode Voltage —065 | —1.5 \ Vee=MIN, Iy =—18 mA
54 25 35 \'2 Vee =MIN, IgH = MAX, VIN = VIH
VOH Output HIGH Voltage — 27 a5 v or Vi_per Truth Table
v o LOW V. ‘I 54,74 0.25 0.4 \Y loL=4.0mA | Vcc =Vcc MIN,
oL utput oltage o) = VIN = V|Lor VIH
74 0.35 05 v oL =80mA per Truth Table
| | HIGH C 20 LA Vec =MAX, ViIN=27 V
H nput urrent 01 | mA |Voc=MAX ViN=7.0 V
TR Input LOW Current —0.4 mA Vce =MAX, VN =04 V
los Short Circuit Current —20 —=100 mA Vce = MAX
Power Supply Current
Icc Total, Output HIGH 2.4 -
Total, Output LOW 66| ™ |Vee=MAX
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP | MAX )
tPLH Turn Off Delay, Input to Output 9.0 15 ns Vee =50V
tPHL Turn On Delay, Input to Output 10 15 ns CL=15pF

MOTOROLA SCHOTTKY TTL DEVICES
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#OPEN COLLECTOR OUTPUTS GND

J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS05
SN74LS05

HEX INVERTER

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
VOH Output Voltage — High 54,74 5.5 \%
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER MIN P MAX UNITS TEST CONDITIONS
VIH Input HIGH Voltage 20 \% Guaranteed Input HIGH Voltage for
All inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 74 08 \ All Inputs
ViK Input Clamp Diode Voltage —0.65 | —1.5 Vv Vee =MIN, IN=—18 mA
loH Output HIGH Current 54,74 100 YA Vee = MIN, VoH = MAX
54,74 0.256 0.4 \Y loL=40mA | Vcc =Vcc MIN,
VoL Output LOW Voltage 7a 0.35 05 v lOL=80mA \;LTTZ,LXLLTO;J;H
I+ Input HIGH Current j(: :: zig — :::)):, X:: — _3(7) \\:
L Input LOW Current —-04 mA Vee =MAX VN =04 V
Power Supply Current
e Tota, Outpat LOW 221 ma Voo =max
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH Turn Off Delay, Input to Output 17 32 ns Vec=5.0V
tPHL Turn On Delay, Input to Output 15 28 ns CL=15pF, R =2.0kQ

MOTOROLA SCHOTTKY TTL DEVICES
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GND

J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS08
SN74LS08

QUAD 2-INPUT AND GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 —-0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
Y| NIT TEST CONDITION
SYMBOL PARAMETER Y P TAAX UNITS (o] ONS
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 74 08 \Y All Inputs
ViK Input Clamp Diode Voltage —0.65 | —1.5 \ Vee =MIN, Iy =—18 mA
54 25 35 \ Vee =MIN, IoH = MAX, VIN = VIH
VOH Output HIGH Voltage - 27 a5 v or Vi per Truth Table
v o 54,74 0.25 0.4 \Y loL=4.0mA | Vcc =Vcc MIN,
oL utput LOW Voltage T = A | VIN=ViLor Vil
74 035 | 05 v OL =8OmA | e Truth Table
| | (GH C 20 uA Vee =MAX, VN =27 V
H nput HIGH Current 01 | mA | Vec=MAX Vy=7.0V
liL Input LOW Current —-04 mA Vee =MAX VN =04 V
los Short Circuit Current —20 —100 mA Vce = MAX
Power Supply Current
Icc Total, Output HIGH 4.8 A Vee = MAX
Total, Output LOW 8.8 m cc
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH Turn Off Delay, Input to Output 8.0 15 ns Vee =5.0V
tPHL Turn On Delay, Input to Output 10 20 ns CL=15pF

MOTOROLA SCHOTTKY TTL DEVICES
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*OPEN COLLECTOR OUTPUTS

J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS09
SN74LS09

QUAD 2-INPUT AND GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 \
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
VOH Output Voltage — High 54,74 55 \%
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER N P MAX UNITS TEST CONDITIONS
ViIH Input HIGH Voltage 2.0 v Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 7a 08 v All Inputs
VIK Input Clamp Diode Voltage —065 | —1.5 \ Vee =MIN, Iy =—18 mA
I0H Output HIGH Current | 54,74 100 7y Vee = MIN, Vo = MAX
54,74 0.25 0.4 \Y loL=4.0mA | Vcc =Vcec MIN,
VoL Output LOW Voltage 74 035 05 v loL =80 mA \;LT':‘XLL‘]?arbYéH
20 pA Vee =MAX, VIN=27 V
IIH Input HIGH Current 01 mA Vee = MAX, VN =7.0 V
T8 Input LOW Current —0.4 mA Vce =MAX, VN =04 V
Power Supply Current
Icc Total, Output HIGH 4.8 mA Ve = MAX
Total, Output LOW 8.8
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH Turn Off Delay, Input to Output 20 35 ns Ve =50V
tPHL Turn On Delay, Input to Output 17 35 ns CL=15pF, RL=2.0kQ

MOTOROLA SCHOTTKY TTL DEVICES
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J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS10
SN74LS10

TRIPLE 3-INPUT NAND GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 \
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 —-0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER MIN F MAX UNITS TEST CONDITIONS
VIH Input HIGH Voltage 2.0 \Y Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage ” 08 A All Inputs
VIK Input Clamp Diode Voltage —0.65 | —1.5 \ Vee =MIN, Iy =—18 mA
VOH Output HIGH Voltage 5;: i j Zz X Zf\‘/?“_ D“::”T"r L?':'Tab':"eAx' VIN =VIH
54,74 0.25 0.4 \' loL=4.0mA | Vcc =Vcc MIN,
VoL Output LOW Voltage 74 035 05 v oL =80 mA \;g\: ;txlr!-‘?;bYéH
20 HA Vee=MAX, VIN=27 V
H Input HIGH Current 01 A Voo = MAX, Viy = 7.0 V
i Input LOW Current —0.4 mA Vee = MAX, VN =04 V
los Short Circuit Current —20 —100 mA Vee = MAX
Power Supply Current
o |eomie a Bl e
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH Turn Off Delay, Input to Output 9.0 15 ns Vec =50V
tPHL Turn On Delay, Input to Output 10 15 ns CL=15pF

MOTOROLA SCHOTTKY TTL DEVICES
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J Suffix — Case 632-07 (Ceramic)
N Suffix — Case 646-05 (Plastic)

GUARANTEED OPERATING RANGES

SN54LS11
SN74LS11

TRIPLE 3-INPUT AND GATE

LOW POWER SCHOTTKY

SYMBOL PARAMETER MIN TYP MAX UNIT
Vee Supply Voltage 54 4.5 5.0 5.5 \Y
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 —0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
LIMITS
SYMBOL PARAMETER MIN F IAX UNITS TEST CONDITIONS
ViH Input HIGH Voltage 20 \% Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 72 08 \ All Inputs
ViK Input Clamp Diode Voltage —0.65 | —1.5 \ Vee =MIN, IN=—18 mA
54 2.5 3.5 \ Vce = MIN, IgH = MAX, VIN = VIH
VOH Output HIGH Voltage 7 27 v v or Vi per Truth Table
v o Lo Vol 54,74 025 | 04 \ loL=4.0mA | Vcc =Vcc MIN,
oL utput oltage lor =80 mA | VIN=ViLorViH
74 0.35 05 v oL=80m per Truth Table
| | HIGH C 20 HA Vee =MAX VIN=2.7 V
IH nput HIGH Current 01 | mA | Vec=MAX V=70V
i Input LOW Current —04 mA Vee =MAX, VIN=04 V
los Short Circuit Current —20 —-100 mA Vce = MAX
Power Supply Current
Icc Total, Output HIGH 3.6 A -
Total, Output LOW 66| " Vee =MAX
AC CHARACTERISTICS: Tp = 25°C
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
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