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DATA CLASSIFICATION 

Product Preview 
This heading on a data sheet indicates that the device is in the formative 
stages or in design (under development). This disclaimer at the bottom 
of the first page reads: ''This document contains information on a product 
under development. Motorola reserves the right to change or discontinue 
this product without notice." 

Advance Information 
This heading on a data sheet indicates that the device is in sampling, 
preproduction, or first production stages. The disclaimer at the bottom of 
the first page reads: "This document contains information on a new 
product. Specifications and information herein are subject to change 
without notice." 

Fully Released 
A fully released data sheet contains neither a classification heading nor 
a disclaimer at the bottom of the first page. This document contains 
information on a product in full production. Guaranteed limits will not be 
changed without written notice to your local Motorola Semiconductor 
Sales Office. 
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Device 

SN5417 4LS24 7 
SN54/74LS248 
SN54/74LS249 
SN54/74LS251 
SN54/74LS253 

SN54/74LS256 
SN54/74LS257B 
SN5417 4LS258B 
SN54174LS259 
SN54174LS260 

SN54174LS266 
SN54174LS273 
SN54174LS279 
SN54/74LS280 
SN54/74LS283 

SN54/74LS290 
SN54/74LS293 
SN54/74LS298 
SN54/74LS299 
SN5417 4LS322A 

SN54174LS323 
SN54174LS348 
SN54174LS352 
SN54/74LS353 
SN54/74LS365A 

SN5417 4LS366A 
SN5417 4LS367 A 
SN5417 4LS368A 
SN54/74LS373 
SN54/74LS374 

SN54174LS375 
SN54174LS377 
SN54174LS378 
SN54/74LS379 
SN54/74LS386 

SN54/74LS390 
SN54174LS393 
SN74LS395 
SN54174LS398 
SN54/74LS399 

SN54/74LS490 
SN54174LS540 
SN54/74LS541 
SN54/74LS569A 
SN54/74LS623 

SN54174LS640 
SN5417 4LS641 
SN54174LS642 
SN54174LS645 
SN54174LS669 
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BCD to 7-Segment Decoder/Driver, Open-Collector ................................ 5-248 
BCD to 7-Segment Decoder/Driver .............................................. 5-248 
BCD to 7-Segment Decoder/Driver, Open-Collector ................................ 5-248 
8-lnput Multiplexer, 3-State ..................................................... 5-254 
Dual 4-lnput Multiplexer, 3-State ................................................. 5-258 

Dual 4-Bit Addressable Latch ................................................... 5-261 
Quad 2-lnput Multiplexer, 3-State Outputs ........................................ 5-265 
Quad 2-lnput Multiplexer, 3-State Outputs ........................................ 5-265 
8-Bit Addressable Latch (9334) .................................................. 5-269 
Dual 5-lnput NOR Gate ........................................................ 5-273 
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Octal D-Type Flip-Flop with Clear . . . . .. . . . . . . . . . . . . . . . . . . . . .. .. . .. . . .. . . . . . . . . . .. 5-277 
Quad Set-Reset Latch ......................................................... 5-280 
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4-Bit Binary Counter ........................................................... 5-288 
Quad 2-lnput Multiplexer with Output Register ..................................... 5-293 
8-Bit ShitVStorage Register, 3-State .............................................. 5-297 
8-Bit Shift Register with Sign Extend ............................................. 5-302 

8-Bit Universal Shift/Storage Register, 3-State .......... I ........................... 5-306 
8-lnput to 3-Line Priority Encoder, 3-State ......................................... 5-311 
Dual4-lnput Multiplexer ........................................................ 5-315 
Dual4-lnput Multiplexer, 3-State LS352 .......................................... 5-318 
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Hex Inverter with Common Enable, 3-State ....................................... 5-322 
Hex Buffer, 4-Bit and 2-Bit, 3-State ............................................... 5-322 
Hex-Inverter, 4-Bit and 2-Bit, 3-State ............................................. 5-322 
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4-Bit Shift Register, 3-State ..................................................... 5-345 
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SN54174LS670 
SN54174LS682 
SN54/74LS684 
SN54174LS688 
SN54174LS748 

SN54174LS795 
SN54174LS796 
SN5417 4LS797 
SN5417 4LS798 
SN54174LS848 
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GENERAL INFORMATION 
TTL in Perspective 

Since its introduction, TTL has become the most popular 
form of digital logic. It has evolved from the original gold-doped 
saturated 7400 logic, to Schottky-Clamped logic, and finally to 
the modern advanced famili&s of TTL logic. The popularity of 
these TTL families stem from their ease of use, low cost, 
medium-to-high speed operation, and good output drive 
capability. 

Motorola offers two modern TTL logic families - LS and 
FAST'M. They are pin and functionally compatible and can 
easily be combined in a system to achieve maximum 
performance at minimum cost. 

LS (Low Power Schottky) is currently the more popular and 
commands by far the largest share of the total TTL logic 
market. It is low-cost and provides moderate performance at 
low power. 

FAST, the state-of-the-art, high-performance TTL family, is 
growing rapidly and gaining a significant share of the total TTL 
logic market. FAST offers a 20-30 percent improvement in 
performance over the older Standard Schottky family (74S) 
with a 75-80 percent reduction in power. When compared 
with the Advanced Schottky family (74AS), FAST offers nearly 
equal performance at a 25-50 percent savings in power. 

TTL Family Comparisons 

General Characteristics for Schottky TTL Logic 

(ALL MAXIMUM RATINGS) LS 

Characteristic Symbol 54LSxxx 74LSxxx 

Operating Voltage Range Vec 5±10% 5±5% 

Operating· Temperature 
Range TA -5510125 01070 

Inpul Currenl liN IIH 20 20 

IlL -400 -400 

Oulput Drive IOH -0.4 -0.4 

Standard Outpul IOL 4.0 8.0 

ISC -20 to-loo -2010-100 

IOH -12 -15 

Buffer Oulput IOL 12 24 

Ise -4010-225 -40to-225 

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

Characteristic 

Quiescent Supply Current/Gale 

Power/Gate (Quiescenl) 

Propagation Delay 

Speed Power Product 

Clock Frequency (D-F/F) 

Clock Frequency (Counter) 
.. NOTES. 1. Specifications are shown for the follOWing conditions . 

a) VCC = 5.0 Vdc (AC); 
b)TA = 25°C 
C) CL = 50 pF for FAST; 15 pF for LS 

Symbol 

IG 

PG 

tp 

-

'max 

'max 

FAST is manufactured on Motorola's MOSAIC (oxide
isolated) process.This process provides FAST with inherent 
speed/power advantages over the older junction-isolated 745 
and 74LS families, allowing the FAST family to be designed 
and specified with improved noise margins, reduced input 
currents, and superior line driving capabilities in comparison 
to these earlier families. Additionally, FAST designs incorpo
rate power-down circuitry on all three-state outputs, and 
buffered outputs on all storage devices. 

Two further advantages of FAST are the load specifications 
and power supply specifications. FAST ac characteristics are 
specified at a heavier capacitive load than the earlier families 
(50 pF versus 15 pF) to more accurately reflect actual in-circuit 
performance. Motorola's dc and ac characteristics for FAST 
are specified over a full 10% supply voltage range - a 
significant improvement over the industry standard specifica
tions for the earlier families (5% for dc, 0% forac). 

These design and specification improvements offered by 
the Motorola FAST family provide the user with better system 
performance, enhanced design flexibility, and more reliable 
system operation. 

FAST 

54Fxxx 74Fxxx Unit 

5±10% 5±10% Vdc 

-55 to 125 01070 °C 

20 20 

-600 -600 
f.lA 

-1.0 -1.0 mA 

20 20 mA 

-60to-150 -60to-150 mA 

-12 -15 mA 

48 64 mA 

-10010-225 -10010-225 mA 

LS FAST Unit 

0.4 1.1 mA 

2.0 5.5 mW 

9.0 3.7 ns 

18 19.2 pJ 

33 125 MHz 

40 125 MHz 
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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 FASTILS Selector Guide, SG-60 for latest 
availability status) 

X Available 

Inverters 

Type of 
Description Output No. 

Hex 2S 04 
DC 05 

AND Gates 

Type of 
Description Output No. 

Quad 2-lnput 25 08 
DC 09 

Triple 3-lnput 2S II 
DC 15 

Dual 4-lnput 2S 21 

NAND Gates 

Type of 
Description Output No. 

Quad 2-lnput 2S 00 
DC 01 
DC 03 

Quad 2-lnput. High Voltage DC 26 
Triple 3-lnput 2S 10 

DC 12 
Dual 4-lnput 2S 20 

DC 22 
8-lnput 2S 30 
13-lnput 2S 133 

OR Gates 

Type of 
Description Output No. 

Quad 2-lnput 2S 32 

NOR Gates 

Type of 
Description Output No. 

Quad 2-lnput 2S 02 
Triple 3-lnput 2S 27 
Dual5-lnput 2S 260 

Exclusive OR Gates 

LS FAST Description 

X X Quad 2-lnput 
X 

Exclusive NOR Gates 

LS FAST 

X X 
Description 

X Quad 2-lnput 

X X 
X 

AND-OR-INVERT Gates 

X X 
Description 

Dual 2-Wide, 2-lnput 3-lnput 
4-Wide,2-3-2-3-lnput 

LS FAST 2-Wide, 4-lnput 

X X 
4-Wide,4-2-2-3-lnput 

X Schmitt Triggers 
X 
X 
X X 

Description 

X Dual 4-lnput NAND Gate 
X X Hex, Inverting 
X Quad 2-lnput NAND Gate 
X 
X SSI Flip-Flops 

Description 

Dual D w/Set & Clear 
LS FAST Dual D w/Set & Clear 

X X Dual JK w/Set 
Dual JK wlClear 
Same as 73A with Different Pinout 
Dual JK w/Set & Clear Individual J, 

LS FAST 
K, Cp, SD, CD Inputs 

Same as 76 with Different Pinout 
X X Same as 76A with Different Pinout 
X Same as 112 with Different Pinout 
X Dual JK w/Set & Clear 

-
Dual JK w/Set & Clear 

FAST AND LS TTL DATA 
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Type of 
Output No. LS FAST 

2S 86 X X 
DC 136 X 
2S 386 X 

Type of 
Output No. LS FAST 

DC 266 X 

Type of 
Output No. LS FAST 

2S 51 X X 
2S 54 X 
2S 55 X 
2S 64 X 

Type of 
Output No. LS FAST 

2S 13 X X 
2S 14 X X 
2S 132 X X 

Clock 
Edge No. LS FAST 

Pos 74 X 
Pos 74A X 
Neg 113A X 
Neg 73A X 
Neg 107A X 
Neg 76A X 

Neg 112 X 
Neg 112A X 
Neg 114A X 
Pos 109 X 
Pos 109A X 



Multiplexers 

Type of 
Description Output 

Quad 2·to-1, Non-Inverting 2S 
2S 
3S 
3S 

Quad 2-to-1, Inverting 2S 
2S 
3S 
3S 

DuaI4-to-1, Non-Inverting 2S 
3S 

Dual 4-to-1, Inverting 2S 
3S 

8-to-1 25 
3S 
2S 

Quad 2-to-1 with Output Register 
398 - Positive edge triggered, 2S 

Qi60utpulS 
399 - Positive edge triggered, 2S 

Q Output Only 

Encoders 

Type of 
Description Output 

10-to-4-Line BCD 2S 
8-to-3-Line Priority Encoder 28 

3S 
2S 
3S 

Register Files 

Type of 
Description Output 

4x4 OC 
3S 

Shift Registers 

Description 

Serial In-Parallel Out 
Parallel In-Serial Out 

Parallel In-Parallel Out 

Parallel In-Parallel Out, Bidirectional 

Sign Extended Bidirectional 

• SR = Shift Right 
SL= Shift Left 

No. 

157 
157A 
257A 
257B 
158 

158A 
258A 
258B 
153 
253 
352 
353 
151 
251 
298 

398 

399 

No. 

147 
148 
348 
748 
848 

No. 

170 
670 

DecodersiDemultlplexers 

LS FAST Description 

X Dual 1-01-4 
X 
X 

X 
X 1-01-8 

X 
X 1-01-8 with Latch 

X 1-01-10 
X X 
X X 
X X Latches 

X X No. of 
X X Description Bits 
X X 
X 

Transparent, Non-Inverting 4 
8 

X X 
Octal, Non-Inverting 8 
Transparent, Inverting 8 

X X 
Transparent, Q and Q 4 

Outputs 4 
Quad Set-Reset Latch 4 
Addressable 8 
Dual 4-Bit Addressable 4 

LS FAST 

X 
X X 
X 
X 
X 

LS FAST 

X 
X 

No. of Type of 
Mode" 

Bits Output SR SL Hold 

8 2S X 
8 2S X X 
8 2S X X 
4 2S X 
4 2S X X X 
4 2S X X X 
4 28 X 
4 2S X 
4 3S X 
8 3S X X X 
8 3S X X X 
8 3S X X 
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Type of 
Output No. LS FAST 

2S 139 X X 
2S 155 X 
OC 156 X 
3S 539 X 
2S 138 X X 
3S 538 X 
2S 137 X 
28 42 X 
3S 537 X 

Type of 
Output No. LS FAST 

2S 77 X 
3S 373 X X 
3S 573 
3S 533 X 
28 75 X 
2S 375 X 
2S 279 X 
2S 259 X X 
2S 256 X X 

Reset No. LS FAST 

A 164 X X 
165 X 

A 166 X 
95B X 

A 194 X 
A 194A X 
A 195 X 
A 195A X 
A 395 X 
A 299 X X 
S 323 X X 

'A 322A X 



Asynchronous Counters - Negative Edge-Triggered 

Description Load Set Reset No. LS FAST 

Decade (2/5) X X 90 X 
X X 196 X 

X X 290 X 
Dual Decade (215) X 390 X 
Dual Decade X X 490 X 
Modulo 12 (216) X 92 X 
4·Bit Binary (218) X 93 X 

X X 197 X 
X 293 X 

Dual 4-Bit Binary X 393 X 

• The 716 and 71B are posItIve edge·trlggered. 

Display Decoders/Drivers with Open-Collector Outputs 

Description No. LS FAST 

1-01-10 145 X 
BCD-to-78egment 47 X 

48' X 
247 X 
248' X 

Cascadable Synchronous Counters -
Positive Edge-Triggered 

Type of 
Description Output Load Reset 

Decade 28 8 A 
25 8 5 

Decade, UplDown 25 8 
28 A 
28 A A 
38 8 B 

4-Bit Binary 28 8 A 
28 8 8 

4-Bit Binary, 25 8 
UplDown 28 A 

28 A A 
38 8 B 
35 8 B 
25 8 

8 Bit Binary, 38 8 8 
UplDown 38 8 

38 8 

No. LS FAST 

160A X X 
162A X X 
168 X X 
190 X 
192' X 
568 X 
161A X X 
163A X X 
169 X X 
191 X 
193' X 
569 X 
569A X 
669 X 
579 X 
779 X 
269 X 

249 X ... The 192 and 193 do not provide a clock enable for synchronous cascading. 

• The 4B and 24B have Internal pull up resIstors to Vee on their outputs. 

MSI Flip-Flops/Registers 

Description 

D-Type, Non-Inverting 

Quad2-Port 

D-Type, Inverting 

OoType, Q and Q Outputs 

No. of Type of 
Bits Output 

4 38 
4 28 
6 28 
6 28 
8 28 
8 35 
8 38 
4 28 
4 28 
8 38 
8 38 
4 28 
4 28 
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Set or 
Reset 

A 

A 

A 

A 
A 

A 

Clock 
Enable No. LS FAST 

X 173A X 
X 377 X X 

174 X X 
X 378 X X 

273 X 
374 X X 
574 X 

X 398 X X 
X 399 X X 

534 X 
564 
175 X X 

X 379 X X 



Arithmetic Operators 

Description No. 

4-BitAdder 83 
283 

4-BitALU 181 
381 
382 

Look-Ahead Carry Generator 182 
4-Bit Barrel Shifler 350 

Magnitude Comparators 

Type of 
Description Output P=Q P>Q P<Q No. 

4-Bit 2S X X X 85 
8-Bit 2S X X 682 

2S X X 684 
2S X 521 

8-Bitwith 2S X 688 
Output 
Enable 

Parity Generators/Checkers 

Description No. 

9-Bit Odd Even Parity Generator 280 
Checker 

VCOs and Multivibrators 

Description No. 

Retriggerable Monostable 122 
Multivibrator 

Dual 122 123 
Precision Non·Retriggerable 221 

Monostable Multivibrator 

Buffers/Line Drivers 

LS FAST 

X Description 

X X Quad 2-lnput NOR 
X X 

X Quad 2-lnput NAND 
X 
X Dual 4·lnput NAND 
X Quad, Non·lnverting 

LS FAST Hex, Non-Inverting 

X X 
X 
X 

X 
Hex, Inverting 

X 

Octal, Non-Inverting 

LS FAST 
Bus Pinout 

X X 
Octal, Inverting 
Bus Pinout 

LS FAST 

X 10-Bit 

X Transceivers 
X 

Description 

Quad, Non-Inverting 
Quad, FutureBus 
Quad, Inverting 
Octal, Non-Inverting 

Octal, Inverting 

Octal, Non-Inverting 
Register 

Latch 
Octal, Inverting Register 
Octal wi Parity Gen/Checker 

Clock Drivers 

Description 

Quad Matched 
Propagation Delays 

Clock Driver 

FAST AND LS TTL DATA 
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Type of 
Output No. LS FAST 

2S 28 X 
OC 33 X 
2S 37 X X 
OC 38 X X 
2S 40 X X 

3S 125 X 
125A X 

3S 126 X 
126A X 

3S 365 X 
365A X 

3S 367 X 
367A X 

3S 366 X 
366A X 

3S 368 X 
368A X 

3S 241 X X 
3S 244 X X 
3S 541 X 
3S 795 X 
3S 797 X 
3S 240 X X 
3S 540 X 
3S 796 X 
3S 798 X 
3S 827 X 

828 X 

Type of 
Output No. LS FAST 

3S 243 X X 
3S 3893A X 
3S 242 X X 
3S 245 X X 
3S 645 X 
3S 623 X X 
OC 641 X 
3S 1245 X 
3S 620 X 
3S 640 X X 
OC 642 X 
3S 646 X 

3S 543 X 
3S 544 X 
3S 657A X 

657B X 

No. LS FAST 

803 X 

1803 X 
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CIRCUIT CHARACTERISTICS 

FAMILY CHARACTERISTICS 

LSTTL 
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. 

FAST TTL 
The FAST Schottky TTL family provides a 75-80% power reduction compared to standard Schottky (54174S) 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 
Circuitfeatures of LS and FAST are best understood by examining the TTL 2-input NAND gate of each family (Figures 2-1 a, b). The 
input/output circuits of other functions are almost identical. 

Vee 
110n 

18K 7.6K 

A 0-..-*-+ 

OUTPUT 

Figure 2-1a. LSOO - 2-lnput NAND Gate 

Vee 
35n 

10K 10K 4.1K 

Ac>-<"""-HH 

Figure 2-1 b. FOO - 2-lnput NAND Gate 
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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 OTL type input circuit with Schottky diodes to perform the ANO function, as exemplified by 03 and 04 in 
Figure 2-1 a. 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 Faa input configuration utilizes a PN diode (05 and 06) ratherthan the PNP transistor. This is required due to the high speed 
response of FAST'M logic. The PNP transistor, a relatively large device in current bipolar logic technology, has an associated ca
pacitance large enough to make the gate input susceptible to ac noise. The PN diode results in much better ac noise immunity atthe 
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 2-1 a. A third input configuration that is sometimes used in LS TTL employs a 
vertical PNP transistor as shown in Figure 2-3. This arrangement also gives a higher input threshold and has the additional advan
tage 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 01 and 02 in Figure 2-1a, b. 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 2.0 mA and with a duration greater than 500 ns can activate a parasitic lateral NPN transis
tor, which in turn can steal current from internal nodes of an LS circuit and thus cause logic errors. 

r----,--- Vee r----.--- Vee 

Figure 2-2. Diode Cluster Input Figure 2-3. PNP Input 

INPUT CHARACTERISTICS - Figure 2-4 shows the typical input characteristics of LS and FAST'M. Typical transfer characteris
tics can be found in Figure 2-5 and input threshold variation with temperature information is provided in Table 2-1. 
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Table 2.1 
Typical Input Threshold Variation 

With Temperature 

FAST 

ALS 

S 

LS 

-55°C 

1.8 

1.8 

1.5 

1.2 

+25°c + 125°C 

1.5 1.3 

1.5 1.3 

1.3 1.1 

1.0 0.8 

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 2-1 a, b, the base of the pull-down output transistor OS is returned to ground through 03 and a pair of resis
tors instead of through a simple resistor. This arrangement is called a squaring network since it squares up the transfer characteris
tics (Figure 2-S) by preventing conduction in the phase splitter 01 until the input voltage rises high enough to allow 01 to supply 
base current to OS. The squaring network also improves the propagation delay by providing a low resistance path to discharge 
capacitance at the base of OS during turn-off. 

The output pull-up circuit is a 2-transistor Darlington circuit with the base of the output transistor returned through a S.OK 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 VBE below Vee for low values of output current. 

The FOO output includes 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 09, 07, 08, and 09 causes OS 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 outputs. 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 01 0 reduces this effect by clamping the base 
of OS low when the device is in the high impedance state. In the high Z state, the output capacitance is about S.O 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. 

,----------- vee 

...---.-<lOUTPUT 

(FAST ONLy) 

Figure 2-6. Typical 3-State Output Control 

OUTPUT CHARACTERISTICS. Figure 2-7 shows the LOW-state output characteristics for LS and FAST'M. For LOW IOL 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 tem
perature, and output load. The effect of each of these parameters on ac propagation is shown in Figures 2-9 through 2-11. 

Propagation delays are specified with only one output switching, 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 2-11c and 2-11d. 

For LS TTL, limits are guaranteed at 25°C, V CC = 5.0 V, and CL = 15 pF (normally, resistive load has minimal effect on propagation 
delay) FASTTM and TTL limits are guaranteed over the commercial or military temperature and supply voltage ranges and with CL = 
50 pF. 
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*Oata for Figures 2-118 through 2-11c was laken with only one output switching at a time. Figure 2-11d data was taken with all 8 inputs of the F240 tied together. 

LSIFAST ESD CHARACTERISTICS. Elec1rostatic Discharge (ESD) sensitivity for Motorola TTL is characterized using several 
methodologies (HBM, MM, CDM). It is extremely important to understand that ESD sensitivity values alone are not sufficient when 
comparing devices. In an attempt to reduce correlation problems between various pieces of test equipment, all of which meet 
Mil·Std·883C requirements, tester specific information as well as actual device ESD hardness levels are given in controlled docu
ments and are available upon request. The continuing improvements of ESD sensitivity through redesigns of Motorola TTL has 
resulted in minimum ESD levels for all new products and redesigns of >4000 volts for FAST and >3500 volts for LS. For device 
specific values reference the following specifications: 

LS: 
FAST: 

12MRM 93831A 
12MRM 93830A 
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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'M TTL would be used in high 
speed paths. The ratio of ALS to FAST'M 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'M 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 maxi
mum rated load. Increased noise immunity can be achieved by designing with decreased 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 Unit 

TTL Standard TTL 9000, 54n4 0.8 2.0 0.4 2.4 0.8 2.0 0.4 2.4 V 
HTTL High Speed TTL 54n4H 0.8 2.0 0.4 2.4 0.8 2.0 0.4 2.4 V 
LPTTL Low Power TTL 93LOO (MSI) 0.7 2.0 0.3 2.4 0.8 2.0 0.3 2.4 V 
STTL Schottky TTL 54n4S, 93S00 0.8 2.0 0.5 2.5 0.8 2.0 0.5 2.7 V 
LSTTL Low Power Schottky TTL 54n4LS 0.7 2.0 0.4 2.5 0.8 2.0 0.5 2.7 V 
ALSTTL (5% Vee) Advanced LS TTL, 54n4ALS 0.8 2.0 0.5 2.75 V 

(10% Vee) 0.8 2.0 0.4 2.5 0.8 2.0 0.5 2.5 V 
FAST TTL (5% Vee) Advanced S TTL, 54n4F 0.8 2.0 0.5 2.7 V 

(10% Vee) 0.8 2.0 0.5 2.5 0.8 2.0 0.5 2.5 V 

VOL and VOH are the voltages generated at the output VIL and VIH are the voltage reqUired at the mput to generate the appropnate levels. The 
numbers given above are guaranteed worst-case values. 

Table3.2a Table3.2b 
LOW Level Noise Margins (Military) HIGH Level Noise Margins (Military) 

To To 
From LS S ALS FAST Unit From LS S ALS FAST Unit 

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'M 500 500 500 500 mV 

From "VOL" to "VIL" From "VOH" to "VIH" 

Table3.2c Table3.2d 
LOW Level Noise Margins (Commercial) HIGH Level Noise Margins (Commercial) 

To To 
From LS S ALS FAST Unit From LS S ALS FAST Unit 

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%Vee) 750 750 750 750 mV 
FAST'M 300 300 300 300 mV FAST (5% Vee) 700 700 700 700 mV 

From "VOL" to "VIL" ALS (10% Vee) 500 500 500 500 mV 
FAST (10% Vee) 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. 
Care must be taken when switching multiple gates at high frequencies to assure that their combined dissipation does not exceed 
package and/or device capabilities. TTL devices are more efficient at high frequencies than CMOS. 

FAST AND LS TTL DATA 

3-2 



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 IlA 
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 IILOf 1.6 mAand IIH of40llA 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 IlL = O.B mA and IIH of 40 IlA on the CP terminal, is specified as having an input LOW load 
factor of: 

O.B mA 05 U L 
1.6mA or. .. and an input HIGH load factor of or 1 U.L. 

3. The 74LSOO gate which has an IlL of 0.4 mA and an IIH of 20 IlA, has an input LOW load factor of: 

0.4 mA or 0.25 U.L. an input HIGH load factor of 20llA or 0.5 U.L. 
1.6 mA 40llA 

EXAMPLES - OUTPUT DRIVE 
1. The output olthe 7400 will sink 16 mA in the LOW (logic "0") state and source BOO IlA in the HIGH (logic "1") state. The normalized 

output LOW drive factor is therefore: 
16mA 
1.6mA =10U.L. 

and the output HIGH drive factor is 

BOOIlA 
--- or 20 U.L. 

40llA 

2. The output of the 74LSOO will sink B.O mA in the LOW state and source 400 IlA in the HIGH state. The normalized output LOW 
drive factor is: 

B.OmA =5 U L 
1.6mA .. 

and the output HIGH drive factor is 

400ilA 
--- or 10 U.L. 
40llA 

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 

74LSOO 0.5 U.L. 0.25 U.L. 10 U.L. 5U.L. 
7400 1 U.L. 1 U.L. 20 U.L. 10 U.L. 
9000 1U.L. 1 U.L. 20 U.L. 10 U.L. 
74HOO 1.25 U.L. 1.25 U.L. 25 U.L. 12.5 U.L. 
74S00 1.25U.L 1.25 U.L. 25 U.L. 12.5 U.L. 
74ALS 0.5U.L 0.0625 U.L 10 U.L. 5 U.L. 
74 FAST 0.5U.L 0.375 U.L. 25 U.L. 12.5 U.L. 

Table 3.3 

Values for MSI devices vary significantly from one elementlo another. Consultlhe appropriate data sheet for actual characteristics. 
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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 

R VCC(MAXl-VOL 
X(MIN) = IOL - N2(LOW) • 1.6 mA 

where: 

Rx 
N1 
N2 
IOH = ICEX 
IOL 
VOL 
VOH 
VCC 

= External Pull-up Resistor 
= Number of Wired-OR Outputs 
= Number of Input Unit Loads (U.L.) being Driven 
= Output HIGH Leakage Current 
= LOW Level Fan-out Current of Driving Element 
= Output LOW Voltage Level (0.5 V) 
= Output HIGH Voltage Level (2.4 V) 
= Power Supply Voltage 

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

RX(MIN) = 
5.25 V -0.5 V 

8.0mA-1.6mA 
4.75V =7420 
6.4mA 

R 4.75 V - 2.4 V 2.35 V = 4.9 kn 
X(MAX) = 4. 100 IlA + 2 • 40 IlA = 0.48 mA 

where: 

N1 
N2 (HIGH) 
N2(LOW) 
IOH 
IOL 
VOL 
VOH 

=4 
= 4 • 0.5 U.L. = 2 U.L. 
= 4 • 0.25 U.L. = 1 U.L. 
= 100 IlA 
=8.0 mA 
=0.5V 
=2.4 V 

Any value of pull-up resistor between 742 0 and 4.9 kO 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. Connect unused input to VCC, LS and FAST'M 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 or FAST'M 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 and FAST'M TTL inputs have an average capacitance of 5.0 pF for 01 P packages. 
For an input that serves more than one internal function, each additional function adds approximately 1.5 pF. 
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LINE DRIVING - Because of its superior capacitive drive characteristics, 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 characteristics graphs of section 3 (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 ns for LS and about 2.0 ns for FAST'M 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 forthe 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 capaci
tance 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 1000 to 200 0), 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 having the 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 trans
mission line, whereupon 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 slope. 

(ALL MAXIMUM RATINGS) LS FAST 

Characteristic Symbol 54LSxxx 74LSxxx 54Fxxx 74Fxxx Unit 

Operating Voltage Range Vee 5±10% 5±5% 5±10% 5±10% Vdc 

Output Drive: IOH -0.4 -0.4 -1.0 -1.0 mA 

Standard Output IOL 4.0 8.0 20 20 mA 

Ise -20to-100 -20to-100 -60to-150 -60 to -150 mA 

IOH -12 -15 -12 -15 mA 

Buffer Output IOL 12 24 48 64 mA 

Ise -40to-225 -40to-225 -100 to -225 -100 to-225 mA 

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 althe 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 be
cause 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 olthe 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. 
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ABSOLUTE MAXIMUM RATINGS (above which the useful life may be impaired) 
Functional operation under these conditions is not implied. 

CHARACTERISTIC LS 

Storage Temperature -65°C to + 150°C 
Temperature (Ambient) Under Bias -55°C to + 125°C 
VCC Pin Potential to Ground Pin -0.5 Vto + 7.0 V 
'Input Voltage (dc) Diode Inputs -0.5 Vto 15 V 
'Input Current (dc) -30 mA to +5.0 mA 
Voltage Applied to Open Collector 

Outputs (Output HIGH) -0.5Vto+10V 
High Level Voltage Applied to 

Disabled 3-State Output 5.5V 
Current Applied to Output 

in Low State (Max) Twice Rated IOL 

FAST 

-65°C to + 150°C 
- 55°C to + 125°C 
-0.5 Vto +7.0 V 
-0.5 V to 7.0 V 
-30 mA to +5.0 mA 

-0.5 V to +5.5 V 

5.5V 

Twice Rated IOL 
. . .. 

'Either Input voltage limit or Input current 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: 

SN74LS24~243,SN74LS245 

SN74LS640/641 1642/645 
SN74LS299/322A1323 
SN74LS151/251 

- Inputs connected to outputs. 
- Inputs connected to outputs. 
- Certain Inputs. 
- Multiplexer Inputs. 
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DEFINITION OF SYMBOLS AND TERMS USED IN THIS DATA BOOK 

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. 

lee Supply Current-The current flowing into the Vee 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. 

IIH Input HIGH current - The current flowing into an input when a specified HIGH voltage is applied to that input. 

IlL Input LOW current - The current flowing out of an input when a specified LOW voltage is applied to that input. 

10H 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 10H is the current flowing out of an output which is 
in the HIGH state. 

10L Output LOW current - The current flowing into an output which is in the LOW state. 

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

10ZH Output off current HIGH - The current flowing into a disabled 3-state output with a specified HIGH output 
voltage applied. 

10ZL 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., -10 V is 
greater than -1.0 V). 

Vee 

VIK(MAX) 

VIH 

VIH(MIN) 

VIL 

VIL(MAX) 

VOH(MIN) 

VOL(MAX) 

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 the specified current is forced out 
of that input terminal. This parameter guarantees the integrity of the input diode which is intended to clamp nega
tive ringing at the input terminal. 

Input HIGH voltage - The range of input voltages recognized by the device as a logic HIGH. 

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 recognized by the device as a logic LOW. 

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 guaranteed voltage at an output terminal for the specified output current 
10H and at the minimum value of Vee. 

Output LOW voltage - The maximum guaranteed voltage at an output terminal sinking the maximum specified 
load current 10L. 

Positive-going threshold voltage - The input voltage of a variable threshold device (ie., Schmitt Trigger) that 
is interpreted as a VIH as the input transition rises from below VT -(MIN). 

Negative-going threshold voltage - The input voltage of a variable threshold device (ie., Schmitt Trigger) that 
is interpreted as a VIL as the input transition falls from above VT +(MAX). 
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AC SWITCHING PARAMETERS AND WAVEFORMS 

tpLH LOW-TO-HIGH propagation delay time: 
The time delay between specified reference pOints, typically 1.3 V for LS and 1.5 V for FAST, on the input and 
output voltage waveforms, with the output changing from the defined LOW level to the defined HIGH level. 

tPHL HIGH-TO-LOW propagation delay time: 

tr 

tf 

The time delay between specified reference pOints, typically 1.3 V for LS and 1.5 V for FAST, on the input and 
output voltage waveforms, with the output changing from the defined HIGH level to the defined LOW level. 

For Inverting Function For Non-Inverting 

Vout----. 

Vout---.J 

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. 

90% 90% 

tpHZ Output disable time: HIGH to Z 
The time delay between the specified reference points on the input and output voltage waveforms, with the 
3-state output changing from the defined HIGH level to a high impedance (OFF) state. Reference point on the 
output voltage waveform is VOH - 0.5 V for LS and VOH - 0.3 V for FAST. 

tpZH Output enable time: Z to HIGH 
The time delay between the specified reference points on the input and output voltage waveforms, with the 
3-state output changing from a high impedance (OFF) state to a HIGH level. 

Enable 

Vout-----' 

FAST AND LS TTL DATA 
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tpLZ Output disable time: LOW to Z 
The time delay between the specified reference pOints on the input and output voltage waveforms, with the 
3-state output changing from the defined LOW level to a high impedance (OFF) state. Reference point on the 
output voltage waveform is VOL + 0.5 V for LS and VOL + 0.3 V for FAST. 

tpZL Output enable time: Z to LOW 

trec 

ts 

The time delay between the specified reference pOints on the input and output voltage waveforms with the 3-state 
output changing from a high impedance (OFF) state to a HIGH level. 

Enable 

Enable 

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 -----,x, ____ ~ 
Asynch ___ -'. _ 

Conool ________________ -J 

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. A negative setup time indicates that data may be initiated 
sometime after the active transition of the timing pulse and still be recognized. 

FAST AND LS TTL DATA 
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tw or 
tpw 

fMAX 

Pulse width 
The time between the specified amplitude points (1.3 V for LS and 1.5 V for FASFM) on the leading and trailing 
edges of a pulse. 

Toggle frequency/operating frequency 
The maximum rate at which clock pulses meeting the clock requirements (ie., twH, twL, and tr, tf) may be applied 
to a sequential circuil. Above this frequency the device may cease to function. 

Guaranteed maximum clock frequency 
The lowest possible value for fMAX. 

TESTING 

DC TEST CIRCUITS 

The following test circuits and forcing functions represent Motorola's typical DC test procedures. 

VOH AND VOL TESTS 
Force 10HMAX or 10LMAX 

Measure VOH or VOL 

VIKTEST 
Force Ii 

MeasureVIK 

IIHH, IIH AND III TESTS 
Force 7, 5.5, 2.7, or 0.4 V 
Measure IIHH, IIH, or III 

10H, 10ZH, and 10Zl TESTS 
Force 5.5, 2.4, or 0.4 V 

Measure 10 

'Unless otherwise indicated, input conditions are selected to produce a worst case condition. 

FAST AND LS TTL DATA' 
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lOS TEST 
Measure 

lOS 

VIHMIN~ 
orVILMAX ~ ~ 

ICC TEST 

Measure ICC! Vee MAX 

GND { 
or 

4.5V* 

OUT 
} 

Outputs 
Open 



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'"M TTL. 
Maintaining a 50 Q environment on the ac testfixture, as well as the use of multilayer boards with intemal VCC and ground planes is 
highly recommended for FAST'"M 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'"M TTL consumer. 

FUNCTIONAL TESTING OF TTL IN A NOISY ENVIRONMENTf'DYNAMIC" THRESHOLD 

Testing noise (noise generated by the test system itself and noise generated by TTL devices under test interacting with the test 
system) adds to, or subtracts from the threshold voltage applied to the TTL device under test. For this reason Motorola does not 
recommend functional testing of TTL devices using threshold levels of 0.8 V and 2.0 V. Instead, good TTL testing techniques call for 
hard levels of less than 0.5 V VIL and greater than 2.4 V VIH to be applied for functional testing. Input threshold voltages should be 
tested separately. and only (for noise reasons above) after setting the device state with a hard level. 

VOUT 

VOL 

Trigger 
Threshold 

I I Threshold 
IYIDynamiC 

Region of output instability; 
Dynamic Noise contribution to apparent input threshold 

VOH 

The VIN versus VOUT plot shows the practical effect ottesting noise on a logic IC device. The actual device Trigger threshold is 
represented by the initial low to high output transition. The device will oscillate if the input voltage does not exceed the trigger thresh
old plus the noise generated by the interaction of the test system or given application with the device. 

The Dynamic threshold (that creates Quiescent outputs), is the input logic level required to overcome the interactive DYNAMIC 
NOISE generated by a device switching states. The amount of interactive DYNAMIC NOISE can be characterized by the difference 
between the Trigger threshold and the Dynamic threshold of the device under test. A simple number cannot be assigned to this 
parameter as it is heavily dependent on any given application or test environment. 

So although the Trigger threshold of any given device will correlate well between any test system. the correlation of "Dynamic" 
threshold cannot be made directly and will have meaning only in a relative sense. 
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LS TEST CIRCUITS 

Test Circuit for Standard Output Devices 

'includes all probe and jig capacitance 

Optional LS Load (Guaranteed-Not Tested) 

VCC 

I 
I 
I 

VOUT 

PULSE GENERATOR SETTINGS 
(UNLESS OTHERWISE SPECIFIED) 

LS FAST 
Frequency = 1 MHz 1 MHz 
Duty Cycle = 50% 50% 
1 TLH (tr) = 6 ns (15)* 2.5 ns 
1 THL (tf) = 6 ns (15)* 2.5 ns 
Amplitude = 0 to 3 V 0 to 3 V 

* 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 a 6 ns input rise time. 

FAST TEST CIRCUITS 

+7V OPEN 

L...J 
tPZL, tpLZ, O.C. ALL OTHER 

Rl 
soon 

R2 
soon 

'includes all probe and jig capacitance 
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APPLICATIONS ASSISTANCE FORM 

In the event that you have any questions or concerns about the performance of any Motorola device listed in this catalog, please 
contact your local Motorola sales office or the Motorola Help line for assistance. If further information is required, you can request 
direct factory assistance. 

Please fill out as much of the form as is possible if you are contacting Motorola for assistance or are sending devices back to 
Motorola for analysis. Your information can greatly improve the accuracy of analysis and can dramatically improve the correlation 
response and resolution time. 

Items 4 thru 8 of the following form contains important questions that can be invaluable in analyzing application or device problems. 
It can be used as a self-help diagnostic guideline orfor a baseline of information gathering to begin a dialog with Motorola represen
tatives. 

MOTOROLA Device Correlation/Component Analysis Request Form 
- Please fill out entire form and return with devices to MOTOROLA INC., R&QA DEPT., 2200 W. Broadway, Mesa, AZ 85202. 

1) Name of Person Requesting Correlation: _____________________________ _ 

Phone No: Job Title: ________ _ Company: 

2) Alternate Contact: Phone/Position: 

3) Device Type (user part number): ___________ _ 

4) Industry Generic Device Type: __________ _ 

5) # of devices tested/sampled: 

# of devices in question': 

# returned for correlation: 

, In the event of 100% failure, does Customer have other date codes of Motorola devices that pass inspection? 
Yes No Please specify passing date code(s) if applicable 

If none, does customer have viable alternate vendor(s) for device type? 
Yes No Alternate vendor's name 

6) Date code(s) and Serial Number(s) of devices returned for correlation - If pOSSible, please provide one or two "good" units 
(Motorola's and/or other vendor) for comparison: 

7) Describe USER process that device(s) are questionable in: 

Incoming component inspection {test system = ?}: 

Design prototyping: 

Board test/burn-in: 

Other (please describe): 

8) Please describe the device correlation operating parameters as completely as possible for device(s) in question: 

> Describe all pin conditions (e.g. floating, high, low, under test, stimulated but not under test, whatever ... ), including any input or 
output loading conditions (resistors, caps, clamps, driving devices or devices being driven ... ). Potentially critical information 
includes: 

Input waveform timing relationships 
Input edge rates 
Input Overshoot or Undershoot - Magnitude and Duration 
Output Overshoot or Undershoot - Magnitude and Duration 

> Photographs, plots or sketches of relevent inputs and outputs with voltages and time divisions clearly identified for all wave
forms are greatly desirable. 

> VCC and Ground waveforms should be carefully described as these characteristics vary greatly between applications and test 
systems. Dynamic characteristics of Ground and VCC during device switching can dramatically effect input and internal operat
ing level~. Ground & VCC measurements should be made as physically close to the device in question as possible. 

> Are there specific circumstances that seem to make the questionable unit(s) worse? Better? 
Temperature ______________________________________ _ 

VCC 
Input riselfall time __________________________________ _ 

Output loading (current/capacitance) 

Others 

> ATE functional data should include pattern with decoding key and critical parameters such as VCC, input voltages, Func step 
rate, voltage expected, time to measure. 
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II 

® MOTOROLA 

QUAD 2-INPUT NAND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOl 

Parameter 

Supply Voltage 54, 74 

Operating Ambient Temperature Range 54 

Output Current High 

Output Current low 

74 

54,74 

54,74 

FAST AND LS TTL DATA 
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Min 

4.5 

-55 

0 

MC54n4FOO 

QUAD 2-INPUT NAND GATE 

FASyrM SCHOTTKY TTL 

,~ 
1 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ Ceramic 
MC74FXXN Plastic 
MC74FXXD SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 DC 

25 70 

-1.0 rnA 

20 rnA 



MC54n4FOO 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranleed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage 154,74 2.5 V 10H = -1.0 rnA VCC = 4.50 V 

I 74 2.7 V IOH=-1.0mA VCC = 4.75 V 

VOL Output LOW Voltage 0.5 V IOL=20 rnA VCC=MIN 

IIH Input HIGH Current 20 I'A VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 rnA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -£0 -150 mA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 2.8 rnA VCC = MAX, VIN = GND 

Total, Output LOW 10.2 rnA VCC = MAX, VIN = Open 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Propagation Delay 

54174F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC = +S.O V VCC=S.OV±10% 

CL = SO pF CL=SOpF 

Min Max Min Max 

2.4 5.0 2.0 7.0 

1.5 4.3 1.5 6.5 

FAST AND LS TTL DATA 
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74F 

TA = O°C to 70°C 

VCC=S.OV±10% 

CL=50pF 

Min Max Unit 

2.4 6.0 ns 

1.5 5.3 ns 



® MO"l"'OROLA 

QUAD 2-INPUT NOR GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 
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Min 

4.5 

-55 

0 

MC54n4F02 

QUAD 2-INPUT NOR GATE 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°c 

mA 

mA 



MC54n4F02 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN =-18 mA 

VOH Output HIGH Voltage I 54, 74 2.5 V IOH =-1.0 mA VCC=4.50V 

I 74 2.7 V IoH = -1.0 mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 5.6 mA VCC = MAX, VIN = GND 

Total, Output LOW 13 mA VCC = MAX, VIN = Note 3 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
3. Measured with one input high, one input low for each gate. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Propagation Delay 

54174F 54F 

TA =+25°C TA = -55°C to +125°C 

VCC=+5·0V VCC=5.0V±10% 

CL=50pF CL=50pF 

Min Max Min Max 

2.5 5.5 2.5 7.5 

1.5 4.3 1.5 6.5 
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74F 

TA = O°C to 70°C 

VCC=5.0V±10% 

CL=50pF 

Min Max 

2.5 6.5 

1.5 5.3 

Unit 

ns 

ns 



® MOTOROLA 

HEX INVERTER 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

GND 

54, 74 

54 

74 

54, 74 

54, 74 

FAST AND LS TTL DATA 
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Min 

4.5 

-55 

0 

MC54n4F04 

HEX INVERTER 

FASTTM SCHOTTKY TTL 

'MIA JSUFFIX 
CERAMIC 

CASE 632-0B 

-
N SUFFIX 
PLASTIC 

CASE 646-06 

1~ 
DSUFFIX 

SOIC 
CASE 751A-02 

1 

ORDERING INFORMATION 

MC54FXXJ Ceramic 
MC74FXXN Plastic 
MC74FXXD SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °c 
25 70 

-1.0 rnA 

20 rnA 



MC54n4F04 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage I 54,74 2.5 V 10H = -1.0 mA VCC = 4.50 V 

I 74 2.7 V 10H =-1.0 mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V 10L = 20 mA VCC=MIN 

IIH Input HIGH Current 20 j.lA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 4.2 mA VCC = MAX, VIN = GND 

Total, Output LOW 15.3 mA VCC = MAX, VIN = Open 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Propagation Delay 

54/74F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC = +5.0 V VCC = 5.0 V± 10% 

CL =50 pF CL=50pF 

Min Max Min Max 

2.4 5.0 2.0 7.0 

1.5 4.3 1.5 6.5 

FAST AND LS TTL DATA 
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74F 

TA = O°C to 70°C 

VCC= 5.0V± 10% 

CL=50pF 

Min MAX 

2.4 6.0 

1.5 5.3 

Unit 

ns 

ns 



® MOTOROI.A 

QUAD 2-INPUT AND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

Parameter 

Supply Voltage 54,74 

Operating Ambient Temperature Range 54 

Output Current - High 

Output Current - Low 

74 

54,74 

54,74 

FAST AND LS TIL DATA 

4-8 

Min 

4.5 

-55 

0 

MC54n4F08 

QUAD 2-INPUT AND GATE 

FAST'M SCHOTTKY TTL 

1~ 
1 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°c 

mA 

mA 



MC54n4F08 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN. liN = -18 mA 

VOH Output HIGH Voltage 154•74 2.5 V 10H = -1.0 mA VCC=4.50V 

1 74 2.7 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 ~A VCC = MAX. VIN = 2.7 V 

0.1 mA VCC = MAX. VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX. VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX. VOUT = 0 V 

Power Supply Current 

ICC Total. Output HIGH 8.3 mA VCC = MAX. VIN = Open 

Total. Output LOW 12.9 mA VCC = MAX. VIN = GND 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Propagation Delay 

54f74F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC = +5.0 V VCC=5.0V±10% 

CL= 50 pF CL=.50pF 

Min Max Min Max 

3.0 5.6 2.5 7.5 

2.5 5.3 2.0 7.5 
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74F 

TA = O°C to 70°C 

VCC=5.0V±10% 

CL=50pF 

Min Max Unit 

3.0 6.6 ns 

2.5 6.3 ns 



® MOTOROLA 

TRIPLE 3-INPUT NAND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54, 74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 
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Min 

4.5 

-55 

0 

MC54n4F10 

TRIPLE 3-INPUT NAND GATE 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°c 

rnA 

rnA 



MC54n4F10 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage I 54,74 2.5 V 10H = -1.0 mA VCC = 4.50 V 

I 74 2.7 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 mA Vce = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 2.1 mA Vce = MAX, VIN = GND 

Total, Output LOW 7.7 mA VCC = MAX, VIN = Open 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Propagation Delay 

54/74F 54F 

TA=+25°C TA = -55°C to +125°C 

VCC=+5.0V VCC=5.DV±10% 

CL=5DpF CL=5DpF 

Min Max Min Max 

2.4 5.0 2.0 7.0 

1.5 4.3 1.5 6.5 

FAST AND LS TTL DATA 
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74F 

TA = DOC to 70°C 

VCC=5.DV±ID% 

CL=5DpF 

Min Max Unit 

2.4 6.0 ns 

1.5 5.3 ns 



II 

® MOTOROLA 

TRIPLE 3-INPUT AND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 
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Min 

4.5 

-55 

0 

MC54n4F11 

TRIPLE 3-INPUT AND GATE 

FASTTM SCHOTTKY TTL 

". 1 

JSUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°c 

mA 

mA 



MC54n4F11 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 rnA 

VOH Output HIGH Voltage 154,74 2.5 V IOH=-1.0mA VCC=4.50V 

I 74 2.7 V 10H =-1.0 rnA VCC=4.75V 

VOL Output LOW Voltage 0.5 V 10L= 20 rnA VCC=MIN 

IIH Input HIGH Current 20 itA VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -D.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 6.2 rnA VCC = MAX, VIN =Open 

Total, Output LOW 9.7 rnA VCC = MAX, VIN = GND 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Propagation Delay 

54174F 54F 

TA=+25°C TA = -55°e to +125°C 

Vee = +5.0 V Vee = 5.0 V ± 10% 

eL=50pF eL=50pF 

Min Max Min Max 

3.0 5.6 2.5 7.5 

2.5 5.5 2.0 7.5 

FAST AND LS TTL DATA 

4-13 

74F 

TA = ooe to 70°C 

Vee=5.0V±10% 

CL=50pF 

Min Max 

3.0 6.6 

2.5 6.5 

Unit 

ns 

ns 



® MOTOROLA 

SCHMITT TRIGGERS DUAL4-INPUT 
NAND/HEX INVERTERS 

The MC5417 4F13 and MC5417 4F14 contain logic gates/inverters which ac
cept standard TTL input signals and provide standard TTL output levels. They 
are capable of transforming slowly changing input signals into sharply de
fined, jitter-free output signals. Additionally, they have greater noise margin 
than conventional inverters. 

Each circuit contains a Schmitt trigger followed by a Darlington level shifter 
and a phase splitter driving a TTL totem pole output. The Schmitt trigger uses 
positive feedback to effectively speed up slow input transitions and provide 
different input threshold voltages for positive and negative-going transitions. 
This hysteresis between the positive-going and negative-going input thresh
olds (typically 800 mV) is determined internally by resistor ratios and is essen
tially insensitive to temperature and supply voltage variations. 

LOGIC AND CONNECTION DIAGRAMS 

MC54174F13 
D C N/C B A o 

A B 

MC54174F14 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54, 74 

FAST AND LS TIL DATA 

4-14 

Min 

4.5 

-55 

0 

MC54n4F13 
MC54n4F14 

SCHMITT TRIGGERS 
DUAL 4-INPUT 

NANDIHEX INVERTERS 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°C 

rnA 

rnA 



MC54n4F13. MC54n4F14 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VT+ Positive-Going Threshold Voltage 1.5 2.0 V VCC=5.0V 

VT- Negative-Going Threshold Voltage 0.7 1.1 V VCC=5.0V 

VT+-VT- Hysteresis 0.4 0.8 V VCC =5.0V 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN =-18 mA 

VOH Output HIGH Voltage 54,74 2.5 V IOH=-1.0mA VCC = 4.5 

74 2.7 V IOH=-1.0mA VCC = 4.75 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IT+ Input Current at Positive-Going Threshold -0.14 mA VCC = 5.0 V, VIN = VT+ 

IT- Input Current at Negative-Going Threshold -<l.18 mA VCC = 5.0 V, VIN = VT-

IIH Input HIGH Current 20 itA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -<l.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICCH Power Supply Current F13 4.5 8.5 

Total, Output HIGH F14 13 22 
mA VCC=MAX 

ICCL Power Supply Current F13 7.0 10 

Total, Output LOW F14 23 32 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (CL = 50 pF) 

Symbol Parameter 

tpLH Propagation Delay F13 

tpHL 

tpLH Propagation Delay F14 

tpHL 

54174F 54F 

TA=+25°C TA = -55°C to +125°C 

Vee = +5.0 V Vec = 5.0 V ± 10% 

Min Max Min Max 

3.5 7.0 3.5 9.0 

3.0 8.0 3.0 9.5 

3.5 7.0 3.5 9.0 

3.0 6.5 3.0 8.0 

FAST AND LS TTL DATA 

4-15 

74F 

TA = O°C to 70°C 

Vce= 5.0V± 10% 

Min Max Unit 

3.5 8.0 ns 

3.0 8.5 

3.5 8.0 ns 

3.0 7.0 

II 



MC54n4F13. MC54n4F14 

FUNCTION TABLE MC54174F13 

Inputs 

A B 
L X 
X L 
X X 
X X 
H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

C 0 
X X 
X X 
L X 
X L 
H H 

Output 

0 
H 
H 
H 
H 
L 

FAST AND LS TTL DATA 

4-16 

FUNCTION TABLE MC54174F14 

Input Output 

A 0 

L H 
H L 



® MOTOROLA 

DUAL 4-INPUT NAND GATE 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 

4-17 

Min 

4.5 

-55 

0 

MC54n4F20 

DUAL 4-INPUT NAND GATE 

FAS'T'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°C 

mA 

mA 



II 

MC54n4F20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage 154,74 2.5 V IOH=-1.0mA VCC=4.50V 

1 74 2.7 V IOH=-1.0mA VCC= 4.75 V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -{J.S mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 1.4 rnA VCC = MAX, VIN = GND 

Total, Output LOW 5.1 mA VCC = MAX, VIN = Open 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tPLH Propagation Delay 

tpHL Propagation Delay 

54174F 54F 

TA=+25°C TA=-55°Cto+125°C 

VCC = +5.0 V VCC=5.0V±10% 

CL=50pF CL=50pF 

Min Max Min Max 

2.4 5.0 2.0 7.0 

1.5 4.3 1.5 6.5 

FAST AND LS TTL DATA 

4-18 

74F 

TA = DOC to 70°C 

VCC = 5.0 V ± 10% 

CL=50pF 

Min Max Unit 

2.4 6.0 ns 

1.5 5.3 ns 



® MOTOROI.A 

DUAL 4-INPUT AND GATE 

CONNECTION DIAGRAM 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

GNO 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 

4-19 

Min 

4.5 

-55 

0 

MC54n4F21 

DUAL 4-INPUT AND GATE 

FAST'M SCHOTTKY TTL 

JI""'~ 
JSUFFIX 
CERAMIC 

CASE 632-08 

'. NSUFFIX 
PLASTIC 

CASE 646-06 

14# o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ Ceramic 
MC74FXXN Plastic 
MC74FXXD SOIC 

lYP Max Unit 

5.0 5.5 V 

25 125 DC 

25 70 

-1.0 mA 

20 mA 



MC54174F21 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min T}tp Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 rnA 

VOH Output HIGH Voltage 154,74 2.5 V 10H =-1.0 rnA VCC = 4.50 V 

1 74 2.7 V 10H =-1.0 rnA VCC = 4.75 V 

VOL Output LOW Voltage 0.5 V 10L= 20 rnA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -<l.6 rnA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 4.1 rnA VCC = MAX, VIN = Open 

Total, Output LOW 6.4 rnA VCC = MAX, VIN = GND 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Propagation Delay 

54174F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC=+5.0V VCC = 5.0 V ± 10% 

CL=50pF CL=50pF 

Min Max Min Max 

2.0 5.6 2.0 7.5 

2.5 5.3 2.0 7.5 

FAST AND LS TIL DATA 

4-20 

74F 

TA = O°C to 70°C 

VCC = 5.0 V ± 10% 

CL=50pF 

Min Max 

2.0 6.6 

2.5 6.3 

Unit 

ns 

ns 



® MOTOROLA 

QUAD 2-INPUT OR GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOl Output Current - low 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 

4-21 

Min 

4.5 

-55 

0 

MC54n4F32 

QUAD 2-INPUT OR GATE 

FAST'M SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°c 

rnA 

rnA 



II 

MC54n4F32 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 rnA 

VOH Output HIGH Voltage 154,74 2.5 V IOH=-1.0mA VCC=4.50V 

1 74 2.7 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V 10L= 20 rnA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 rnA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) --eO -150 rnA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 9.2 rnA VCC = MAX, VIN = 4.5 V 

Total, Output LOW 15.5 rnA VCC = MAX, VIN = GND 

NOTES: 
1. For condmons shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tPHL Propagation Delay 

54174F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC =+5.0 V VCC=5.0V±10% 

CL=50pF CL=50pF 

Min Max Min Max 

3.0 5.6 3.0 7.5 

3.0 5.3 2.5 7.5 

FAST AND LS TTL DATA 

4-22 

74F 

:r A = O°C to 70°C 

VCC = 5.0 V ± 10% 

CL =50 pF 

Min Max 

3.0 6.6 

3.0 6.3 

Unit 

ns 

ns 



® MOTOROL.A 

QUAD 2-INPUT NAND BUFFER 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

74 

74 

74 

74 

FAST AND LS TTL DATA 

4-23 

Min 

4.5 

0 

MC74F37 

QUAD 2-INPUT 
NAND BUFFER 

FAST'M SCHOTTKY TTL 

'. 
J SUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC74FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

70 

-15 

64 

Unit 

V 

°C 

mA 

mA 



MC74F37 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC= MIN, liN =-18 mA 

74 2.0 V IOH=-15rnA 

74 2.4 V 10H=-I.OrnA 
VCC = 4.50 V 

VOH Output HIGH Voltage 

74 2.7 V IOH=-I.OrnA VCC = 4.75 V 

VOL Output LOW Voltage 0.55 V IOL= 64 rnA VCC=MIN 

IIH Input HIGH Current 20 IIA VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -1.2 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -100 -225 mA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 6 rnA VCC = MAX, VIN = GND 

Total, Output LOW 33 mA VCC = MAX, VIN = Open 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol 

tpLH 

tpHL 

FUNCTION TABLE 

Inputs 

A 

L 
L 
H 
1'1 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Parameter 

Propagation Delay 

Propagation Delay 

Output 

B y 

L H 
H H 
L H 
H L 

74F 

TA=+25°e 

Vee = +5.0 V 

CL=50pF 

Min Max 

1.5 5.5 

1.0 4.5 

FAST AND LS TTL DATA 

4-24 

74F 

TA = O°C to 70°C 

Vce= 5.0V± 10% 

CL=50pF 

Min Max Unit 

1.5 6.5 ns 

1.0 5.0 ns 



® MOTOROLA 

QUAD 2-INPUT NAND BUFFER, 
OPEN COLLECTOR 

Vee A B Y A B Y 

A B Y A B Y GND 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOL Output Current - Low 

74 

74 

74 

FAST AND LS TTL DATA 

4-25 

MC74F38 

QUAD 2-INPUT NAND BUFFER, 
OPEN COLLECTOR 

FAST'M SCHOTTKY TTL 

,. J SUFFIX 
CERAMIC 

CASE 632-08 

". N SUFFIX 
PLASTIC 

CASE 646-06 

1 

14# o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC74FXXJ Ceramic 
MC74FXXN Plastic 
MC74FXXD SOIC 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 25 70 °c 
64 mA 



II 

MC74F38 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min TYP Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOL Output LOW Voltage 0.55 V IOL= 64 mA I VCC=MIN 

20 jlA VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -1.2 mA VCC = MAX, VIN = 0.5 V 

IOH Output HIGH Current 250 jlA 
VCC = MIN, VIL = MAX 
VIH = MIN, VOH = MAX 

Power Supply Current 

ICC Total, Output HIGH 7.0 mA VCC = MAX, VIN = GND 

Total, Output LOW 30 mA VCC = MAX, VIN = Open 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the epplicable device type. 

AC CHARACTERISTICS 

Symbol 

tpLH Propagation Delay 

tpHL Propagation Delay 

FUNCTION TABLE 

Inputs 

A 

L 
L 
H 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

B 

L 
H 
L 
H 

Parameter 

Output 

V 

H 
H 
H 
L 

74F 

TA =+25°C 

VCC=+5.0V 

CL=50pF 

Min 

7.5 

1.0 

FAST AND LS TTL DATA 

4-26 

Max 

12.5 

5.0 

74F 

TA = O°C to 70°C 

VCC=5.0V±10% 

CL=50pF 

Min Max 

7.5 13 

1.0 5.5 

Unit 

ns 

ns 



® MOTOROLA 

DUAL 4-INPUT NAND BUFFER 

N/C COY 

Y 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

Parameter 

Supply Voltage 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - Low 

74 

74 

74 

74 

FAST AND LS TTL DATA 

4-27 

Min 

4.5 

0 

MC74F40 

DUAL 4-INPUT NAND BUFFER 

FAST'M SCHOTTKY TTL 

•• JSUFFIX 
CERAMIC 

CASE 632-08 

•• N SUFFIX 
PLASTIC 

CASE 646-06 

14# o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC74FXXJ Ceramic 
MC74FXXN Plastic 
MC74FXXD SOIC 

Typ Max Unit 

5.0 5.5 V 

25 70 °C 

-15 mA 

64 mA 



II 

MC74F40 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HiGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 rnA 

VOH 74 2.0 V IOH=-15 rnA 

Output HIGH Voltage 74 2.4 V 10H =-1.0 rnA 
VCC=4.50V 

74 2.7 V IOH=-1.0rnA VCC=4.75V 

VOL Output LOW Voltage 0.55 V 10L=64rnA VCC =MIN 

IIH Input HiGH Current 20 I!A VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -1.2 rnA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -100 -225 rnA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 4 rnA VCC = MAX, VIN = GND 

Total, Output LOW 17 rnA VCC = MAX, VIN = Open 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specHied under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

74F 74F 

TA = +25°C TA = O°C to 70°C 

VCC = +5.0 V VCC=5.0V±10% 

CL=50pF CL=50pF 

Symbol Parameter Min Max Min Max Unit 

tpLH Propagation Delay 

tpHL Propagation Delay 

FUNCTION TABLE 

Inputs 

A B 

L X 
X L 
X X 
X X 
H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

C 

X 
X 
L 
X 
H 

Output 

0 y 

X H 
X H 
X H 
L H 
H L 

1.5 

1.0 

FAST AND LS TIL DATA 

4-28 

6.0 1.5 7.0 ns 

5.0 1.0 5.5 ns 



® MOTOROLA 

DUAL 2-WIDE 2-INPUT, 2-WIDE 
3-INPUT AND-OR-INVERT GATE 

CONNECTION DIAGRAM 
Vee Ie lB IF IE 10 1'1 

lA 2A 2B 2D 2'1 

FUNCTION TABLE 

For 3-lnput Gates For 2-lnput Gates 

Inputs Inputs Output Inputs Output 

A B C 0 E F lY A B C 0 2Y 

H H H X X X L H H X X L 

X X X H H H L X X H H L 

All other combinations H All other combinations H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

LOGIC SYMBOL 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54, 74 

FAST AND LS TTL DATA 

4-29 

MC54n4F51 

DUAL 2-WIDE 2-INPUT, 2-WIDE 
3-INPUT AND-OR-INVERT GATE 

Min 

4.5 

-55 

0 

FAST'M SCHOTTKY TTL 

". 1 

JSUFFIX 
CERAMIC 

CASE 632-0B 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°C 

mA 

mA 



II 
! 

MC54n4F51 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input lOW Voltage 0.8 V Guaranteed Input lOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 rnA 

VOH Output HIGH Voltage I 54,74 2.5 V 10H =-1.0 mA VCC=4.50V 

I 74 2.7 V 10H =-1.0 mA VCC=4.75V 

VOL Output lOW Voltage 0.5 V IOl=20rnA VCC=MIN 

IIH Input HIGH Current 20 I'A VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

III Input lOW Current -0.6 rnA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) --£0 -150 rnA VCC = MAX, VOUT = 0 V 

ICC Total Supply Current l ICCH 1.8 3.0 VIN =GND 

I ICCl 
rnA VCC=MAX 

5.5 7.5 VIN =4.5V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tplH Propagation Delay 

tPHl A, B, C, 0, E, F, to nY 

54174F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC = +5.0 V VCC = 5.0 V ± 10% 

CL=50pF CL=50pF 

Min Typ Max Min Max 

2.0 5.5 1.5 7.5 

1.0 4.0 1.0 5.5 

FAST AND LS TTL DATA 
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74F 

TA = DOC to + 70°C 

VCC=5.0V±10% 

CL=50pF 

Min Max 

1.5 6.5 

1.0 4.5 

Unit 

ns 



® MOTOROLA 

4-2-3-2-IN PUT 
AND-OR-INVERT GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54, 74 

54, 74 

FAST AND LS TIL DATA 
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Min 

4.5 

-55 

0 

MC54n4F64 

4-2-3-2-INPUT 
ANO-OR-INVERT GATE 

FAS'fTM SCHOTTKY TTL 

14~ 

J SUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°c 

rnA 

rnA 



II 

MC54n4F64 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage I 54, 74 2.5 V IOH=-1.0mA VCC = 4.50 V 

I 74 2.7 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 j.lA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX,VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 2.8 mA VCC = MAX, VIN = GND 

Total, Output LOW 4.7 mA VCC = MAX, VIN = Note 3 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating cond~ions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
3. ICCL is measured with all inputs of one gate open and remaining inputs grounded. 

AC CHARACTERISTICS 

54174F 54F 74F 

TA=+25°C TA = -55°C to +125°C TA = O°C to 70°C 

VCC = +5.0 V VCC = 5.0 V ± 10% VCC=5.0V± 10% 

CL=50pF CL=50pF CL=50pF 

Symbol Parameter Min Max Min Max Min Max Unit 

tpLH Propagation Delay 

tpHL Propagation Delay 

2.5 6.5 2.5 

1.5 4.5 1.5 

FAST AND LS TTL DATA 
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8.5 2.5 7.5 ns 

6.5 1.5 5.5 ns 



® MOTOROLA 

DUAL D-TYPE POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

The MC54f74F74 is a dual D-type flip-flop with Direct Clear and Set inputs 
and complementary (0, 0) outputs. Information at the input is transferred to 
the outputs on the positive edge of the clock pulse. Clock triggering occurs at 
a voltage level of the clock pulse and is not directly related to the transition time 
of the positive-going pulse. After the Clock Pulse input threshold voltage has 
been passed, the Data input is locked out and information present will not be 
transferred to the outputs until the next rising edge of the Clock Pulse input. 

• ESD > 4000 Volts 

CONNECTION DIAGRAM 

VCC C02 02 CP2 S02 02 02 

FUNCTION TABLE (Each Half) 

Input 

@In 

D 

L 

H 

Asynchronous Inputs: 

LOW Input to So sets a to HIGH level 

LOW Input to CD sets a to LOW level 

Clear and Set are independent of clock 

Outputs 

@In+1 

Q Q 

L H 

H L 

Simultaneous LOW on CD and So makes both a and Q HIGH 

H = HIGH Voltage Level 
l = LOW Voltage level 
tn = Bit time before clock pulse 
tn + 1 = Bit time after clock pulse 

FAST AND LS TTL DATA 
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2 

MC54n4F74 

DUAL D-TYPE POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

FAS"pM SCHOTTKY TTL 

". 1 

JsUFFIX 
CERAMIC 

CASE 632-08 

NsUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ 
MC74FXXN 
MC74FXXD 

Ceramic 
Plaslic 
SOIC 

LOGIC SYMBOL 

4 10 

5 12 
S02 

02 02 

11 CP2 

6 02 
CO2 

13 

VCC= PIN 14 
GNO= PIN 7 

9 



II 

Q 

o 

CP 
So 

MC54n4F74 

LOGIC DIAGRAM 

Q 

CD -------------------+------------------------~ 
NOTE: 
This diagram is provided only for the understanding of logic operations and. should not be used to estimate propagation delays. 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54, 74 4.50 5.0 5.50 V 

TA Operating Ambient Temperature Range 54 -55 25 125 "C 

74 0 25 70 

10H Output Current - High 54, 74 -1.0 rnA 

10L Output Current - Low 54, 74 20 rnA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN =-18mA VCC=MIN 

154,74 2.5 3.4 V IOH=-1.0mA VCC =4.50V 

VOH Output HIGH Voltage 1 74 2.7 3.4 V 10H =-1.0 rnA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VIN =2.7V VCC = MAX 

100 IlA VIN =7.0V 

Input LOW Current 
IlL (CP and D Inputs) -0.6 rnA VIN=0.5V VCC = MAX 

(CD and SD Inputs) -1.8 rnA 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=OV VCC= MAX 

ICC Power Supply Current 10.5 16 rnA VCp=OV VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more then one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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AC CHARACTERISTICS 

Symbol Parameter 

tmax Maximum Clock Frequency 

tpLH Propagation Oelay 

tpHL CPn to an or an 

tpLH Propagation Oelay 

tpHL COn or SOn to an or an 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup TIme, HIGH or LOW 

ts(L) On to CPn 

th(H) Hold TIme, HIGH or LOW 

th(L) On to CPn 

tw(H) CPn Pulse Width, HIGH 

tw(L) or LOW 

tw(L) COn or SOn Pulse Width, LOW 

trec 
Recovery Time 
COn or SOn to CP 

MC54n4F74 

54174F 54F 74F 

TA = +25°C TA = -55°C to +125°C TA = O°C to 70°C 

VCC =+5.0 V VCC = 5.0 V ± 10% VCC=5.0V±10% 

CL=50pF CL=50pF CL =50 pF 

Min Max Min Max Min Max Unit 

100 100 100 MHz 

3.8 6.8 3.8 8.5 3.8 7.8 
ns 

4.4 8.0 4.4 10.5 4.4 9.2 

2.5 6.1 2.5 8.0 2.5 7.1 
ns 

3.5 9.0 3.5 11.5 3.5 10.5 

54n4F 54F 74F 

TA = +25°C TA = -55°C to +125°C TA=0°Cto+70°C 

VCC = +5.0 V VCC=5.0V±10% 

Min Typ Max Min 

2.0 3.0 

3.0 4.0 

1.0 2.0 

1.0 2.0 

4.0 4.0 

5.0 6.0 

4.0 4.0 

2.0 3.0 

FAST AND LS TTL DATA 
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Max 

VCC = 5.0V ± 10% 

Min Max Unit 

2.0 

3.0 
ns 

1.0 

1.0 

4.0 
ns 

5.0 

4.0 ns 

2.0 ns 

y 
/ 

I. 

t 



® MOTOROLA 

4-BIT MAGNITUDE COMPARATOR 

The MC54174F85 is a 4-Bit Magnitude Comparator which compares two 
4-Bitwords (AO-A3, BO-B3), A3, B3 being the most significant inputs. Operation 
is not restricted to binary codes; the device will work with any monotonic code. 
Three Outputs are provided: "A greater than B" (OA > B), "A less than B" (OA 
<B), "AequaltoB"(OA=B)· Three Expander Inputs, IA>B, IA <B, IA=B,allow 
cascading without external gates. For proper compare operation, the Expan
der Inputs to the least significant position must be connected as follows: IA < 
B=IA>B=L, IA=B=H. Forserial (ripple) expansiontheOA>B, OA < BOutputs 
are connected respectively to the IA > Band IA = B inputs of the next most sig
nificant comparator, as shown in Figure 1. Refer to applications section of 
data sheet for high speed method of comparing large words. 

• High Impedance NPN Base Inputs for Reduced Loading (20 itA in 
HIGH and LOW States) 

• Magnitude Comparison of any Binary Words 
• Serial or Parallel Expansion Without Extra Gating 
• ESD > 4000 Volts 

CONNECTION DIAGRAM 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 54,74 

TA Operating Ambient Temperature Range 54 

74 

IOH Output Current - High 54,74 

'OL Output Current - Low 54, 74 

FAST AND LS TTL DATA 
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MC54n4F85 

4-BIT MAGNITUDE COMPARATOR 

Min 

4.5 

-55 

0 

FAST'M SCHOTIKY TIL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC74FXXJ 
MC74FXXN 
MC74FXXD 

lYP 
5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-1.0 

20 

Unit 

V 

°c 

mA 

mA 



FUNCTION TABLE 

Comparing Inputs 

Aa.Ba A2. B2 

Aa> Ba X 

Aa<Ba X 

Aa=Ba A2>B2 

Aa=Ba A2 < B2 

Aa=Ba A2=B2 

Aa=Ba A2= B2 

Aa=Ba A2=B2 

Aa=Ba A2= B2 

Aa=Ba A2=B2 

Aa=Ba A2=B2 

Aa= Ba A2=B2 

Aa=Ba A2=B2 

Aa= Ba A2= B2 

Aa=Ba A2=B2 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

A1. B1 

X 

X 

X 

X 

A1 >B1 

A1 <Bl 

Al =Bl 

Al =Bl 

Al =Bl 

Al =Bl 

Al =Bl 

Al =Bl 

Al =Bl 

Al =Bl 

MC54n4F85 

Expansion Inputs 

AO.BO IA>B IA<B 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

Ao>BO X X 

AO<BO X X 

Ao=BO H L 

AO=BO L H 

AO=BO L L 

AO=BO X X 

AO=BO H H 

AO= BO L L 

Outputs 

IA=B A>B A<B A=B 

X H L L 

X L H L 

X H L L 

X L H L 

X H L L 

X L H L 

X H L L 

X L H L 

L H L L 

L L H L 

H L L H 

H L L H 

L L L L 

L H H L 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage I 54,74 2.5 V 10H =-1.0 mA I VCC = 4.50 V 

I 74 2.7 I VCC=4.75V 

VOL Output LOW Voltage 0.5 V 10L = 20 rnA, VCC = MIN 

IIH Input HIGH Current 20 j.IA VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = 0 V, VIN = 7.0 V 

IlL Input LOW Current -20 j.IA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) --60 -150 rnA VCC = MAX, VOUT = 0 V 

Total Supply Current 

ICC HIGH VIN = HIGH 50 rnA VCC= MAX 

LOW An = Bn = IA-B = GND: IA>B = IA<B = 4.5 V 54 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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MC54n4F85 

IMSB) B23 B3 
A23 As 
B22 B2 The parallel expansion scheme shown in Figure 1 demon-
~ ~ strates the most efficient general use of these comparators. 
B21 B1 A<B In the parallel expansion scheme, the expansion inputs can 
A21 A1 A~B NC be used as a fifth input bit position except on the least signifi-
B20 So A,B 

cant device which must be connected as in the Serial 
~ Ao Scheme. The expansion inputs are used by labelling IA>B 
B19 IA<8 as an "A" input,IA<B as a "B" input and setting IA=B low. The 

IA ~B 
'F85 can be used as a 5-bit comparator only when the out-

A19 JA>B 
puts are used to drive the (AO-A3) and (BO-B3) inputs of 
another 'F85 device. The parallel technique can be ex-

B18 Sa 
panded to any number of bits as shown in Table 1. 

A18 As 
B17 B2 

A17 A2 

B18 B1 A<B 

A16 A1 A~B NC 

B15 So A,B 

A15 Ao 
B14 IA<B 

IA~B 

A14 IA>B 

B13 B3 B3 
A13 As As 

II 
B12 B2 B2 

A12 ~ ~ 
B11 B1 A,B B1 A<B 

OUTPUTS 

AU A1 A~B NC A1 A~B 

B10 BO A,B BO A,B 

A10 Ao Ao 
B9 IA <B A,B 

IA~B A~B 

Ag IA>B A,B 

B8 B3 

As A3 

B7 B2 

A7 A2 

Be B1 A<B 

As A1 A~B NC 

B5 So A,B Table 1 
As Ao 
B4 IA <8 Word Number of Typical Speeds 

IA~B Length Packages 74F 
~ IA>B 

1-4 Bits 12 ns 

B3 B3 
5-25 Bits 2-6 22 ns 

A3 A3 25-120 Bits 8-31 34 ns 
B2 B2 

A2 ~ 
B1 B1 A<B 
A1 A1 A~B 

ILSB) BO So A,B 

Ao Ao 
IA<B 
IA~B 

IA>B 

Figure 1. Comparison of TWo 24-8it Words 

FAST AND LS TTL DATA 
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MC54n4F85 

AC ELECTRICAL CHARACTERISTICS 

54f74F 54F 74F 

TA=+25"e TA = -55°C to +125°e TA = ooe to + 70"e 
Vee = +5.0 V Vee=5.0V±10% Vee=5.0V±10% 
eL = 50 pF eL = 50 pF eL = 50 pF 

Symbol Parameter Min Max Min Max Min Max Unit 

tpLH A or B Input to 6.0 11 5.5 14 5.5 13 
ns 

tpHL A < B, A > B Output 6.0 14 5.5 16.5 5.5 15.5 

tpLH A or B Input to 5.5 11.5 5.0 15 5.0 14 
ns 

tpHL A = B Output 7.0 14 6.5 15.5 6.5 14.5 

tpLH IA<B and IA=B Input 3.0 7.5 2.5 10 2.5 9.0 
ns 

tpHL to A>B Output 3.0 9.0 2.5 11 2.5 10 

tpLH IA=B Input to 2.5 7.0 2.0 10 2.0 9.0 
ns 

tpHL A = B Output 3.5 10 2.5 13 2.5 12 

tpLH IA>B and IA=B Input 3.0 8.0 3.0 10.5 3.0 9.5 
ns 

tpHL to A<B Output 3.0 9.0 2.0 10.5 2.0 9.5 

The expansion inputs IA>B, IA=B, and IA<B are the leastsig
nificant bit positions. When used for series expansion, the 
A>B, A=B, and A<B outputs of the least significant word are 
connected tothe corresponding IA>B. IA=B, and IA<B inputs of 
the next higher stage. Stages can be added in this manner 
to any length. but a propagation delay penalty of about 15 ns 

is added with each additional stage. For proper operation the 
expansion inputs of the least significant word should be tied 
as follows: IA>B = LOW, IA=B = HIGH, and IA<B = LOW. 

AO (lJ:O) ~~~: 
Bo (~ 

NOTE: 
This diagram is provided only for the understanding of logic operations and should not be used 
to estimate propagation delays. 

Figure 2. Logic Diagram 

FAST AND LS TTL DATA 
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® MOTOROLA 

QUAD 2-INPUT 
EXCLUSIVE-OR GATE 

Vee 

II 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54, 74 

FAST AND LS TTL DATA 
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Min 

4.5 

-55 

0 

MC54n4F86 

QUAD 2-INPUT 
EXCLUSIVE-OR GATE 

FAST'M SCHOTTKY TTL 

.- J SUFFIX 
CERAMIC 

CASE 632-08 

•• N SUFFIX 
PLASTIC 

CASE 646-06 

14# DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXJ Ceramic 
MC74FXXN Plastic 
MC74FXXD SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °c 
25 70 

-1.0 mA 

20 mA 



MC54n4F86 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage I 54,74 2.5 3.4 V 10H =-1.0mA VCC=4.50V 

I 74 2.7 3.4 V 10H =-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 ~A VCC = MAX, VIN = 2.7 V 

100 ~A VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -D.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

15 23 l-Input HIGH 

ICC Power Supply Current mA l-lnputLOW VCC=MAX 

18 28 Inputs LOW 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

54174F 54F 74F 

TA=+25°C TA = -M°C to +125°C TA = O°C to 70°C 

VCC = +5.0 V VCC = 5.0V±10% VCC = 5.0 V ± 10% 

CL=50pF CL=50pF CL=50pF 

Symbol Parameter Min 1\'p Max Min Max Min Max Unit 

tpLH Propagation Delay 3.0 

tpHL (Other Input LOW) 3.0 

tpLH Propagation Delay 3.5 

tpHL (Other Input HIGH) 3.0 

4.0 5.5 2.5 

4.2 5.5 3.0 

5.3 7.0 3.5 

4.7 6.5 3.0 

FAST AND LS TIL DATA 
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7.0 3.0 6.5 
ns 

7.0 3.0 6.5 

8.5 3.5 8.0 
ns 

8.0 3.0 7.5 

• ! 
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® MOTOROLA 

DUAL J K POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

The MC54/74F109 consists of two high-speed, completely independent 
transition clocked JK flip-flops. The clocking operation is independent of rise 
and fall times of the clock waveform. The JK design allows operation as a D 
flip-flop (refer to F74 data sheet) by connecting the J and K inputs together. 

CONNECTION DIAGRAM 

FUNCTION TABLE (Each Half) 

Input 

@In 

J K 

L H 

L L 

H H 

H L 

Asynchronous Inpuls: 

LOW Input to So sets Q to HIGH level 

LOW Input to CD sets Q to LOW level 

Clear and Set are independent of clock 

Output 

@In+ 1 

Q Q 

No Change 

L H 

H L 

Toggles 

Simultaneous LOW on CD and So makes both Q and Q HIGH 

H = HIGH Voltage Level 
L =.LOW Voltage Level 
tn = Bit time before clock pulse 
tn + 1 = Bit time after clock pulse 

FAST AND LS TTL DATA 
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MC54n4F109 

DUAL JK POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

FAST'M SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plaslic 
SOIC 

LOGIC SYMBOL 

5 11 

6 14 

12 

13 

15 

Vee = PIN 16 
GND = PINS 

10 



MC54n4F109 

LOGIC DIAGRAM (one half shown) 

CP ------I ;><>----+----+----' 
SD---------~----+_-----~ 
CD------------------------~~----------------------~ 

NOTE: 
This diagram is provided only for the understanding of logic operations 
and should not be used to estimate propagation delays. 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ 

VCC Supply Voltage 54, 74 4.5 5.0 

TA Operating Ambient Temperature Range 54 -55 25 

54 0 25 

10H Output Current - High 54, 74 

10L Output Current - Low 54,74 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

a 

Max Unit 

5.5 V 

125 °C 

70 

-1.0 mA 

20 mA 

Symbol Parameter Min Typ Max Unit Test Conditions 

V,H Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

V,L Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

V,K Input Clamp Diode Voltage -1.2 V I,N:-18mA VCC:MIN 

VOH Output HIGH Voltage 154,74 2.5 3.4 V 10H :-1.0mA VCC:4.50V 

1 74 2.7 3.4 V 'OH:-l.0mA VCC:4.75V 

VOL Output LOW Voltage 0.35 0.5 V 'OL:20mA VCC:MIN 

"H Input HIGH Current 20 IlA V'N:2.7V VCC:MAX 

100 IlA V'N:7.0V 

InputJ:,0W Current 

',L (J, K and CP Inputs) --{).S mA Y,N :0.5V VCC:MAX 

(CD and So Inputs) -1.8 mA 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT:OV VCC:MAX 

ICC Power Supply Current 11.7 17 mA VCp:OV VCC:MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC CHARACTERISTICS 

Symbol Parameter Min 

'max Maximum Clock Frequency 100 

tpLH Propagation Delay 3.B 
-

tpHL CPn to an or an 4.4 

tpLH Propagation Delay 2.5 

tpHL COn or SOn to an or On 3.5 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(H) Setup Time, HIGH or LOW 3.0 

ts(L) I n or Kn to CPn 3.0 

II th(H) Hold Time, HIGH or LOW 1.0 

th(L) I n or Kn to CPn 1.0 

tw(H) CPn Pulse Width, HIGH 4.0 

tw(L) or LOW 5.0 

tw(L) COn or SOn Pulse Width, LOW 4.0 

trec 
Recovery Time 

2.0 
COn or SOn to CP 

MC54n4F109 

54n4F 54F 

TA=+25'C TA=-55'Cto+125'C 

VCC=+5.0V VCC=5.0V±10% 

CL=50pF CL=50pF 

Typ Max Min Max 

125 70 

5.3 7.0 3.B 9.0 

6.2 B.O 4.4 10.5 

5.2 7.0 2.5 9.0 

7.0 9.0 3.5 11.5 

54n4F 54F 

TA = +25'C TA=-55'Cto+125'C 

VCC = +5.0 V VCC=5.0V±10% 

Typ Max Min Max 

3.0 

3.0 

1.0 

1.0 

4.0 

5.0 

4.0 

2.0 

FAST AND LS TTL DATA 

4-44 

74F 

TA = O'C to +70'C 

VCC=5.0V±10% 

CL=50pF 

Min Max Unit 

90 MHz 

3.B B.O 
ns 

4.4 9.2 

2.5 B.O 
ns 

3.5 10.5 

74F 

TA = O°Cto +70°C 

VCC = 5.0 V±10% 

Min Max Unit 

3.0 

3.0 
ns 

1.0 

1.0 

4.0 
ns 

5.0 

4.0 ns 

2.0 ns 



® MOTOROLA 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

The MC7 4F112 contains two independent, high-speed JK flip-flops with Di
rect Set and Clear inputs. Synchronous state changes are initiated by the faI
ling edge of the clock. Triggering occurs at a voltage level of the clock and is 
not directly related to the transition time. The J and K inputs can change when 
the clock is in either state without affecting the flip-flop, provided that they are 
in the desired state during the recommended setup and hold times relative to 
the falling edge of the clock. A LOW signal on So or Co prevents clocking and 
forces a or a HIGH, respectively. Simultaneous LOW signals on So and Co 
force both a and a HIGH. 

CONNECTION DIAGRAM 

Vee COl C02 CP2 K2 J2 SD2 02 

FUNCTION TABLE (Each Half) 

Inputs 

@tn 

J K 

L L 

L H 

H L 

H H 

Asynchronous Inputs: 

LOW Input to So sets Q to HIGH level 

LOW Input to CD sets Q to LOW level 

Clear and Set are independent of clock 

Output 

@tn+l 

a 

an 
L 

H 

an 

Simultaneous LOW on CD and So makes both Q and Q HIGH 

H = HIGH Voltage Level 
L = LOW Voltage Level 
tn = Bit time before clock pulse 
tn + 1 = Bit time after clock pulse 
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MC74F112 

DUAL JK NEGATIVE 
EDGE· TRIGGERED FLlp·FLOP 

3 

2 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

MC74FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

4 

5 11 

13 

6 12 

15 14 

Vee = PIN 16 
GNO = PIN 8 

9 

7 



MC74F112 

LOGIC DIAGRAM (one half shown) 

Q -----1--<:( 

c~========~~~~ F=~===========SD K 

Cp-------+-------------~ 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °C 

• DC CHARACTERISllCS OVER OPERAT'NG TEMPERATU.E RANGE ,""'00' _ .... " 'P'''''~ 
10H Output Current - High 74 -1.0 mA 

10L Output Current - Low 74 20 mA 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

I 74 2.5 3.4 V IOH=-1.0mA VCC = 4.50 V 

VOH Output HIGH Voltage I 74 2.7 3.4 V 10H =-1.0 mA VCC = 4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20 mA VCC=MIN 

IIH Input HIGH Current 20 flA VCC = MAX, VIN = 2.7 V 

100 flA VCC = MAX, VIN = 7.0 V 

Input LOW Current 
(J and K Inputs) -0.6 mA 

IlL (CP Inputs) -2.4 mA VCC = MAX, VIN = 0.5 V 

(CD and So Inputs) -3.0 mA 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 12 19 mA VCC = MAX, VCP =0 V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC CHARACTERISTICS 

Symbol Parameter 

'max Maximum Clock Frequency 

tpLH Propagation Oelay 
- ~ 

tpHL CPn to an or an 

tpLH Propagation Oelay 
~ ~ ~ 

tpHL COn or SOn to an or an 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 

ts (L) I n or Kn to CPn 

th (H) Hold Time, HIGH or LOW 

th (L) I n or Kn to CPn 

tw(H) CPn Pulse Width, HIGH 

tw(L) or LOW 

tw(L) COn or SOn Pulse Width, LOW 

trec 
Recovery Time 

COn or SOn to CP 

MC74F112 

74F 

TA=+25"e 

Vee = +5.0 V 

eL = 50 pF 

Min Max 

110 

2.0 6.5 

2.0 6.5 

2.0 6.5 

2.0 6.5 

74F 

TA = +25"e 

Vee = +5.0 V 

Min Typ 

4.0 

3.0 

0 

0 

4.5 

4.5 

4.5 

4.0 
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Max 

74F 

TA = oce to +70ce 

Vee = 5.0 V±10% 

eL=50pF 

Min Max Unit 

MHz 

2.0 7.5 
ns 

2.0 7.5 

2.0 7.5 
ns 

2.0 7.5 

74F 

TA = oce to +70o e 

Vee=5.0V±10% 

Min Max Unit 

4.0 

3.0 
ns 

0 

0 

4.5 
ns 

4.5 

4.5 ns 

5.0 ns 



• 

® MOTOROLA 

3-STATE QUAD BUFFERS 

• High Impedance NPN Base Inputs for Reduced Loading 

MC54174F125 

Vee 4C 4A 4Y 3C 3A 

Ie lA lY 2A 2Y 

MC54174F126 

Vee 4C 4A 4Y 3C 3A 

lA 1Y 2A 2Y 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

3Y 

3Y 

54,74 

54 

74 

54 

74 

54 

74 
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MC54n4F125 
MC54n4F126 

QUAD BUFFERS, 3-STATE 

FAST'M SHOTTKY TTL 

","'fIn 
JSUFFIX 
CERAMIC 

CASE 632-08 

". NSUFFIX 
PLASTIC 

CASE 646-06 

14# 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXD SOIC 

Min Typ Max Unit 

4.5 5.0 5.5 V 

-55 25 125 DC 

0 25 70 

-12 mA 

-15 

48 mA 

64 



MC54n4F125. MC54n4F126 

Function Table MC54174F125 Function Table MC54n4F126 

Inputs Output 

C A Y 

l l l 

l H H 

H X l 

Inputs 

C A 
H l 

H H 

l X 

Output 

Y 
l 

H 

l 

l = lOW Voltage level 
H = HIGH Voltage level 
X = Don't Care 
l = High Impedance (off) 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

Vil Input lOW Voltage 0.8 V Guaranteed Input lOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

54,74 2.4 3.4 V 10H =-3.0 rnA VCC =4.50 V 

74 2.7 3.4 V IOH=-3.0 rnA Vee =4.75 V 
VOH Output HIGH Voltage 

54 2.0 V IOH=-12mA VCC=4.50V 

74 2.0 V IOH=-15mA 

54 0.55 V IOl=48mA VCC = MAX 
VOL Output lOW Voltage 

IOl=64 rnA 74 0.55 V 

10lH Output Off Current 50 IlA VOUT=2.7V VCC=MAX 
HIGH 

lOll Output Off Current lOW -50 IlA VOUT=0.5V Vce = MAX 

IIH Input HIGH Current 20 VIN =2.7V Vee = MAX 

100 IlA VIN =7.0V VCc=OV 

III Input lOW Current -20 IlA VIN = 0.5 V VCC=MAX 

lOS Output Short Ciru'cuit Current Note 2 -100 -225 rnA VOUT=GND Vec=MAX 

ICCH 24 

F125 ICCl 40 

ICCl 35 
rnA VCC=MAX 

ICC ICCH 30 

F126 ICCl 48 

ICCl 39 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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II 

MC54n4F125. MC54n4F126 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay. 

tpHL nAtonY 

tpZH Output Enable Time 

tpZL to HIGH and LOW level 

tpHZ Output Disable Time 

tpLZ from HIGH and LOW level 

tpLH Propagation Delay, 

tpHL nAtonY 

tpZH Output Enable Time 

tpZL to HIGH and LOW level 

tpHZ Output Disable Time 

tpLZ from HIGH and LOW level 

54174F 54F 

TA=+25°e TA = ooe to 700 e 

Vee = +5.0 V Vee=5.0V±10% 

eL=50pF 

Min Typ Max 

F125 1.5 4.0 6.0 

3.0 5.5 7.5 

3.0 5.5 7.5 

3.0 6.0 B.O 

1.5 3.5 5.0 

1.5 3.5 5.5 

F126 1.5 4.0 6.5 

3.0 5.5 B.O 

3.0 6.0 7.5 

3.0 6.0 B.O 

2.0 4.5 6.5 

3.0 5.5 7.5 

FAST AND LS TTL DATA 

4-50 

eL=50pF 

Min Max 

1.5 7.5 

3.0 9.0 

3.0 9.5 

3.0 10 

1.5 7.0 

1.5 7.0 

1.5 B.O 

3.0 9.5 

3.0 9.5 

3.0 9.5 

2.0 B.5 

3.0 9.0 

74F 

TA = ooe to + 700 e 

Vee = 5.0V±10% 

eL=50pF 

Min Max Unit 

1.5 6.5 ns 

3.0 B.O 

3.0 B.5 ns 

3.0 9.0 

1.5 6.0 ns 

1.5 6.0 

1.5 7.0 ns 

3.0 B.5 

3.0 B.5 ns 

3.0 B.5 

2.0 7.5 ns 

3.0 B.O 



® MOTOROLA 

QUAD 2-INPUT NAND 
SCHMITT TRIGGER 

The MC54174F132 contains four 2-input NAND gates which accept stan
dard TTL input signals and provide standard TTL output levels. They are ca
pable of transforming slowly changing input signals into sharply defined, jit
ter-free output signals. In addition, they have greater noise margin than 
conventional NAND gates. 

Each circuit contains a 2-input Schmitt triggerfollowed by a Darlington level 
shifter and a phase splitter driving a TTL totem-pole output. The Schmitt trig
ger uses positive feedback to effectively speed up slow input transitions and 
provide different input threshold voltages for positive and negative-going tran
sitions. This hysteresis between the positive-going and negative-going input 
threshold (typically 800 mY) is determined by resistor ratios and is essentially 
insensitive to temperature and supply voltage variations. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 54,74 

TA Operating Ambient Temperature Range 54 

IOH Output Current - High 

IOL Output Current - Low 

FUNCTION TABLE 

Inputs Output 

A B 

L L 
L H 
H L 
H H 

H = HIGH Voltage level 
L= LOW voltage level 

Y 

H 
H 
H 
L 

74 

54,74 

54,74 
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Min 

4.5 

-55 

0 

MC54n4F132 

QUAD 2-INPUT NAND 
SCHMITT TRIGGER 

FASTTM SHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 632-08 

" • N SUFFIX 
PLASTIC 

CASE 646-06 

1 

14~ o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXD SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °C 

25 70 

-1.0 mA 

20 mA 

• I 
I 



MC54n4F132 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VT+ Positive-Going Threshold Voltage 1.5 2.0 V VCC=5.0V 

VT- Negative-Going Threshold Voltage 0.7 1.1 V VCC=5.0V 

VT+-VT- Hysteresis 0.4 0.8 V VCC = 5.0 V 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage I 54,74 2.5 V 10H = -1.0 mA VCC=4.50V 

I 74 2.7 V 10H =-1.0 mA VCC = 4.75 V 

VOL Output LOW Voltage 0.5 V 10L = 20 mA VCC=MIN 

IT+ Input Current at Positive-Going Threshold 0 IlA VCC = 5.0 V, VIN = VT+ 

IT- Input Current at Negative-Going Threshold -350 IlA VCC = 5.0 V, VIN = VT-

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

II 
ICC Total, Supply Current I ICCH 8.5 12 mA VIN = GND VCC=MAX 

I ICCL 13 19.5 VIN =4.5V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC ELECTRICAL CHARACTERISTICS 

54n4F 54F 74F 

TA = +25°C TA = -55°C to +125°C TA = O°C to +70°C 

VCC=+5.0V VCC=5.0V±10% VCC = 5.0V ± 10% 

CL=50pF CL = 50 pF CL = 50 pF 

Symbol Parameter Min Typ Max Min Max Min Max Unit 

tpLH Propagation delay 3.5 5.5 7.0 3.5 9.0 3.5 8.0 

A, StoY 
ns 

tpHL 3.0 5.0 6.5 3.0 8.0 3.0 7.0 
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® MOTOROLA 

1-0F-8 DECODER! 
DEMULTIPLEXER 

The MC54f74F138 is a high speed 1-01-8 Decoder/Demultiplexer. This de
vice is ideally suited lor high speed bipolar memory chip select address de
coding. The multiple input enables allow parallel expansion to a 1-01-24 de
coder using just three F138 devices or to a 1-01-32 decoder using lour F138s 
and one inverter. 
• Demultiplexing Capability 
• Multiple Input Enable lor Easy Expansion 
• Active Low Mutually Exclusive Outputs 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee 00 0, 02 03 04 05 06 

LOGIC DIAGRAM 

Vee = PIN 16 
GND= PINS o = PIN NUMBERS 

00 

FAST AND LS TTL DATA 
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MC54n4F138 

1-0F-8 DECODER! 
DEMULTIPLEXER 

FAST'"M SHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751S-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

1 2 3 456 

15 14 13 12 11 10 9 7 

Vee = PIN 16 
GND = PIN 8 



• 

MC54n4F138 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54, 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 125 °C 

74 0 25 70 

10H Output Current - High 54, 74 -1.0 mA 

10L Output Current - Low 54, 74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage 1 54,74 2.5 V 10H =-1.0 mA VCC=4.50V 

I 74 2.7 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 I!A VCC = MAX, VIN = 2.7 V 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 20 rnA VCC=MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

54174F 54F 74F 

TA=+25°e TA = +25°e to +125°e TA = O°Cto 70°C 

Levels Vee = +5,0 V Vee = 5.0 V ±10% Vee = 5.0 V ±10% 

of eL=50pF eL=50pF eL=50pF 

Symbol Parameter Delay Min Max Min Max Min Max Unit 

tpLH Propagation Delay, 3 3.0 7.5 3.0 12 3.0 8.5 ns 

tpHL Address to Output 3.0 8.0 3.0 9.5 3.0 9.0 

tpLH Enable to Output 2 3.5 7.0 3.5 11 3.5 8.0 ns 

tpHL El orE2 3.0 7.0 3.0 8.0 3.0 7.5 

tpLH Enable to Output 3 4.0 8.0 4.0 12.5 4.0 9.0 ns 

tpHL E3 3.5 7.5 3.5 8.5 3.5 8.5 

FUNCTIONAL DESCRIPTION 

The decoder accepts three binary weighted inputs (AO, Al, 

A2) and when enabled provides eight mutually exclusive 

active LOW outputs (00-07). The F138 features three Enable 

inputs, two active LOW (El' E2) and one active HIGH (E3). All 
outputs will be HIGH unless El and E2 are LOW and E3 is 
HIGH. This multiple enable function allows easy parallel 

expansion of the device to a 1-of-32 (5 lines to 32 lines) 

decoder with just four F138s and one inverter. 
The F138 can be used as an 8-output demultiplexer by 

using one of the active LOW Enable inputs as the data input 
and the other Enable inputs as strobes. The Enable inputs 

which are not used must be permanently tied to their 

appropriate active HIGH or active LOW states. 

FAST AND LS TTL DATA 

4-54 



FUNCTION TABLE 

El E2 
H X 
X H 
X X 
L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 

H = HIGH Vollage Level 
L = LOW Voltage Level 
X = Don't Care 

MC54n4F138 

Inputs Outputs 

Ea AO AI A2 00 01 02 Oa 04 05 
X X X X H H H H H H 
X X X X H H H H H H 
L X X X H H H H H H 
H L L L L H H H H H 
H H L L H L H H H H 
H L H L H H L H H H 
H H H L H H H L H H 
H L L H H H H H L H 
H H L H H H H H H L 
H L H H H H H H H H 
H H H H H H H H H H 

-----------------------------------------------
~ ~ 
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06 07 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
H H 
L H 
H L 



® MOTOROLA 

DUAL 1-0F-4 DECODER 
The MC54174F139 is a high speed Duall-of-4 Decoder/Demultiplexer. 

The device has two independent decoders, each accepting two inputs and 
providing four mutually exclusive active LOW outputs. Each decoder has an 
active LOW Enable input which can be used as a data input for a 4-output de
multiplexer. Each half of the F139 can be used as a function generator provid
ing all four miniterms of two variables. 

• Multifunction Capability 
• Two Completely Independent 1-of-4 Decoders 
• Active Low Mutually Exclusive Outputs 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM 

Vee Eb Aob Alb Cob 01b 02b 03b 

LOGIC DIAGRAM 

Vee = PIN 16 
GND= PINS 
0= PIN NUMBERS 

FAST AND LS TIL DATA 
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MC54n4F139 

DUAL 1-0F-4 
DECODER 

FAST'M SHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

2 3 15 14 13 

4 5 6 7 12 1110 9 

Vee = Pin 16 
GND = PinS 



MC54n4F139 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54, 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 125 'C 

74 0 25 70 

10H Output Current - High 54,74 -1.0 mA 

10L Output Current - Low 54,74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage I 54,74 2.5 V IOH=-1.0mA VCC =4.50 V 

I 74 2.7 V 10H =-1.0 mA VCC =4.75 V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 20 mA VCC=MAX 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

54n4F 54F 74F 

TA=+25'C TA = -55'C to +125'C TA = O'C to 70'C 

VCC = +5.0 V Vee = 5.0 V ±10% Vce = 5.0 V ±10% 

CL=50pF eL=50pF CL=50pF 

Symbol Parameter Min Max Min Max Min Max Unit 

tPLH Propagation Delay, 3.5 7.0 2.5 12.0 3.0 8.5 ns 

tPHL Address to Output 3.5 8.0 3.5 9.5 3.5 9.0 

tpLH Enable to Output 3.5 7.0 3.0 9.0 3.5 8.0 ns 

tpHL 2.5 6.5 2.5 8.0 2.5 7.5 

FUNCTIONAL DESCRIPTION 

The F139 is a high speed duaI1-of-4 decoder/demultiplexer 

fabricated with the Schottky barrier diode process. The device 

has two independent decoders, each of which accepts two 

binary weighted inputs (AO, A1) and provide four mutually ex

clusive active LOW outputs (00-03). Each decoder has an ac

tive LOW Enable (E). When E is HIGH all outputs are forced 

HIGH. The enable can be used as the data input for a 4-output 

demultiplexer application. 

Each half of the F139 generates all four miniterms of two 

variables. These four miniterms are useful in some applica

tions, replacing multiple gate functions as shown in Figure 1 , 

and thereby reducing the number of packages required in a 

logic network. 
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FUNCTION TABLE 
Inputs 

E Ao 
H X 
L L 
L H 
L L 
L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

A1 00 
X H 
L L 
L H 
H H 
H H 

Outputs 

01 02 
H H 
H H 
L H 
H L 
H H 

MC54n4F139 

03 
H 
H 
H 
H 
L 

Figure 1. 
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® MOTOROLA 

8-LINE TO 3-LINE 
PRIORITY ENCODER 

The MC5417 4F148 provides three bits of binary coded output representing 
the position of the highest order active input, along with an output indicating 
the presence of any active input. It is easily expanded via input and output en
ables to provide priority encoding over many bits. 
• Encodes Eight Data Lines in Priority 
• Provides 3-Bit Binary Priority Code 
• Input Enable Capability 
• Signals When Data Present on Any Input 
• Cascadable for Priority Encoding of n Bits 

CONNECTION DIAGRAM DIP (TOP VIEW) 

LOGIC DIAGRAM 

h --'-''---+<1>----.., 

fi-'-'---cD-------'-+L..J 
NOTE: 
This diagram is provided only for the understanding of logic operations and should not 
be used to estimate propagation delays. 
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MC54n4F148 

B·LlNE TO 3·LINE 
PRIORITY ENCODER 

FASTTM SHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

to 11 12 13 1 2 3 4 5 

15 9 7 

Vee = PIN 16 
GND= PIN 8 

6 14 



MC54n4F148 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54, 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 125 °c 
74 0 25 70 

IOH Output Current - High 54,74 -1.0 rnA 

IOL Output Current - Low 54,74 20 rnA 

FUNCTIONAL DESCRIPTION 

The F148 8-input priority encoder accepts data from eight 
active LOW inputs (10-17) and provides a binary representa
tion on the three active LOW outputs. A priority is assigned to 
each input so that when two or more inputs are simultaneously 
active, the input with the highest priority is represented on the 
output, with input line 7 having the highest priority. A HIGH on 
the Enable Input (El) will force all outputs to the inactive 
(HIGH) state and allow new data to settle without producing 

FUNCTION TABLE 

Inputs 

El io i1 i2 i3 i4 i5 i6 i? 
H X X X X X X X X 

L H H H H H H H H 

L X X X X X X X L 

L X X X X X X L H 

L X X X X X L H H 

L X X X X L H H H 

L X X X L H H H H 

L X X L H H H H H 

L X L H H H H H H 

L L H H H H H H H 

H ~ HIGH Voltage Level; L ~ LOW Voltage Level; X ~ Don't Care 

LSB 

o I 3 4 5 6 7 EI 

'F148 

Ao AI 

GS 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

AO 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

erroneous information at the outputs. A Group Signal ou1put 
(GS) and Enable Output (EO) are provided along with the 
three priority data outputs (A2, AI , Ao). GS is active LOW when 
any input is LOW; this indicates when any input is active. EO 
is active LOW when all inputs are HIGH. Using the Enable 
Output along with the Enable Input allows cascading for prior
ity encoding on any number of input signals. Both EO and GS 
are in the inactive HIGH state when the Enable Input is HIGH. 

Outputs 

A1 A2 EO 

H H H 

H H L 

L L H 

L L H 

H L H 

H L H 

L H H 

L H H 

H H H 

H H H 

o I 2 3 4 5 6 7 EI 

'F148 

Ao AI A2 GS 

Figure 1. Application: IS-Input Priority Encoder 
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MC54n4F148 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage I 54,74 2.5 3.4 V 10H =-1.0mA VCC=4.50V 

I 74 2.7 3.4 V 10H =-1.0mA Vce=4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20 rnA Vee=MIN 

IIH Input HIGH Current 20 I1A Vee = MAX, VIN = 2.7 V 

100 I1A Vee = MAX, VIN = 7.0 V 

10, El -0.6 rnA 
IlL 

11-17 -1.2 rnA 
Vce = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) ·60 -150 rnA Vee = MAX, VOUT = 0 V 

ICC Power Supply Current 23 35 rnA Vee = MAX, VIN = 4.5 V 

NOTES: 
1. For oonditions shown as MIN or MAX, use the appropriate value spec~ied under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL In to An 

tPLH Propagation Delay 

tpHL In to EO 

tpLH Propagation Delay 

tpHL In toGS 

tpLH Propagation Delay 
- -

tpHL El to An 

tpLH Propagation Delay 
- -

tpHL El toGS 

tPLH Propagation Delay 

tpHL El to EO 

54n4F 54F 

TA=+25°C TA = -55°C to +125°C 

VCC=+5.0V VCC = 5.0 V ± 10% 

CL=50pF CL=50pF 

Min Typ Max Min Max 

3.5 7.0 9.0 3.5 11 

4.0 8.0 10.5 4.0 13 

2.5 5.0 6.5 2.5 8.5 

2.0 5.5 7.5 2.0 9.5 

3.0 7.0 9.0 3.0 11 

2.0 6.0 8.0 2.0 10 

3.5 6.5 8.5 3.5 10.5 

3.0 6.0 8.0 3.0 10 

2.5 5.0 7.0 2.5 9.0 

3.0 6.0 7.5 3.0 10 

3.0 5.5 7.0 3.0 9.0 

4.5 8.0 10.5 4.5 13 
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74F 

TA = DOC to 70°C 

VCC=5.0V±10% 

CL=50pF 

Min Max 

3.5 10 

4.0 12 

2.5 7.5 

2.0 8.5 

3.0 10 

2.0 9.0 

3.5 9.5 

3.0 9.0 

2.5 8.0 

3.0 8.5 

3.0 8.0 

4.5 12 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 



II 

® MOTOROl.A 

8-INPUT MULTIPLEXER 

The MC54n 4F151 is a high-speed a-input digital multiplexer. It provides in 
one package, the ability to select one line of data from up to eight sources. The 
F151 can be used as a universal function generator to generate any logic 
function of four variables. Both asserted and negated outputs are provided. 

The F151 is a logic implementation of a single pole, a-position switch with 
the switch position controlled by the state of three 8elect inputs, 80, 81, 82. 
The Enable input (E) is active LOW. The logic function provided at the output 
is: 

Z = E • (10. 80 .81 • 82 + 11 • 80 • 81 .82 + 
12 • 80 • 81 • 82 + 13 • 80 • 81 • 82 + 
14 • 80 • 51 • 82 + 15 • 80 • 51 • 82 + 
16 • 80· 81 • 82 + 17· 80 • 81 • 82) 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee 14 15 16 17 So SI 

GND 

LOGIC DIAGRAM 

z z 
FUNCTION TABLE 

Inputs Outputs 

E S:! S1 So Z Z 

H X X X H L 
L L L L io 10 
L L L H i1 11 
L L H L i2 12 
L L H H i3 13 
L H L L i4 14 
L H L H i5 15 
L H H L is IS 
L H H H i7 17 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care 
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MC54n4F151 

8-INPUT 
MULTIPLEXER 

FAST'M SHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASES20-09 

N SUFFIX 
PLASTIC 

CASE 646-0B 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

12 17 
13 16 
14 15 Z 
15 14 
1 13 
2 12 
3 11 Z 6 
4 10 
7 

ESOSI S2 

11 109 

Vee = PIN 16 
GND= PIN 8 



MC54n4F151 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54,74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 t25 °C 

74 0 25 70 

10H Output Current - High 54, 74 -1.0 mA 

10L Output Current - Low 54, 74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN =-18 rnA VCC=MIN 

VOH Output HIGH Voltage 154,74 2.5 3.4 V IOH=-1.0rnA VCC=4.50V 

I 74 2.7 3.4 V 10H =-1.0 rnA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20 rnA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

100 IlA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 rnA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 13.5 21 rnA VCC = MAX, VIN = 4.5 V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Sn toZ 

tpLH Propagation Delay 

tPHL Sn toZ 

tpLH Propagation Delay 

tpHL E"toZ 

tpLH Propagation Delay 

tpHL E"toZ 

tpLH Propagation Delay 

tpHL In toZ 

tPLH Propagation Delay 

tpHL In toZ 

54174F 54F 

TA=+25°e TA = -55°e to +125°e 

Vce=+5.0V Vce = 5.0 V ±10% 

eL=50pF eL=50pF 

Min Max Min Max 

4.0 8.0 3.5 10 

3.2 6.1 3.0 8.0 

4.5 13 3.0 17.5 

4.5 9.0 4.0 11.5 

3.0 6.1 2.5 7.5 

3.0 8.5 2.5 10.5 

5.0 9.5 3.0 14.5 

3.5 7.0 3.0 9.5 

2.5 5.7 2.5 7.5 

1.5 4.0 1.5 6.0 

3.0 9.5 2.5 11.5 

3.0 6.5 3.0 8.0 
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74F 

TA = ooe to 70°C 

Vee = 5.0 V ±10% 

CL=50pF 

Min Max Unit 

3.5 9.0 
ns 

3.2 7.0 

4.0 14 
ns 

4.0 10.5 

2.5 7.0 
ns 

2.5 10 

4.0 11 
ns 

3.5 8.0 

2.5 6.5 
ns 

1.5 5.0 

2.5 11 ns 

3.0 7.5 



II 

® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
The MC54/7 4F153 is a high-speed Dual 4-lnput Multiplexer with common 

select inputs and individual enable inputs for each section. It can select two 
lines of data from four sources. The two buffered outputs present data in the 
true (non-inverted) form. In addition to multiplexer operation, the F153 can 
generate any two functions of three variables. 

CONNECTION DIAGRAM DIP (TOP VIEW) 

vee ~ So lab 12b 11b lOb It! 

Ea S1 ISa 12a 11a loa Za GND 

LOGIC DIAGRAM 

ealoa 11a 12a So 11b 12b 

0) 00 0 ® ® 

Vee = PIN 16 
GND= PIN 8 o = PIN NUMBERS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

13b Eb 

® ® 

54,74 

54 

74 

54,74 

54,74 
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Min 

4.5 

-55 

0 

MC54n4F153 

DUAL 4-INPUT 
MULTIPLEXER 

FAST'M SHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °c , 
25 70 

-1.0 mA 

20 mA 



MC54n4F153 

FUNCTIONAL DESCRIPTION 

The MC54174F153 is a Dual4-lnput Multiplexer. It can se
lect two bits of data from up to four sources under the control 
of the common Select Inputs (SO, S1). The two 4-input multi
plexer circuits have individual active LOW Enables (Ea, Eb) 
which can be used to strobe the outputs independently. When 
the Enables (Ea, Eb) are HIGH, the corresponding outputs (Za, 
Zb) are forced LOW. 

The F153 is the logic implementation of a 2-pole, 4-position 
switch, where the position of the switch is determined by the 
logic levels supplied to the two Select Inputs. The logic equa
tions for the outputs are shown below: 

FUNCTION TABLE 

Select Inputs Inputs (a or b) Output 

So Sl E 10 11 12 13 Z 

X X H X X X X L 
L L L L X X X L 
L L L H X X X H 
H L L X L X X L 
H L L X H X X H 
L H L X X L X L 
L H L X X H X H 
H H L X X X L L 
H H L X X X H H 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care 

Za = Ea· (lOa • 81 • 80 + 11a • 81 • So + 
12a • S1 • 80 + 13a • S1 • SO) 

Zb = Eb· (lab· 81 .80 + 11 b • 81 • So + 

12b • S1 • 80 + 13b· S1 • So) 
The F153 can be used to move data from a group of regis

ters to a common output bus. The particular register from 
which the data came would be determined by the state of the 
Select Inputs. A less obvious application is as a function gen
erator. The F153 can generate two functions of three vari
ables. This is useful for implementing highly irregular random 
logic. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN = -18 mA, VCC = MIN 

VOH Output HIGH Voltage I 54, 74 2.5 V IOL=-1.0mA VCC=4.50V 

1 74 2.7 V IOL=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V 10L= 20 mA VCC=MIN 

IIH Input HIGH Current 20 !lA VIN = 2.7 V, VCC - MAX 

0.1 mA VIN = 7.0 V, VCC = MAX 

IlL Input LOW Current -0.6 mA VIN = 0.5 V, VCC = MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT = 0 V, VCC = MAX 

ICC Power Supply Current 20 mA VIN = GND, VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC CHARACTERISTICS 

Symbol Parameter 

tPLH Propagation Delay 

tPHL SntoZn 

tPLH Propagation Delay 

tPHL En toZn 

tPLH Propagation Delay 

tpHL IntoZn 

II 

MC54n4F153 

54174F 54F 

TA=+25°e TA = -55°C to +125°e 

Vee = +5.0 V Vee = 5.0 V ±10% 

eL=50pF eL=50pF 

Min Max Min Max 

4.5 10.5 4.5 14 

3.5 9.0 3.5 11 

4.5 9.0 4.5 11.5 

3.0 7.0 2.5 9.0 

3.0 7.0 2.5 9.0 

3.0 6.5 2.5 8.0 
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74F 

TA = ooe to 70°C 

Vee = 5.0 V ±10% 

eL=50pF 

Min Max Unit 

4.5 12 ns 

3.5 10.5 

4.5 10.5 ns 

2.5 8.0 

3.0 8.0 ns 

2.5 7.5 



® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 

The MC74F157 A is a high-speed quad 2-input multiplexer. Four bits of data 
from two sources can be selected using the common Select and Enable in
puts. The four buffered outputs present the selected data in the true (non-in
verted) form. The F157 A can also be used to generate any four ofthe 16 differ
ent functions to two variables. 
• AC Enhanced Version of the F157 

CONNECTION DIAGRAM DIP (TOP VIEW) 

vee E 10c lIe Zc 10d lId ld 

LOGIC DIAGRAM 

FUNCTION TABLE 

Inputs Output 

E S 10 11 Z 

H X X X L 

L H X L L 

L H X H H 

L L L X L 

L L H X H 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care 
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MC74F157A 

QUAD 2-INPUT 
MULTIPLEXER 

FAST'M SHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC74FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

S 
E 

4 Za lOa 
11a 

Zb lOb 

lIb 
12 Zc 10c 

lIe 

9 ld 
10d 
lId 

Vee = PIN 16 
GND = PIN 8 

15 

3 

5 
6 

14 

13 

11 

10 



MC74F157A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °C 

10H Output Current - High 74 -t.O rnA 

10L Output Current - Low 74 20 rnA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN =-18mA VCC=MIN 

VOH Output HIGH Voltage I 74 2.7 3.4 V IOH=-1.0mA VCC=4.75V 

I 74 2.5 VCC=4.50V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VIN=2.7V VCC=MAX 

100 IlA VIN=7.0V 

IlL Input LOW Current -0.6 rnA VIN=0.5V VCC = MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT=OV VCC = MAX 

ICC Power Supply Current 15 23 rnA All Inputs = 4.5 V VCC=MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

74F 74F 

TA=+25°C TA = O°C to 70°C 
VCC=+5.0V VCC = 5.0 V ±10% 
CL=50pF CL=50pF 

Symbol Parameter Min Max Min Max Unit 

tpLH Propagation Delay 3.5 10 3.5 11 ns 

tpHL StoZn 3.0 7.0 3.0 8.0 

tpLH Propagation Delay 3.5 9.5 3.5 11 ns 

tpHL EtoZn 2.5 6.5 2.5 7.0 

tPLH Propagation Delay 2.0 6.0 2.0 6.5 ns 

tpHL In to Zn 2.5 5.5 2.0 7.0 

FUNCTIONAL DESCRIPTION 

The F157 A is a quad 2"input multiplexer. It selects four bits 
of data from two sources under the control of a common Select 
input (S). The Enable input (E) is active LOW. When E is 
HIGH, all of the outputs (Z) are forced LOW regardless of all 
other inputs. The F157A is the logic implementation of a 
4-pole, 2-position switch where the position of the switch is de
termined by the logic levels supplied to the Select input. The 
logic equations for the outputs are shown below: 
Za= E. (11a .S+ lOa .5) 
Zc = E. (11c. S + loe. 5) 

A common use of the F157 A is the moving of data from two 
groups of registers to four common output busses. The partic
ular register from which the data comes is determined by the 
state of the Select input. A less obvious use is as a function 
generator. The F157 A can generate any four ofthe 16 different 
functions of two variables with one variable common. This is 
useful for implementing highly irregular logic. 

Zb = E. (I1b. S + lOb. 5) 
ld = E. (I1d. S + 10d. 5) 
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® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 

The MC74F158A is a high-speed quad 2-input multiplexer. It selects four 
bits of data from two sources using the common Select and Enable inputs. 
The four buffered outputs present the selected data in the inverted form. The 
F158A can also generate any four of the 16 different functions of two 
variables . 
• AC Enhanced Version of the F158 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee E lac lIe Zc 10d lId ~ 

LOGIC DIAGRAM 

FUNCTION TABLE 

Inputs Output 

E S 10 I, Z 

H X X X H 

L L L X H 

L L H X L 

L H X L H 

L H X H L 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care 
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MC74F158A 

QUAD 2-INPUT 
MULTIPLEXER 

FAST'M SHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC74FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

S 
E 

4 Za loa 
11a 

7 zt, lOb 

lIb 
12 Ze lac 

lIe 

9 Zd 
IOd 
lId 

Vee = PIN 16 
GND= PINS 

15 

2 

3 
5 
6 
14 
13 
11 

10 



MC74F158A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °c 

IOH Output Current - High 74 -1.0 rnA 

IOL Output Current - Low 74 20 rnA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limite 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage I 74 2.7 3.4 V IOH =-1.0 rnA VCC = 4.75 V 

I 74 2.5 VCC = 4.50 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VIN=2.7V VCC = MAX 

100 itA VIN=7.0V 

IlL Input LOW Current --0.6 rnA VIN=0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=OV VCC = MAX 

ICC Power Supply Current (Note 3) 10 15 rnA VCC = MAX, VIN = HIGH 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
3. ICC measured with outputs open and 4.5 V applied to all inputs. 

AC CHARACTERISTICS 

74F 74F 

TA=+25°C TA = O"C to 70°C 

VCC = +5.0 V VCC = 5.0 V ±10% 

CL=50pF CL=50pF 

Symbol Parameter Min Max Min Max Unit 

tpLH Propagation Delay 3.0 8.5 3.0 9.5 ns 

tPHL StoZ 2.5 6.5 2.5 7.0 

tpLH Propagation Delay 2.5 6.0 2.5 7.0 ns 

tpHL 'EtoZn 2.0 6.0 2.0 6.5 

tpLH Propagation Delay 2.0 5.9 2.0 7.0 ns 

tpHL In toZ 1.0 4.0 1.0 4.5 

FUNCTIONAL DESCRIPTION 

The F158A quad 2-input multiplexer selects four bits of data 
from two sources under the control of a common Select input 
(S) and presents the data in inverted form at the four outputs. 
The Enable input (E) is active LOW. When E is HIGH, all of the 
outputs (Z) are forced HIGH regardless of all other inputs. The 
F158A is the logic implementation of a 4-pole, 2-position 
switch where the position of the switch is detemnined by the 
logic levels supplied to the Select input. 

A common use of the F158A is the moving of data from two 
groups of registers to four common output busses. The partic
ular register from which the data comes is determined by the 
state of the Select input. A less obvious use is as a function 
generator. The F158A can generate four functions of two vari
ables with one variable in common. This is useful for imple
menting gating functions. 
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® MOTOROLA 

SYNCHRONOUS PRESETTABLE 
BCD DECADE COUNTER 

The MC74F160A and MC74F162A are high-speed synchronous decade 
counters operating in the BCD (8421 ) sequence. They are synchronously pre
setlable for application in programmable dividers and have two types of Count 
Enable inputs plus a Terminal Count output for versatility in forming synchro
nous multistage counters. The MC7 4F160A has an asynchronous Master Re
set input that overrides all other inputs and forces the outputs LOW. The 
MC7 4F162A has a Synchronous Reset input that overrides counting and par
allelloading and allows the outputs to be simultaneously reset on the rising 
edge of the clock. 
• Synchronous Counting and Loading 
• High-Speed Synchronous Expansion 
• Typical Count Rate of 120 MHz 

CONNECTION DIAGRAM 

VCC TC 00 01 02 03 CET PE 

3 

*R Po 
*MR for MC74F160A 
*SA for MC74F162A 

P3 CEP GND 

FUNCTION TABLE 

SR PE CET CEP ACTION ON THE RISING CLOCK EDGE (I ) 

L X X X Reset (Clear) 

H L X X Load (Pn ~ an) 

H H H H Count (Increment) 

H H L X No Change (Hold) 

H H X L No Change (Hold) 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care 

STATE DIAGRAM 
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MC74F160A 
MC74F162A 

SYNCHRONOUSPRESETTABLE 
BCD DECADE COUNTER 

FAST'M SHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 64B·OB 

DSUFFIX 
SOIC 

CASE 7516·03 

ORDERING INFORMATION 

7 
10 
2 

MC74FXXXAJ 
MC74FXXXAN 
MC74FXXXAD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

4 5 

CET TC 

CP*R 

1 14 13 12 11 

VCC= PIN 16 
GNO= PIN 8 

*MR for MC74F160A 
*SA for MC74F162A 

15 



II 

MC74F160A. MC74F162A 

LOGIC DIAGRAM 

fiE 
MC74F160 A 

CEP 

CET 

Po 

..J!' ~4F162A 
I '\ 
I 

MC74Fl62A ----- -- --I 

I ONLY I lllj~' -++ r irQr i 
cpll I ~r I I MC74F16OA' J ~, 0 CP 0 , 

CP 

I ONLY ,_ Co 0 0 , 

, '00 ;;-....J t--' 
, ,.... 00 , 

I 1 _____ OE~~J 
60A) , MR (MC74Fl 

SR (MC74F162A) 

NOTE: 

~ 

~ ~ ~ \ 

TC 

-- .-- -
DETAIL A DETAIL A DETAIL A - -< 

This diagram is provided only for the understanding of logic operations and should not be used to estimate propagalion delays. 

FUNCTIONAL DESCRIPTION 

The MC74F160A and MC74F162A count modul0-1 0 in the 
BCD (8421) sequence. From state 9 (HLLH) they increment 
to state 0 (LLLL). The clock inputs of all flip-flops are driven in 
parallel through a clock buffer. Thus. all changes of the Q out
puts (except due to Master Reset of the MC74F160A) occur 
as a result of. and synchronous with. the LOW-to-HIGH transi
tion of the CP input signal. The circuits have four fundamental 
modes of operation. in order of precedence: asynchronous re
set (MC74F160A). synchronous reset (MC74F162A). paral
lei load. count-up and hold. Five control inputs - Master Re
set (MR. MC74F160A). Synchronous Reset (SR. 
MC74F162A). Parallel Enable (PE). Count Enable Parallel 
(CEP) arid Count Enable Trickle (CET) - determine the mode 
of operation. as shown in the Function Table. A LOW signal on 

MR overrides all other inputs and asynchronously forces all 
outputs LOW. A LOW signal on SR overrides counting and 
parallel loading and allows all outputs to go LOW on the next 
rising edge of cP, A LOW signal on PE overrides counting and 
allows information on the Parallel Data (Pn) inputs to be 
loaded into the flip-flops on the next rising edge of CPo With 
PE and MR (MC74F160A) or SR (MC74F162A) HIGH. CEP 
and CET permit counting when both are HIGH. Conversely. a 
LOW signal on either CEP or CET inhibits counting. 

The MC74F160A and MC74F162A use D-type edge-trig
gered flip-flops and changing the SR. PE, CEP. and CET in
puts when the CP is in either state does not cause errors. pro
vided that the recommended setup and hold times. with 
respect to the rising edge of CPo are observed. 
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MC74F160A. MC74F162A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °C 

10H Output Current - High 74 -1.0 mA 

10l Output Current - low 74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for 
All Inputs 

Vil Input lOW Voltage 0.8 V Guaranteed Input lOW Voltage for 
All Inputs 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage l 74 2.5 3.4 V IOH=-1.0mA VCC=4.50V 

I 74 2.7 3.4 V 10H =-1.0 mA VCC=4.75V 

VOL Output lOW Voltage 0.35 0.5 V IOl=20mA VCC=MIN 

IIH Input HIGH Current 20 ~A VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

Input lOW Current 
III MR, Data, CEP, Clock --{l.B mA VCC = MAX, VIN = 0.5 V 

PE, CET, SR -1.2 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 37 55 mA VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

The Terminal Count (TC) output is HIGH when CET is HIGH 
and the counter is in state 9. To implement synchronous multi
stage counters, the TC outputs can be used with the CEP and 
CET inputs in two different ways. Please refer to the 
MC74F568 data sheet. The TC output is subject to decoding 
spikes due to internal race conditions and is therefore not rec
ommended for use as a clock or asynchronous reset for 
flip-flops, counters, or registers. In the MC74F160A and 

MC7 4F162A decade counters, the TC output is fully decoded 
and can only be HIGH in state 9. If a decade counter is preset 
to an illegal state, or assumes an illegal state when power is 
applied, it will return to the normal sequence within two 
counts, as shown in the State Diagram. 

Logic Equations: 
Count Enable = CEP • CET • PE 
TC = 00. 01. 02. 03. CET 
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II 

MC74F160A. MC74F162A 

AC CHARACTERISTICS 

74F 

TA = +2soe 

Vee = +5.0 V 

eL=SOpF 

Symbol Parameter Min Max 

fmax Maximum Count Frequency 100 

tpLH Propagation Delay, Count 3.5 7.5 
-

tPHL CP to On (PE Input HIGH) 3.5 10 

tpLH Propagation Delay 3.5 8.5 

tpHL CP to On (PE Input LOW) 4.0 8.5 

tpLH Propagation Delay 5.0 14 

tPHL CP to TC 4.5 14 

tpLH Propagation Delay 2.5 7.5 

tPHL CETtoTC 2.5 7.5 

tpHL Propagation Delay 5.5 12 
MR to On (MC74FI60A) 

tPHL Propagation Delay 4.5 10.5 
MR to TC (MC74FI60A) 

AC OPERATING REQUIREMENTS 

74F 

TA=+2Soe 

Vee = +5.0 V 

eL=SOpF 

Symbol Parameter Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 

ts(L) Pn to CP 5.0 

th(H) Hold Time, HIGH or LOW 2.0 

th(L) Pn to CP 2.0 

ts(H) Setup Time, HIGH or LOW 11 

ts(L) PE orSR toCP 8.5 

th(H) Hold Time, HIGH or LOW 2.0 

th(L) PEorSRloCP 0 

ts(H) Setup Time, HIGH or LOW 11 

ts(L) CEP or CET to CP 5.0 

th(H) Hold Time, HIGH or LOW 0 

tH(L) CEP or CET to CP 0 

tw(H) Clock Pulse Width (Load) 5.0 

tw(L) HIGH or LOW 5.0 

tw(H) Clock Pulse Width (Count) 4.0 

tw(L) HIGH or LOW 6.0 

tw(L) MR Pulse Width, LOW 5.0 
(MC74FI60A) 

trec Recovery Time, MR to CP (MC74FI60A) 6.0 
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74F 

TA = DoC to 70°C 

Vee = 5.0 V ± 10% 

eL=sOpF 

Min Max Unit 

90 MHz 

3.5 8.5 

3.5 11 ns 

3.5 9.5 

4.0 9.5 

5.0 15 ns 

4.5 15 

2.5 8.5 ns 

2.5 8.5 

5.5 13 ns 

4.5 11.5 ns 

74F 

TA = DoC to 70°C 

Vee = 5.0 V ± 10% 

eL=SOpF 

Min Max Unit 

5.0 

5.0 ns 

2.0 

2.0 

11.5 

9.5 ns 

2.0 

0 

11.5 

5.0 ns 

0 

0 

5.0 ns 

5.0 

4.0 ns 

7.0 

5.0 
ns 

6.0 



® MOTOROLA 

SYNCHRONOUS PRESETTABLE 
BINARY COUNTER 

The MC74F161A and MC74F163A are high-speed synchronous modu-
10-16 binary counters. They are synchronously presettable for application in 
programmable dividers and have two types of Count Enable inputs plus a Ter
minal Count output for versatility in forming synchronous multistage counters. 
The MC74F161A has an asynchronous Master Reset inputthat overrides all 
other inputs and forces the outputs LOW. The MC74F163A has a Synchro
nous Reset input that overrides counting and parallel loading and allows the 
outputs to be simultaneously reset on the rising edge of the clock. 
• Synchronous Counting and Loading 
• High-Speed Synchronous Expansion 
• Typical Count Frequency of 120 MHz 

CONNECTION DIAGRAM 

VCC TC ao al a2 a3 CET PE 

*R Po 

'MR for MC74F161A 
*SA for MC74FI63A 

GND 

FUNCTION TABLE 

SR PE CET CEP ACTION ON THE RISING CLOCK EDGE (J" ) 

L X X X Reset (Clear) 

H L X X Load (Pn -> an) 

H H H H Count (Increment) 

H H L X No Change (Hold) 

H H X L No Change (Hold) 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don·t Care 

STATE DIAGRAM 
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MC74F161A 
MC74F163A 

SYNCHRONOUSPRESETTABLE 
BINARY COUNTER 

FAST'M SHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

7 

10 
2 

MC74FXXXAJ Ceramic 
MC74FXXXAN Plastic 
MC74FXXXAD SOIC 

LOGIC SYMBOL 

9 4 5 6 

CET TC 

14 13 12 11 

VCC= PIN 16 
GND= PIN 8 

*MR for MC74F161A 
*SA for MC74FI63A 

15 



MC74F161A • MC74F163A 

LOGIC DIAGRAM 

PE 
MC74F16l 

CEP 

CET 

CP 

A 

Po 

-ft \:"MC;4Fl63A 

I -1 
! 

MC74Fl63A ----- __ --I 

,ONLY I llf~ I 41 ~I I '=' I 
cpll 1 r( I i MC74F161AI I ~, 0 CP 0 I I 

I ONLY l---l Co 0 0 I 

I lao -..J t-- I 

I I 00 I 

61A) i ! ___ i-_OE~~J 
I 

MR (MC74Fl 

~ 

SA (MC74F163A) 
00 

NOTE: 

7 ~ 
")-

~ ~ S 

TC 

-r-- - l-

DETAIL A DETAIL A DETAIL A 
'--< '--< 

This diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

FUNCTIONAL DESCRIPTION 

The MC74F161A and MC74F163A count in modul0-16 
binary sequence. From state 15 (HHHH) they increment to 
state 0 (LLLL). The clock inputs of all flip-flops are driven in 
parallel through a clock buffer. Thus all changes of the Q out
puts (except due to Master Reset of the MC74F161A) occur 
as a result of, and synchronous with, the LOW-to-HIGH transi
tion of the CP input signal. The circuits have four fundamental 
modes of operation, in order of precedence: asynchronous re
set (MC74F161A), synchronous reset (MC74F163A), parallel 
load, count-up and hold. Five control inputs - Master Reset 
(MR, MC74F161A), Synchronous Reset (SR, MC74F163A), 
Parallel Enable (PE), Count Enable Parallel (CEP) and Count 
Enable Trickle (CET) - determine the mode of operation, as 
shown in the Function Table. A LOW signal on MR overrides 

all other inputs and asynchronously forces all outputs LOW. A 
LOW Signal on SR overrides counting and parallel loading 
and allows all outputs to go LOW on the next rising edge of 
CPo A LOW signal on PE overrides counting and allows infor
mation on the Parallel Data (Pn) inputs to be loaded into the 
flip-flops on the next rising edge of CPo With PE and MR 
(MC74F161A) or SR (MC74F163A) HIGH, CEP and CET per
mit counting when both are HIGH. Conversely, a LOW signal 
on either CEP or CET inhibits counting. 

The MC74F161A and MC74F163A use D-type edge-trig
gered flip-flops and changing the SR, PE, CEP, and CET in
puts when the CP is in either state does not cause errors, pro
vided that the recommended setup and hold times, with 
respect to the rising edge of CP, are observed. 
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MC74F161A • MC74F163A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °C 

10H Output Current- High 74 -1.0 mA 

10L Output Current- Low 74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for 
All Inputs 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for 
All Inputs 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = - 18 mA 

VOH Output HIGH Voltage I 74 2.5 3.4 V IOH=-1.0mA VCC=4.50V 

I 74 2.7 3.4 V IOH=-1.0mA VCC = 4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 !LA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

Input LOW Current 
IlL Data, CEP, Clock -0.6 mA VCC = MAX, VIN = 0.5 V 

PE, CET, SR -1.2 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 37 55 mA VCC=MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating cond~ions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

The Terminal Count (TC) output is HIGH when CET is HIGH 
and the counter is in state 15. To implement synchronous mul
tistage counters, the TC outputs can be used with the CEP 
and CET inputs in two different ways. The TC output is subject 
to decoding spikes due to internal race conditions and is there-

fore not recommended for use as a clock or asynchronous 
reset for flip-flops, counters, or registers. 

Logic Equations: 
Count Enable = CEP • CET • PE 

TC = 00 • 01 • 02 • 03 • CET 
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MC74F161A. MC74F163A 

AC CHARACTERISTCS 

74F 

TA=+25°e 

Vee = +5.0 V 

eL=50pF 

Symbol Parameter Min Max 

fmax Maximum Count Frequency 100 

tPLH Propagation Delay, Count 3.5 6.0 

tpHL CP to an (PE Input HIGH) 3.5 10 

tpLH Propagation Delay 3.5 7.0 
-

tpHL CP to an (PE Input LOW) 4.0 8.5 

tpLH Propagation Delay 5.0 14 

tpHL CPtoTC 4.5 14 

tpLH Propagation Delay 2.5 7.5 

tpHL CETtoTC 2.5 7.5 

tpHL Propagation Delay 5.5 12 
MR to an (MC74F161A) 

tpHL Propagation Delay 4.5 10.5 
MR to TC (MC74F161A) 

AC OPERATING REQUIREMENTS 

74F 

TA=+25°e 

Vee = +5.0 V 

eL=50pF 

Symbol Parameter Min Max 

ts(H) Setup Time, HIGH or LOW 5.0 

ts(L) Pn to CP 5.0 

th(H) Hold Time, HIGH or LOW 2.0 

th(L) PntoCP 2.0 

ts(H) Setup Time, HIGH or LOW 11 

ts(L) PEorSRtoCP 8.5 

th(H) Hold Time, HIGH or LOW 2.0 
- -

th(L) PEorSRtoCP 0 

ts(H) Setup Time, HIGH or LOW 11 

ts(L) CEP or CET to CP 5.0 

th(H) Hold Time, HIGH or LOW 0 

th(L) CEP or CET to CP 0 

tw(H) Clock Pulse Width (Load) 5.0 

tw(L) HIGH or LOW 5.0 

tw(H) Clock Pulse Width (Count) 4.0 

tw(L) HIGH or LOW 6.0 

tw(L) MR Pulse Width, LOW 5.0 
(MC74F161A) 

trec Recovery Time, MR to CP (MC74F161A) 6.0 
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74F 

TA = ooe to 70°C 

Vee = 5.0 V ± 10% 

eL=50pF 

Min Max Unit 

90 MHz 

3.5 7.0 

3.5 11 ns 

3.5 9.5 

4.0 9.5 

5.0 15 ns 

4.5 15 

2.5 8.5 ns 

2.5 8.5 

5.5 13 ns 

4.5 11.5 ns 

74F 

TA = ooe to 70°C 

Vee=5.0V±10% 

eL=50pF 

Min Max Unit 

5.0 

5.0 ns 

2.0 

2.0 

11.5 

9.5 ns 

2.0 

0 

11.5 

5.0 ns 

0 

0 

5.0 ns 

5.0 

4.0 ns 

7.0 

5.0 
ns 

6.0 



® MOTOROLA 

8-BIT SERIAL-IN, PARALLEL-OUT 
SHIFT REGISTER 

The MC54/74F164 is a high-speed 8-bit serial-in/parallel-out shift register. 
Serial data is entered through a 2-input AND gate synchronous with the 
LOW-to-HIGH transition of the clock. The device features an asynchronous 
Master Reset which clears the register, setting all outputs LOW independent 
of the clock. 

• Typical Shift Frequency of 90 MHz 
• Asynchronous Master Reset 
• Gated Serial Data Input 
• Fully Synchronous Data Transfers 

CONNECTION DIAGRAM 

MODE SELECT TABLE 

Operating Mode 

Reset (Clear) 

Shift 

H(h) ~ HIGH Voltage Levels 
L(I) ~ LOW Voltage Levels 
X ~ Don't Care 

MR 

L 

H 

H 

H 

H 

Inputs 

A 

X 

I 

I 

h 

h 

Outputs 

B 00 01-0 7 

X L L-L 

I L QO-q6 

h L QO-q6 

I L QO-q6 

h H QO-q6 

qn := Lower case letters indicate the state of the referenced input or output one setup time prior to 
the LOW-to-HIGH clock transition. 

FAST AND LS TTL DATA 

4-79 

MC54n4F164 

a-BIT SERIAL-IN, PARALLEL-OUT 
SHIFT REGISTER 

FAST'" SHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 632-08 

•• N SUFFIX 
PLASTIC 

CASE 646-06 

1 
2 
8 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

3 4 5 6 10 11 12 13 

Vee = PIN 14 
GND = PIN 7 

a 
I 



II 

MC54n4F164 

LOGIC DIAGRAM 

A 
B 

CP 

MR 

FUNCTIONAL DESCRIPTION 

The F164 is an edge-triggered 8-bit shift register with se
rial data entry and an output from each of the eight stages. 
Data is entered serially through one of two inputs (A or B); ei
ther of these inputs can be used as an active HIGH Enable 
for data entry through the other input. An unused input must 
be tied HIGH. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10L Output Current - Low 

Each LOW-to-HIGH transition on the Clock (CP) input 
shifts data one place to the right and enters into 00 the logical 
AND of the two data inputs (A • B) that existed before the rising 
clock edge. A LOW level on the Master Reset (MR) input over
rides all other inputs and clears the register asynchronously, 
forcing all 0 outputs LOW. 

Min Typ Max Unit 

54,74 4.5 5.0 5.5 V 

54 -55 25 125 °C 

74 0 25 70 

54,74 -1.0 mA 

54,74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC= MIN, liN =-18 mA 

VOH Output HIGH Voltage I 54,74 2.5 V 10H =-1.0mA VCC=MIN 

I 74 2.7 V 10H =-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 !1A VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 35 55 mA A, B = GND, VCC = MAX 

CP = HIGH, MR = GND 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC CHARACTERISTICS 

Symbol Parameter 

fmax Maximum Clock Frequency 

tpLH Propagation Delay 

tpHL CPtoQn 

tpHL Propagation Delay 
MRtoQn 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 

ts(L) On to CP 

th(H) Hold Time, HIGH or LOW 

th(L) Dn toCP 

tw(H) CP Pulse Width, HIGH or LOW 

tw(L) 

tw(L) MR Pulse Width, LOW 

trec Recovery Time, MR to CP 

MC54n4F164 

54n4F 54F 

TA = + 25°C TA = -55°C to +125°e 

Vee = + 5.0 V Vee = 5.0V ± 10% 

eL= 50 pF eL = 50 pF 

Min Typ Max Min Max 

80 90 70 

3.0 6.0 8.0 3.0 11 

5.0 7.5 10 5.0 13 

5.5 10.5 13 5.5 16 

54n4F 54F 

TA=+25°e TA = -55°C to +125°e 

Vee = + 5.0 V Vee=5.0V±10% 

Min Typ Max Min Max 

7.0 7.0 

7.0 7.0 

1.0 1.0 

1.0 1.0 

4.0 4.0 

7.0 7.0 

7.0 7.0 

7.0 7.0 
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74F 

TA = ooe to + 70°C 

Vee = 5.0 V ± 10% 

eL = 50 pF 

Min Max Unit 

80 MHz 

3.0 9.0 ns 

5.0 11 

5.5 14 ns 

74F 

TA = DoC to + 70°C 

Vee = + 5.0 V ± 10% 

Min Max Unit 

7.0 

7.0 ns 

1.0 

1.0 

4.0 ns 

7.0 III 
I 

7.0 ns 

7.0 ns 
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® MOTOROL.A 

4-STAGE SYNCHRONOUS 
BIDIRECTIONAL COUNTERS 

The MC54174F168 and MC54174F169 are fully synchronous 4-stage up! 
down counters. The F168 is a BCD decade counter; the F169 is a modul0-16 
binary counter. Both feature a preset capability for programmable operation, 
carry lookahead for easy cascading, and a UtO input to control the direction 
of counting. All state changes, whether in counting or parallel loading, are initi
ated by the LOW-to-HIGH transition of the clock. 
• Asynchronous Counting and Loading 
• Built-In Lookahead Carry Capability 
• Presettable for Programmable Operation 

CONNECTION DIAGRAM (TOP VIEW) 

VCC TC 00 01 02 03 CET PE 

MODE SELECT TABLE 

PE CEP CET uio 
Action on Rising 

Clock Edge 

L X X X Load (Pn -7 an) 

H L L H Count Up (Increment) 

H L L L Count Down (Decrement) 

H H X X No Change (Hold) 

H X H X No Change (Hold) 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Oon'l Care 

MC54174F168 

-... COUNT DOWN 
-- COUNT UP 

STATE DIAGRAMS 

MC54174F169 

-... COUNT DOWN 
-- COUNTUP 

FAST AND LS TTL DATA 
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MC54n4F168 
MC54n4F169 

4-STAGE SYNCHRONOUS 
BIDIRECTIONAL COUNTERS 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

1 
7 

10 
2 

LOGIC SYMBOL 

9 3 4 5 6 

14 13 12 11 

VCC= Pin 16 
GND= Pin 8 

15 



MC54174F168. MC54n4F169 

LOGIC DIAGRAMS 

MC54174F168 

PE P 0 P 1 P 2 P 3 
l...a--, 

CET r:-' 

rl&-L9 A r8 .... - - -W-e-~ I rP I T ,!!l H 
I 1-=-1 T 
I ~ 
I 

J 
,AA~ -U l:f I.L.L ~ I I I--

I I 

C 

I ~I LO T 

I t--

9 ""I BT f--- -
- I J, BF r-- r--
~I UP UP cr= IF -

DN 
I DN0_ I DETAIL A DETAIL A DETAIL A 
I I ENF 

CP CP I' 
~ 

°1 
CP I--- f----

I I ~ CP K I ~ Q 
I ;=1 
I >1 1 ____ 

_Q...J 

QO Ql }'Q2 \'Q3 

MC54174F169 

PE .Jo. 
Po 

L 

CET I 
.... - - -W-I T .-b!' ,---I 
I f--:--l T 
I ~ 
I 

f 
,AA; 

~ l~ ,l) ~ I I 
I I 

C 

I ~I LOT 

I r-r-10 ""I BT- - -

~: 1 BF- -
UP UP 

tF F -- DN-------.... 
I DNifc I DETAIL A DETAIL A DETAIL A J 
I I ENF 

CP CPT CP I--- f----

I I ~ CP K I °1 Q ~ I ;=1 
I >1 
1 ___ - _Q...J 

NOTE. 
~;Qo ~;Ql ~;Q2 ~ Q3 

These diagrams are provided only for the understanding of logic operations and should not be used to estimate propagation delays. 
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II 

MC54n4F168. MC54n4F169 

FUNCTIONAL DESCRIPTION 

The F168 and F169 use edge-triggered J-K type flip-flops 
and have no constraints on changing the control or data input 
signals in either state of the clock. The only requirement is that 
the various inputs attain the desired state at least a setup time 
before the rising edge of the clock and remain valid for the rec
ommended hold time thereafter. The parallel load operation 
takes precedence over other operations, as indicated in the 
Mode Select Table. When PE is LOW, the data on the PO-P3 
inputs enters the flip-flops on the next rising edge of the clock. 
In order for counting to occur, both CEP and CET must be 
LOW and PE must be HIGH; the UfO input then determines 
the direction of counting. The Terminal Count (TC) output is 
normally HIGH and goes LOW, provided that CET is LOW, 
when a counter reaches zero in the Count Down mode or 
reaches 9 (15 for the F169) in the Count Up mode. The TC 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10L Output Current - Low 

output state is not a function of the Count Enable Parallel 
(CEP) input level. The TC output of the F168 decade counter 
can also be LOW in the illegal states 11, 13, and 15, which can 
occur when power is turned on orvia parallel loading. If an ille
gal state occurs, the F168 will return to the legitimate se
quence within two counts. Since the TC signal is derived by 
decoding the flip-flop states, there exists the possibility of de
coding spikes on TC. For this reason the use of TC as a clock 
signal is not recommended (see logic equations below). 

1) Count Enable = CEP • CET • PE 
2) Up: ('F168): TC = 00. 01 • 02.03. (Up). CET 

('F169): TC = 00. 01 • 02. 03. (Up). CET 
3) Down: TC = 00 • 01 • 02 • 03 • (Down) • CET 

Min Typ Max Unit 

54, 74 4.5 5.0 5.5 V 

54 -55 25 125 °c 
74 0 25 70 

54,74 -1.0 mA 

54,74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for 
All Inputs 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for 
All Inputs 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage 154,74 2.5 3.4 V IOH=-1.0 mA VCC=4.50V 

L 74 2.7 3.4 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V 10L= 20 mA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

Input LOW Current 

IlL CET -1.2 mA VCC = MAX, VIN = 0.5 V 

Other Inputs -0.6 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VCC= MAX, VOUT = 0 V 

ICC Power Supply Current 52 rnA VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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MC54n4F168. MC54n4F169 

AC CHARACTERISTICS 

Symbol Parameter 

'max Maximum Clock Frequency 

tplH Propagation Delay 

tpHl CP to On (PE HIGH or lOW) 

tplH Propagation Delay 

tPHl CP to TC (F168) 

tplH Propagation Delay 

tPHl CP to TC (F169) 

tplH Propagation Delay 

tPHl CETto TC 

tplH Propagation Delay 

tpHl ui5 to TC (F168) 

tplH Propagation Delay 

tPHl ui5 to TC (F169) 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or lOW 

ts(l) PntoCP 

th(H) Hold Time, HIGH or lOW 

th(l) Pn toCP 

ts(H) Setup Time, HIGH or lOW 

ts(l) CEP or CET to CP 

th(H) Hold Time HIGH or lOW 

th(l) CEP or CET to CP 

ts(H) Setup Time, HIGH or lOW 

ts(l) PEtoCP 

th(H) Hold Time, HIGH or lOW 

th(l) PEtoCP 

ts(H) Setup Time, HIGH or lOW (F168) 

ts(l) U/DtoCP 

ts(H) Setup Time, HIGH or lOW (F169) 

ts(l) U/DtoCP 

th(H) Hold time, HIGH or lOW 

th(l) U/DtoCP 

tw(H) CP Pulse Width 

tw(l) HIGH or lOW 

54174F 54F 

TA=+25°C TA =-55°C to +125°C 

VCC = +5.0 V VCC = 5.0 V ± 10% 

CL=50pF CL=50pF 

Min Max Min Max 

100 60 

3.0 8.5 3.0 10.5 
4.0 11.5 4.0 14 

5.5 15.5 5.5 18 
4.0 11 4.0 13.5 

5.0 15.5 5.0 18 
4.0 11 4.0 13.5 

2.5 6.0 2.5 8.0 
2.5 8.0 2.5 10 

3.5 11 3.5 13.5 
4.0 16 4.0 18.5 

3.5 11 3.5 13.5 
4.0 10.5 4.0 13 

54174F 54F 

TA = +25°C TA = -55°C to +125°C 

Vee = +5.0 V Vee = 5.0 V ± 10% 

Min Max Min Max 

4.0 5.5 
4.0 5.5 

3.0 3.5 
3.0 3.5 

5.0 7.0 
5.0 7.0 

0 0 
0 0 

8.0 10 
8.0 10 

0 0 
0 0 

11 13.5 
16.5 19 

11 13.5 
7.0 9.0 

0 0 
0 0 

5.0 8.0 
5.0 8.0 
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74F 

TA = O°C to 70°C 

VCC=5.0V±10% 

CL=50pF 

Min Max Unit 

85 MHz 

3.0 9.5 ns 
4.0 13 

5.5 17 ns 
4.0 12.5 

5.0 17 ns 
4.0 12.5 

2.5 7.0 ns 
2.5 9.0 

3.5 12.5 ns 
4.0 17.5 

3.5 12.5 ns 
4.0 12 

74F 

TA = O°C to 70°C 

Vee = 5.0 V ± 10% 

Min Max Unit • 4.5 ns 
4.5 

3.5 ns 
3.5 

6.0 ns 
6.0 

0 ns 
0 

9.0 ns 
9.0 

0 ns 
0 

12.5 ns 
18 

12.5 ns 
8.0 

0 ns 
0 

5.5 ns 
5.5 



II 

® IfIIOTOROLA 

HEX D FLIP-FLOP WITH 
MASTER RESET 

The MC54174F174 is a high-speed hex D flip-flop. The device is used pri
marily as a 6-bit edge-triggered storage register. The device has a Master Re
set to simultaneously clear all flip-flops. 

The F174 consists of six edge-triggered D flip-flops with individual D inputs 
and Q outputs. The Clock (CP) and Master Reset (MR) are common to all 
flip-flops. The state of each D input, one setup time before low-to-high clock 
transition, is transferred to the corresponding flig-flop's Q output. A LOW input 
to the Master Reset (MR) will force all outputs LOW independent of Clock or 
Data inputs. The F174 is useful for applications where only the true output is 
required and the Clock and Master Reset are common to all storage elements. 
• Six Edge-triggered D-type Inputs 
• Buffered Positive Edge-triggered Common Clock 
• Buffered, Asynchronous Common Reset 

CONNECTION DIAGRAM DIP (TOP VIEW) 

FUNCTION TABLE 

Inputs 

@ In, MR~ H 

Dn 

H 

L 

In ~ Bit time before clock pulse 
tn + 1 = Bit time after clock pulse 
H ~ HIGH Voltage Level 
L = LOW Voltage Level 

Outputs 

@In+l 

an 

H 

L 
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MC54n4F174 

HEX D FLIP-FLOP 
WITH MASTER RESET 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plaslic 
SOIC 

LOGIC SYMBOL 

14 05 05 
13 04 04 
11 03 03 
6 02 02 
4 01 01 
3 00 00 

CP MR 

9 1 

Vcc = PIN 16 
GNO = PIN8 

15 

12 
10 
7 

5 
2 



MC54n4F174 

LOGIC DIAGRAM 

DO 

D Q D Q D Q D Q D Q D Q 

QO 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54.74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 125 °c 
74 0 25 70 

10H Output Current - High 54. 74 -1.0 mA 

IOL Output Current - Low 54.74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN. liN = - 18 mA 

VOH Output HIGH Voltage 154•74 2.5 V IOL =-1.0 mA VCC = 4.50 V 

1 74 2.7 V IOL=-1.0 mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20 mA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX. VIN = 2.7 V 

0.1 mA VCC = MAX. VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX. VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX. VOUT = 0 V 

ICC Power Supply Current 30 45 mA VCC= MAX. On = MR =4.5 V. CP =.r 
NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC CHARACTERISTICS 

Symbol Parameter Min 

fmax Maximum Clock Frequency 100 

tpLH Propagation Delay 3.5 

tpHL CPtoQn 4.5 

tpHL Propagation Delay 5.0 
MRtoQn 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(H) Setup lime, HIGH or LOW 4.0 

ts (L) Dn to CP 4.0 

II Ij,(H) Hold lime, HIGH or LOW 0 

th(L) Dn toCP 0 

tw(H) CP Pulse Width, HIGH 4.0 

tw(L) or LOW 6.0 

tw(L) MR Pulse Width LOW 5.0 

trec Recovery lime MR to CP 5.0 

MC54n4F174 

54174F 54F 

TA = +25°e TA = -55°e to +125°e 

Vee = +5.0 V Vee =5.0V± 10% 

eL=50pF eL=50pF 

Typ Max Min Max 

140 80 

5.5 8.0 3.5 10.0 

7.0 10 4.5 12.0 

10 14 5.0 16.0 

54174F 54F 

TA = +25°e TA=-55°e to+125°e 

Vee = +5.0 V Vee=5.0V±10% 

Typ Max Min max 

4.0 

4.0 

1.0 

1.0 

4.0 

6.0 

5.0 

5.0 
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74F 

TA = ooe to +70oe 

Vee = 5.0 V ± 10% 

eL=50pF 

Min Max Unit 

80 MHz 

3.5 9.0 ns 

4.5 11.0 

5.0 15.0 ns 

74F 

TA = ooe to +70oe 

Vee = 5.0 V ± 10% 

Min Max Unit 

4.0 

4.0 ns 

0 

0 

4.0 ns 

6.0 

5.0 ns 

5.0 ns 



® MOTOROLA 

QUAD D FLIP-FLOP 
The MC54174F175 is a high-speed quad D flip-flop. The device is useful for 

general flip-flop requirements where both true and complementary outputs 
are required and clock and clear inputs are common to all flip-flops. The in
formation on the D inputs is stored during the LOW-to-HIGH clock transition. 
Both true and complemented outputs of each flip-flop are provided. A Master 
Reset input resets all flip-flops. independent of the Clock or D inputs when 
LOW. 
• Four Edge-triggered D-type Inputs 
• Buffered Positive Edge-triggered Common Clock 
• Buffered Asynchronous Common Reset 
• True and Complementary Outputs 
• ESD > 4000 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

FUNCTION TABLE 

Inputs 

@In.MR=H 

Dn Qn 

L L 

H H 

tn = Bit time before clock positive~going transition 
tn + 1 = Bit time after clock positive-going transition 
H = HIGH Voltage Level 
L = LOW Voltage Level 

Outputs 

@In+1 

Qn 

H 

L 
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MC54n4F175 

QUAD D FLIP-FLOP 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

2 

6 
7 

11 

10 

14 

15 

LOGIC SYMBOL 

9 

DO 

01 

02 

03 

Vee = PIN 16 
GND= PIN 8 

4 

12 

13 



MC54n4F175 

LOGIC DIAGRAM 

DO 

D Q D Q D Q D Q 

CP Q CP Q CP Q 
CD CD CD 

NOTE: 
This diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

FUNCTIONAL DESCRIPTION 

The F175 consists of four edge-triggered D flop-flops with 
individual D inputs and Q and Q outputs. The Clock and 
Master Reset are common. The four flip-flops will store the 
state of their individual D inputs, one setup time before, on the 
LOW-to-HIGH clock (CP) transition, causing individual Q and 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10L Output Current - Low 

Q outputs to follow. A LOW input on the Master Reset (MR) will 
force all Q outputs LOW and Q outputs HIGH independent of 
Clock or Data inputs. The F175 is useful for general logic 
applications where a common Master Reset and Clock are 
acceptable. 

Min Typ Max Unit 

54, 74 4.5 5.0 5.5 V 

54 -55 25 125 °C 

74 0 25 70 

54,74 -1.0 mA 

54, 74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min TYP Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage O.S V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN =-ISmA VCC=MIN 

VOH Output HIGH Voltage l54,74 2.5 3.4 V IOH=-1.0mA VCC = 4.50 V 

I 74 2.7 3.4 V 10H =-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V 10L = 20 mA VCC=MIN 

IIH Input HIGH Current 20 IlA VIN =2.7 V VCC=MAX 

100 IlA VIN =7.0 V VCC = MAX 

IlL Input LOW Current -0.6 mA VIN =0.5 V VCC = MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT=O V VCC=MAX 

ICC Power Supply Current 22.5 34 mA On = MR=4.5V VCC = MAX 
Cp=J 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC CHARACTERISTICS 

Symbol Parameter Min 

fmax Maximum Clock Frequency 100 

tpLH Propagation Delay 3.5 

tpHL CPtoOn orOn 4.0 

tpHL Propagation Delay 4.5 
MRto-On 

tpLH Propagation Delay 4.0 

MRtoOn 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(H) Setup Time, HIGH or LOW 3.0 

ts(L) Dn toCP 3.0 

th(H) Hold Time, HIGH or LOW 1.0 

th(L) Dn toCP 1.0 

tw(H) CP Pulse Width, HIGH 4.0 

tw(L) or LOW 5.0 

tw(L) MR Pulse Width, LOW 5.0 

tree Recovery Time, MR to CP 5.0 

MC54n4F175 

54n4F 54F 

TA=+25°e TA = -55°e to +125°e 

Vee = +5.0 V Vee=5.0V±10% 

eL=50pF eL=50pF 

Typ Max Min Max 

140 100 

5.0 6.5 3.5 8.5 

6.5 8.5 4.0 10.5 

9.0 11.5 4.5 15 

6.5 8.5 4.0 10 

54n4F 54F 

TA=+25°e TA = -55°C to +125°e 

Vee = +5.0 V Vee = 5.0 V ± 10% 

Typ Max Min Max 

3.0 

3.0 

1.0 

1.0 

4.0 

5.0 

5.0 

5.0 
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74F 

TA = DoC to +70oe 

Vee = 5.0 V± 10% 

eL=50pF 

Min Max Unit 

100 MHz 

3.5 7.5 ns 

4.0 9.5 

4.5 13 ns 

4.0 9.0 ns 

74F 

TA = ooe to +70oe 

Vee=5.0V±10% 

Min Max Unit 

3.0 

3.0 ns 

1.0 

1.0 • 4.0 ns 

5.0 

5.0 ns 

5.0 ns 



II 

® MOTOROLA 

4-BIT ARITHMETIC LOGIC UNIT 
The MC5417 4F181 is a 4-bit Arithmetic Logic Unit (ALU) which can perform 

all the possible 16 logic operations on two variables and a variety of arithmetic 
operations. It is 40% faster than the Schottky ALU and only consumes 30% 
as much power. 

• Provides 16 Arithmetic Operations, ie, Add, Subtract, Compare, 
Double, Plus Twelve Other Arithmetic Operations 

• Provides all 16 Logic Operations of Two Variables, ie, Exclusive-OR, 
Compare, AND, NAND, OR, NOR, Plus Ten Other Logic Operations 

• Full Lookahead for High-Speed Arithmetic Operation on Long Words 

CONNECTION DIAGRAM 

Vee Al 81 A2 82 83 G 

) 

53 51 50 en 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

VOH 
Output Vo~age - High 

A= Boutput 

IOl Output Current - low 

P A=B F3 

54,74 

54 

74 

54, 74 

54,74 

54, 74 

FAST AND LS TTL DATA 
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MC54n4F181 

4-BIT ARITHMETIC LOGIC UNIT 

FAST'M SCHOTTKY TTL 

,- NSUFFIX 
PLASTIC 

CASE 724-03 

ORDERING INFORMATION 

MC54174FXXXN Plastic 

Min Typ Max Unit 

4.5 5.0 5.5 V 

-55 25 125 
°C 

0 25 70 

-1.0 rnA 

5.5 V 

20 rnA 



ACTIVE-HIGH OPERANDS 
2 1 23 22 21 20 19 18 

6 A=B 

5 G 
4 

3 
P 

10 11 13 

Cn M Ao BO 

MC54174F181 

LOGIC SYMBOLS 

16 
8 

14 6 

17 5 

4 
15 

3 

VCC = PIN 24 
GND= PIN 12 

LOGIC DIAGRAM 
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ACTIVE-LOW OPERANDS 
2 1 23 22 21 20 19 18 

16 

So A=B 14 

S1 G 17 
S2 

S3 
P 15 

9 10 11 13 



II 

MC54n4F181 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

10H Output Current - HIGH 250 I1A VOH=5.5V VCC= MIN, A= B 

1 54,74 2.5 3.4 V 10H =-1.0 mA VCC=4.5V 
VOH Output HIGH Voltage 

I 74 2.7 3.4 V IOH=-1.0mA VCC = 4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

20 I1A VIN=2.7V 
IIH Input HIGH Current 

I1A VIN=7.0V 
VCC=MAX 

100 

M Input -0.6 mA 

A and B Inputs -1.8 mA 
IlL Input LOW Current VIN = 0.5 V VCC=MAX 

SO_3 lnputs -2.4 mA 

Cn Input -3.0 mA 

lOS 
Output Short Circuit 

-60 -150 mA VOUT=OV VCC=MAX Current (Note 2) 

ICC Power Supply Current 43 65 mA VCC=MAX 

NOTES: 
1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FUNCTIONAL DESCRIPTION 

The F1Sl is a 4-bit high-speed parallel Arithmetic Logic Unit 
(ALU). Controlled by the four Function Select inputs (SO-S3) 
and the Mode Control input (M), it can perform all the 16 pos
sible logic operations or 16 different arithmetic operations on 
active-HIGH or active-LOW operands. The Function Table 
lists these operations. 

When the Mode Control input (M) is HIGH, all internal carries 
are inhibited and the device performs logic operations on the 
individual bits as listed. When the Mode Control input is LOW, 
the carries are enabled and the device performs arithmetic op
erations on the two 4-bit words. The device incorporates full in
ternal carry lookahead and provides for either ripple carry be
tween devices using the Cn+4 output, or for carry lookahead 
between'packages using the signals P (Carry Propagate) and 
G (Carry Generate). In the Add mode, P indicates that F is 15 
or more, while G indicates that F is 16 or more. In the Subtract 
mode, P indicates that F is zero or less, while G indicates that 
F is less than zero. P and G are not affected by carry in. When 
speed requirements are not stringent, it can be used in a sim
ple Ripple Carry mode by connecting the Carry output (Cn + 4) 
signal to the Carry input (Cn) of the next unit. For high-speed 
operation the device is used in conjunction with a carry looka
head circuit. One carry lookahead package is required for 

each group of four F1Sl devices. Carry lookahead can be pro
vided at various levels and offers high-speed capability over 
extremely long word lengths. 

The A = B output from the device goes HIGH when all four 
F outputs are HIGH and can be used to indicate logic equiva
lence over four bits when the unit is in the Subtract mode. The 
A = B output is open collector and can be wired-AND with other 
A = B outputs to give a comparison for more than four bits. The 
A = B signal can be used with the Cn + 4 signal to indicate A 
> Band A< B. 

The Function Table lists the arithmetic operations that are 
performed without a carry in. An incoming carry adds a one to 
each operation. Thus, select code LHHL generates A minus 
B minus 1 (2s complement notation) without a carry in and 
generates A minus B when a carry is applied. Because sub
traction is actually performed by complementary addition (Is 
complement), a carry out means borrow; thus a carry is gener
ated when there is no underflow' and no carry is generated 
when there is underflow. As indicated, this device can be used 
with either active-LOW inputs producing active-LOW outputs 
or with active-HIGH inputs producing active-HIGH outputs. 
For either case the table lists the operations that are performed 
to the operands labeled inside the logic symbol. 
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AC CHARACTERISTICS 

Parameter 

Symbol Path 

IpLH 
Cn IOCn +4 

IpHL 

IpLH 
AorBloCn +4 

IpHL 

IpLH 
AorBloCn +4 

IpHL 

tpLH Cnlo F 
tPHL 

IpLH AorBloG 
IPHL 

IpLH AorBtoG 
IpHL 

IPLH AorBloP 
tpHL 

IpLH AorBtoP 
tpHL 

tpLH 
Ai or Bi 10 Fi 

tpHL 

IpLH AjorBiloFj 
IpHL 

IpLH AnyAorB 
IpHL to Any F 

IpLH AnyAorB 

IpHL 10 Any F 

IpLH AorBtoF 
IpHL 

IPLH AorBtoA=B 
IpHL 

MC54n4F181 

54174F 54F 

TA = +25°e TA = -55 to +125°e 
Vee = +5.0 V Vee=5.0V±10% 
eL=50pF eL=50pF 

Mode Min Max Min Max 

3.0 8.5 3.0 10.5 
3.0 8.0 3.0 10 

Sum 5.0 13 5.0 15 
5.0 12 5.0 14 

Oil 
5.0 14 5.0 16 
5.0 13 5.0 15 

Any 
3.0 8.5 3.0 10.5 
3.0 8.5 3.0 10.5 

Sum 3.0 7.5 3.0 9.5 
3.0 7.5 3.0 9.5 

Oil 
3.0 8.5 3.0 10.5 
3.0 9.5 3.0 11.5 

Sum 3.0 7.0 3.0 9.0 
3.0 7.5 3.0 9.5 

Oil 
4.0 7.5 4.0 9.5 
3.5 8.5 3.5 10.5 

Sum 3.0 9.0 3.0 11 
3.0 10 3.0 11 

Oil 
3.0 11 3.0 13 
3.0 11 3.0 13 

Sum 4.0 10.5 4.0 12.5 
4.0 10 4.0 12 

Oil 
4.5 12 4.5 14 
4.5 12 4.5 14 

Logic 
4.0 9.0 4.0 11 
4.0 10 4.0 12 

Oil 
11 27 11 31 
7.0 12.5 7.0 14.5 
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74F 

TA = 0 to +70oe 
Vee = 5.0 V ±10% 

eL=50pF 

Min Max Unit 

3.0 9.5 
3.0 9.0 

ns 

5.0 14 
5.0 13 

ns 

5.0 15 
5.0 14 

ns 

3.0 9.5 
3.0 9.5 

ns 

3.0 8.5 
3.0 8.5 

ns 

3.0 9.5 
3.0 10.5 

ns 

3.0 8.0 
3.0 8.5 

ns 

4.0 8.5 
3.5 9.5 

ns 

3.0 10 
3.0 10 

ns 

3.0 12 
3.0 12 

ns 

4.0 11.5 
4.0 11 

ns 

4.5 13 
4.5 13 

ns 

4.0 10 
4.0 11 

ns 

11 29 
7.0 13.5 

ns 



II 

MC54174F181 

FUNCTION TABLE 

ModeSelact Active-LOW Operands 
Inputs & Fn Outputs 

Logic Arithmetic" 
S3 S2 S1 So (M=H) (M = L)(Cn = L) 

L L L L A A minus 1 
L L L H AB ABminus 1 
L L H L A+B ABminus 1 
L L H H Logic 1 minus 1 

l H l l A+B A plus (A+B) 
l H l H B AB plus (A + B) 
l H H l AEilB A minus B minus 1 
l H H H A+B A+B 

H l l l AB Aplus(A+B) 
H l l H AEilB A plusB 
H l H l B AB plus (A + B) 
H l H H A+B A+B 

H H l l logic 0 A plus A' 
H H l H AB AB plus A 
H H H l AB AB minus A 
H H H H A A 

. . .. 'Each bit IS shifted to the next more Significant position. 
"Arithmetic operations expressed in 2s complement notation. 

Active-HIGH Operands 
& Fn Outputs 

Logic Arithmetic" 
(M=H) (M = L)(Cn = H) 

A A 
A+B A+B 
AB A+B 
logic 0 minus 1 

AB ApiusAB 
-

(A + B) plus AB B 
AEilB A minus B minus 1 
AB ABminus1 

A+B A plus AB 
AEilB A plus B 
B (A + B) plus AB 
AB ABminus 1 

logic 1 A plus A' 
A+B (A+ B) plus A 
A+B (A+B) plus A 
A A minus 1 

H = HIGH Voltage Level 
L = LOW Voltage Level 
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® MOTOROLA 

CARRY LOOKAHEAD 
GENERATOR 

The MC54/7 4F182 is a high-speed carry lookahead generator. It is general
ly used with the F181, F381 or29F01 4-bit arithmetic logic unitto provide high
speed lookahead over word lengths of more than four bits. 
• Provides Lookahead Carries Across a Group of Four ALUs 
• Multi-level Lookahead High-speed Arithmetic Operation Over Long 

Word Lengths 

CONNECTION DIAGRAM DIP (TOP VIEW) 

LOGIC DIAGRAM 

FAST AND LS TTL DATA 
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12 

11 

9 

MC54n4F182 

CARRY LOOKAHEAD 
GENERATOR 

FAS'P" SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 
13 

en + x 

en +y 
vee = PIN 16 
GND = PIN 8 

15 

en + z 14 

P 

10 



II 

FUNCTION TABLE 

Cn GO Po 

X H H 

L H X 

X L X 

H X L 

X X X 

X H H 

L H X 

X X X 

X L X 

H X L 

X X X 

X X X 

X H H 

L H X 

X X X 

X X X 

X L X 

H X L 

X 

X 

X 

H 

X 

X 

X 

L 

H 

X 

X 

X 

L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Inputs 

G1 P1 

H H 

H X 

H X 

L X 

X L 

X L 

X X 

H H 

H X 

H X 

X X 

L X 

X L 

X L 

X X 

X X 

H H 

H X 

X X 

X X 

L X 

X L 

X 

H 

X 

X 

L 

GUARANTEED OPERATING RANGES 

G2 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

X 

L 

X 

X 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

MC54n4F182 

P2 G3 P3 Cn+x 

L 

L 

H 

H 

H 

X 

X 

X 

X 

L 

L 

L 

X H H 

H H X 

X H X 

X H X 

X L X 

X X L 

L X L 

L X L 

X X 

X X 

H X 

X H 

L L 

54,74 

54 

74 

54, 74 

54, 74 
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Min 

4.5 

-55 

0 

Outputs 

Cn+y Cn+z G P 

L 

L 

L 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

L 

Typ Max Unit 

5.0 5.5 V 

25 125 °c 
25 70 

-1.0 mA 

20 mA 



MC54n4F182 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18rnA VCC=MIN 

VOH Output HIGH Voltage 154•74 2.5 3.4 V IOH=-1.0rnA VCC = 4.50 V 

1 74 2.7 3.4 V IOH=-1.0rnA VCC = 4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20 rnA VCC=MIN 

IIH Input HIGH Current 20 IlA VIN =2.7V VCC=MAX 

100 IlA VIN =7.0V VCC=MAX 

Cn Input -1.2 

P3 1nput -2.4 

IlL Input LOW P2 1nput -3.6 rnA VIN =0.5V VCC= MAX 

Current G3. PO. P1 Inputs -4.8 

GO. G2 Inputs -8.4 

G1 1nput -9.6 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=OV VCC=MAX 

ICCH Power Supply Current (All Outputs HIGH) 18.4 28 rnA P3. G3=4.5V VCC=MAX 
All Other Inputs = GND 

ICCL Power Supply Current (All Outputs LOW) 23.5 36 rnA GO. G1. G2 = 4.5 V VCC=MAX 
All Other Inputs = GND 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. No more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter Min 

tpLH Propagation Delay 3.0 

tPHL Cn to Cn + x. Cn + y. Cn + z 3.0 

tPLH Propagation Delay 2.5 

tpHL PO. P1. or P2 to Cn + x. 1.5 
Cn+y.Cn + z 

tpLH Propagation Delay 2.5 
- - -

tPHL GO. G1. or G2 to Cn + x. 1.5 
Cn+y.Cn + z 

54n4F 54F 

TA=+25°C TA = -55°C to +125°C 

VCC=+5.0V VCC = 5.0 V ± 10% 

CL=50pF CL=50pF 

Typ Max Min Max 

6.6 8.5 3.0 10.5 

6.8 9.0 3.0 11 

6.2 8.0 2.5 10.7 

3.7 5.0 1.5 6.5 

6.5 8.5 2.5 10.5 

3.9 5.2 1.5 6.5 
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74F 

TA = DOC to +70°C 

VCC = 5.0V ± 10% 

CL=50pF 

Min Max Unit 

3.0 9.5 
ns 

3.0 10 

2.5 9.0 

1.5 6.0 ns 

2.5 9.5 

1.5 6.0 ns 

• 



MC54n4F182 

AC CHARACTERISTICS (Continued) 

54174F 54F 74F 

TA=+25°e TA = -55°e to +125°e TA = ooe to +70oe 

Vee = +5.0 V Vee = 5.0 V ± 10% Vee =5.0V± 10% 

eL=50pF eL=50pF eL=50pF 

Symbol Parameter Min Typ Max Min Max Min Max Unit 

tPLH Propagation Delay 2.0 7.9 10 2.0 12.5 2.0 11 
ns 

tpHL 1'1.1'2. or Pa to G 2.0 6.0 8.0 2.0 9.5 2.0 9.0 

tpLH Propagation Delay 2.0 8.a 10.5 2.0 12.5 2.0 11.5 
ns 

tpHL GntoG 1.5 5.7 7.5 1.5 9.5 1.5 8.5 

tPLH Propagation Delay 2.5 5.7 7.5 2.5 11 2.5 8.5 
ns 

tPHL PntoP 2.5 4.1 5.5 2.5 7.5 2.5 6.5 

FUNCTIONAL DESCRIPTION 

The F182 carry lookahead generator accepts up to four 
pairs of active-LOW Carry Propagate (PO-P3) and carry Gen
erate (GO-G3) signals and an active-HIGH Carry input (Cn) and 
provides anticipated active-HIGH carries (Cn + x, Cn + y, Cn + z) 
across four groups of binary adders. The F182 also has ac
tive-LOW Carry Propagate (P) and Carry Generate (G) out
puts which may be used for further levels of lookahead. The 
logic equations provided at the output are: 

Cn + x = GO + POCn 
Cn + y =Gl +P1 GO+ P1POCn 
Cn + z = G2 + P2Gl + P2Pl GO + P2Pl POCn 

CIN ..... ------..., 

.. AWs may be either F1Bl, F381, or 2901 A. 

G = G3 + P3G2 + P3P2Gl + P3P2P1GO 
P = P3P2P1PO 
Also, the F182 can be used with binary ALUs in an active

LOW or active-HIGH input operand mode. The connections 
(Figure 1) to and from the ALU to the carry lookahead genera
tor are identical in both cases. Carries are rippled between 
lookahead blocks. The critical speed path follows the circled 
numbers. There are several possible arrangements for the 
carry interconnects, but all achieve about the same speed. A 
28-bit ALU is formed by dropping the last F18l or F38l. 

COUT 
(C32) 

Figure 1. 32-Blt ALU with Ripple Carry Between 16-Blt Lookahead ALUs 
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® MOTOROLA 

4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTER 

The Me? 4F194 is a high-speed 4-bit bidirectional universal shift register. As 
a high-speed multifunctional, sequential building block, it is useful in a wide 
variety of applications. It may be used in serial-serial, shift left, shift right, 
serial-parallel, parallel-serial, and parallel-parallel data register transfers. The 
F194 is similar in operation to the S195 universal shift register, with added 
features of shift left without external connections and hold (do nothing) modes 
of operation. 

• Typical Shift Frequency of 150 MHz 
• Asynchronous Master Reset 
• Hold (Do Nothing) Mode 
• Fully Synchronous Serial or Parallel Data Transfers 

FUNCTIONAL DESCRIPTION 

The F194 contains four edge-triggered D flip-flops and the necessary 
interstage logic to synchronously perform shift right, shift left, parallel load and 
hold operations. Signals applied to the Select (SO, Sl) inputs determine the 
type of operation, as shown in the Function Table. Signals on the Select, 
Parallel data (PO- P3) and Serial data (DSR, DsLl inputs can change when the 
clock is in either state, provided only that the recommended setup and hold 
times, with respect to the clock rising edge, are observed. A LOW signal on 
Master Reset (MR) overrides all other inputs and forces the outputs LOW. 

CONNECTION DIAGRAM 

VCC QO Ql Q2 Q3 CP SI So 

FUNCTION TABLE 

Operating Inputs Outputs 
Mode MR S1 So DSR DSL Pn QO Q1 

Reset L X X X X X L L 

Hold H I I X X X qO ql 

Shift Left 
H h I X I X ql q2 
H h I X h X ql q2 

Shift Right 
H I h I X X L qO 
H I h h X X H qO 

Parallel Load H h h X X Pn PO PI 
I = LOW voltage level one setup time prior to the LOW·te-HIGH clock tranSition. 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition. 

Q2 

L 

q2 

q3 
q3 

ql 
ql 

P2 

Q3 

L 

q3 
L 
H 

q2 
q2 

P3 

Pn. qn = Lower case letters indicate the state of the referenced input or output one setup 
time prior to the LOW·to-HIGH clock transition. 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
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MC74F194 

4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTER 

FAST'M SCHOTTKY TTL 

Jllff/fttu 
J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

MC74FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

11 10 9 

CP SI So 
MR DSR 

15 QO Po 

Ql 
PI 

14 
P2 

13 Q2 P3 
12 Q3 DSL 

VCC= PIN 16 
GND= PIN8 

4 
5 
6 

• 



II 

MC74F194 

LOGIC DIAGRAM 

Po 

DSR------, r-ttt--+- DSR 

Cp-1~-----~-+__4----+-~-~--~--_+-+_--~ 

MR~~-------~_4-----~-~-----+-+_----~ 

00 
Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate 
propagation delays. 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °c 
10H Output Current - High 74 -1.0 mA 

10L Output Current - Low 74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

VIK Input Clamp Diode Voltage -1.2 V 

I 74 2.5 3.4 V 
VOH Output HIGH Voltage 

I 2.7 3.4 V 74 

VOL Output LOW Voltage 0.35 0.5 V 

20 IlA 
IIH Input HIGH Current 

100 ~ 

IlL Input LOW Current -0.6 mA 

lOS Output Short Circuit Current (Note 2) -60 -150 mA 

ICC Power Supply Current 33 46 mA 

NOTES: 
1. For conditions such as MIN or MAX. use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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Test Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

I'N=-18mA VCC=MIN 

IOH=-1.0mA VCC=4.5V 

'OH=-1.0 mA VCC=4.75V 

IOL=20mA VCC=MIN 

VIN=2.7V 
VCC=MAX 

VIN=7.0V 

VIN =O.5V VCC = MAX 

VOUT=OV VCC = MAX 

Sn, MR, DSR, 
DSL=4.5V 

VCC = MAX Pn = Gnd, 
CP=S 



AC CHARACTERISTICS 

Symbol Parameter 

'max Maximum Shift Frequency 

tpLH Propagation Delay 

tpHL CPtoQn 

tpHL 
Propagation Delay 
MRtoQn 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Set up Time, HIGH or LOW 
ts(L) Pn or DSR or DSL to CP 

th(H) Hold Time, HIGH or LOW 
th(L) Pn or DSR or DSL to CP 

ts(H) Set up Time, HIGH or LOW 
ts(L) Sn to CP 

th(H) Hold Time, HIGH or LOW 
th(L) Sn to CP 

tw(H) CP Pulse Width HIGH 

tw(L) MR Pulse Width LOW 

trec 
Recovery Time 
MRtoCP 

MC74F194 

74F 

TA" +2S0C 
VCC,,+S.OV 
CL" SO pF 

Min Max 

105 

3.0 7.0 
3.5 7.5 

4.5 12 

74F 

TA,,+2SoC 
VCC,,+S.OV 

Min 

4.0 
4.0 

0 
0 

8.0 
8.0 

0 
0 

5.0 

5.0 

7.0 
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Max 

74F 

TA"Oto+70°C 
VCC" S.O V ±10% 

CL"SO pF 

Min Max Unit 

90 MHz 

3.5 8.0 
3.5 8.0 

ns 

4.5 14 ns 

74F 

TA"Oto+70°C 
VCC "S.O V ±10% 

Min Max Unit 

4.0 
4.0 

ns 
1.0 
1.0 

9.0 
8.0 

ns 
0 
0 

5.5 ns 

5.0 ns 

8.0 ns 
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® MOTOROLA 

4-BIT PARALLEL 
ACCESS SHIFT REGISTER 

The functional characteristics of the MC74F195 4-Bit Parallel Access Shift 
Register are indicated in the Logic Diagram and Function Table. The device 
is useful in a wide variety of shifting, counting, and storage applications. It per
forms serial, parallel, serial-to-parallel, or parallel-to-serial data transfers at 
very high speeds. 

The MC7 4F195 operates in two primary modes, shift right (00-01) and par
allelload, which are controlled by the state of the Parallel Enable (PE) input. 
Serial data enters the first flip-flop (00) via the J and K inputs when the PE 
input is HIGH, and is shifted 1 bit in the direction 00-01-02-03 following each 
LOW-to-HIGH clock transition. The J and K inputs provide the flexibility of the 
JK type input is made for special applications, and by tying the two pins togeth
er the simple D-type input is made for general applications. The device ap
pears as four common clocked D flip-flops when the PE input is LOW. After 
the LOW-to-HIGH clock transition, data on the parallel inputs (DO-D3) is trans
ferred to the respective 00-03 outputs. Shift left operation (03-02) can be 
achieved by tying the On outputs to the Dn-1 inputs and holding the PE input 
LOW. 

All parallel and serial data transfers are synchronous, occurring after each 
LOW-to-HIGH .clock transition. The MC74F195 utilizes edge-triggering; 
therefore, there is no restriction on the activity of the J, K, Dn, and PE inputs 
for logic operation, other than the setup and hold time requirements. 

A LOW on the asynchronous Master Reset (MR) input sets all 0 outputs 
LOW, independent of any other input condition. 
• Shift Right and Parallel Load Capability 
• J-K (D-Type) Inputs to First Stage 
• Complement Output from Last Stage 
• Asynchronous Master Reset 

CONNECTION DIAGRAM DIP 

FAST AND LS TIL DATA 
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MC74F195 

4-BIT PARALLEL 
ACCESS SHIFT REGISTER 

FASTTM SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

... N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC74FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

9 4 5 6 7 
A I I I I 

2- JPEDoD1D2Da 

10- CP Q3- 11 

3-< 
KMR Qo Ql Q2 Q3 

11~ 114 113 A 
Vee = PIN 16 
GND= PIN 8 



GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

PE 

CP 

MR 

FUNCTION TABLE 

Operating Modes 

Asynchronous Reset 

Shift, Set First Stage 

Shift, Reset First Stage 

Shift, Toggle First Stage 

Shift, Retain First Stage 

Parallel Load 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

MC74F195 

LOGIC DIAGRAM 

MR CP 

L X 

H i 

H i 

H i 

H i 

H i 

Min Typ 

74 4.5 5.0 

74 0 25 

74 

74 

Inputs 

PE J K On QO Q1 

X X X X L L 

h h h X H qO 

h I I X L qO 
-

h h I X qO qO 

h I h X qO qO 

I X X dn dO dl 

dn (qn) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock trans~ion. 
t = LOW-to-HIGH clock transition 
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Max Unit 

5.5 V 

70 °C 

-1.0 rnA 

20 rnA 

Outputs 

Q2 Q3 Q3 

L L H 

ql q2 q2 

ql q2 q2 
-

ql q2 q2 
-

ql q2 q2 

d2 d3 d3 



MC74F195 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage I 74 2.S V IOH=-1.0mA VCC=4.SV 

1 74 2.7 V VCC = 4.7S V 

VOL Output LOW Voltage O.S V IOL=20mA VCC=4.S V 

IIH Input HIGH Current 20 IJ.A VIN=2.7V VCC = MAX 

100 VIN=7.0V 

IlL Input LOW Current -0.6 rnA VCC=MAX 

lOS Output Short Circuit Current (Note 2) -60 -ISO rnA VOUT=O V VCC=MAX 

ICC Power Supply Current 38 rnA VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

'max 

tPLH Propagation Delay 

tpHL CPtoQ/Q 

tpHL Propagation Delay, MR to Q 

tPLH Propagation Delay, MR to Q 

54174F 

TA=+25°C 

VCC=+5.0V 

CL=50pF 

Min Max 

lOS 

2.S 7.0 

2.S 8.0 

3.0 10 

3.0 10.S 

FAST AND LS TTL DATA 

4-106 

74F 

TA = O°C to + 70°C 

VCC = 5.0 V ± 10% 

CL=50pF 

Min Max Unit 

90 MHz 

2.S 8.0 ns 

2.S 9.0 

3.0 11 ns 

3.0 11 ns 



MC74F195 

AC OPERATING REQUIREMENTS 

74F 

TA=+25DC 

VCC=+5.0V 

CL=50pF 

Symbol Parameter Min Max 

ts(H) Setup Time, HIGH or LOW J, K, D to CP 4.0 

ts (L) 

th(H) Hold Time, HIGH or LOW J, K, D to CP 

th (L) 

ts(H) Setup Time, HIGH or LOW PE to CP 

ts (L) 

th(H) Hold Time, HIGH or LOW PE to CP 

th (L) 

tw(H) CP Pulse Width, HIGH 

twILl MR Pulse Width, LOW 

trec Recovery Time, MR to CP 

4.0 

0 

0 

8.0 

8.0 

0 

0 

5.0 

5.0 

7.0 

FAST AND LS TTL DATA 

4-107 

74F 

TA = ODC to + 70DC 

VCC=5.0V±10% 

CL=50pF 

Min Max Unit 

4.0 ns 

4.0 

1.0 ns 

1.0 

9.0 ns 

9.0 

0 ns 

0 

5.5 ns 

5.0 ns 

8.0 ns 

I 

• I 



II 

® MOTOROLA 

OCTAL BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

The F240, F241 and F244 are octal buffers and line drivers designed to be 
employed as memory address drivers, clock drivers, and bus-oriented trans
mitters/receivers which provide improved PC board denSity. 
• 3-State Outputs Drive Bus Lines or Buffer Memory Address Registers 
• Outputs Sink 64 mA 
• 15 mA Source Current 
• Input Clamp Diodes Limit High-Speed Termination Effects 
• ESD > 4000 Volts 

CONNECTION DIAGRAMS 

MC54174F240 

Vee OEb 'fao IbO 

MC54174F241 

Vee OEb YaO IbO Yal Ibl Ya2 Ib2 Ya3 1b3 

FAST AND LS TTL DATA 

4-108 

MC54n4F240 
MC54n4F241 
MC54n4F244 

OCTAL BUFFERILINE DRIVER 
WITH 3-STATE OUTPUTS 

FASTTM SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 73S-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 



MC54n4F240. MC54n4F241 • MC54n4F244 

FUNCTION TABLE 
MC54174F240 

Inputs 

OEa la OEb Ib 

L L L L 
L H L H 
H X H X 

Outputs 

Va Vb 

H H 
L L 
Z Z 

FUNCTION TABLE 
MC54174F241 

Inputs 

OEa la OEb Ib 

L L H L 
L H H H 
H X L X 

Outputs 

Va Vb 
L L 
H H 
Z Z 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care; Z = High Impedance 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54 
74 

54 
74 

FAST AND LS TTL DATA 

4-109 

FUNCTION TABLE 
MC54174F244 

Inputs 

OEa la OEb Ib 
L L L L 
L H L H 
H X H X 

Min Typ 

4.5 5.0 

-55 25 

0 25 

Outputs 

Va Vb 
L L 
H H 
Z Z 

Max Unit 

5.5 V 

125 °c 
70 

-12 rnA 

-15 

48 rnA 

64 



II 

MC54n4F240 • MC54n4F241 • MC54n4F244 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min lYP Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage 54,74 2.4 3.4 V 10H =-3.0 mA VCC=4.50V 

74 2.7 3.4 V 10H =-3.0 mA VCC=4.75V 

54 2.0 V IOH=-12mA VCC=4.50V 

74 2.0 V IOH=-15mA VCC=4.50V 

VOL Output LOW Voltage 54 0.55 V 10L=48mA VCC=MIN 

74 0.55 V IOL=64mA 

10lH Output Off Current HIGH 50 IlA Vour=2.7V VCC = MAX 

lOlL Output Off Current LOW -50 !1A Vour=0.5V VCC=MAX 

IIH Input HIGH Current 20 IlA VIN=2.7V VCC=MAX 

100 VIN =7.0V 

Data Inputs 
IlL Input LOW Current F241 , F244 -1.6 mA VIN=0.5V VCC=MAX 

Other -1.0 

lOS Output Short Circuit Current 74 -100 -225 mA Vour=GND VCC=MAX 

(Note 2) 54 -100 -275 mA 

'CCH Power Supply Current HIGH F240 35 

F241 , F244 60 

'CCL Power Supply Current LOW F240 75 mA VCC=MAX 

F241,F244 90 

'CCl Power Supply Current OFF F240 75 

F241,F244 90 

NOTES: 
1. For condHions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 

4-110 



MC54n4F240. MC54n4F241 • MC54n4F244 

AC CHARACTERISTICS - MC54174F240 

Symbol Parameter 

tpLH Propagation Delay, Data to Output 

tpHL 

tpZH Output Enable Time 

tpZL 

tpHZ Output Disable Time 

tpLZ 

AC CHARACTERISTICS - MC54174F241 

Symbol Parameter 

tpLH Propagation Delay, Data to Output 

tpHL 

tpZH Output Enable Time 

tpZL 

tPHZ Output Disable Time 

tpLZ 

AC CHARACTERISTICS - MC54174F244 

Symbol Parameter 

tPLH Propagation Delay, Data to Output 

tPHL 

tpZH Output Enable Time 

tpZL 

tpHZ Output Disable Time 

tpLZ 

!i4l74F 54F 

TA"'+25°e TA '" -55°e to +125°e 

Vee ",+5.0V Vee'" 5.0 V ± 10% 

eL",50pF CL'" 50 pF 

Min Typ Max Min Max 

2.5 5.1 7.0 2.5 9.0 

1.5 3.5 4.7 1.5 6.0 

2.0 3.5 5.2 2.0 6.5 

4.0 6.9 9.0 4.0 13.5 

2.0 4.0 5.3 2.0 6.5 

1.5 6.0 8.0 2.0 12.5 

!i4l74F 54F 

TA"'+25°e TA '" -55°e to +125°e 

Vee ",+5.0 V Vee'" 5.0 V ± 10% 

eL",50pF eL '" 50 pF 

Min Typ Max Min Max 

2.5 4.0 5.2 2.0 6.5 

2.5 4.0 5.2 2.0 7.0 

2.0 4.3 5.7 2.0 7.0 

2.0 5.4 7.0 2.0 8.5 

2.0 4.5 6.0 2.0 7.0 

2.0 4.5 6.5 2.0 12.5 

54174F 54F 

TA'" +25°C TA '" -55°e to +125°C 

Vce",+5.0V Vee",5.0V±10% 

CL",50pF CL '" 50 pF 

Min Typ Max Min Max 

2.5 4.0 5.2 2.5 6.5 

2.5 4.0 5.2 2.5 7.0 

2.0 4.3 5.7 2.0 7.0 

2.0 5.4 7.0 2.0 8.5 

2.0 4.5 6.0 2.0 7.0 

2.0 4.5 6.0 2.0 10.0 

FAST AND LS TTL DATA 

4-111 

74F 

TA '" ooe to +70oe 

Vee",5.0V±10% 

eL'"50 pF 

Min Max 

2.5 8.0 

1.5 5.7 

2.0 5.7 

4.0 10 

2.0 6.3 

1.5 9.5 

74F 

TA '" ooe to +70°C 

Vee",5.0V±10% 

eL'"50 pF 

Min Max 

2.5 6.2 

2.5 6.5 

2.0 6.7 

2.0 8.0 

2.0 7.0 

2.0 7.5 

74F 

TA '" ooe to +70oe 

Vce '" 5.0 V ± 10% 

CL",50pF 

Min Max 

2.5 6.2 

2.5 6.5 

2.0 6.7 

2.0 8.0 

2.0 7.0 

2.0 7.0 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 



II 

® MOTOROLA 

QUAD BUS TRANCEIVERS 
WITH 3-STATE OUTPUTS 

The MC54174F242 and MC54f74F243 are Quad Bus Transmitters/Receiv
ers designed for 4-line asynchronous 2-way data communication between 
data buses. 
• 2-Way Asynchronous Data Bus Communication 
• Input Clamp Diodes Limit High-Speed Termination Effects 
• ESD > 4000 Volts 

MC54174F242 (TOP VIEW) 

VCC OE2 NC 18 

NC lA 3A 4A 

MC54174F243 (TOP VIEW) 

Vee OE2 NC 18 38 

lA 2A 3A 4A 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

Vee Supply Voltage 54,74 

TA Operating Ambient Temperature Range 54 

74 

IOH Output Current - High 54 

74 

IOL Output Current - Low 54 

74 

FAST AND LS TIL DATA 

4-112 

Min 

4.5 

-55 

0 

MC54n4F242 
MC54n4F243 

QUAD BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 

FAS"'-'" SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXD SOIC 

l\Ip Max Unit 

5.0 5.5 V 

25 125 °C 

25 70 

-12 rnA 

-15 

48 rnA 

64 



MC54n4F242. MC54n4F243 

FUNCTION TABLE - MC54174F242 FUNCTION TABLE - MC54n4F243 

Inputs Inputs Inputs Inputs 

OEl 0 Output OE2 0 Output OEl 0 Output OE2 0 Output 

L L H L X Z L L L L X Z 

L H L L X Z L H H L X Z 

H X Z H L H H X Z H L L 

H X Z H H L H X Z H H H 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care; Z = HIGH Impedance 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage O.B V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN =-lB rnA VCC=MIN 

54 2.0 V 10H =-12 rnA VCC = 4.50 V 

VOH Output HIGH Voltage 74 2.0 V 10H =-15 rnA VCC=4.50V 

54,74 2.4 V 10H =-3.0 rnA VCC=4.50V 

74 2.7 V 10H =-3.0 rnA VCC=4.75V 

VOL Output LOW Voltage 54 0.55 V 10L=48rnA VCC=MIN 

74 0.55 V 10L= EI4 rnA 

10ZH Output Off Current HIGH 70 IlA VOUT=2.7V VCC=MAX 

1.0 rnA VOUT=5.5V 

IOZL Output Off Current LOW -1.6 rnA VOUT=0.5V VCC=MAX 

Enable 20 I1A VIN=2.7V 

IIH Input HIGH Current Data 70 IlA VIN=2.7V VCC=MAX 

Data 1.0 rnA VIN = 5.5 V 

Enable 0.1 rnA VIN=7.0V 

IlL Input LOW Current Enable -1.0 rnA VIN=0.5V VCC = MAX 

Data -1.6 rnA VIN=0.5V 

lOS Output Short Circuit Current 74 -100 -225 rnA VOUT=OV VCC = MAX 

(Note 2) 54 -100 -275 rnA 

ICCH Power Supply F242 60 rnA Outputs VCC=MAX 

Current HIGH F243 BO rnA HIGH 

ICCL Power Supply F242 75 rnA Outputs VCC=MAX 

Current LOW F243 90 rnA LOW 

ICCZ Power Supply F242 75 rnA Outputs VCC = MAX 

Current OFF F243 90 rnA OFF 

NOTES: 
1. For cond~ions shown as MIN or MAX, use the appropriate value specified under recommended operating cond~ions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TIL DATA 

4-113 

• 



II 

MC54114F242. MC54114F243 

AC CHARACTERISTICS - MC54174F242 

Symbol Parameter 

tpLH Propagation Delay, 

tpHL Data to Output 

tpZH Output Enable Time 

tpZL 

tpHZ Output Disable Time 

tpLZ 

AC CHARACTERISTICS - MC54174F243 

Symbol Parameter 

tpLH Propagation Delay, 

tPHL Data to Output 

tpZH Output Enable Time 

tpZL 

tpHZ Output Disable Time 

tpLZ 

54174F 54F 

TA=+25°C TA = _55°C to +12S0C 

VCC= +S.O V VCC = S.O V ±10% 

CL=50pF CL=SOpF 

Min Max Min Max 

2.5 7.0 2.5 9.0 

1.5 4.7 1.5 6.0 

2.0 4.7 2.0 6.5 

4.0 9.0 4.0 12 

2.0 5.3 2.0 6.5 

1.5 6.5 1.5 12.5 

54174F 54F 

TA=+25°C TA = -5S0C to +125°C 

VCC=+5·0V VCC = S.O V ±10% 

CL=50pF CL=50pF 

Min Max Min Max 

2.5 5.2 2.0 6.5 

2.5 5.2 2.0 8.5 

2.0 5.7 2.0 B.O 

2.0 7.5 2.0 10.5 

2.0 6.0 1.5 7.5 

1.5 6.5 2.0 12.5 

FAST AND LS TTL DATA 

4-114 

74F 

TA = O"C to lO°C 

VCC=S.OV±10% 

CL=50pF 

Min Max Unit 

2.5 8.0 ns 

1.5 5.7 

2.0 5.7 ns 

4.0 10 

2.0 6.3 ns 

1.5 B.O 

74F 

TA = O°C to 70"C 

VCC =5.0 V± 10% 

CL=50pF 

Min Max Unit 

2.0 6.2 ns 

2.0 6.5 

2.0 6.7 ns 

2.0 8.5 

1.5 7.0 ns 

1.5 7.5 



® MOTOROLA 

OCTAL BIDIRECTIONAL 
TRANSCEIVER WITH 
3-STATE INPUTS/OUTPUTS 

The MC54174F245 contains eight noninverting bidirectional buffers with 
3-state outputs and is intended for bus-oriented applications. Current sinking 
capability is 24 mA at the A ports and 64 mA at the B ports. The Transmit/Re
ceive (TiFi) input determines the direction of data flow through the bidirectional 
transceiver. Transmit (active HIGH) enables data from A ports to B ports; Re
ceive (active LOW) enables data from B ports to A ports. The Output Enable 
input, when HIGH, disables both A and B ports by placing them in a high-Z 
condition. 

• Noninverting Buffers 
• Bidirectional Data Path 
• B Outputs Sink 64 mA 
• ESD > 4000 Volts 

CONNECTION DIAGRAM (TOP VIEW) 

Vee OE So Bl 

1 

T/R Ao Al 

FUNCTION TABLE 

Inputs 

OE TIR 

L L 
L H 
H X 

Output 

Bus B Data to Bus A 
Bus A Data to Bus B 
High-Z State 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High An Outputs 

IOL Output Current - Low An Outputs 

IOH Output Current - High Bn Outputs 

IOL Output Current - Low Bn Outputs 

54,74 

54 

74 

54,74 

74 

54 

54 

74 

54 

74 

FAST AND LS TTL DATA 

4-115 

Min 

4.5 

-55 

0 

MC54n4F245 

OCTAL BIDIRECTIONAL 
TRANSCEIVER WITH 3-STATE 

INPUTS/OUTPUTS 

FAST'M SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °C 

25 70 

-3.0 mA 

24 mA 

20 mA 

-12 

-15 
mA 

48 

64 
mA 

• 



II 

MC54n4F245 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol .. arameter Min TYP Max Unit Test Conditions 

ViH input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage, An Outputs 54,74 2.4 3.3 V 10H =-3.0 mA VCC = 4.50 V 

74 2.7 3.3 V 10H =-3.0 mA VCC = 4.75 V 

54, 74 2.4 3.4 V IOH=-3·0mA VCC=4.50V 

VOH Output HIGH Voltage, Bn Outputs 74 2.7 3.4 V 10H =-3.0mA VCC = 4.75 V 

54 2.0 V IOH=-12mA VCC = 4.50 V 

74 2.0 V IOH=-15mA 

VOL Output LOW Voltage, An Outputs 54 0.35 0.5 V IOL=20mA VCC=MIN 

74 0.35 0.5 V IOL=24mA 

VOL Output LOW Voltage, Bn Outputs 54 0.55 V 10L=48mA VCC=MIN 

74 0.55 V 10L= 64 mA 

IOZH+IIH Output Off Current HIGH 70 !1A VOUT=2.7V VCC=MAX 

10ZL +IIL Output Off Current LOW -650 mA VOUT=0.5V VCC = MAX 

OE, T/R Inputs 20 !1A VIN=2.7V 

IIH Input HIGH Current OE, T/R Inputs 100 !1A VIN=7.0V VCC=MAX 

An, Bn Inputs 1.0 mA VIN = 5.5 V 

TIR Input -0.8 mA 

IlL Input LOW Current OE Input -1.2 mA VIN=0.5V VCC = MAX 

lOS Output Short Circuit An Outputs -60 -150 mA VOUT=GND VCC = MAX 

Current (Note 2) Bn Outputs -100 -225 mA VOUT=GND VCC=MAX 

ICCH Power Supply Current HIGH 90 mA VCC = MAX, Outputs HIGH 

ICCL Power Supply Current LOW 120 mA VCC = MAX, Outputs LOW 

ICCZ Power Supply Current OFF 110 mA VCC = MAX, Outputs OFF 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating condHions for the applicable device type. 
2. Not more than one output should be shorted at a time. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tpHL An to Bn or Bn to An 

tpZH Output Enable lime 
tpZL 

tpHZ Output Disable lime 
tPLZ 

54174F 54F 

TA=+2SoC TA = -SS°C to +12SOC 

VCC=+S.OV VCC = 5.0 V ± 10% 

CL=SOpF CL=SOpF 

Min Max Min Max 

2.5 6.0 2.5 8.0 
2.5 6.0 2.5 8.0 

3.0 7.0 3.0 9.0 
3.5 8.0 3.5 10 

2.5 6.5 2.5 8.5 
2.0 6.5 2.0 8.5 

FAST AND LS TTL DATA 

4-116 

74F 

TA = O°C to +70°C 

VCC=S.OV±10% 

CL=SOpF 

Min Max Unit 

2.5 7.0 ns 
2.5 7.0 

3.0 8.0 ns 
3.5 9.0 

2.5 7.5 ns 
2.0 7.5 



® MOTOROLA 

8-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The MC54n4F251 is a high-speed a-input digital multiplexer. It provides, 
in one package, the ability to select one bit of data from up to eight sources. 
It can be used as a universal function generator to generate any logic function 
of four variables. Both assertion and negation outputs are provided. 

• Multifunctional Capacity 
• On-Chip Select Logic Decoding 
• Inverting and Noninverting 3-State Outputs 

FUNCTIONAL DESCRIPTION 

This device is a logical implementation of a single-pole, a-position switch 
with the switch position controlled by the state of three Select inputs, SO, Sl , 
S2. Both assertion and negation outputs are provided. The Output Enable in
put (OE) is active LOW. When it is activated, the logic function provided at the 
output is: 

Z = OE. (10 • So • Sl • S2 + 11 • So • Sl • S2 + 

12 • So • Sl • S2 + 13 • So • Sl • S2 + 
14 • So • Sl • S2 + 15 • So • Sl • S2 + 

16 • So • Sl • S2 + 17 • So • Sl • S2 + 
When the Output Enable is HIGH, both outputs are in the high impedance 

(high Z) state. This feature allows multiplexer expansion by tying the outputs 
of up to 12a devices together. When the outputs of the 3-state devices are tied 
together, all but one device must be in the high impedance state to avoid high 
currents that would exceed the maximum ratings. The Output Enable signals 
should be designed to ensure there is no overlap in the active LOW portion 
of the enable voltages. 

CONNECTION DIAGRAM 

FAST AND LS TTL DATA 

4-117 

MC54n4F251 

8-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

FAST'M SCHOTTKY TTL 

... 
JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 
9 10 11 

52 51 50 
OE 

10 

6 11 
12 
13 

14 
5 15 

16 
17 

Vcc = PIN 16 
GND = PIN 8 

4 

3 
2 
1 

15 
14 

13 
12 

• 



• 

FUNCTION TABLE 

Inputs 

OE ~ 
H X 

L L 

L L 

L L 

L L 

L H 

L H 

L H 

L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

Sl So Z 

X X Z 

L L io 

L H it 

H L i2 

H H ia 

L L i4 

L H i5 

H L is 

H H i7 

10 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

MC54174F251 

Outputs 

Z 

Z 

10 

11 

12 

la 

14 

15 

IS 

17 

LOGIC DIAGRAM 

z Z 

Min 

54,74 4.5 

TA Operating Ambient Temperature Range 54 -55 

IOH Output Current - High 

IOL Output Current - Low 

74 

54,74 

54,74 

FAST AND LS TTL DATA 

4-118 

0 

Typ Max Unit 

5.0 5.5 V 

25 125 °C 

25 70 

-3.0 rnA 

24 mA 



MC54n4F251 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

Vil Input LOW Voltage 0.8 V 

VIK Input Clamp Diode Voltage -1.2 V 

VOH Output HIGH Voltage 54,74 2.4 3.4 V 

74 2.7 3.4 V 

VOL Output LOW Voltage 0.35 0.5 V 

10ZH Output 011 Current - HIGH 50 !IA 
10Zl Output 011 Current - LOW -50 !IA 
IIH Input HIGH Current 20 I!A 

100 !IA 
III Input lOW Current -0.6 rnA 

lOS Output Short Circuit Current -60 -150 mA 
(Note 2) 

ICC Power Supply Current 15 22 mA 

16 24 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tPHl SntoZn 

tpLH Propagation Delay 

tPHL Sn toZn 

tpLH Propagation Delay 

tpHL In toZ 

tplH Propagation Delay 

tpHL In toZ 

tpZH Output Enable Time 

tpZL OEtoZ 

tpHZ Output Disable Time 

tPLZ OEtoZ 

tpZH Output Enable Time 

tpZL OEtoZ 

tPHZ Output Disable Time 

tpLZ OEtoZ 

54174F 54F 

TA=+25°C TA =·55 OCto +125°C 

VCC = +5.0 V VCC = 5.0 V ±10% 

Cl=50pF Cl=50pF 

Min Max Min Max 

4.0 8.0 3.5 9.5 

3.2 7.5 3.2 9.5 

4.5 13 3.5 16.5 

4.5 9.0 3.0 10.5 

3.0 5.7 2.5 8.0 

1.5 4.0 1.5 6.0 

4.0 9.5 3.5 11.5 

3.0 6.5 3.0 7.5 

3.0 7.0 3.0 9.5 

3.0 8.5 3.0 10.5 

3.0 6.5 3.0 8.5 

2.0 4.5 2.0 8.0 

4.0 9.0 4.0 10 

3.5 8.0 3.5 10 

3.0 6.0 3.0 7.0 

2.0 4.5 2.0 8.0 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

IIN=-18mA VCC=MIN 

10H =-3.0mA VCC=4.50V 

10H =-3.0mA VCC=4.75V 

10L = 24 mA VCC=MIN 

VOUT=2.7V VCC = MAX 

VOUT=0.5V VCC = MAX 

VIN =2.7V VCC = MAX 

VIN=7.0V 

VIN =0.5V VCC = MAX 

VOUT=OV VCC=MAX 

~Sn=4.5V 
OE=GND VCC = MAX 

OE,ln =4.5V VCC = MAX 

74F 

TA = O°C to 70°C 

VCC=5.0V±10% 

Cl=50pF 

Min Max Unit 

4.0 9.0 ns 

3.2 8.5 

4.5 14 ns 

4.0 10.5 

3.0 7.0 ns 

1.5 5.0 

4.0 10.5 ns 

3.0 7.5 

3.0 8.0 ns 

3.0 9.5 

3.0 7.5 ns 

2.0 5.5 

4.0 10 ns 

3.5 9.0 

3.0 7.0 ns 

2.0 5.5 
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® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The MC5417 4F253 is a Dual4-lnput Multiplexerwith 3-State Outputs. It can 
select two bits of data from four sources using common select inputs. The out
puts may be individually switched to a high-impedance state with a HIGH on 
the respective Output Enable (OE) inputs, allowing the outputs to interface di
rectly with bus-oriented systems. 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee OEb So 13b 12b lib 

0Ea SI 13a 12a 11a loa 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

lOb Zb 

Za 

54,74 

54 

74 

54, 74 

54,74 

FAST AND LS TTL DATA 
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Min 

4.5 

-55 

0 

MC54n4F253 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

FAST'"M SCHOTTKY TTL 

Jfflll!f~ JSUFFIX 
CERAMIC 

CASE 620-09 

". NSUFFIX 
PLASTIC 

CASE 648-08 

16# DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXD SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °C 

25 70 

-3.0 mA 

24 mA 



MC54n4F253 

LOGIC DIAGRAM 

vcc= PIN 16 
GND= PIN 8 o = PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

The F253 contains two identical 4-input Multiplexers with 
3-State Outputs. They select two bits from four sources se
lected by common Select Inputs (SO, S1). The 4-input multi
plexers have individual Output Enable (OEa, OEb) inputs 
which, when HIGH, force the outputs to a high impedance 
(high Z) state. 

The F253 is the logic implementation of a 2-pole, 4-position 
switch, where the position of the switch is determined by the 
logic levels supplied to the two select inputs. The logic equa
tions for the outputs are shown below: 

FUNCTION TABLE 

Select Output 
Inputs Data Inputs Enable Output 

So S1 10 11 12 13 OE Z 

X X X X X X H Z 

L L L X X X L L 

L L H X X X L H 

H L X L X X L L 

H L X H X X L H 

L H X X L X L L 

L H X X H X L H 

H H X X X L L L 

H H X X X H L H 

Za = OEa • (lOa· 81 • 80 + 11a • 81 • So + 
12a· 51 • 80 + 13a· 51 • SO) 

Zb = OEb· (lab· 81 • 80 + 11b· 81 • So + 
12b • 51 • 80 + 13b· 51 • So) 

If the outputs of 3-state devices are tied together, all but one 
device must be in the high impedance state to avoid high cur
rents that would exceed the maximum ratings. Designers 
should ensure that Output Enable signals to 3-state devices 
whose outputs are tied together are designed so that there is 
no overlap. 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance (off) 
Address inputs So and 51 
are common to both sections. 

FAST AND LS TTL DATA 
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MC54n4F253 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

VOH Output HIGH Voltage 

VOL Output LOW Voltage 

10ZH Output Off Current - HIGH 

10ZL Output Off Current - LOW 

IIH Input HIGH Current 

IlL Input LOW Current 

lOS Output Short Circuit 
Current (Note 2) 

Power Supply Current 

Total, Output HIGH 

ICC Total, Output LOW 

Total at HIGH-Z 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL Sn toZn 

tpLH Propagation Delay 

tpHL In to Zn 

tpZH Output Enable Time 

tpZL 

tpHZ Output Disable Time 

tpLZ 

Limits 

Min Typ Max Unit Test Conditions 

2.0 V Guaranteed Input HIGH Voltage 

0.8 V Guaranteed Input LOW Voltage 

-1.2 V IIN;-18mA VCC;MIN 

154,74 2.4 V 10H ;-3.0mA VCC; 4.50 V 

I 74 2.7 V 10H ;-3.0 mA VCC;4.75V 

0.5 V IOL;24mA VCC;MIN 

50 IlA VOUT;2.7V VCC;MAX 

-50 IlA VOUT;0.5V VCC;MAX 

20 I!A VIN ;2.7V VCC;MAX 

100 IlA VIN ;7.0V 

-0.6 mA VIN;0.5V VCC;MAX 

--BO -150 mA VOUT;OV VCC;MAX 

OEn ;GND 

16 10; 4.5 V; Sn, 11 -13; GND 

23 mA In, Sn, OEn ; GND 
VCC;MAX 

23 OEn ; 4.5 V, VCC ; MAX 

In, Sn; GND 

54/74F 54F 74F 

TA;+25"C TA = -55"C to +125"C TA = O"C to +70"C 

VCC = +5.0 V VCC = 5,0 V ± 10% 

CL = 50 pF CL=50pF 

Min Max Min Max 

4.5 11.5 3.5 15 

3.0 9.0 2.5 11 

3.0 7.0 2.5 9.0 

2.5 6.0 2.5 8.0 

3.0 8.0 2.5 10 

3.0 8.0 2.5 10 

2.0 5.0 2.0 6.5 

2.0 6.0 2.0 8.0 

FAST AND LS TTL DATA 
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VCC=5.0V±10% 

CL=50pF 

Min Max Unit 

4.5 13.5 ns 

3.0 10 

3.0 8.0 ns 

2.5 7.0 

3.0 9.0 ns 

3.0 9.0 

2.0 6.0 ns 

2.0 7.0 



® MOTOROLA 

DUAL 4-BIT 
ADDRESSABLE LATCH 

The MC5417 4F256 dual addressable latch has four distinct modes of opera
tion which are selectable by controlling the Clear and Enable inputs (see 
Function Table). In the addressable latch mode, data at the Data (D) inputs 
is written into the addressed latches. The addressed latches will follow the 
Data input with all unaddressed latches remaining in their previous states. 

In the memory mode, all latches remain in their previous states and are un
affected by the Data or Address inputs. To eliminate the possibility of entering 
erroneous data in the latches, the enable should be held HIGH (inactive) while 
the address lines are changing. In the duaI1-of-4 decoding or demultiplexing 
mode (MR = E = LOW), addressed outputs will follow the level of the 0 inputs 
with all other outputs LOW. In the clear mode, all outputs are LOW and unef
fected by the Address and Data inputs. 
• Combines Dual Demultiplexer and 8-Bit Latch 
• Serial-to-Parallel Capability 
• Output from Each Storage Bit Available 
• Random (Addressable) Data Entry 
• Easily Expandable 
• Common Clear Input 
• Useful as Dual 1-of-4 Active HIGH Decoder 

CONNECTION DIAGRAM 

Vee MR E Db Cab O:!b Qlb Qob 

FUNCTION TABLE 

Inputs Outputs 

Operating Mode MR 

Master Reset L 

Demultiplex (Active 
L 
L 

HIGH Decoder when 
L 

D=H) 
L 

Store (Do Nothing) H 

H 
Addressable H 
Latch H 

H 

H = HIGH Voltage Level Steedy State 
L = LOW Voltage Level Steady State 
X = Immaterial 

E D 

H X 

L d 
L d 
L d 
L d 

H X 

L d 
L d 
L d 
L d 

AO A, Qo Q, 

X X L L 

L L Q=d L 
H L L Q=d 
L H L L 
H H L L 

X X qO ql 

L L Q=d q, 
H L qO Q=d 
L H qO ql 
H H qO ql 

d = HIGH or LOW Data one setup time prior to the LOW·to-HIGH Enable transition. 

Q2 

L 

L 
L 

Q=d 
L 

q2 

q2 
q2 

Q=d 

q2 

Q3 

L 

L 
L 
L 

Q=d 

q3 

q3 
q3 
q3 

Q=d 

q = Lower case letters indicate the state of the referenced output established during the last cycle 
in which it was addressed or cleared. 
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MC54n4F256 

DUAL4-BIT 
ADDRESSABLE LATCH 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

3 13 

E 

5 6 7 9 10 11 12 

14 
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MC54n4F256 

LOGIC DIAGRAM 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 
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Min 1\'p Max 

4.5 5.0 5.5 

-55 25 125 

0 25 70 

-1.0 

20 

Unit 

V 

°c 

mA 

mA 



MC5417 4F256 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min lYP Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

154,74 2.5 V IOL=-1.0mA VCC=MIN 
VOH Output HIGH Voltage 

1 74 2.7 V IOL=-1.0 mA VCC= 4.75 V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

20 ItA VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS 
Output Short Circuit Current 

-60 -150 mA VCC = MAX, VOUT = 0 V (Note 2) 

Power Supply Current 42 mA VCC = MAX 

ICC 
Total, Output HIGH 
Total, Output LOW 60 mA VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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MC54n4F256 

AC CHARACTERISTICS 

54/74F 54F 74F 

TA=+25°e TA = -55 to +125°e TA=Ot070oe 
Vee = +5.0 V Vee = 5.0 V±10% Vee =5.0V±5% 
eL=50pF eL=50pF eL=50pF 

Symbol Parameter Min Max Min Max Min Max Unit 

tpLH Propagation Delay 4.0 10.5 4.0 13 4.0 12 
tpHL EtoOn 3.0 7.0 3.0 8.5 3.0 7.5 ns 

tpLH Propagation Delay 3.5 9.0 3.5 11.5 3.5 10 
tpHL Dn to On 3.0 7.0 2.5 8.5 2.5 7.5 

ns 

tpLH Propagation Delay 3.5 14 3.5 15.5 3.5 14.5 
tpHL An to On 4.0 9.5 4.0 11 4.0 10 ns 

tpHL 
Propagation Delay 

5.0 9.0 4.5 11.5 4.5 10 ns 
MR to On 

AC OPERATING REQUIREMENTS 

54/74F 54F 74F 

TA=+25°e TA = -55 to +125°e TA=Ot070oe 
Unit 

Vee = +5.0 V Vee = 5.0 V ±10% Vee = 5.0 V ± 5% 

Symbol Parameter Min Max Min Max Min Max 

ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0 
ts(L) Dn toE 4.0 5.0 4.0 ns 

th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
th(L) Dn toE 2.0 2.0 2.0 

ns 

ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0 
ts(L) AtoE(a) 4.0 4.0 4.0 ns 

th(H) Hold Time HIGH or LOW 0 0 0 
th(L) AtoE(b) 0 0 0 

ns 

tw E Pulse Width 4.0 4.0 4.0 ns 

tw MR Pulse Width 4.0 4.0 4.0 ns 

NOTES: 
1. The Address to Enable setup time is the time before the HIGH·to·LOW Enable transition that the Address must be stable so that the correct latch is 

addressed and the other latches are not affected. 
2. The Address to Enable hold time is the time after the LOW·to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed 

and the other latches are not affected. 

FAST AND LS TTL DATA 
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® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The MC74F257 is a quad 2-input multiplexer with 3-state outputs. Four bits 
of data from two sources can be selected using a common Data Select input. 
The four outputs present the selected data in true (non-inverted) form. The 
outputs may be switched to a high impedance state with a HIGH on the com
mon Output Enable (OE) input, allowing the outputs to interface directly with 
bus oriented systems. 
• Multiplexer Expansion by Tying Outputs Together 
• Non-Inverting 3-State Outputs 
• Input Clamp Diodes Limit High-Speed Termination Effects 
• AC Enhanced Version of the F257 

CONNECTION DIAGRAM 

Vee OE 10e lie Zc 10d lid ZtI 

LOGIC DIAGRAM 

OE Iia lOb lib 10e lie 10d lid s 

Za 

FUNCTION TABLE 

Output Select 
Enable Input 

OE S 

H X 

L H 

L H 

L L 

L L 

Data 
Inputs 

10 11 

X X 

X L 

X H 

L X 

H X 

Outputs 

Z 

Z 

L 

H 

L 

H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

FAST AND LS TTL DATA 
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MC74F257A 

QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

FAST'"M SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

MC54FXXXAJ Ceramic 
MC74FXXXAN Plastic 
MC74FXXXAD SOIC 

LOGIC SYMBOL 

Vee = PIN 16 
GND = PIN 8 

4 

12 

9 

Za 

Zb 

Zc 

ZtI 

S 
OE 

loa 
Iia 

lOb 

lib 

10e 

lie 

10d 

lid 

IS 

2 

3 

5 

6 

14 

13 

II 

10 

• I 
I 
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MC74F257A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °C 

10H Output Current - High 74 -3.0 mA 

10l Output Current - low 74 24 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

LImits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

Vil Input lOW Voltage 0.8 V Guaranteed Input lOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage I 74 2.4 3.3 V 10H =-3.0 mA VCC = 4.50 V 

L 74 2.7 3.3 V 10H =-3.0 mA VCC=4.75V 

VOL Output lOW Voltage 0.35 0.5 V IOl=24mA VCC=MIN 

10ZH Output OFF Current - HIGH 50 IJA VOUT=2.7V VCC = MAX 

10Zl Output OFF Current - lOW -50 IlA VOUT=0.5V VCC=MAX 

IIH Input HIGH Current 20 IJA VIN=2.7V VCC = MAX 

100 VIN=7.0V 

III Input lOW Current -{l.6 mA VIN = 0.5 V VCC = MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT=OV VCC=MAX 

ICCH 9.0 15 S,11x=4.5V 

OE,IOx=GND 

ICCl Power Supply Current 14.5 22 mA 11x = 4.5 V VCC=MAX 

OE, lOx, S = GND 

ICCZ 15 23 S,IOx=GND 

OE,I1x = 4.5 V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FUNCTIONAL DESCRIPTION 

The F257A is a quad 2-input multiplexer with 3-state out
puts. It selects four bits of data from two sources under control 
of a Common Data Select input. When the Select input is 
lOW, the lOx inputs are selected and when Select is HIGH, the 
11x inputs are selected. The data on the selected inputs ap
pears at the outputs in true (non-inverted) form. The device is 
the logic implementation of a 4-pole, 2-position switch where 
the position of the switch is determined by the logic levels sup
plied to the Select input. The logic equations for the outputs are 
shown below: 

Za = OE • (11a • S + lOa. S) 
Zb = OE • (11 b • S + lOb. S) 
Zc = OE. (11c. S + 10e. S) 
Zd = OE. (l1d. S + 10d. S) 
When the Output Enable input (OE) is HIGH, the outputs are 

forced to a high impedance OFF state. If the outputs are tied 
together, all but one device must be in the high impedance 
state to avoid high currents that would exceed the maximum 
ratings. Designers should ensure the Output Enable signals to 
3-state devices whose outputs are tied together are designed 
so there is no overlap. 

FAST AND LS TTL DATA 
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AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL In to Zn 

tpLH Propagation Delay 

tpHL StoZn 

tpZH Output Enable Time 

tpZL 

tpHZ Output Disable Time 

tpLZ 

MC74F257A 

74F 

TA = +25°e 

Vee = +5.0 V 

eL= 50 pF 

Min 

1.5 

2.0 

3.0 

2.5 

2.0 

2.5 

2.0 

2.0 

FAST AND LS TTL DATA 
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Max 

5.5 

5.5 

9.5 

7.0 

6.5 

7.0 

6.0 

6.0 

74F 

TA = ooe to 70°C 

Vee = 5.0 V ± 10% 

eL=50pF 

Min Max Unit 

1.5 6.0 ns 

2.0 6.0 

3.0 10.5 ns 

2.5 S.O 

2.0 7.0 ns 

2.5 S.O 

2.0 7.0 ns 

2.0 7.0 
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® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The MC74F258A is a quad 2-input multiplexer with 3-state outputs. Four 
bits of data from two sources can be selected using a common Data Select 
input. The four outputs present the selected data in the complement (inverted) 
form. The outputs may be switched to a high impedance state with a HIGH 
on the common Output Enable (OE) input, allowing the outputs to interface di
rectly with bus-oriented systems. 
• Multiplexer Expansion by Tying Outputs Together 
• Inverting 3-State Outputs 
• AC Enhanced Version of the F258 

CONNECTION DIAGRAM (TOP VIEW) 

Vee DE 10e 

11a Za lIb 

LOGIC DIAGRAM 

DE lOa 11a lOb lIb loe 

Za Zt, Zc 

GND 

11G 100 lIe s 

~ 

FAST AND LS TTL DATA 

4-130 

MC74F258A 

QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXAJ Ceramic 
MC74FXXXAN Plastic 
MC74FXXXAD SOIC 

LOGIC SYMBOL 

S 
DE 15 

4 loa 2 
11a 3 
lOb 5 
lIb 6 

12 10e 14 
lIe 13 

9 IOd 11 

Vee = PIN 16 
lId 10 

GND=PIN8 



FUNCTION TABLE 

Output 
Enable 

OE 

H 

L 

L 

L 

L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

Select 
Input 

S 10 

X X 

H X 

H X 

L L 

L H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

Vee Supply Voltage 

Data 
Inputs 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10L Output Current - Low 

MC74F258A 

Output 

11 Z 

X Z 

L H 

H L 

X H 

X L 

Min Typ Max Unit 

74 4.5 5.0 5.5 V 

74 0 25 70 °C 

74 -3.0 mA 

74 24 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

VIK Input Clamp Diode Voltage -1.2 V 

VOH Output HIGH Voltage I 74 2.7 3.3 V 

I 74 2.4 

VOL Output LOW Voltage 0.35 0.5 V 

10ZH Output OFF Current - HIGH 50 ~ 

10ZL Output OFF Current - LOW -50 ~ 

IIH Input HIGH Current 20 I1A 
100 I1A 

IlL Input LOW Current -0.6 mA 

lOS Output Short Circuit Current (Note 2) -60 -150 mA 

ICCH 6.2 9.5 

ICCL Power Supply Current 15.1 23 mA 

ICCZ 11.3 17 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

liN =-18 mA VCC=MIN 

10H =-3.0mA Vce = 4.75 V 

VCC=MIN 

IOL=24mA VCC=MIN 

VOUT=2.7V VCC = MAX 

VOUT=0.5V VCC = MAX 

VIN=2.7V VCC=MAX 

VIN=7.0V 

VIN =O.5V VCC=MAX 

VOUT= OV VCC=MAX 

S, 11x = 4.5 V 

OE,IOx=GND 

11x=4.5V Vce=MAX 

OE, lOx, S = GND 

S,IOx=GND 

OE, 11x = 4.5 V 



II 

MC74F258A 

AC CHARACTERISTICS 

74F 74F 

TA = +25°e TA = ooe to 70°C 

Vee =+5.0 V Vee = 5.0 V ± 10% 

eL=50pF eL =50 pF 

Symbol Parameter Min Max Min Max Unit 

tpLH Propagation Delay 2.5 5.3 2.0 6.0 ns 

tpHL IntoZn 1.0 4.0 1.0 5.0 

tpLH Propagation Delay 3.0 7.5 3.0 B.5 ns 

tpHL StoZn 2.5 7.0 2.5 B.O 

tpZH Output Enable Time 2.0 6.0 2.0 7.0 ns 

tpZL 2.5 7.0 2.5 B.O 

tPHZ Output Disable Time 2.0 6.0 2.0 7.0 ns 

tpLZ 1.5 6.0 1.5 7.0 

FUNCTIONAL DESCRIPTION 

The F258A is a quad 2-input multiplexer with 3-state out
puts. It selects four bits of data from two sources under control 
of a common Select input (S). When the Select input is LOW, 
the lOx inputs are selected and when Select is HIGH, the 11x 
inputs are selected. The data on the selected inputs appears 
at the outputs in inverted form. The F258A is the logic imple
mentation of a 4-pole, 2-position switch where the position of 
the switch is determined by the logic levels supplied to the Se
lect input. The logic equations for the outputs are shown be
low: 

Za = OE. (11a· S + lOa. S) 
Zb = OE. (l1b. S + lOb. S) 
Zc = OE. (l1c. S + 10c. S) 
Zd = OE • (11d • S + 10d • S) 
When the Output Enable input (OE) is HIGH, the outputs are 

forced to a high impedance OFF state. If the outputs of the 
3-slale devices are tied together, all but one device must be in 
the high impedance state to avoid high currents that would ex
ceed the maximum ratings. Designers should ensure the Out
put Enable signals to 3-state devices whose outputs are tied 
together are designed so there is no overlap. 
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® ItIIOTOROLA 

8-BIT ADDRESSABLE LATCH 
The MC54174F259 is a high-speed 8-bit addressable latch designed for 

general purpose storage applications in digital systems. It is a multifunctional 
device capable of storing single line data in eight addressable latches, and 
also a 1-of-8 decoder and demultiplexer with active HIGH outputs. The device 
also incorporates an active LOW Common Clear for resetting all latches, as 
well as an active LOW Enable. 
• Serial-to-Parallel Conversion 
• Eight Bits of Storage with Output of Each Bit Available 
• Random (Addressable) Data Entry 
• Active High Demultiplexing or Decoding Capability 
• Easily Expandable 
• Common Clear 

FUNCTIONAL DESCRIPTION 

The MC54174F259 has four modes of operation as shown in the Mode Se
lect Table. In the addressable latch mode, data on the Data line (D) is written 
into the addressed latch. The addressed latch will follow the data input with 
all non-addressed latches remaining in their previous states in the memory 
mode. All the latches remain in their previous state and are unaffected by the 
Data or Address inputs. 

In the one-of-eight decoding or demultiplexing mode, the addressed output 
will follow the state of the 0 input with all other outputs in the LOW state. In 
the clear mode all outputs are LOW and unaffected by the address and data 
inputs. When operating the MC5417 4F259 as an addressable latch, changing 
more than one bit of the address could impose a transient wrong address. 
Therefore, this should only be done while in the memory mode. The Truth 
Table below summarizes the operations of the MC54174F259. 

CONNECTION DIAGRAM 

Vee MR E 0 07 Os 05 

GND 
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13 

3 

MC54n4F259 

8-BIT ADDRESSABLE LATCH 

FAST'M SCHOTTKY TTL 

.. -
JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 6-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

14 

0 E 

Ao 
A1 
A2 

4 6 7 9 10 

15 

MR 

11 12 



II 

MC54n4F259 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

Parameter Min 

Supply Voltage 54, 74 4.5 

54 -55 
Operating Ambient Temperature Range 

74 0 

Output Current - High 54,74 

Output Current - Low 54, 74 

MR ----<l:>o---+-+-t-HI-++ ... :=======fl 

o 

E--+-... 'C ........ 

Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 
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Typ Max Unit 

5.0 5.5 V 

25 125 
°C 

25 70 

-1.0 mA 

20 rnA 

00 



MODE SELECT TABLE 

E MR Mode 

L H Addressable Latch 
H H Memory 
L L Active HIGH 8-Channel Demultiplexer 
H L Clear 

H = HIGH Voltage Level 
L = LOW Voltage Level 

FUNCTION TABLE 

Operating 
Mode 

Master Reset 

Demultiplex 
(Active HIGH 
Decoder when 
D=H) 

Store 
(Do Nothing) 

Addressable 
Latch 

- Hlut-1 vo ta e Leve g 
L = LOW Voltage Level 
X = Immaterial 

MR 

L 

L 
L 
L 

· · · L 

H 

H 
H 
H 

· · · H 

Inputs 

E D AO 

H X X 

L d L 
L d H 
L d L 

· · · · · · · · · L d H 

H X X 

L d L 
L d H 
L d L 

· · · · · · · · · L d H 

MC54n4F259 

A1 A2 QO 

X X L 

L L Q=d 
L L L 
H L L 

· · · · · · · · · H H L 

X X qO 

L L Q=d 
L L qO 
H L qO 

· · · · · · · · · H H qO 

d = HIGH or LOW Data one setup time prior to the LOW-to-HIGH Enable transition. 

Outputs 

Q1 Q2 Q3 Q4 

L L L L 

L L L L 
Q=d L L L 

L Q=d L L 

· · · · · · · · · · · · L L L L 

q1 q2 q3 q4 

q1 q2 q3 q4 
Q=d q2 q3 q4 

q1 Q=d q3 q4 

· · · · · · · · · · · · q1 q2 q3 q4 

q = Lower case letters indicate the state of the referenced output established during the last cycle in which it was addressed or cleared. 
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QS Q6 Q7 

L L L 

L L L 
L L L 
L L L 

· · · · · · · · · L L Q=d 

qs qa q7 

qs qa q7 
qs qa q7 
qS qa q7 

· · · · · · · · · qs qa Q=d 



II 

MC54n4F259 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC=MIN,IIN=-18mA 

. I 54,74 2.5 V 10L =-1.0 mA VCC=MIN 
VOH Output HIGH Voltage 

I 74 2.7 V 10L =-1.0 mA VCC=4.75V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

20 IlA VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

0.1 mA VCC = MAX,VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS 
Output Short Circuit Current 

-60 -150 mA VCC = MAX, VOUT = 0 V (Note 2) 

Power Supply Current 46 mA VCC=MAX 
ICC Total, Output HIGH 

Total, Output LOW 75 mA VCC=MAX 
''IUIt:.::s: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more then one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tpHL 'Etoan 

tpLH Propagation Delay 
tpHL Dntoan 

tpLH Propagation Delay 
tpHL An to an 

tpHL 
Propagation Delay 
MRtoan 

54174F 54F 

TA=+25°C TA = -55 to + 125°C 
VCC =+5.0 V VCC = 5.0 V ±10% 
CL=50pF CL=50pF 

Min Max Min Max 

4.0 10.5 4.0 13 
3.0 7.0 3.0 8.5 

3.5 9.0 3.5 11.5 
3.0 6.5 2.5 8.5 

3.5 13 3.5 15.5 
4.0 9.0 4.0 11 

5.0 9.0 4.5 11.5 
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74F 

TA = Oto + 70°C 
VCC = 5.0 V ±10% 

CL=50pF 

Min Max 

4.0 12 
3.0 7.0 

3.5 10 
2.5 7.0 

3.5 14.5 
4.0 9.5 

4.5 10 

Unit 

ns 

ns 

ns 

ns 



MC54n4F259 

AC OPERATING REQUIREMENTS 

54/74F 54F 74F 

TA = +25°e TA = -55 to +125°e TA=Oto+70oe 
Vee = +5.0 V Vee = 5.0±10% Vee = 5.0 V ±10% 

Symbol Parameter Min Max Min Max Min Max Unit 

ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0 
ts(L) Dn toE 4.0 5.0 4.0 

ns 

th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 
- ns 

th(L) Dn to E 2.0 2.0 2.0 

ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0 
ts(L) AtoE(a) 4.0 4.0 4.0 

ns 

th(H) Hold Time, HIGH or LOW 0 0 0 
th(L) AtoE(b) 0 0 0 

ns 

tw E Pulse Width 4.0 4.0 4.0 ns 

tw MR Pulse Width 4.0 4.0 4.0 ns 
a. e Aocress to t:.naole setup time IS t e time De ore t e HII..::it' -to-L.VVV naDle transition that the Ad! ress must be stable so that the correct latch IS addressed 

and the other latches are not affected. 
b. The Address to Enable hold time is the time after the LOW-to-HIGH Enable transition that the Address must be stable so that the correct latch is addressed and 

the other latches are not affected. 
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® MOTOROLA 

a-BIT BIDIRECTIONAL 
BINARY COUNTER 

The MC74F269 is a fully synchronous 8-stage up/down counter featuring 
a preset capability for programmable operation, carry look-ahead for easy 
cascading and a U/D input to control the direction of counting. All state 
changes, whether in counting or parallel loading, are initiated by the rising 
edge of the clock. 
• Synchronous Counting and Loading 
• Built-In Lookahead Carry Capability 
• Count Frequency 115 MHz Typical 
• Supply Current 95 mA Typical 

PIN A!)SIGNMENT 

PE Po PI P2 Vee P4 P5 P6 P7 Te eET 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

Parameter 

Supply Voltage 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - Low 
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74 

74 

74 

74 

MC74F269 

8-BIT BIDIRECTIONAL 
BINARY COUNTER 

FAST'M SCHOTTKY TTL 

Jf"'-J'U~ 
1 CERAMIC 

CASE 758-01 

~..."". Nsumx JTrfiTI ~ 1 ~ I U I PLASTIC 

1 CASE 724-03 

OW SUFFIX 
SOIC 

CASE 751 E-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 25 70 ·C 

-1.0 mA 

20 mA 



MC74F269 

FUNCTION TABLE 

Operating Mode CP U/D 

Parallel load 
T X 
i X 

Count Up i h 

CountDown i I 

Hold T X 
Do Nothing i X 

H = HIGH voltage level steady stale 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level steady state 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition 
X = Don't care 

Inputs 

CEP 

X 
X 

I 

I 

h 
X 

CET 

X 
X 

I 

I 

X 
h 

q = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
i = LOW-to-HIGH clock transition 

Outputs 

PE Pn Qn TC 

I I l (a) 
I h H (a) 

h X Count Up (a) 

h X Count Down (a) 

h X qn (a) 
h X qn H 

(a) = The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is with all an outputs HIGH and Terminal Count Down is with all 
an outputs LOW. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

2.5 I VCC =4.5 V 
VOH Output HIGH Voltage 74 V IOH=-1.0mA 

I VCC = 4.75 V 2.7 3.4 

VOL Output lOW Voltage 74 0.35 0.5 V 10l = 20 mA, VCC = 4.5 V 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

100 IVIN=7.0V 
IIH Input HIGH Current itA VCC=MAX 

I VIN =2.7V 20 

III Input lOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICCH 93 120 I (Note 3) 
ICC Total Supply Current (total) mA VCC = MAX 

I ICCl 98 125 (Note 4) 
NOT!::;: 

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating condnions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
3. PE = CET = CEP = uii5= GND: Pn = 4.5 V: CP = i 
4. PE =CET=CEP = ui5 =GND: CP= i 
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DETAIL A 

PE CLOCK 

MC74F269 

LOGIC DIAGRAM 
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00 

01 

02 

03 

04 

05 

06 

07 

TC 



Symbol 

fMAX 

tPLH 
tPHL 

tpLH 
tPHL 

tpLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL 

Symbol 

!s(H) 
!s(L) 

th(H) 
th(L) 

ts(H) 
ts(L) 

th(H) 
th(L) 

!s(H) 
ts(L) 

th(H) 
th(L) 

ts(H) 
ts(L) 

Ih(H) 
th(L) 

tw(H) 
twILl 

MC74F269 

AC ELECTRICAL CHARACTERISTICS 

Parameter 

Maximum Clock Frequency 

Propagation DeiaL 
CP to an (Load) PE = LOW 

Propagation Delay_ 
CP to an (Count) PE = HIGH 

Propagation Delay 
CPtoTC 

~agation Delay 
CET to TC 

Propagation Delay 
Ui5toTC 

Parameter 

Set-up Time, HIGH or LOW 
PtoCP 

Hold Time, HIGH or LOW 
PtoCP 

Set-up Time, HIGH or LOW 
PEtoCP 

Hold Time, HIGH or LOW 
PEtoCP 

Set-u~e, HIGH or LOW 
CET, CEP to CP 

Hold Time, HIGH or LOW 
CET, CEP to CP 

S~up Time, HIGH or LOW 
U/D to CP 

Hold Time, HIGH or LOW 
UID to CP 

Clock Pulse Width 
CP 

74F 

TA=+2SoC 
VCC=+S.OV 
CL=SOpF 

Min Typ Max 

100 

3.0 5.5 9.0 
4.0 5.0 9.0 

3.0 6.0 9.0 
4.5 7.0 10 

4.5 7.5 10 
5.0 7.5 10 

3.5 5.0 9.0 
3.5 5.5 9.0 

4.0 6.0 9.0 
4.5 5.5 9.5 

AC SETUP REQUIREMENTS 

74F 

TA=+25°C 
VCC = +S.OV 
CL=sOpF 

Min Typ Max 

2.0 
2.0 

1.0 
1.0 

5.0 
5.5 

0 
0 

4.5 
4.5 

0 
0 

6.0 
7.0 

0 
0 

4.0 
4.5 
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74F 

TA = O°C to +70°C 
VCC = +S.O V ±10% 

CL= SO pF 

Min Max Unit 

85 MHz 

3.0 9.5 
4.0 9.5 

ns 

2.5 10 
4.5 10.5 

ns 

4.5 10.5 
5.0 11 ns 

3.5 10 
3.5 10 

ns 

4.0 10 
4.5 10 

ns 

74F 

TA=0°Cto+70°C 
VCC = +S.O V ±10% 

CL=SOpF 

Min Typ Max Unit 

2.5 
2.5 

ns 

1.0 
1.0 

ns 

5.5 
6.5 

ns 

0 
0 

ns 

5.5 
5.5 

ns 

0 
0 

ns 

7.0 
8.0 

ns 

0 
0 

ns 

4.0 
5.0 ns 



II 

MC74F269 

TIMING DIAGRAM 

PE~ 
Po .J : Vi /I)//I!II!) Ii 1f/1I!(//IiJ////l)JiI Ii)/(/Ii Ii)/}(/(///i Ii II)/j/(/Ii 

PI : fill ///il /1111 /II !Ii)}(////iJ/i! /III!III!I //IiJl)//(/!lI/ II))) //111/ 

P2 ..J : VI!li1 /III /1111 /II 1i))!!jJilJ!/j//iI!ll/ //iI)) iii !I/I/)///!I/I/ /(//j 
I 

P3 ..J I Vi/lll ///i I/(Ii /1111 !liJiJi))) //iI11 1f//liJi}(1i1 !III(//iI/IIII// iii 
I 

P4 ..J I VIII I Iflil /III !II//III(//I///}i Ii iii II)/j//i)/ II ///111/(/11 /(/Ij///j 

P5 ..J VII}i1 /II Ii II /II) !lI/)/////i) ///i}i)) IIIIIIII/111 //IIIIIIiI111 /Ii!li 

Ps ..J VIIIII /III !If//1 !Ii)/}i)/j//ij/)/ lill !IIII(//11 //(!II/III!II /I)////i 

P7 ..J Vi/lll!ll/l /(Ii /11111 IiJi/Ii) !l///ill 1![////I11!}(/(/I/I/I!))) III /Ii 

CP~ 
UfO :OJ I I I I 

I I I I 
I I I I 

CEPANDCET I I I I I 

oo=J : I ~ 
I 

01 :---J I ' 
I I L 

02 =oJ I I L I I 
03 =oJ I I 

I I 
I I 

04 =oJ I I 
I I 

05 =oJ I I 
I I 

fC ---.J I I LJ I 
I 2 & • _ LJ 

12531 1254 255 0 1 I '------------I II 
L-,--J 
LOAD COUNT UP INHIBIT 
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® MOTOROL.A 

9-BIT PARITY GENERATORI 
CHECKER 

The MC54/74F280 is a high-speed parity generator/checker that accepts 
nine bits of input data and detects whether an even or an odd number of these 
inputs is HIGH. If an even number of inputs is HIGH, the Sum Even output is 
HIGH. If an odd number is HIGH, the Sum Even output is LOW. The Sum Odd 
output is the complement of the Sum Even output. 

CONNECTION DIAGRAM 

LOGIC DIAGRAM 

I:O I:E 

NOTE: 
This diagram is provided only for the understanding of logic operations and should not 
be used to estimate propagation delays. 
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MC54n4F280 

9-BIT PARITY 
GENERATOR/CHECKER 

FAS'PM SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXD SOIC 

LOGIC SYMBOL 

i i 11111 Y 1j 1 I i 
10 11 12 13 14 15 16 17 18 

I:o I:E 

l ! 
Vee = PIN 14 
GNO = PIN 7 

II 
i 



II 

MCS4I74F280 

FUNcnON TABLE 

Number of HIGH Inputs Outputs 

Io-Ia I Even I Odd 

0,2,4,6,8 H L 

1,3,5,7,9 L H 

H = HIGH Voltage Level; L = LOW Voltage Level 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54,74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 ·55 25 125 °C 

74 0 25 70 

10H Output Current - High 54,74 -1.0 mA 

10L Output Current - Low 54,74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage for All Inputs 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage for All Inputs 

VIK Input Clamp Diode VoRage -1.2 V VCC = MIN, liN = -18 MA 

VOH Output HIGH Voltage I 54,74 2.5 3.4 V 10H =-1.0 mA VCC=4.5V 

I 74 2.7 3.4 V IOH=1.0mA VCC = 4.75 V 

VOL Output Low Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IIA VCC = MAX, VIN = 2.7 V 

100 IIA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -{l.B mA VCC = MAX, VIN = 0.5 V 

lOS Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 25 38 mA VCC=MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL In tolE 

tpLH Propagation Delay 

tpHL Intola 

MC54n4F280 

54174F 54F 

TA = +2soe TA = -5soe to +12soe 

Vee = +5.0 V Vee = 5.0 V ±10% 

eL=SOpF eL=SOpF 

Min Max Min Max 

4.5 15 4.5 20 

4.5 16 4.5 21 

4.5 15 4.5 20 

4.5 16 4.5 21 
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74F 

TA = ooe to +70oe 

Vee = 5.0 V ±10% 

eL=SOpF 

Min Max Unit 

4.5 16 ns 

4.5 17 

4.5 16 ns 

4.5 17 



® MOTOROLA 

4-BIT BINARY FULL ADDER 
(With Fast Carry) 

The MC54174F283 high-speed 4-bit binary full adder with internal carry 
lookahead, accepts two 4-bit binary words (Ao-Aa, Bo-B3) and a Carry input 
(CO). It generates the binary Sum outputs (S0-83) and the Carry output (C4) 
from the most significant bit. The F283 will operate with either active-HIGH or 
active-LOW operands (positive or negative logic). 

FUNCTIONAL DESCRIPTION 

The F283 adds two 4-bit binary words (A plus B) plus the incoming carry CO. 
The binary sum appears on the 5um (50-83) and outgoing carry (C4) outputs. 
The binary weight of the various inputs and outputs is indicated by the sub
script numbers, representing powers of two. 

20 (AD + BO + CO) + 21 (A1 + B1) + 22 (A2 + B2) + 23 (A3 + B3) 
= 50 + 251 + 452 + 853 + 16C4 
Where (+) = plus 

Interchanging inputs of equal weight does not affect the operation. Thus CO, 
AO, BO can be arbitrarily assigned to pins 5, 6 and 7. Due to the symmetry of 
the binary add function, the F283 can be used either with all inputs and outputs 
active HIGH (positive logic) or with all inputs and outputs active LOW (nega
tive logic). 5ee Figure A. Note that if Co is not used it must be tied LOW for 
active-HIGH logic or tied HIGH for active-LOW logic. 

Due to pin limitations, the intermediate carries of the F283 are not brought 
out for use as inputs or outputs. However, other means can be used to effec
tively insert a carry into, or bring a carry out from, an intermediate stage. Fig
ure B shows how to make a 3-bit adder. Tying the operand inputs of the fourth 
adder (Aa, B3) LOW makes 53 dependent only on, and equal to, the carry from 
the third adder. Using somewhat the same principle, Figure C shows a way 
of dividing the F283 into a 2-bit and a 1-bit adder. The third stage adder (A2, 
B2, 52) is used merely as a means of getting a carry (C1 0) signal into the fourth 
stage (via A2 and B2) and bringing out the carry from the second stage on S2. 
Note that as long as A2 and B2 are the same, whether HIGH or LOW, they do 
not influence 52. 5imilarly, when A2 and B2 are the same the carry into the third 
stage does not influence the carry out of the third stage. Figure D shows a 
method of implementing a 5-input encoder, where the inputs are equally 
weighted. The outputs SO, 51 and S2 present a binary number equal to the 
number of inputs 11-15 that are true. Figure E shows one method of implement
ing a 5-input majority gate. When three or more ofthe inputs 11-15 are true, the 
output M5 is true. 

CONNECTION DIAGRAM 

Vee B2 A2 $2 Aa B3 $3 

GND 
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MC54n4F283 

4-BIT BINARY FULL ADDER 
(With Fast Carry) 

FAS"fI'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620·09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

7 

Co 

So Ao 5 
4 

80 6 

$1 
A1 3 

B1 2 

$2 
A2 14 

13 
82 15 

10 Sa Aa 12 

83 11 
C4 

VCC = PIN 16 

9 GND= PIN 8 



Symbol 

VCC 

TA 

IOH 

IOL 

MC54n4F283 

LOGIC DIAGRAM 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to 
estimate propagation delays. 

GUARANTEED OPERATING RANGES 

Parameter Min 

Supply Voltage 54,74 4.5 

54 -55 
Operating Ambient Temperature Range 

74 0 

Output Current - High 54,74 -

Output Current - Low 54, 74 -

Figure A. Active-HIGH versus Active-LOW Interpretation 

Co 

Logic Levels L 

Active HIGH 0 
Active LOW 1 

AO A1 A2 A3 80 B1 B2 83 So S1 

L H L H H L L H H H 

0 1 0 1 1 0 0 1 1 1 
1 0 1 0 0 1 1 0 0 0 

Active HIGH: 0 + 10 + 9 = 3 + 16 Active LOW:.1 + 5 + 6 = 12 + 0 

FAST AND LS TTL DATA 
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S2 

L 

0 
1 

Typ 

5.0 

25 

25 

-

-

S3 C4 

L H 

0 1 
1 0 

• 
Max Unit 

5.5 V 

125 
°c 

70 

-1.0 mA 

20 mA 



MC54174F283 

L 

Co Co 

Figure B. 3-Blt Adder Figure C. 2-Bit and 1-Bit Adders 

IS 

IS 

M5 

Figure D. 5-lnput Encoder Figure E. 5-lnput Majority Gate 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

I 54,74 2.5 3.4 V IOH=-1.0mA VCC=4.5V 
VOH Output HIGH Voltage 

I 10H =-1.0 mA VCC = 4.75 V 74 2.7 3.4 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

20 (.IA VIN =2.7V 
IIH Input HIGH Current VCC=MAX 

100 (.IA VIN=7.0V 

Input LOW Current 

IlL Co Input -0.6 mA VIN=0.5V VCC=MAX 

A and B Inputs -1.2 mA 

lOS 
Output Short Circuit 

-60 -150 mA VOUT=OV VCC = MAX Current (Note 2) 

ICC Power Supply Current 36 55 mA Inputs = 4.5 V VCC=MAX 

NOTES: 
1. For condHlons such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be s.horted at a time, nor for more than 1 second. 

FAST AND lS TIL DATA 
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Symbol Parameter Min 

tpLH Propagation Delay 3.5 

tpHL CotoSn 4.0 

tpLH Propagation Delay 3.0 

tpHL An or Bn to Sn 3.5 

tpLH Propagation Delay 3.5 
tpHL COtoC4 3.0 

tpLH Propagation 3.0 

tpHL AnorBntoC4 3.0 

MC54n4F283 

AC CHARACTERISTICS 

54174F 54F 

TA=+25°C TA =-55 to +125°C 
VCC = +5.0 V VCC=5.0V±10% 
CL=50pF CL=50pF 

Typ Max Min Max 

7.0 9.5 3.5 14 
7.0 9.5 4.0 14 

7.0 9.5 3.0 14 
7.0 9.5 3.5 14 

5.7 7.5 3.5 10.5 
5.4 7.0 3.0 10 

5.7 7.5 3.0 10.5 
5.3 7.0 3.0 10 

FAST AND LS TTL DATA 
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74F 

TA=Oto+70°C 
VCC = 5.0 V ±10% 

CL=50pF 

Min Max Unit 

3.5 10.5 
4.0 10.5 

ns 

3.0 10.5 
3.5 10.5 

ns 

3.5 8.5 
3.0 8.0 

ns 

3.0 8.5 
3.0 8.0 

ns 

III 
! 



® MOTOROLA 

8-INPUT UNIVERSAL 
SHIFT/STORAGE REGISTER 
WITH COMMON PARALLEL I/O PINS 

The MC74F299 is an a-Bit Universal Shift/Storage Register with 3-state 
outputs. Four modes of operation are possible: hold (store), shift left, shift right 
and load data. 

The parallel load inputs and flip-flop outputs are multiplexed to reduce the 
total number of package pins. Separate outputs are provided for flip-flops 00 
and 07 to allow easy cascading. A separate active LOW Master Reset is used 
to reset the register. 

• Common 1/0 for Reduced Pin Count 
• Four Operation Modes: Shift left, Shift Right, Load and Store 
• Separate Shift Right Serial Input and Shift Left Serial Input for Easy 

Cascading 
• 3-State Outputs for Bus Oriented Applications 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM 

Vcc Sl OS7 Q7 V~ 1(05 V03 VOl CP OSo 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 74 

TA 
Operating Ambient 

74 
Temperature Range 

IOH Output Current - High 74 

IOL Output Current - Low 74 

Min 

4.5 

0 

FAST AND LS TTL DATA 
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MC74F299 

8-INPUT UNIVERSAL 
SHIFT/STORAGE REGISTER 

WITH COMMON 
PARALLEL I/O PINS 

FAST'" SCHOTTKY TTL 

~-
JSUFFIX 
CERAMIC 

CASE 732-03 

1 

~-
NSUFFIX 
PLASTIC 

CASE 738-03 

Typ 

5.0 

25 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Max Unit 

5.5 V 

70 °C 

-1.0/-3.0 rnA 

20/24 rnA 



MC74F299 
FUNCTION TABLE 

MR 

L 
H 
H 
H 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

S, 

X 
H 
L 
H 
L 

f = LOW-to·HIGH clock transition. 

Inputs 

So CP Response 

X X Asynchronous Reset: 00-07 = LOW 
H l' Parallel Load: liOn -> On 
H l' Shift Right: DSo -> 00, 00 -> 01, etc. 
L l' Shift Left: DS7 -> 07, 07 -> 06, etc. 
L X Hold 

FUNCTIONAL DESCRIPTION 

The MC74F299 is an a-bit universal shift/storage register 
with 3-state outputs. Four modes of operation are possible: 
hold (store), shift left, shift right and load data. The parallel load 
inputs and flip-flop outputs are multiplexed to reduce the total 
number of package pins. Additional outputs are provided for 
flip-flops 00 and 07 to allow easy serial cascading. A separate 
active-LOW Master Reset is used to reset the register. 

The MC74F299 contains eight edge-triggered D-type 
flip-flops and the interstage logic necessary to perform 
synchronous shift left, shift right, parallel load and hold 
operations. The type of operation is determined by So and S1, 
as shown in the Function Table. All flip-flop outputs are 
brought out through 3-state buffers to separate 1/0 pins that 
also serve as data inputs in the parallel load mode. 00 and 07 

are also brought out on other pins for expansion in serial 
shifting of longer words. 

A LOW signal on MR overrides the Select and CP inputs 
and resets the flip-flops. All other state changes are initiated 
by the rising edge of the clock. Inputs can change when the 
clock is in either state provided only that the recommended 
set-up and hold times, relative to the rising edge of CP, are 
observed. 

A HIGH signal on either OE1 or OE2 disables the 3-state 
buffers and puts the 1/0 pins in the high impedance state. In 
this condition the shift, hold, load and reset operations can still 
occur. The 3-state buffers are also disabled by HIGH signals 
on both So and S1 in preparation for a parallel load operation. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V Vee = MIN, liN = -18 rnA 

74 2.5 Vee=4.5V 
0010 7 V 10H =-1.0 rnA 

74 2.7 Vee =4.75 V 
VOH Output HIGH Voltage 

74 2.7 3.4 Vee = 4.75 V 
1/0 V 10H =-3.0 rnA 

74 2.4 Vee=4.5V 

0010 7 0.5 IOL=20rnA 
VOL Output LOW Voltage V Vee = MIN 

1/0 0.5 10L= 24 rnA 

0010 7 20 

1/0 70 
J.IA Vee = MAX, VIN = 2.7 V 

IIH Input HIGH Current 
0010 7 0.1 VIN =7.0V 

rnA Vce = MAX 
1/0 1.0 VIN =5.5V 

SO,SI -1.2 
IlL Input LOW Current rnA Vce = MAX, VIN = 0.5 V 

Other Inputs -0.6 

Off-State Output Current, 70 J.IA VOUT=2.7V 
10ZH High-Level Voltage Applied 1.0 rnA 

Vec=MAX 
VOUT=5.5V 

10ZL 
Off-State Output Current, 

-0.6 rnA Vee = MAX, VOUT = 0.5 V Low-Level Voltage Applied 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=OV 

ICC Total Supply Current 95 rnA 
Vce = MAX 

OE = HIGH, CP = HIGH 

NOTES: 
1. For condilions shown as MIN or MAX, use appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at one time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tplH Propagation Delay 
tpHl CPtoQO orQ7 

tplH Propagation Delay 

tPHl CPto I/On 

tpHl 
Propagation Delay 
MRto QO or 07 

tpHl 
Propagation Delay 
MRtoi/On 

tpZH Output Enable Time to 
tpZl HIGH or lOW level 

tpHZ Output Disable Time to 
tpLZ HIGH or lOW level 

AC SETUP REQUIREMENTS 

Parameter 
Symbol 

ts(H) Set-Up Time, HIGH or lOW 

ts(l) SoorS1 toCP 

th(H) Hold Time, HIGH or lOW 

th(l) SOorS1 toCP 

ts(H) Set-Up Time, HIGH or lOW 

ts(l) liOn, DSO, DS7 to CP 

th(H) Hold Time, HIGH or lOW 

th(l) liOn, DSO, DS7 to CP 

tw(H) CP Pulse Width, HIGH or lOW 
tw(L) 

tw(l) MR Pulse Width lOW 

tree 
Recovery Time 
MRtoCP 

MC74F299 

74F 

TA=+25°C 
VCC = +5.0 V 
CL=50pF 

Min Max 

70 

3.5 7.5 
4.5 8.0 

3.5 9.0 
4.0 9.0 

5.5 9.5 

5.5 10 

3.5 8.0 
4.0 10 

2.0 7.0 
1.0 5.5 

74F 

TA=+25°C 
VCC = +5.0 V 
CL=50pF 

Min ~p 

6.5 
6.5 

0 
0 

3.5 
3.5 

0 
1.0 

5.0 
4.5 

4.5 

4.0 

FAST AND LS TTL DATA 
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Max 

74F 

TA = O°C to +70°C 
V CC = +5.0 V ±100/0 

CL=50pF 

Min Max Unit 

70 MHz 

3.5 8.5 
4.5 8.5 

ns 

3.5 10 
4.0 10 

ns 

5.5 10.5 ns 

5.5 10.5 ns 

3.5 9.0 
4.0 11 

ns 

2.0 8.0 
1.0 6.5 

ns 

74F 

TA = O°C to +70°C 
VCC .. +5.0 V ±100/0 

Cl=50pF 

Min Max Unit 

7.5 
7.5 

ns 

0 
0 

ns 

4.0 
4.0 

ns 

0 
1.0 

ns 

5.0 
4.5 

ns 

4.5 ns 

4.0 ns 
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® MOTOROLA 

8-INPUT SHIFT/STORAGE 
REGISTER WITH SYNCHRONOUS 
RESET AND COMMON I/O PINS 

The MC74F323 is an 8-Bit Universal Shift/Storage Register with 3-state 
outputs. Its function is similar to the F299 with the exception of Synchronous 
Reset. 

The parallel load inputs and flip-flop outputs are multiplexed to reduce the 
total number of package pins. Separate outputs are provided for flip-flops 00 
and 07 to allow easy cascading. A separate active LOW Master Reset is used 
to reset the register. 

Four modes of operation are possible: hold (store), shift left, shift right and 
parallel load. All modes are activated on the LOW-Io-HIGH transition of the 
clock. 

• Common 1/0 For Reduced Pin Count 
• Four Operation Modes: Shift Left, Shift Right, Parallel Load and Store 
• Separate Continuous Inputs and Outputs from 00 and 07 Allow Easy 

Cascading 
• Fully Synchronous Reset 
• 3-State Outputs for Bus Oriented Applications 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min 

VCC Supply Voltage 74 4.5 

TA Operating Ambient Temperature Range 74 0 

IOH Output Current - High 74 

IOl Output Current - Low 74 

FAST AND LS TTL DATA 
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MC74F323 

8-INPUT SHIFTISTORAGE 
REGISTER WITH SYNCHRONOUS 

RESET AND COMMON VO PINS 

lYP 
5.0 

25 

FAS"frM SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

Max Unit 

5.5 V 

70 DC 

-1.0/-3.0 rnA 

20/24 rnA 



MC74F323 

FUNCTION TABLE 

SR 

L 
H 
H 
H 
H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

Sl 

X 
H 
L 
H 
L 

t = LOW-to-HIGH clock transilion. 

Inputs 

So CP Response 

X i Synchronous Reset: 00-07 = LOW 
H i Parallel Load: lIOn --+ On 
H i Shift Right: DSO --+ 00, 00 --+ 01, etc. 
L i Shift Left: DS7 --+ 07, 07 --+ OS, etc. 
L X Hold 

FUNCTIONAL DESCRIPTION 

The MC74F323 contains eight edge-triggered D-type 
flips-flops and the interstage logic necessary to perform 
synchronous reset, shift left, shift right, parallel load and hold 
operations. The type of operation is determined by So and S1, 
as shown in the Function Table. All flip-flop outputs are 
brought out through 3-state buffers to separate I/O pins that 
also serve as data inputs in the parallel load mode. 00 and 07 
are also brought out on other pins for expansion in serial 
shifting of longer words. 

A LOW signal on SR overrides the Select inputs and allows 
the flip-flops to be reset by the next rising edge of CPo All other 

state changes are initiated by the LOW-to-HIGH CP transition. 
Inputs can change when the clock is in either state provided 
only that the recommended set-up and hold times, relative to 
the rising edge of CP, are observed. 

A HIGH signal on either OE1 or OE2 disables the 3-state 
buffers and puts the I/O pins in the high impedance state. In 
this condition the shift, hold, load and reset operations can still 
occur. The 3-state buffers are also disabled by HIGH signals 
on both So and S1 in preparation for a parallel load operation. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC=MIN,IIN=-18rnA 

74 2.5 VCC=4.5V 
°ot°7 V 10H =-1.0 rnA 

74 2.7 VCC = 4.75 V 
VOH Output HIGH Voltage 

74 2.7 3.4 VCC=4.75V 
I/O V 10H =-3.0 rnA 

74 2.4 VCC=4.5V 

°ot°7 0.5 IOL=20rnA 
VOL Output LOW Voltage V VCC=MIN 

I/O 0.5 IOL=24 rnA 

°ot°7 20 

I/O 70 
!LA Vce = MAX, VIN = 2.7 V 

IIH Input HIGH Current 
°ot°7 0.1 VIN=7.0V 

rnA VCC=MAX 
I/O 1.0 VIN =5.5V 

SO,Sl -1.2 
IlL Input LOW Current rnA VCC = MAX, VIN = 0.5 V 

Other Inputs -0.6 

Off-State Output Current, 70 !LA VOUT=2.7V 
10ZH High-Level Voltage Applied 1.0 rnA 

VCC=MAX 
VOUT=5.5V 

10ZL 
Off-State Output Current, 

-0.6 rnA VCC = MAX, VOUT = 0.5 V Low-Level Voltage Applied 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=OV 

Icc Total Supply Current 95 rnA 
VCC=MAX 

Outputs Disabled 

NOTES: 
1. For condilions shown as MIN or MAX, use appropriale value specHied under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

'MAX Maximum Input Frequency 

tpLH Propagation Delay 

tpHL CP to 00 or 07 

tpLH Propagation Delay 
tpHL CPtol/On 

tpZH Output Enable Time to 

tpZL HIGH or LOW Level 

tpHZ Output Disable Time to 
tpLZ HIGH or LOW Level 

AC SETUP REQUIREMENTS 

Symbol Parameter 

II 
ts(H) Set·Up Time, HIGH or LOW 

ts(L) SOorS1 toCP 

th(H) Hold Time, HIGH or LOW 

th(L) SOorS1 toCP 

ls(H) Set·Up Time, HIGH or LOW 

ts(L) lIOn, DSO, DS7 to CP 

th(H) Hold Time, HIGH or LOW 

th(L) lIOn, DSO, DS7 to CP 

ts(H) Set·Up Time, HIGH or LOW 

ts(L) SRtoCP 

th(H) Hold Time, HIGH or LOW 

th(L) SRtoCP 

tw(H) CP Pulse Width, HIGH or LOW 
twILl 

MC74F323 

74F 

TA=+25°e 
Vee = +5.0 V 
eL=50pF 

Min Max 

70 

3.5 9.0 
3.5 8.5 

3.5 9.0 
5.0 11 

3.5 8.0 
4.0 10 

2.0 6.0 
2.0 5.5 

74F 

TA=+25°e 
Vce = +5.0 V 
eL=50pF 

Min Typ 

8.5 
8.5 

0.0 
0.0 

5.0 
5.0 

2.0 
2.0 

10 
10 

0.0 
0.0 

7.0 
7.0 

LOGIC DIAGRAM 

Vee = PIN 20 
GND=PIN 10 

0= PIN NUMBERS 

FAST AND LS TTL DATA 
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Max 

74F 

TA = ooe to +70oe 
Vee = +5.0 V ±10% 

CL z 50pF 

Min Max Unit 

70 MHz 

3.5 10 
3.5 9.5 

ns 

3.5 10 
5.0 12 

ns 

3.5 9.0 
4.0 11 

ns 

2.0 7.0 
2.0 6.5 

ns 

74F 

TA = O°C to +70°C 
Vee = +5.0 V ±10% 

eL=50pF 

Min Max Unit 

8.5 
8.5 

ns 

0.0 
0.0 

ns 

5.0 
5.0 

ns 

2.0 
2.0 

ns 

10 
10 

ns 

0.0 
0.0 

ns 

7.0 
7.0 

ns 



® MOTOROLA 

4-BIT SHIFTER 
(With 3-State Outputs) 

The MC54n4F350 is a specialized multiplexer that accepts a 4-bit word 
and shifts it 0, I, 2 or 3 places, as determined by two Select (SO, SI) inputs. 
For expansion to longer words, three linking inputs are provided for lower-or
der bits; thus two packages can shift an 8-bit word, four packages a 16-bit 
word, etc. Shifting by more than three places is accomplished by paralle.!!.!!g 
the 3-state outputs of different packages and using the Output Enable (OE) 
inputs as a third Select level. With appropriate interconnections, the F350 can 
perform zero-backfill, sign-extend or end-around (barrel) shift functions . 

• Linking Inputs for Word Expansion 
• 3-State Outputs for Extending Shift Range 

FUNCTIONAL DESCRIPTION 
The F350 is operationally equivalent to a 4-input multiplexer with the inputs 

connected so that the select code causes successive one-bit shifts of the data 
word. This internal connection makes it possible to perform shifts of 0, 1,2 or 
3 places on words of any length. 

A 7-bit data word is introduced at the In inputs and is shifted according to 
the code applied to the select inputs SO, ~ Outputs .Qo--03 are 3-state, con
trolled by an active-LOW output enable (OE). When OE is LOW, data outputs 
will follow selected data inputs; when HIGH, the data outputs will be forced to 
the high-impedance state. This feature allows shifters to be cascaded on the 
same output lines or to a common bus. The shift function can be logical, with 
zeros pulled in at either or both ends of the shifting field; arithmetic, where the 
sign bit is repeated during a shift down; or end around, where the data word 
forms a continuous loop. 

LOGIC EQUATIONS 
00=8081 10+S081 '-1 +80S1 '-2+ S0 S1 1-3 
01 =808111 +S081 10+80S1 '-1 +SOSI '-2 
02=808112+S081 11 +80S1 IO+ SOS1 '-1 
03 = 80 81 13 + So 81 12 + 80 SIll + So SIlO 

TRUTH TABLE 

Inputs Outputs 

OE SI So 00 01 02 

H X X Z Z Z 
L L L 10 11 12 
L L H '-1 10 11 
L H L '-2 1-1 10 
L H H 1-3 1-2 '-1 

H = HIGH Voltage Level Z = High Impedance 
L = LOW Voltage Level X = Immaterial 

CONNECTION DIAGRAM 

Vee 00 01 OE 02 03 So 

) 

'-3 '-2 '-1 11 12 

03 

Z 
13 
12 
11 
10 

SI 

FAST AND LS TTL DATA 
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MC54n4F350 

4-BIT SHIFTER 
(With 3-State Outputs) 

FAST'" SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

... NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

15 

14 

12 

11 

LOGIC SYMBOL 

13 9 10 

OE SI So 
1-3 

00 '-2 

01 
'-1 

10 
02 

03 
11 

12 

13 

Vee = PIN 16 
GND= PIN 8 

4 

5 

6 

II 



II 

'-3 '-2 

00 01 

GUARANTEED OPERATING RANGES 

MC54n4F350 

LOGIC DIAGRAM 

'-1 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54,74 4.5 5.0 5.5 

54 -55 25 125 
TA Operating Ambient Temperature Range 

74 0 25 70 

10H Output Current - High 54,74 - - -3.0 

10l Output Current - low 54,74 - - 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

Vil Input lOW Voltage 0.8 V Guaranteed Input lOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

154,74 2.4 3.3 V 10H =-3.0mA VCC=4.5V 
VOH Output HIGH Voltage 

I 74 2.7 3.3 V IOH=-3.0mA VCC = 4.75 V 

VOL Output lOW Voltage 0.35 0.5 V IOl=24mA VCC=MIN 

10ZH Output OFF Current - HIGH 50 IlA VOUT=2.7V VCC=MAX 

10Zl Output OFF Current - lOW -50 IlA VOUT=0.5V VCC = MAX 

20 VIN=2.7V 
IIH Input HIGH Current IlA 

VIN =7.0V 
VCC=MAX 

100 

III Input lOW Current -1.2 mA VIN=0.5V VCC = MAX 

lOS 
Output Short Circuit 

-60 -150 mA VOUT=OV VCC=MAX Current (Note 2) 

ICCH 22 35 Outputs HIGH 

ICCl Power Supply Current 26 41 mA Outputs lOW VCC=MAX 

ICCZ 26 42 Outputs OFF 
.. .. NOTES: 1. For condttlons such as MIN or MAX, use the appropnate value specHled under guaranteed operating ranges. 

2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 

4-158 

V 

DC 

mA 

mA 



MC54174F350 

AC CHARACTERISTICS 

54174F 54F 

TA=+25°e TA =-55 to +125°e 
Vee = +5.0 V Vee = 5.0 V ±10% 
eL=50pF eL=50pF 

Symbol Parameter Min Max Min Max 

tpLH Propagation Delay 
tpHL In to On 

tpLH Propagation Delay 

tPHL SntoOn 

tpZH Output Enable Time 
tpZL 

tPHZ Output Disable Time 
tPLZ 

o 1 2 3 

GND 

r--
801-31.21.1 10 11 12 13 

-81 

OEvo V1 V2 V3 

Sl So 

L L NO SHIFT 

L H SHIFT 1 PLACE 

H L SHIFT 2 PLACES 

H H SHIFT 3 PLACES 

3.0 6.0 3.0 7.5 
2.5 5.5 2.5 7.0 

4.0 10 4.0 13.5 
3.0 8.5 3.0 10 

2.5 7.0 2.5 10.5 
4.0 9.0 4.0 11 

2.0 5.5 2.0 7.0 
1.5 5.5 1.5 9.0 

APPLICATIONS 

16-Blt Shift-Up 0 to 3 Pieces, Zero Backfill 

4 5 6 7 

I I 
r-

801.3 1.21.1 10 11 12 13 - 801-3 1.21.1 

-81 

r< DEvo V1 

;-- 81 

V2 V3 r< OEVO V1 

FAST AND LS TTL DATA 

4-159 

8 9 10 11 

10 11 12 13 

V2 V3 

10 11 

74F 

TA = Oto +70oe 
Vee = 5.0 V ±10% 

eL=50pF 

Min Max Unit 

3.0 7.0 
2.5 6.5 

ns 

4.0 11 
3.0 9.5 

ns 

2.5 8.0 
4.0 10 

ns 

2.0 6.5 
1.5 6.5 

ns 

12 13 14 15 II 
I 

r--
801-31.21.1 10 11 12 13 

;-- 81 

OEvo V1 V2 V3 

12 13 14 15 



S2 

II L 

L 

L 

L 

H 

S1 

L 

L 

H 

H 

MC54n4F350 

8-Blt End Around Shift 0 to 7 Pieces 

o , 2 S 4 5 6 7 

- SoI-3 1.2 I., 10 I, 12 Is 
r---

SoLs 1.2 I., 10 I, 12 Is 
r---

SoI-3 1.2 I., 10 I, 12 Is 
r---

SoI-3 1.2 I., 

r- S, r- S, -S, -S, 

r< OEvo v, v2 Vs r< OEvo v, V2 Vs 
OEVO V, V2 Vs OEvo 

Sl So S2 Sl So 

L L NO SHIFT H L H SHIFT END AROUND 5 

L H SHIFT END AROUND 1 H H L SHIFT END AROUND 6 

H L SHIFT END AROUND 2 H H H SHIFT END AROUND 7 

H H SHIFT END AROUND 3 

L L SHIFT END AROUND 4 

13-Blt 1\Nos Complement Scaler 

'2 11 '0 9 

II 
- Sol.3 1.2 I., 10 I, 12 Is 

r- S, 

It O~o v, V2 Va 

I I 

I I I I 
'2 " '0 

So SCALE 

L+8 1/8 

H+4 1/4 

L+2 1/2 

HNOCHANGE 1 

8 7 8 5 

II 
- SoI-3 1.2 I., 10 I, 12 13 

r- S, 

It OEvo v, V2 Vs 
-= I I I I 

I I I I 

FAST AND LS TTL DATA 
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4 S 2 , 

r----
SoI-3 1.2 I., 10 I, 12 13 

-S, 

fl' v, V2 Vs 

I I I 

V, 

I I 
10 I, 12 la 

V2 Vs 

S 

s 



® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
The MC5417 4F352 is a very high speed dual 4-input multiplexer with com

mon Select inputs and individual Enable inputs for each section. It can select 
two bits of data from four sources. The two buffered outputs present data in 
the inverted (complementary) form. The F352 is the functional equivalent of 
the F153 except with inverted outputs. 
• Inverted Version of the F153 
• Separate Enables for Each Multiplexer 
• Input Clamp Diode Limits High-Speed Termination Effects 

CONNECTION DIAGRAM (TOP VIEW) 

LOGIC DIAGRAM 

13a SI So lOb 11 b 12b 13b Eb 

Za Zb 

FAST AND LS TTL DATA 

4-161 

MC54n4F352 

DUAL 4-INPUT 
MULTIPLEXER 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

... N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXD SOIC 

7 

9 

VCC=PIN 14 
GND = PIN7 

LOGIC SYMBOL 
2 14 

SI So 
Ea 
IDa 

Za 
11a 
12a 

laa 
lOb 
lib 

Zb 12b 
lab 
Eb 

1 

6 
5 
4 

a 
10 
11 

12 

13 
15 

• 



II 

MC54174F352 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54.74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 125 
°c 

74 0 25 70 

IOH Output Current - High 54. 74 -1.0 rnA 

IOL Output Current - Low 54.74 20 rnA 

FUNCTIONAL DESCRIPTION 

The F352 is a dual4-input multiplexer. It selects two bits of 
data from up to four sources under the control of the common 
Select inputs (SO. S1).The two 4-input multiplexer circuits 
have individual active-LOW Enables(Ea• Eb) which can be 
used to strobe the outputs independently. When the Enables 
(Ea. Eb) are HIGH. the corresponding outputs Cla. Zb) are 
forced HIGH. 

The logic equations for the outputs are shown below: 

FUNCTION TABLE 

Select 
Inputs 

So S1 E 

X X H 

L L L 

L L L 

H L L 

H L L 

L H L 

L H L 

H H L 

H H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don·' Care 

Inputs (a or b) 

10 11 12 

X X X 

L X X 

H X X 

X L X 

X H X 

X X L 

X X H 

X X X 

X X X 

Output 

13 Z 

X H 

X H 

X L 

X H 

X L 

X H 

X L 

L H 

H L 

The F352 can be used to move data from a group of regis
ters to a common output bus. The particular register from 
which the data came would be determined by the state of the 
Select inputs. A less obvious application is as a function gen
erator. The F352 can generate two functions of three vari
ables. This is useful for implementing highly irregular random 
logic. 

FAST AND LS TIL DATA 

4-162 



MC54n4F352 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

Vil Input lOW Voltage O.B V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-1BmA VCC=MIN 

VOH Output HIGH Voltage I 54,74 2.5 3.4 V 10H =-1.0 rnA VCC = 4.50 V 

I 74 2.7 3.4 V 10H =-1.0mA VCC = 4.75 V 

VOL Output LOW Voltage 0.35 0.5 V 10L= 20 rnA VCC=MIN 

IIH Input HIGH Current 20 j.1A VIN=2.7V VCC=MAX 

100 VIN = 7.0 V 

IlL Input LOW Current -0.6 rnA VIN=0.5V VCC = MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=OV VCC = MAX 

ICCH Power Supply Current 9.3 14 rnA VIN=GND VCC = MAX 

ICCl 13.3 20 VIN = HIGH 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter Min 

tpLH Propagation Delay 3.5 

tpHL Sn to Zn 3.0 

tpLH Propagation Delay 2.5 

tpHL EntoZn 3.0 

tpLH Propagation Delay 2.5 

tpHL IntoZn 1.5 

54174F 54F 

TA=+25°C TA = 55°C to +125°C 

Vcc = +5.0 V VCC = 5.0 V ± 10% 

Cl=50pF Cl=50pF 

Typ Max Min Max 

7.4 11 3.0 14 

7.0 B.5 2.5 11 

5.0 7.0 2.0 10 

5.0 7.0 2.5 9.0 

4.9 7.0 2.0 9.0 

3.0 3.5 1.0 5.0 

FAST AND LS TTL DATA 

4-163 

74F 

TA=0°Cto+70°C 

VCC = 5.0 V ± 10% 

Cl=50pF 

Min Max 

3.0 12.5 

2.5 9.5 

2.0 8.0 

2.5 B.O 

2.0 B.O 

1.0 4.0 

Unit 

ns 

ns 

ns 

• 



II 

® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The MC54174F353 is a dual4-input multiplexer with 3-state outputs. It can 
select two bits of data from four sources using common Select inputs. The out
puts may be individually switched to a high impedance state with a HIGH on 
the respective Output Enable (OE) inputs. allowing the outputs to interface di
rectly with bus-oriented systems. 

• Inverted Version of F253 
• Multifunction Capability 
• Separate Enables for Each Multiplexer 

FUNCTIONAL DESCRIPTION 

The MC54174F353 contains two identical4-input multiplexers with 3-state 
outputs. They select two bits from four sources selected by common Select 
inputs (SO. S1 ).The 4-input multiplexers have individual Output enable (OEa• 
OEb) inputs which. when HIGH. force the outputs to a high impedance (high 
Z) state. The logic equations for the outputs are shown below: 

Za=OEa e (lOa e 51 e So +11a e 51 e So + 12a e S1 e So + 13a e S1 e SO) 

Zb=OEbe (lOb e 51 e So + 11 be 51 e So + 12beS1e50+13beS1eSo) 

If the outputs of 3-state devices are tied together. all but one device must 
be in the high impedance state to avoid high currents that would exceed the 
maximum ratings. Designers should ensure that Output Enable signals to 
3-state devices whose outputs are tied together are designed so that there is 
no overlap. . 

CONNECTION DIAGRAM (TOP VIEW) 

DEs St 13a 12a 11a loa Za GND 

FAST AND LS TIL DATA 
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MC54n4F353 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 
2 t4 

St So 
DEs 

loa 

7 Za 
11a 
12a 

laa 
lOb 
lIb 

9 Zb 12b 
13b 

Vee = PIN 16 DEb 
GND = PIN 8 

1 

6 
5 
4 

3 
10 
11 

12 

13 
15 



FUNCTION TABLE 

Select 
Inputs Data Inputs 

So Sl 10 '1 '2 13 

X X X X X X 

L L L X X X 

L L H X X X 

H L X L X X 

H L X H X X 

L H X X L X 

L H X X H X 

H H X X X L 

H H X X X H 

Address inputs 80 and 81 are common to both sections. 
H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
(Z) = High Impedance 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

MC54n4F353 

Output 
Enable Output 

OE Z 

H (Z) 

L H 

L L 

L H 

L L 

L H 

L L 

L H 

L L 

LOGIC DIAGRAM 

54,74 

TA Operating Ambient Temperature Range 54 

IOH Output Current - High 

IOL Output Current - Low 

74 

54,74 

54,74 

FAST AND LS TTL DATA 

4-165 

Min Typ Max Unit 

4.5 5.0 5.5 V 

-55 25 125 DC 

0 25 70 

-3.0 rnA 

24 rnA 



II 

MC54174F353 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

V,H Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

V,L Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage 154,74 2.4 3.3 V 10H =-3.0 mA VCC=4.5V 

1 74 2.7 3.3 V IOH=-3·0mA VCC = 4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=24mA VCC=MIN 

10ZH Output OFF Current - HIGH 50 ItA VOUT=2.7V VCC = MAX 

10ZL Output OFF Current - LOW -50 IlA VOUT = 0.5 V VCC = MAX 

IIH Input HIGH Current 20 ItA V'N=2.7V VCC = MAX 

100 VIN = 7.0V 

IlL Input LOW Current -0.6 rnA VIN=0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) ~ -150 mA VOUT=OV VCC=MAX 

ICCH 9.3 14 'n, Sn, OEn = GND 

ICCL Power Supply Current 13.3 20 mA In, Sn=GND VCC=MAX 

ICCZ 15 23 OEn =4.5V 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended oparating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tPLH Propagation Delay 

tPHL Sn toZn 

tPLH Propagation Delay 

tpHL In to Zn 

tpZH Output Enable Time 

tpZL 

tpHZ Output Disable Time 

tPLZ 

54174F 54F 

TA=+25°C TA = - 55°e to + 125°e 

Vee =+5.0 V Vee =5.0 V ± 10% 

eL=50pF eL=50pF 

Min Max Min Max 

3.5 11 3.0 14 

3.0 8.5 2.5 11 

2.5 7.0 2.0 9.0 

1.0 3.5 1.0 5.0 

3.0 8.0 3.0 10.5 

3.5 8.0 3.0 10.5 

2.0 5.0 2.0 7.0 

2.0 6.0 1.5 8.0 

FAST AND LS TTL DATA 

4-166 

74F 

TA = ooe to + 700e 

Vee = 5.0 V± 10% 

eL=50pF 

Min Max 

3.0 12.5 

2.5 9.5 

2.0 8.0 

1.0 4.0 

3.0 9.0 

3.0 9.0 

1.5 6.0 

1.5 7.0 

Unit 

ns 

ns 

ns 



® MOTOROLA 

HEX BUFFER/DRIVER 
GATED ENABLE 
NONINVERTING AND INVERTING, 
3-STATE 

CONNECTION DIAGRAM 

MC54174F365 

Vee OE2 0 0 0 

MC54174F366 

o 0 

FUNCTION TABLE 

Inputs Outputs 

OE1 OE2 I 0 

L L L L 

L L H H 

X H X Z 

H X X Z 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

o GND 

0 

H 

L 

Z 

Z 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

54,74 

54 

74 

54 

74 

54 

74 

FAST AND LS TIL DATA 

4-167 

Min 

4.5 

-55 

0 

MC54n4F365 
MC54n4F366 

F365 
HEX BUFFER/DRIVER 

GATED ENABLE 
NONINVERTlNG, 3-STATE 

F366 
HEX BUFFERIDRIVER 

GATED ENABLE 
INVERTING, 3-STATE 

FASf'M SCHOTIKY TIL 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

TYP 
5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-12 

-15 

48 

64 

Unit 

V 

DC 

mA 

mA 



MC54n4F365. MC54n4F366 

DC CHARACTERISTICS OVER OPERATING TRMPERATURE RANGE (unless otherwise specified) 

Limits Unit 

Symbol Parameter Min Typ Max Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

54,74 2.4 3.4 V 10H =-3.0mA VCC = 4.5 V 

74 2.7 3.4 V 10H =-3.0 mA VCC=4.75V 

VOH Output HIGH Voltage 54 2.0 V IOH=-12 mA VCC = 4.5 V 

74 2.0 V 10H =-15 mA VCC=4.5V 

VOL Output LOW Voltage 54 0.35 0.55 V IOL=48mA VCC=MAX 

74 0.4 0.55 V IOL=64 mA 

10ZH Output OFF Current-HIGH 50 I'A VOUT=2.7V VCC=MAX 

10ZL Output OFF Current-LOW -50 I'A VOUT=0.5V VCC=MAX 

IIH Input HIGH Current 20 !1A VIN=2.7V VCC=MAX 

100 I'A VIN = 7.0 V VCC=OV 

IlL Input LOW Current -20 !1A VIN=0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -100 -225 mA VOUT=GND VCC=MAX 

ICCH 35 

F365 ICCL 62 

ICCZ 48 

ICC ICCH 25 mA VCC=MAX 

F366 ICCL 62 

ICCZ 48 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay F365 

tpHL In to On 

tpLH Propagation Delay F366 

tpHL IntoOn 

tpZH Output Enable Time 

tpZL to HIGH and LOW Level 

tpHZ Output Disable Time 

tpLZ from HIGH and LOW Level 

54174F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC=+5.0V VCC=5.0V±10% 

CL=50pF CL = 50 pF 

Min Typ Max Min Max 

2.0 4.5 6.5 2.0 8.0 

3.0 5.5 7.0 3.0 8.5 

2.0 5.0 6.5 2.0 8.5 

1.0 3.0 5.0 1.0 6.5 

3.0 6.5 9.5 3.0 11 

4.0 6.0 9.0 4.0 10.5 

2.5 4.5 6.5 2.5 8.0 

1.5 4.0 6.0 1.5 7.5 

FAST AND LS TTL DATA 

4-168 

74F 

TA = DoC to +70°C 

VCC=5.0V±10% 

CL=50pF 

Min Max 

2.0 7.0 

3.0 7.5 

2.0 7.5 

1.0 5.5 

3.0 10 

4.0 9.5 

2.5 7.0 

1.5 6.5 

Unit 

ns 

ns 

ns 

ns 



® MOTOROLA 

HEX BUFFER/DRIVER 
4-BIT PLUS 2-BIT, 
NONINVERTING AND INVERTING, 
3-STATE 

CONNECTION DIAGRAMS 

MC54174F367 

Vee 0E2 I 0 0 0 

OEI 0 

MC54174F368 

Vee OE2 0 0 

FUNCTION TABLE 

Inputs Outputs 

OE I 0 0 

L L L H 

L H H L 

H X Z Z 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

o GND 

GND 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

54,74 

54 

74 

54 

74 

54 

74 

FAST AND LS TTL DATA 

4-169 

Min 

4.5 

-55 

0 

MC54n4F367 
MC54n4F368 

F367 
HEX BUFFER/DRIVER 

4-BIT PLUS 2-BIT, 
NON INVERTING 3-STATE 

F368 
HEX BUFFERIDRIVER 

4-BIT PLUS 2-BIT, 
INVERTING 3-STATE 

FASTTM SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Typ 

5.0 

25 

25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

125 

70 

-12 

-15 

48 

64 

Unit 

V 

°c 

mA 

mA 



II 

MC54n4F367 • MC54n4F368 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

54, 74 2.4 3.4 V 10H =-3.0 rnA VCC=4.5V 

74 2.7 3.4 V 10H =-3.0 rnA VCC=4.75V 

VOH Output HIGH Voltage 54 2.0 V 10H =-12 rnA VCC=4.5V 

74 2.0 V IOH=-15mA VCC=4.5V 

VOL Output LOW Voltage 54 0.35 0.55 V IOL=48 rnA VCC=MAX 

74 0.4 0.55 V 10L= 64 rnA 

10ZH Output Off Current HIGH 50 j.tA VOUT=2.7V VCC=MAX 

10ZL Output Off Current LOW -50 j.tA VOUT=0.5V VCC=MAX 

IIH Input HIGH Current 20 j.tA VIN =2.7V VCC = MAX 

100 VIN =7.0V VCC=OV 

IlL Input LOW Current -20 j.tA VIN =0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -100 -225 rnA VOUT=GND VCC=MAX 

ICCH 35 

F367 ICCL 62 

ICCZ 48 rnA VCC = MAX 

ICC ICCH 25 

F368 ICCL 62 

ICCZ 48 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tPLH Propagation Delay F367 

tpHL IntoOn 

tpLH Propagation Delay F368 

tpHL IntoOn 

tpZH Output Enable Time 

tpZL to HIGH and LOW Level 

tPHZ Output Disable Time 

tPLZ from HIGH and LOW Level 

54174F 54F 

TA = +25°C TA = -55°C to +125°C 

VCC = +5.0 V VCC=5.oV±10% 

CL=5OpF CL=5OpF 

Min Typ Max Min Max 

2.0 4.5 6.5 2.0 8.0 

3.0 5.5 7.0 3.0 8.5 

2.0 5.0 6.5 2.0 8.5 

1.0 3.0 5.0 1.0 6.5 

2.5 5.5 7.5 2.5 9.5 

3.0 6.5 8.5 3.0 10 

2.5 4.5 6.5 2.5 8.0 

1.5 4.0 6.0 1.5 7.5 

FAST AND LS TTL DATA 

4-170 

74F 

TA = DOC to +7O°C 

VCC =5.OV±10% 

CL=5o pF 

Min Max 

2.0 7.0 

3.0 7.5 

2.0 7.5 

1.0 5.5 

2.5 8.5 

3.0 9.0 

2.5 7.0 

1.5 6.5 

Unit 

ns 

ns 

ns 

ns 



® MOTOROLA 

OCTAL TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS 

The MC54n 4F373 consists of eight latches with 3-state outputs for bus or
ganized system applications. The flip-flops appear transparent to the data 
when Latch Enable (LE) is HIGH. When LE is LOW, the data that meets the 
setup times is latched. Data appears on the bus when the Output Enable (OE) 
is LOW. When OE is HIGH the bus output is in the high impedance state. 

• Eight Latches in a Single Package 
• 3-State Outputs for Bus Interfacing 
• ESO > 4000 Volts 

CONNECTION DIAGRAM (TOP VIEW) 

Vee 07 07 06 06 05 05 04 04 

LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

DO 01 D:! 03 04 05 06 Dr 
11 LE 

2 5 6 9 12 15 16 19 

Vee = PlN20 
GNO= PIN 10 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Vollage 

TA Operating Ambient Temperature Range 

IOH Output Current - HIGH 

IOl Output Current - lOW 

LE 

54,74 

54 

74 

54,74 

54, 74 

FAST AND LS TTL DATA 
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MC54n4F373 

OCTAL TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS 

Min 

4.5 

-55 

0 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °C 

25 70 

--3.0 mA 

24 mA 



II 

MC54n4F373 

FUNCTIONAL DESCRIPTION 

The F373 contains eight D-type latches with 3-state output 
buffers. When the Latch Enable (LE) input is HIGH, data on the 
Dn inputs enters the latches. In this condition the latches are 
transparent; i.e., a latch output will change state each time its 
D input changes. When LE is LOW the latches store the 
information that was present on the D inputs one setup time 

preceding the HIGH-to-LOWtransition of LE. The 3-state buff
ers are controlled by the Output Enable (OE) input. When (OE) 
is LOW, the buffers are in the bi-state mode. When OE is HIGH 
the buffers are in the high impedance mode, but this does not 
interfere with entering new data into the latches. 

LOGIC DIAGRAM 

NOTE: 
This diagram is provided only for Ihe understanding of logic 
operations and should not be used to eslimate propagalion delays. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage 154,74 2.4 3.3 V 10H =-3.0 rnA VCC=4.5V 

1 74 2.7 3.3 V IOH=-3.0 rnA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V 10L= 24 rnA VCC=MIN 

10ZH Output OFF Current - HIGH 50 IlA VOUT=2.7V VCC=MAX 

10ZL Output OFF Current - LOW -50 IlA VOUT=0.5V VCC=MAX 

IIH Input HIGH Current 20 IlA VIN =2.7 V VCC = MAX 

100 IlA VIN =7.0 V VCC=MAX 

IlL Input LOW Current -0.6 mA VIN=0.5 V VCC=MAX 

105 Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=O V VCC=MAX 

ICCZ Power Supply Current (All Outputs OFF) 35 55 rnA OE=4.5V VCC=MAX 
On, LE =GND 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operaling conditions for lihe applicable device type. 
2. Not more Ihan one outpul should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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AC CHARACTERISTICS 

Symbol Parameter Min 

tpLH Propagation Delay 3.0 

tpHL Onto On 2.0 

tpLH Propagation Delay 5.0 
-

tpHL LEtoOn 3.0 

tpZH Output Enable Time 2.0 

tpZL 2.0 

tpHZ Output Disable Time 1.5 

tpLZ 1.5 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(H) Setup Time, HIGH or LOW 2.0 

ts(L) Onto LE 2.0 

th(H) Hold Time, HIGH or LOW 3.0 

th(L) Onto LE 3.0 

tw(H) LE Pulse Width, HIGH 6.0 

MC54n4F373 

54174F 54F 

TA=+25°e TA =-55°eto +125°e 

Vee = +5.0 V vee = 5.0 V ± 10% 

eL=50pF eL=50pF 

Typ Max Min Max 

5.3 7.0 3.0 8.5 

3.7 5.0 2.0 7.0 

9.0 11.5 5.0 15 

5.2 7.0 3.0 8.5 

5.0 11 2.0 13.5 

5.6 7.5 2.0 10 

4.5 6.5 1.5 10 

3.8 6.0 1.5 7.0 

54174F 54F 

TA = +25°e TA = -55°e to +125°e 

Vee = +5.0 V Vee = 5.0 V ± 10% 

Typ Max Min Max 

2.0 

2.0 

3.0 

3.0 

6.0 

FAST AND LS TTL DATA 
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74F 

TA = ooe to +70oe 

Vee = 5.0 V ± 10% 

eL=50pF 

Min Max Unit 

3.0 8.0 ns 

2.0 6.0 

5.0 13 ns 

3.0 8.0 

2.0 12 ns 

2.0 8.5 

1.5 7.5 ns 

1.5 6.0 

74F 

TA = ooe to +70oe 

Vee=5.0V±10% 

Min Max Unit 

2.0 

2.0 ns 

3.0 

3.0 

6.0 ns 



II 

® MOTOROLA 

OCTAL D-TVPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

The MC54n 4F37 4 is a high-speed, low-power octal Ootype flip-flop featur
ing separate Ootype inputs for each flip-flop and 3-state outputs for bus ori
ented applications. A buffered Clock (CP) and Output Enable (OE) are com
mon to all flip-flops. 

• Edge-triggered OoType Inputs 
• Buffered Positive Edge-triggered Clock 
• 3-State Outputs for Bus-Oriented Applications 
• ESO > 4000 Volts 

CONNECTION DIAGRAM (TOP VIEW) 

Vcc 07 07 06 06 05 05 04 04 cp 

DE 00 00 

FUNCTION TABLE 

Inputs 

On 

H 

L 

X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don" Care 
Z = High Impedance 

CP 

I 

I 
X 

Outputs 

OE 

L 

L 

H 

03 

On 

H 

L 

Z 

FAST AND LS TTL DATA 
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MC54n4F374 

OCTAL O-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

FAST'M SCHOTTKY TTL 

~-
JSUFFIX 
CERAMIC 

CASE 732-03 

11 

1 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

2 5 6 9 12 15 16 19 

Vcc = PIN 20 
GNO= PIN 10 



MC54n4F374 

FUNCTIONAL DESCRIPTION 

The F374 consists of eight edge-triggered flip-flops with 
individual D-type inputs and 3-state true outputs. The buffered 
clock and buffered Output Enable are common to all flip-flops. 
The eight flip-flops will store the state of their individual D 
inputs that meet the setup and hold time requirements on the 

LOW-to-HIGH Clock (CP) transition. With the Output Enable 
(OE) LOW, the contents of the eight flip-flops are available at 
the outputs. When the OE is HIGH, the outputs go to the high 
impedance state. Operation of the OE input does not affect the 
state of the flip-flops. 

LOGIC DIAGRAM 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage 154,74 2.4 3.3 V 10H =-3.0rnA VCC = 4.5 V 

I 74 2.7 3.3 V IOH=-3.0 mA VCC=4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=24 rnA VCC=MIN 

10ZH Output OFF Current - HIGH 50 I1A VOUT=2.7V VCC=MAX 

10ZL Output OFF Current - LOW -50 IlA VOUT=0.5V VCC = MAX 

IIH Input HIGH Current 20 IlA VIN=2.7 V VCC=MAX 

100 IlA VIN=7.0 V VCC = MAX 

IlL Input LOW Current -0.6 rnA VIN=0.5 V VCC = MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=O V VCC=MAX 

ICCZ Power Supply Current (All Outputs OFF) 55 86 rnA On. =GND VCC=MAX 
OE=4.5V 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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MC54n4F374 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min 

VCC Supply Voltage 54, 74 4.5 

TA Operating Ambient Temperature Range 54 -55 

IOH Output Current - HIGH 

IOL Output Current - LOW 

AC CHARACTERISTICS 

Symbol Parameter Min 

'max Maximum Clock Frequency 100 

tPLH Propagation Delay 4.0 

tPHL CP to On 4.0 

tpZH Output Enable Time 2.0 

tpZL 2.0 

tPHZ Output Disable Time 2.0 

tPLZ 2.0 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(Hl Setup Time, HIGH or LOW 2.0 

ts (Ll Dn toCP 2.0 

th(Hl Hold Time, HIGH or LOW 2.0 

th (Ll Dn toCP 2.0 

tw(Hl CP Pulse Width, 7.0 

tw(Ll HIGH or LOW 6.0 

74 0 

54, 74 

54,74 

54174F 54F 

TA=+25°e TA =-55°eto +125°e 

Vee = +5.0 V Vee=5.0V± 10% 

eL=50pF eL=50pF 

Typ Max Min Max 

60 

6.5 8.5 4.0 10.5 

6.5 8.5 4.0 11 

9.0 11.5 2.0 14 

5.8 7.5 2.0 10 

5.3 7.0 2.0 8.0 

4.3 5.5 2.0 7.5 

54174F 54F 

TA=+25°e TA = -55°e to +125°e 

Vee = +5.0 V Vee = 5.0 V ± 10% 

Typ Max Min Max 

2.5 

2.0 

2.0 

2.5 

7.0 

6.0 

FAST AND LS TTL DATA 
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Typ Max Unit 

5.0 5.5 V 

25 125 °c 

25 70 

-3.0 mA 

24 mA 

74F 

TA = ooe to +70oe 

Vee =5.0V± 10% 

eL=50pF 

Min Max Unit 

70 MHz 

4.0 10 ns 

4.0 10 

2.0 12.5 ns 

2.0 8.5 

2.0 8.0 ns 

2.0 6.5 

74F 

TA = ooe to +70oe 

Vee = 5.0V± 10% 

Min Max Unit 

2.0 

2.0 ns 

2.0 

2.0 

7.0 ns 

6.0 



® MOTOROLA 

OCTAL 0 FLIP-FLOP WITH ENABLE 
The MC74F377 is a high-speed 8-Bit Register, The register consists of 

eight D-Type Flip-Flops with individual D inputs and Q outputs, The common 
buffered clock (CP) input loads all flip-flops simultaneously when the Enable 
(E) is LOW, This device is supplied in a 20-pin package, 

• High Impedance NPN Base Inputs for Reduced Loading (20 ~ in 
HIGH and LOW States) 

• Ideal for Addressable Register Applications 
• Enable for Address and Data Synchronization Applications 
• Eight Edge-Triggered D Flip-Flops 
• Buffered Common Clock 
• See: MC74F373 for Transparent Latch Version 

MC74F374 for 3-State Version 

CONNECTION DIAGRAM (TOP VIEW) 

FUNCTION TABLE 

Operating Mode 

Load "1" 

Load "0" 

Hold (do nothing) 

CP 

i 

i 

i 

X 

Inputs 

E 

I 

I 

h 

H 

MC74F377 

OCTAL D FLIP-FLOP 
WITH ENABLE 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

N SUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

Outputs 

On Qn 

h H 

I L 

X No Change 

X No Change 

H = HIGH voltage level steady state; h = HIGH voltage level one setup time prior to the LOW-to-HIGH Clock transition; L = LOW voltage level steady state; I = 
LOW voltage level one setup time prior to the LOW-to-HIGH clock transition; X = Don't Care; i = LOW-to-HIGH clock transition 

FAST AND LS TTL DATA 
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• 



II 

MC74F377 

FUNCTIONAL DESCRIPTION 

The MC74F377 has eight edge-triggered D-type flip-flops 
with individual 0 inputs and Q outputs. The common buffered 
Clock (CP) input loads all flip-flops simultaneously, when the 
Enable (E) is LOW. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - HIGH 

10L Output Current - LOW 

The register is fully edge-triggered. The state of each 0 in
put, one setup time before the LOW-to-HIGH clock transition, 
is transferred to the corresponding flip-flop's Q output. 

The E input must be stable one setup time prior to the LOW
to-HIGH clock transition for predictable operation. 

Min Typ Max Unit 

74 4.5 5.0 5.5 V 

74 0 25 70 °c 

74 -1.0 mA 

74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min lYP Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage I 2.5 2.5 V IOH=-1.0mA VCC=4.5V 

I 2.7 2.7 VCC =4.75 V 

VOL Output LOW Voltage 0.35 0.5 V 10L= 20 rnA VCC=MIN 

IIH Input HIGH Current 20 IlA VIN =2.7 V VCC=MAX 

IlL Input LOW Current -20 IlA VIN =0.5 V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=O V VCC = MAX 

ICC Total Supply Current ICCH 55 72 rnA Qn=4.5V,CP='t, VCC = MAX 
E=GND 

ICCL 70 90 rnA On = E = GND, CP = 't 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time. nor for more than 1 second. 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay 

tPHL CPtoQn 

74F 

TA=+25°C 

VCC = +5.0 V 

CL=50pF 

Min lYP 
110 120 

4.0 6.5 

4.0 7.0 

FAST AND LS TTL DATA 
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74F 

TA = 0 to +70°C 

VCC = 5.0 V ± 10% 

CL=50pF 

Max Min Max Unit 

100 MHz 

8.5 4.0 10 ns 

9.0 4.0 10.5 



E 
(1) 

DO 
(3) 

Vee = PIN 20 
GNO = PIN 10 

01 
(4) 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time. HIGH or LOW 

ts(L) °n toCP 

th(H) Hold Time, HIGH or LOW 

th(L) Dn toCP 

ts(H) Setup Time, HIGH or LOW 

ts(L) EtoCP 

th(H) Hold Time, HIGH or LOW 

th(L) EtoCP 

tw(H) Clock Pulse Width 

tw(L) HIGH or LOW 

MC74F377 

LOGIC DIAGRAM 

Min 

3.0 

3.0 

1.0 

1.0 

2.5 

4.0 

0 

0 

4.0 

4.0 

Os 
(14) 

74F 

TA=+25°e 

Vee=5.0V 

eL=50pF 

Typ 

FAST AND LS TTL DATA 
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Max 

06 
(17) 

07 
(18) 

74F 

(19) 

07 

TA = ooe to +70oe 

Vee = 5.0 V ± 10% 

eL=50pF 

Min Typ Max 

3.0 

3.0 

1.0 

1.0 

2.5 

4.0 

0 

0 

5.0 

5.0 

Unit 

ns 

ns 

ns 

ns 

ns 



II 

® MOTOROLA 

PARALLEL 0 REGISTER 
WITH ENABLE 

The MC5417 4F378 is a 6-bit register with a buffered common enable. This 
device is similar to the F174 but with common Enable rather than common 
Master Reset. 

The F378 consists of six edge-triggered D-type flip-flops with individual D 
inputs and Q outputs. The Clock (CP) and Enable (E) inputs are common to 
all flip-flops. 

When the E input is LOW, new data is entered into the register on the LOW
to-HIGH transition of the CP input. When the E input is HIGH the register will 
retain the present data independent of the CP input. This circuit is designed 
to prevent false clocking by transitions on the E input.. 

- 6-Bit High-Speed Parallel Register 
- Positive Edge-Triggered D-Type Inputs 
- Fully Buffered Common Clock and Enable Inputs 
-Input Clamp Diodes Limit High-Speed Termination Effects 

FUNCTION TABLE 

Inputs 

E CP 

H .r 
L .r 
L .r 

H = HIGH Vollage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

CONNECTION DIAGRAM (TOP VIEW) 

On 

X 

H 

L 

Output 

Qn 

No Change 

H 

L 

FAST AND LS TTL DATA 
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MC54n4F378 

PARALLEL 0 REGISTER 
WITH ENABLE 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

14 05 
05 

13 04 
04 

11 03 
6 02 03 

02 
4 

01 
3 

00 

9 

Vee = PIN 16 
GNO= PIN 8 

15 

12 
10 
7 

5 



MC54n4F378 

LOGIC DIAGRAM 

00 05 

CP 

00 05 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54,74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 125 °c 
74 0 25 70 

10H Output Current - HIGH 54,74 -1.0 mA 

10L Output Current - LOW 54,74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN =-18 mA 

VOH Output HIGH Voltage l54,74 2.5 V IOL=-1.0 mA VCC=4.50V 

I 74 2.7 V IOL=-1.0mA VCC = 4.75 V 

VOL Output LOW Voltage 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 IlA VCC = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA VCC = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VCC = MAX, VOUT = 0 V 

ICC Power Supply Current 30 45 mA VCC = MAX, VCP = OV 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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AC CHARACTERISTICS 

Symbol Parameter Min 

fmax Maximum Input Frequency 80 

tpLH Propagation Delay 3.0 

tpHL CP to Qn 3.5 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(H) Setup Time, HIGH or LOW 4.0 

ts(L) Dn to CP 4.0 

th(H) Hold Time, HIGH or LOW 0 

II 
th(L) Dn toCP 0 

ts(H) Setup Time, HIGH or LOW 6.0 

ts(L) EtoCP 6.0 

th(H) Hold Time, HIGH or LOW 2.0 

th(L) EtoCP 2.0 

tw(H) CP Pulse Width, 4.0 

tw(L) HIGH or LOW 6.0 

MC54n4F378 

54174F 54F 

TA=+25°e TA = -55°e to +125°e 

Vee=5.0V Vee = 5.0 V ± 10% 

eL=50pF eL=50pF 

Typ Max Min Max 

140 80 

5.5 7.5 3.0 9.5 

6.0 8.5 3.5 10.5 

54174F 54F 

TA=+25°e TA = -55°C to +125°e 

Vee = 5.0 V Vee = 5.0 V ± 10% 

Typ Max Min max 

4.0 

4.0 

0 

0 

6.0 

6.0 

2.0 

2.0 

4.0 

6.0 

FAST AND LS TTL DATA 

4-182 

74F 

TA = ooe to +70oe 

Vee=5.0V±10% 

eL=50pF 

Min Max Unit 

80 MHz 

3.0 8.5 ns 

3.5 9.5 

74F 

TA = ooe to +70oe 

Vee=5.0V±10% 

Min Max Unit 

4.0 

4.0 ns 

0 

0 

6.0 

6.0 
ns 

2.0 

2.0 

4.0 ns 

6.0 



® MOTOROLA 

QUAD PARALLEL REGISTER 
The MC54174F379 is a 4-bit register with a buffered common enable. This 

device is similar to the F175 butfeatures the common Enable rather than com
mon Master Reset. 

The F379 consists of four edge-triggered Ootype flip-flops with individual 
o inputs and Q and Q outputs. The Clock (CP) and Enable {E) inputs are com
mon to all flip-flops. When E is HIGH, the register will retain the present data 
independent of the CP input. The On and E inputs can change when the clock 
is in either state, provided that the recommended setup and hold times are 
observed. This circuit is designed to prevent false clocking by transitions on 
the Einput. 

• Edge-Triggered OoType Inputs 
• Buffered Positive Edge-Triggered Clock 
• Buffered Common Enable Input 
• True and Complement Outputs 

CONNECTION DIAGRAM (TOP VIEW) 

FUNCTION TABLE 

Inputs 

E CP 

H J 

L J 

L J 
H ~ HIGH Voltage Level 
L ~ LOW Voltage Level 
X ~ Don't Care 
NC ~ No Change 

On 

X 

H 

L 

Outputs 

Qn 

NC 

H 

L 

Qn 

NC 

L 

H 

FAST AND LS TTL DATA 
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MC54n4F379 

QUAD PARALLEL REGISTER 
WITH ENABLE 

FAST'M SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

° SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

• 



II 

MC54n4F379 

LOGIC DIAGRAM 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54, 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 54 -55 25 125 °c 

74 0 25 70 

10H Output Current - HIGH 54,74 -1.0 mA 

10L Output Current - LOW 54,74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 mA 

VOH Output HIGH Voltage 154,74 2.5 V IOL=-1.0 mA VCC=4.5V 

1 74 2.7 V IOL=-1.0 mA Vce = 4.75 V 

VOL Output LOW Voltage 0.5 V IOL=20 mA Vce=MIN 

IIH Input HIGH Current 20 IJ.A Vee = MAX, VIN = 2.7 V 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.6 mA Vec = MAX, VIN = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 -150 mA Vee = MAX, VOUT = 0 V 

ICC Power Supply Current 28 40 mA Vce = MAX, 0= E = GND, CP =j 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TIL DATA 
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AC CHARACTERISTICS 

Symbol Parameter Min 

fmax Maximum Clock Frequency 100 

tpLH Propagation Delay 3.5 
-

tpHL CPtoan, an 5.0 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(Hl Setup Time, HIGH or LOW 3.0 

ts(Ll Dn toCP 3.0 

th(Hl Hold Time, HIGH or LOW 1.0 

th(ll Dn toCP 1.0 

ts(Hl Setup Time, HIGH or lOW 6.0 

ts(ll EtoCP 6.0 

th(Hl Hold Time, HIGH or lOW 2.0 

th(ll EtoCP 2.0 

tw(Hl CP Pulse Width, 4.0 

twILl HIGH or lOW 5.0 

MC54n4F379 

54174F 54F 

TA=+25°e TA = -55°e to +125°e 

Vee=5.DV Vee=5.DV±ID% 

eL=5DpF eL=5DpF 

Typ Max Min Max 

140 90 

5.0 6.5 3.5 8.5 

6.5 8.5 5.0 10.5 

54174F 54F 

TA=+25°e TA =-55°eto +125°e 

Vee = 5.0 V Vee=5.DV±10% 

Typ Max Min max 

3.0 

3.0 

1.0 

1.0 

6.0 

6.0 

2.0 

2.0 

4.0 

5.0 

FAST AND LS TIL DATA 

4-185 

74F 

TA = DOC to +7Doe 

Vee=5.DV±10% 

eL=5DpF 

Min Max Unit 

100 MHz 

3.5 7.5 ns 

5.0 9.5 

74F 

TA = DOC to +70oe 

Vee = 5.0 V ± 10% 

Min Max Unit 

3.0 

3.0 ns 

1.0 

1.0 

6.0 

6.0 
ns 

2.0 

2.0 

4.0 ns 

5.0 
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® IfIIOTOROLA 

4-BIT ARITHMETIC LOGIC UNIT 
The MC54174F381 performs three arithmetic and three logic operations on 

two 4-bit words, A and B. Two additional Select input codes force the Function 
outputs LOW or HIGH. Carry Propagate and Generate outputs are provided 
for use with the F182 Carry Lookahead Generator for high-speed expansion 
to longer word lengths. For ripple expansion, refer to the F382 ALU data 
sheet. 

• Low Input Loading Minimizes Drive Requirements 
• Performs Six Arithmetic and Logic Functions 
• Selectable Low (Clear) and High (Preset) Functions 
• Carry Generate and Propagate Outputs for use with 

Carry Lookahead Generator 

CONNECTION DIAGRAM 

Aa P G 

) 

A1 81 50 51 Fo F1 

LOGIC SYMBOL 

3 4 1 2 19 18 17 16 

15 en 
52 

G 13 

6 51 P 14 
5 So 

8 9 11 12 

GUARANTEED OPERATING RANGES 

Vee = PIN 20 
GND= PIN 10 

Symbol Parameter Min 

VCC 

TA 

IOH 

IOL 

Supply Voltage 54,74 4.5 

54 -55 
Operating Ambient Temperature Range 

74 

Output Current - High 

Output Current - Low 

0 

54.74 

54.74 

FAST AND LS TTL DATA 

4-186 

MC54n4F381 

4-BIT ARITHMETIC LOGIC UNIT 

Typ 

5.0 

25 

25 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

Max Unit 

5.5 V 

125 
°c 

70 

-1.0 mA 

20 mA 



MC54n4F381 

LOGIC DIAGRAM 

Please note that this diagram is provided 
only for the understanding of logic 
operations and should not be used to 
estimate propagation delays. 

~ __ +-__ ~~ ________ ~.[)--FO 

»-----+---- P 

FAST AND LS TTL DATA 

4-187 

P-1r+---c; 
I F381 

ONLY 

• \ 
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MC54n4F381 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN =-18mA VCC=MIN 

154,74 2.5 3.4 V IOH=-1.0mA VCC=4.5 V 
VOH Output HIGH Voltage 

I 74 2.7 3.4 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

20 itA VIN=2.7V 
IIH Input HIGH Current VCC = MAX 

100 ItA VIN=7.0V 

Input LOW Current 

IlL So-S2 1nputs -0.6 mA VIN=0.5V VCC=MAX 

Other Inputs -2.4 mA VIN =0.5V 

lOS 
Output Short Circuit 

-eO -150 mA VOUT=OV VCC = MAX Current (Note 2) 

ICC Power Supply Current 59 89 mA 
So-S2=GND; 

VCC=MAX Other Inputs HIGH 

NOTES: 
1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FUNCTIONAL DESCRIPTION 

Signals applied to the Select inputs So-S2 determine the 
mode of operation, as indicated in the Function Select Table. 
An extensive listing of input and output levels is shown in the 
Truth Table. The circuit performs the arithmetic functions for 
either active-HIGH or active-LOW operands, with output lev
els in the same convention. In the Subtract operating modes, 
it is necessary to force a carry (HIGH for active-HIGH oper-

ands, LOW for active-LOW operands) into the Cn input of the 
least significant package. 

The Carry Generate (G) and Carry Propagate (P) outputs 
supply input signals to the F182 carry lookahead generatorfor 
expansion to longer word length, as shown in Figure 1. Note 
that an F382 ALU is used for the most significant package. 
Typical delays for Figure 1 are given in Figure 2. 

FUNCTION SELECT TABLE 

Select 

So SI S2 Operation 

L L L Clear 
H L L BMinusA 
L H L A Minus B 
H H L A Plus B 
L L H A(JlB 
H L H A+B 
L H H AB 
H H H Preset 

H = HIGH Voltage Level L = LOW Voltage Level 

FAST AND LS TIL DATA 

4-188 



Ao-Aa BO-B3 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tpHL CntoFi 

tpLH Propagation Delay 
tpHL Any AorB to Any F 

tpLH Propagation 

tpHL Si to Fi 

tpLH Propagation Delay 

tpHL AiorBitoG 

tpLH Propagation Delay 
tpHL Ai or Bi to P 

tpLH Propagation Delay 
tpHL SitoGorP 

MC54n4F381 

Figure 1. 16-Bit Lookahead Carry ALU Expansion 

Toward Output 
Path Segment F Cn + 4, OVR 

AiorBitoP 7.2 ns 7.2 ns 
Pi to Cn + j (,F182) 6.2 ns 6.2 ns 
CntoF 8.1 ns -
CntoCn+4.0VR - 8.0ns 

Total Delay 21.5 ns 21.4 ns 

Figure 2. 16-Bit Delay Tabulation 

Min 

2.5 
2.5 

4.0 
3.5 

4.5 
4.0 

3.0 
4.0 

2.5 
3.5 

4.0 
4.5 

54174F 54F 

TA=+25°C TA = - 55 to +125°C 
VCC = +5.0 V VCC = 5.0 V ±10% 
CL=50pF CL=50pF 

Typ Max Min Max 

8.1 12 2.5 15 
5.7 8.0 2.5 11 

10.4 15 4.0 18 
8.2 11 3.5 14 

8.3 20 4.5 23.5 
8.2 13 4.0 16 

6.4 9.0 3.0 12 
6.8 10 4.0 13 

7.2 10.5 2.5 13.5 
6.5 9.5 3.5 12.5 

7.8 12 4.0 15 
10.2 13.5 4.5 16.5 

FAST AND LS TTL DATA 

4-189 

74F 

COUT 

OVERFLOW 

TA = 0 to +70°C 
VCC = 5.0 V ±10% 

CL=50pF 

Min Max 

2.5 13 
2.5 9.0 

4.0 16 
3.5 12 

4.5 21.5 
4.0 14 

3.0 10 
4.0 11 

2.5 11.5 
3.5 10.5 

4.0 13 
4.5 14.5 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 



• 

FUNCTION 

CLEAR 

B MINUS A 

AMINUSB 

APLUSB 

AEBB 

A+B 

AB 

PRESET 

1 = HIGH Voltage Level 
o = LOW Voltage Level 
X = Immaterial 

So S1 

0 0 

1 0 

0 1 

1 1 

0 0 

1 0 

0 1 

1 1 

MC54n4F381 

TRUTH TABLE 

INPUTS 

S2 en An Bn 

0 X X X 

0 0 0 
0 0 1 
0 1 0 

0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 0 
0 0 1 
0 1 0 

0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

0 0 0 
0 0 1 
0 1 0 

0 
0 1 1 
1 0 0 
1 0 1 
1 1 0 
1 1 1 

X 0 0 

1 
X 0 1 
X 1 0 
X 1 1 

X 0 0 

1 
X 0 1 
X 1 0 
X 1 1 

X 0 0 

1 
X 0 1 
X 1 0 
X 1 1 

X 0 0 

1 
X 0 1 
X 1 0 
X 1 1 

FAST AND LS TTL DATA 

4-190 

OUTPUTS 

FO F1 F2 F3 G P 

0 0 0 0 0 0 

1 1 1 1 1 0 
0 1 1 1 0 0 
0 0 0 0 1 1 
1 1 1 1 1 0 
0 0 0 0 1 0 
1 1 1 1 0 0 
1 0 0 0 1 1 
0 0 0 0 1 0 

1 1 1 1 1 0 
0 0 0 0 1 1 
0 1 1 1 0 O· 
1 1 1 1 1 0 
0 0 0 0 1 0 
1 0 0 0 1 1 
1 1 1 1 0 0 
0 0 0 0 1 0 

0 0 0 0 1 1 
1 1 1 1 1 0 
1 1 1 1 1 0 
0 1 1 1 0 0 
1 0 0 0 1 1 
0 0 0 0 1 0 
0 0 0 0 1 0 
1 1 1 1 0 0 

0 0 0 0 0 0 
1 1 1 1 1 1 
1 1 1 1 1 0 
0 0 0 0 0 0 

0 0 0 0 0 0 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 0 

0 0 0 0 0 0 
0 0 0 0 1 1 
0 0 0 0 0 0 
1 1 1 1 1 0 

1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 1 
1 1 1 1 1 0 



® MOTOROLA 

4-BIT ARITHMETIC LOGIC UNIT 
The MC54174F382 performs three arithmetic and three logic operations on 

two 4-bit words, A and B. Two additional Select input codes force the Function 
outputs LOW or HIGH. An Overflow output is provided for convenience in twos 
complement arithmetic. A Carry output is provided for ripple expansion. For 
high-speed expansion using a Carry Lookahead Generator, refer to the F381 
data sheet. 

• Performs Six Arithmetic and Logic Functions 
• Selectable Low (Clear) and High (Preset) Functions 
• LOW Input Loading Minimizes Drive Requirements 
• Carry Output for Ripple Expansion 
• Overflow Output for Twos Complement Arithmetic 

CONNECTION DIAGRAM 

Aa 

SI FO Fl GND 

15 
7 

6 

5 

LOGIC SYMBOL 

3 4 1 2 19 18 17 16 

8 9 11 12 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

14 

13 

Min 

54,74 4.5 

54 -55 

74 0 

54, 74 

54,74 

FAST AND LS TTL DATA 

4-191 

MC54n4F382 

4-BIT ARITHMETIC LOGIC UNIT 

Typ 

5.0 

25 

25 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Max Unit 

5.5 V 

125 
DC 

70 

-1.0 rnA 

20 rnA 
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MC54n4F382 

LOGIC DIAGRAM 

cn---------------------------------, 
Please note that this diagram is provided 
only lor the understanding of logic 
operations and should not be used to 
estimate propagation delays. 

60 -,----:::1-___ __ 

Ao -~-----jlltttlt==:: 
61 --T-----.::;:mttt:=::::: 

A1 --!.---4 'llmn::=::: 
62--r--..::;;Jmn~ 

A2 -----4-----+ 
~tt1tI"'_-' 

63 ---t-----, 

11~m:Ll>---___i---- ji I 
6~~ 

»-1'+--- G 

F382 D- OVR} 
p-!...:L~----- Cn+4 ONLY 

FAST AND LS TTL DATA 

4-192 



MC54n4F382 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

I 54,74 2.5 3.4 V IOH=-1.0 mA VCC=4.5V 
VOH Output HIGH Voltage 

I V IOH =-1.0 mA 74 2.7 3.4 VCC =4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

20 ~A VIN=2.7V 
IIH Input HIGH Current VCC=MAX 

100 ~A VIN = 7.0 V 

Input LOW Current 
SO-S2 Inputs -0.6 mA 

IlL Other Inputs -2.4 mA 
VIN = 0.5 V VCC=MAX 

Cn Input -3.0 mA 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT=OV VCC = MAX 

ICC Power Supply Current 54 81 mA 
SO, Cn = HIGH; 

VCC = MAX Other Inputs GND 

NOTES: 
1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FUNCTIONAL DESCRIPTION 

Signals applied to the Select inputs So-S2 determine the 
mode of operation, as indicated in the Function Select Table. 
An extensive listing of input and output levels is shown in the 
Truth Table. The circuit performs the arithmetic functions for 
either active HIGH or active LOW operands, with output levels 
in the same convention. In the Subtract operating modes, it is 
necessary to force a carry (HIGH for active HIGH operands, 

LOW for active LOW operands) into the Cn input of the least 
significant package. Ripple expansion is illustrated in Figure 
1. The overflow output OVR is the Exclusive-OR of Cn + 3 and 
Cn+4; a HIGH signal on OVR indicates overflow in twos 
complement operation. Typical delays for Figure 1 are given 
in Figure 2. 

FUNCTION SELECT TABLE 

Select 

So SI S2 Operation 

L L L Clear 
H L L BMinusA 
L H L A Minus B 
H H L A Plus B 
L L H AEilB 
H L H A+B 
L H H AB 
H H H Preset 

H = HIGH Voltage Level L = LOW Voijage Level 

FAST AND LS TTL DATA 

4-193 



MC54n4F382 

Cin----t 

SE~CT-;3L-~----4-------+-----~-----4-----+------~ 

II AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tpHL Cnto Fi 

tpLH Propagation Delay 
tpHL Any A or B to Any F 

tpLH Propagation Delay 

tPHL Sito Fi 

tpLH Propagation Delay 

tPHL AiorBitoCn+4 

tpLH Propagation Delay 
tpHL Si to OVR or Cn + 4 

tPLH Propagation Delay 
tpHL Cn toCn +4 

tpLH Propagation Delay 
tpHL Cn to OVR 

tPLH Propagation Delay 
tpHL Ai or Bi to OVR 

Figure 1. 16-Bit Ripple Carry ALU Expansion 

Toward Output 
Path Segment F Cn +4,OVR 

AiorBitoCn+4 6.5 ns 6.5 ns 
Cn toCn +4 6.3 ns 6.3 ns 
Cn toCn +4 6.3 ns 6.3 ns 
Cnto F 8.1 -
Cn to Cn + 4. OVR - 8.0 ns 

Total Delay 27.2 ns 27.1 ns 

Figure 2. 16-Blt Delay Tabulation 

Min 

3.0 
2.5 

4.0 
3.5 

6.0 
4.0 

3.5 
3.0 

7.0 
4.5 

2.5 
2.5 

3.5 
3.5 

6.5 
5.5 

54/74F 54F 

TA=+25'C TA = -55 to +125'C 
VCC = +5.0 V VCC = 5.0 V ±10% 
CL=50pF CL=50pF 

Typ Max Min Max 

8.1 12 3.0 15 
5.7 8.0 2.5 11 

10.4 15 4.0 18 
8.2 11 3.5 14 

11 15 6.0 21 
8.2 20.5 4.0 23.5 

6.0 8.5 3.5 11.5 
6.5 9.0 3.0 12.5 

12.5 16.5 7.0 19.5 
9.0 12 4.5 15 

5.6 8.0 2.5 11 
6.3 9.0 2.5 12 

8.0 11 3.5 14 
7.1 10 3.5 13 

11.5 15.5 6.5 18.5 
8.0 10.5 5.5 13.5 

FAST AND LS TTL DATA 

4-194 

74F 

Cout 

OVERFLOW 

TA=Oto70'C 
VCC = 5.0 V ±10% 

CL=50pF 

Min Max 

3.0 13 
2.5 9.0 

4.0 16 
3.5 12 

6.0 16 
4.0 21.5 

3.5 9.5 
3.0 10.5 

7.0 17.5 
4.5 13 

2.5 9.0 
2.5 10 

3.5 12 
3.5 11 

6.5 16.5 
5.5 11.5 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



Function 

CLEAR 

BMINUSA 

A MINUS B 

A PLUSB 

AE9B 

A+B 

AB 

PRESET 

1 = HIGH Vollage Level 
o = LOW Voltage Level 
X = Immaterial 

So Sl 

0 0 

1 0 

0 1 

1 1 

0 0 

1 0 

0 1 

1 1 

MC54n4F382 

TRUTH TABLE 

INPUTS 

S2 Cn An Bn FO 

0 

0 

0 

0 

1 

1 

1 

1 

0 X X 0 
1 X X 0 

0 0 0 1 
0 0 1 0 
0 1 0 0 
0 1 1 1 
1 0 0 0 
1 0 1 1 
1 1 0 1 
1 1 1 0 

0 0 0 1 
0 0 1 0 
0 1 0 0 
0 1 1 1 
1 0 0 0 
1 0 1 1 
1 1 0 1 
1 1 1 0 

0 0 0 0 
0 0 1 1 
0 1 0 1 
0 1 1 0 
1 0 0 1 
1 0 1 0 
1 1 0 0 
1 1 1 1 

X 0 0 0 
X 0 1 1 
0 1 0 1 
X 1 1 0 
1 1 0 1 

X 0 0 0 
X 0 1 1 
X 1 0 1 
0 1 1 1 
1 1 1 1 

X 0 0 0 
X 0 1 0 
X 1 0 0 
0 1 1 1 
1 1 1 1 

X 0 0 1 
X 0 1 1 
X 1 0 1 
0 1 1 1 
1 1 1 1 

FAST AND LS TTL DATA 

4-195 

OUTPUTS 

F1 F2 F3 OVR Cn +4 

0 0 0 1 1 
0 0 0 1 1 

1 1 1 0 0 
1 1 1 0 1 
0 0 0 0 0 
1 1 1 0 0 
0 0 0 0 1 
1 1 1 0 1 
0 0 0 0 0 
0 0 0 0 1 

1 1 1 0 0 
0 0 0 0 0 
1 1 1 0 1 
1 1 1 0 0 
0 0 0 0 1 
0 0 0 0 0 
1 1 1 0 1 
0 0 0 0 1 

0 0 0 0 0 
1 1 1 0 0 
1 1 1 0 0 
1 1 1 0 1 
0 0 0 0 0 
0 0 0 0 1 
0 0 0 0 1 
1 1 1 0 1 

0 0 0 0 0 
1 1 1 0 0 
1 1 1 0 0 
0 0 0 1 1 
1 1 1 1 1 

0 0 0 0 0 
1 1 1 0 0 
1 1 1 0 0 
1 1 1 0 0 
1 1 1 1 1 

0 0 0 1 1 
0 0 0 0 0 
0 0 0 1 1 
1 1 1 0 0 
1 1 1 1 1 

1 1 1 0 0 
1 1 1 0 0 
1 1 1 0 0 
1 1 1 0 0 
1 1 1 1 1 
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® MOTOROLA 

QUAD 2-PORT REGISTER 

The MC54174F398 is the logical equivalent of a quad 2-input multiplexer 
feeding into four edge-triggered flip-flops. A common Select input determines 
which of the two 4-bit words is accepted. The selected data enters the flip
flops on the rising edge of the clock. 

• Select Inputs from Two Data Sources 
• Fully Positive Edge-Triggered Operation 
• Both True and Complement Outputs 

CONNECTION DIAGRAM (TOP VIEW) 

s aa aa loa 11a lIb lOb ab 

LOGIC DIAGRAM 

IDa 

S aa 

11a 
aa 

lOb 

ab 

lIb ab 

lac 

ae 
lIe 

ae 

IOd 

Qd 

lId ad 

CP -----------1 »----' 

NOTES: 
This diagram is provided only for the understanding of logic operations and 
should not be used to estimate propagstion delays. 

FAST AND LS TIL DATA 

4-196 

11 

MC54n4F398 

QUAD 2-PORT REGISTER 

FAST'M SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 732·03 

NSUFFIX 
PLASTIC 

CASE 738·03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plaslic 
MC74FXXXOW SOIC 

s 
CP 

LOGIC SYMBOL 

4 5 7 6 14 15 17 16 

aa aa ab ab ac ac ad ad 

2 3 9 8 12 13 19 18 

Vee = PIN 20 

GND= PIN 10 



MC54n4F398 

FUNCTIONAL DESCRIPTION 

The MC54174F398 is a high-speed quad 2-port register. It 

will select four bits of data from either of two sources (Ports) 
under control of a common Select input (S). The selected data 
is transferred to a 4-bit output register synchronous with the 
LOW-to-HIGH transition of the Clock input (CP). The 4-bit D-

type output register is fully edge-triggered. The Data inputs 

(lOx, 11 x) and Select input (S) must be stable only a setup time 
prior to and hold time after the LOW-to-HIGH transition of the 
Clock input for predictable operation. The MC54/74F398 has 
both Q and Q outputs. 

FUNCTION TABLE 

Inputs 

S 10 

I I 

I h 

h X 

h X 

H = HIGH Voltage Level 
L = LOW Voltage Level 

Outputs 

11 Q Q 

X L H 

X H L 

I L H 

h H L 

h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH clock transition 
I = LOW Voltage Level; one setup time prior to the LOW-to-HIGH clock transition 
X = Don't Care 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10L Output Current - Low 

Min Typ Max Unit 

54,74 4.5 5.0 5.5 V 

54 -55 25 125 °C 

74 0 25 70 

54,74 -1.0 mA 

54, 74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage I 54,74 2.5 3.4 V IOH=-1.0mA VCC=4.5V 

I 74 2.7 3.4 V 10H =-1.0 mA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 ~ VIN = 2.7 V VCC=MAX 

100 ~ VIN=7.0V 

IlL Input LOW Current --0.6 mA VIN=0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT=OV VCC=MAX 

ICC Power Supply Current 25 38 mA VCC=MAX VIN =GND 
Cp=f 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TIL DATA 

4-197 
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AC CHARACTERISTICS 

Symbol Parameter 

fmax Maximum Clock Frequency 

tpLH Propagation Delay 

tpHL CPtoQorQ 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 

ts(L) In toCP 

th(H) Hold Time, HIGH or LOW 

II 
th(L) In toCP 

ts(H) Setup Time, HIGH or LOW 

!s(L) StoCP 

th(H) Hold Time, HIGH or LOW 

th(L) StoCP 

tw(H) CP Pulse Width 

tw(L) HIGH or LOW 

MC54n4F398 

54174F 54F 

TA=+25°e TA = -55°e to +125°e 

Vee = +5.0 V Vee = 5.0 V ±10% 

eL=50pF eL=50pF 

Min TYP Max Min Max 

100 140 80 

3.0 5.7 7.5 3.0 9.5 

3.0 6.8 9.5 3.0 11.5 

54174F 54F 

TA=+25°e TA = -55°C to +125°e 

Vee = +5.0V Vee = 5.0 V ±10% 

Min Typ Max Min Max 

3.0 4.5 

3.0 4.5 

1.0 1.5 

1.0 1.5 

7.5 10.5 

7.5 10.5 

0 0 

0 0 

4.0 4.0 

5.0 7.0 

FAST AND LS TTL DATA 
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74F 

TA = -o°e to 700 e 

Vee = 5.0 V ±10% 

eL = 50 pF 

Min Max Unit 

100 MHz 

3.0 8.5 ns 

3.0 10.0 

74F 

TA = -o°e to 700 e 

Vee = 5.0 V ±10% 

Min Max Unit 

3.0 ns 

3.0 

1.0 ns 

1.0 

8.5 ns 

8.5 

0 ns 

0 

4.0 ns 

5.0 



® MOTOROI.A 

QUAD 2-PORT REGISTER 
The MC54174F399 is the logical equivalent of a quad 2-input multiplexer 

feeding into four edge-triggered flip flops. A common Select input determines 
which of the two 4-bit words is accepted. The selected data enters the flip
flops on the rising edge of the clock. The MC5417 4F399 is the 16-pin version 
of the MC54174F398, with only the Q outputs of the flip-flops available. 

• Select Inputs from Two Data Sources 
• Fully Positive Edge-Triggered Operation 

CONNECTION DIAGRAM (TOP VIEW) 

LOGIC DIAGRAM 

10a-----' 

S 

11a ---f---+-+-I 

10b-----+-H 

11b------+-+-I 

10c ------+-+1""'1 

11c ------+-+LJ 

IOd ------+-+1' 

11d -------1.-1 

ep-----------------1~--~ 

NOTE: 
This diagram is provided only for the understanding of logic operations and 
should not be used to estimate propagation delays. 

FAST AND LS TIL DATA 

4-199 

9 

MC54n4F399 

QUAD 2-PORT REGISTER 

FASTTM SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

MC54FXXXJ 
MC74FXXXN 
MC74FXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

3 4 6 5 11 12 14 13 

S lOa 11a lOb 11b 10e 11c 10d 11d 

ep 
Qa Qb Qc Qd 

10 15 

Vee = PIN 16 

GND= PIN 8 



II 

MC54n4F399 

FUNCTIONAL DESCRIPTION 

The MC54174F398 is a high-speed quad 2-port register. It 
will select four bits of data from either of two sources (Ports) 
under control of a common Select input (S). The selected data 
is transferred to a 4-bit output register synchronous with the 
LOW-to-HIGH transition of the Clock input (CP). The 4-bit 0-

type output register is fully edge-triggered. The Data inputs 
(lOx, 11 x) and Select input (S) must be stable only a setup time 
prior to and hold time after the LOW-to-HIGH transition of the 
Clock input for predictable operation. 

FUNCTION TABLE 

Inputs 

5 10 

I I 

I h 

h X 

h X 

H = HIGH Voltage Level 
L = LOW Voltage Level 

Output 

11 Q 

X L 

X H 

I L 

h H 

h = HIGH Voltage Level one setup time prior to the LOW·to·HIGH clock transition 
I = LOW Voltage Level one setup time prior to the LOW-to-HIGH clock transition 
X = Don't Care 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

Min Typ Max Unit 

54,74 4.5 5.0 5.5 V 

54 -55 25 125 °c 
74 0 25 70 

54,74 -1.0 mA 

54,74 20 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V IIN=-18mA VCC=MIN 

VOH Output HIGH Voltage I 54,74 2.5 3.4 V IOH=-1.0mA VCC=4.5V 

I 74 2.7 3.4 V IOH=-1.0mA VCC=4.75V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20mA VCC=MIN 

IIH Input HIGH Current 20 I1A VIN=2.7V VCC=MAX 

100 I1A VIN=7.0V 

IlL Input LOW Current -0.6 mA VIN =0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -60 -150 mA VOUT= OV VCC=MAX 

ICC Power Supply Current 22 34 mA VCC=MAX VIN=GND 
CP=.J 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TIL DATA 

4-200 



AC CHARACTERISTICS 

Symbol Parameter 

fmax Maximum Clock Frequency 

tpLH Propagation Delay 

tpHL CPtoQ 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 

ts(L) In toCP 

th(H) Hold Time, HIGH or LOW 

th(L) In toCP 

ts(H) Setup Time, HIGH or LOW 

ts(L) StoCP 

th(H) Hold Time, HIGH or LOW 

th(L) StoCP 

tw(H) CP Pulse Width 

tw(L) HIGH or LOW 

MC54n4F399 

54174F 54F 

TA = + 25°C TA = -55°e to +125°e 

Vee=+5.0V Vee=5.0V± 10% 

eL = 50 pF eL = 50 pF 

Min Typ Max Min Max 

100 140 80 

3.0 5.7 7.5 3.0 9.5 

3.0 6.8 9.5 3.0 11.5 

54174F 54F 

TA = +25°e TA = -55°e to + 125°C 

Vee=+5.0V VCC=5.0V± 10% 

Min Typ Max Min Max 

3.0 4.5 

3.0 4.5 

1.0 1.5 

1.0 1.5 

7.5 9.5 

7.5 9.5 

0 0 

0 0 

4.0 4.0 

5.0 7.0 

FAST AND LS TTL DATA 

4-201 

74F 

TA = ooe to 70°C 

Vee = 5.0 V±10% 

eL=50pF 

Min Max Unit 

100 MHz 

3.0 8.5 ns 

3.0 10.0 

74F 

TA = ooe to 70°C 

Vee=5.0V± 10% 

Min Max Unit 

3.0 ns 

3.0 

1.0 ns 

1.0 

8.5 ns 

8.5 

0 ns 

0 

4.0 ns 

5.0 



® MOTOROLA 

8-BIT IDENTITY COMPARATOR 
The MC54174F521 is an expandable 8-bit comparator. It compares two 

words of up to eight bits each and provides a LOW output when the two words 
match bit for bit. The expansion input IA = B also serves as an active-LOW en
able input. 

• Compares Two 8-Bit Words in 6.5 ns Typical 
• Expandable to Any Word Length 
• 20-Pin Package 

CONNECTION DIAGRAM (TOP VIEW) 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 

4-202 

MC54n4F521 

8-BIT IDENTITY COMPARATOR 

Min 

4.5 

-55 

0 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ CeramiC 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 °C 

25 70 

-1.0 rnA 

20 rnA 



MC54n4F521 

LOGIC DIAGRAM LOGIC SYMBOL 

IA=8 87 18 
A7 17 
86 16 

As 15 

85 14 

As 13 
84 12 

0A=B A.! 11 
19 

83 9 

Aa 8 
82 7 
A2 6 
81 5 
A1 4 

Bo 3 
An 2 

Vee=PIN 20 
GND = PIN 10 

NOTE: 
This diagram is provided only lor the understanding 
01 logic operations and should not be used to estimate propagation delays. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol PARAMETER Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -1.2 V liN =-18 rnA VCC=MIN 

VOH Output HIGH Voltage 154,74 2.5 3.4 V 10H =-1.0 rnA VCC = 4.5 V 

1 74 2.7 3.4 V IOH=-1.0rnA VCC = 4.75 V 

VOL Output LOW Voltage 0.35 0.5 V IOL=20rnA VCC=MIN 

20 IlA VIN=2.7V VCC=MAX 

IIH Input HIGH Current 100 IlA VIN=7.0V 

IlL Input LOW Current -{l.B rnA VIN=0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -BO -150 rnA VOUT=OV VCC=MAX 

ICC Power Supply Current 21 32 rnA IA= B=GND VCC=MAX 

NOTES: 
1. For cond"lons shown as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor lor more than 1 second. 

FAST AND LS TTL DATA 

4-203 

• 



II 

FUNCTION TABLE 

Inputs 

iA=B A,!i 

L A=B* 

L A",B 

H A=B* 

H A",B 

H = HIGH Voltage Level 
L = LOW Voltage Level 
*Ao = 80. A1 = 81. A2 = 82. etc. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL An or Bn to OA = B 

tpLH Propagation Delay 

tpHL iA = BtoOA=B 

MC54n4F521 

Output 

OA=B 

L 

H 

H 

H 

54174F 54F 74F 

TA=+25°C TA = -55°C to +125°C TA = O°C to +70°C 

VCC = +5.0 V VCC=5.0V± 10% VCC = 5.0 V ± 10% 

CL=50pF CL=50pF CL=50 pF 

Min Typ Max Min Max Min Max 

2.5 6.5 10 2.5 15 2.5 11 

3.0 6.5 10 3.0 12 3.0 11 

2.5 4.5 6.5 2.5 8.5 2.5 7.5 

3.5 5.0 9.0 3.5 10 3.5 10 

Ripple Expansion 

Ao So A7 B7 As Ba A15 B15 A16 B16 A23 B23 

I I ...... I I I I ....... I I r IAI_-BI O"~''''=' B I I 
ENABLE~ IA=B I r ;A=~ 

LOW! OA=B . . 0A=B 

y'------' y'--------' 

Parallel Expansion 

Figure 1. Applications 

FAST AND LS TTL DATA 

4-204 

Unit 

ns 

ns 



® MOTOROLA 

OCTAL TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS 

The MC54/74F533 consists of eight latches with 3-state outputs for bus or
ganized system applications.The flip-flops appear transparent to the data 
when Latch Enable (LE) is HIGH. When LE is LOW, the data that meets the 
setup times is latched. Data appears on the bus when the Output Enable (OE) 
is LOW. When OE is HIGH the bus output is in the high-impedance state. The 
F533 is the same as the F373, except that the outputs are inverted. For 
description and logic diagram please see the F373 data sheet. 

• Eight Latches in a Single Package 
• 3-State Outputs for Bus Interfacing 
• ESD Protection> 4000 Volts 

CONNECTION DIAGRAM 

~~ ~ ~ ~ ~ ~ ~ ~ ~ 

LOGIC SYMBOL 
3 4 7 8 13 14 17 18 

11 

2 5 6 9 12 15 16 19 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Vollage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOl Output Current - low 

Vee = PIN 20 
GND= PIN 10 

54,74 

54 

74 

54,74 

54,74 

FAST AND LS TTL DATA 

4-205 

MC54/74F533 

OCTAL TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS 

Min 

4.5 

-55 

0 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 125 
°c 

25 70 

-3.0 mA 

24 rnA 



II 

MC5417 4F533 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Para!"eter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

VIK Input Clamp Diode Voltage -1.2 V 

I 54.74 2.4 3.3 V 
VOH Output HIGH Voltage 

I 74 2.7 3.3 V 

VOL Output LOW Voltage 0.35 0.5 V 

10ZH Output OFF Current - HIGH 50 !1A 
10ZL Output OFF Current - LOW -50 !1A 

20 
IIH Input HIGH Current 

100 
!1A 

IlL Input LOW Current -0.6 rnA 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA 

ICCZ Power Supply Current 41 61 rnA 

NOTES: 
1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tpHL Onto On 

tpLH Propagation Delay 
tpHL LE to On 

tpZH Output Enable TIme 
tpZL 

tpHZ Output Disable Time 
tpLZ 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup TIme, HIGH or LOW 
ts (L) Onto LE 

th(H) Hold TIme. HIGH or LOW 
th (L) On to LE 

tw(H) LE Pulse Width HIGH 

54/74F 54F 

TA = +25°C TA = -55 to +125°C 
VCC = +5.0V VCC = 5.0V ±10% 

CL = 50pF CL = 50pF 

Min Max Min Max 

4.0 9.0 4.0 12 
3.0 7.0 3.0 9.0 

5.0 11 5.0 14 
3.0 7.0 3.0 9.0 

2.0 10 2.0 12.5 
2.0 7.5 2.0 9.0 

1.5 6.5 1.5 8.5 
1.5 5.5 1.5 7.5 

54174F 54F 

TA = +25°C TA = -55 to +125°C 
VCC = +5.0V VCC = 5.0 V ±10% 

Min Max Min Max 

2.0 2.0 
2.0 2.0 

3.0 3.0 
3.0 3.0 

6.0 6.0 

FAST AND LS TTL DATA 

4-206 

Test Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

IIN=-18mA VCC=MIN 

IOH=-3.0mA VCC=4.5V 

10H =-3.0 rnA VCC = 4.75 V 

IOL=24 rnA VCC=MIN 

VOUT=2.7V VCC = MAX 

VOUT=0.5V VCC = MAX 

VIN=2.7V 
VCC = MAX 

VIN =7.0V 

VIN=0.5V VCC=MAX 

VOUT= OV VCC=MAX 

OE = 4.5 V 
VCC=MAX On. LE=Gnd 

74F 

TA = 0 to +70°C 
VCC = 5.0 V ±10% 

CL = 50pF 

Min Max Unit 

4.0 10 
3.0 8.0 

ns 

5.0 13 
3.0 8.0 ns 

2.0 11 
2.0 8.5 ns 

1.5 7.0 
1.5 6.5 ns 

74F 

TA = 0 to +70°C 
VCC = 5.0 V ±10% 

Min Max Unit 

2.0 
2.0 ns 

3.0 
3.0 ns 

6.0 ns 



® MOTOROLA 

OCTAL D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

The MC54/74F534 is a high-speed, low-power octal Ootype flip-flop 
featuring separate Ootype inputs for each flip-flop and 3-state outputs for bus 
oriented applications. A buffered Clock (CP) and Output Enable (OE) are 
common to all flip-flops. The F534 is the same as the F374 except that the 
outputs are inverted. 

• Edge-Triggered OoType Inputs 
• Buffered Positive Edge-Triggered Clock 
• 3-State Outputs for Bus Oriented Applications 

CONNECTION DIAGRAM 

VCC 07 Iq 06 06 05 05 04 04 CP 

LOGIC SYMBOL 
4 7 8 13 14 17 18 

11 

2 5 6 9 12 15 16 19 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

Vcc = PIN 20 
GNO= PIN 10 

54, 74 

54 

74 

54,74 

54, 74 

FAST AND LS TIL DATA 

4-207 

MC54/74F534 

OCTAL D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

FAST'M SCHOTTKY TTL 

~-
JSUFFIX 
CERAMIC 

CASE 732-03 

1 

~-
NSUFFIX 
PLASTIC 

CASE 738-03 

Min 

4.5 

-55 

0 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

lYP Max Unit 

5.0 5.5 V 

25 125 
°C 

25 70 

-3.0 rnA 

24 rnA 



II 

MC54174F534 

LOGIC DIAGRAM 

Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays. 

FUNCTIONAL DESCRIPTION 

The F534 consists of eight edge-triggered flip-flops with 
individualD-type inputs and 3-state true outputs. The buffered 
clock and buffered Output Enable are common to all flip-flops. 
The eight flip-flops will store the state of their individual 0 
inputs that meet the setup and hold times requirements on the 

LOW-to-HIGH Clock (CP) transition. With the Output Enable 
(OE) LOW, the contents of the eight flip-flops are available at 
the outputs. When the OE is HIGH, the outputs go to the high 
impedance state. Operation of the OE input does not affect the 
state of the flip-flops. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

VIL Input lOW Voltage 0.8 V 

VIK Input Clamp Diode Voltage -1.2 V 

I 54,74 2.4 3.3 V 
VOH Output HIGH Voltage 

I 74 2.7 3.3 V 

VOL Output lOW Voltage 0.35 0.5 V 

10ZH Output OFF Current - HIGH 50 IlA 
10Zl Output OFF Current - lOW -50 IlA 

20 
IIH Input HIGH Current 

100 
IlA 

III Input lOW Current -0.6 rnA 

lOS Output Short Circuit Current (Note 2) -60 -150 mA 

ICCZ Power Supply Current 55 86 rnA 

NOTES: 
1. For conditions such as MIN or MAX, use the appropriate value specified under guaranteed oparating ranges. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 

4-208 

Test Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input lOW Voltage 

IIN=-18rnA VCC=MIN 

IOH=-3.0mA VCC=4.5V 

IOH=-3.0rnA VCC = 4.75 V 

IOl=24mA VCC=MIN 

Vour=2.7V VCC = MAX 

Vour=0.5V VCC=MAX 

VIN=2.7V 

VIN=7.0V 
VCC = MAX 

VIN=0.5V VCC = MAX 

Vour=OV VCC=MAX 

Qn.=Gnd 
VCC = MAX OE =4.5 V 



AC CHARACTERISTICS 

Symbol Parameter Min 

Imax Maximum Clock Frequency 100 

tplH Propa9!ltion Delay 4.0 
tpHl CP to On 4.0 

tpZH Output Enable Time 
2.0 

tpZl 2.0 

tpHZ Output Disable Time 
2.0 

tpLZ 2.0 

AC OPERATING REQUIREMENTS 

Symbol Parameter Min 

ts(H) Setup Time, HIGH or LOW 2.0 
ts (L) Dn to CP 2.0 

th (H) Hold Time, HIGH or LOW 2.0 
th (l) Dn toCP 2.0 

tw(H) CP Pulse Width 7.0 
tw (L) HIGH or LOW 6.0 

MC54174F534 

54174F 54F 

TA = +25°e TA = -55 to +125°e 
Vee = +5.0V Vee = 5.0 V ±10% 
el = 50pF el = 50pF 

Typ Max Min Max 

60 

6.5 8.5 4.0 10.5 
6.5 8.5 4.0 11 

9.0 11.5 2.0 14 
5.8 7.5 2.0 10 

5.3 7.0 2.0 8.0 
4.3 5.5 2.0 7.5 

54/74F 54F 

TA = +25°e TA = -55 to +125°e 
Vee = +5.0V Vee = 5.0 V ±10% 

Typ Max Min Max 

2.5 
2.0 

2.0 
2.5 

7.0 
6.0 

FAST AND LS TTL DATA 

4-209 

74F 

TA = 0 to +70oe 
Vee = 5.0V ±10% 

el = SOpF 

Min Max Unit 

70 MHz 

4.0 10 
4.0 10 ns 

2.0 12.5 
2.0 8.5 

ns 
2.0 8.0 
2.0 6.5 

74F 

TA = 0 to +70oe 
Vee = 5.0 V ±10% 

Min Max Unit 

2.0 
2.0 

ns 
2.0 
2.0 

7.0 
6.0 ns • 



II 

® MOTOROLA 

1-0F-10 DECODER 
WITH 3-STATE OUTPUTS 

The MC54174F537 is a one-of-ten decoder/demultiplexer with four active 
HIGH BCD inputs and ten mutually exclusive outputs. A polarity control input 
determines whether the outputs are active LOW or active HIGH. The 
MC54/74F537 has 3-state outputs, and a HIGH signal on the Output Enable 
(OE) input forces all outputs to the high impedance state. Two input enables, 
active HIGH E2 and active LOW E1, are available for demultiplexing data to 
the selected output in either non-inverted or inverted form. Input codes greater 
than BCD nine cause all outputs to go to the inactive state (I.e., same polarity 
as the P input). 

• Demultiplexing Capability 
• 3-State Outputs 
• Multiple Input Enable for Expansion 
• Polarity Control Input 
• ESD Protection> 4000 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

~e~ ~ ~ ~ ~ ~ ~ ~ ~ 

LOGIC DIAGRAM 

Please note that this diagram Is provided only for the understanding of logic operations and 
should not be used to estimate propagation delays. 

FAST AND LS TTL DATA 

4-210 

15 
14 
5 

MC54/74F537 

1-0F-10 DECODER 
WITH 3-STATE OUTPUTS 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

LOGIC SYMBOL 
4 6 7 1617 

3 2 1 19 18 8 9 11 12 13 

Vee = PIN 20 
GND=PIN10 



MC54114F537 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54,74 4.5 5.0 5.5 V 

54 -55 25 125 
TA Operating Ambient Temperature Range °C 

74 0 25 70 

10H Output Current - High 54, 74 -3.0 mA 

10L Output Current - Low 54,74 24 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

I 54,74 
VOH Output HIGH Voltage 

I 74 

VOL Output LOW Voltage 

10ZH Output OFF Current - HIGH 

10ZL Output OFF Current - LOW 

IIH Input HIGH Current 

IlL Input LOW Current 

lOS Output Short Circuit Current (Note 2) 

ICCZ Power Supply Current 

AC CHARACTERISTICS 

Symbol Parameter Min 

tpLH Propagation Delay 4.0 
tPHL An to On 2.5 

tpLH Propagation Delay 4.0 
tPHL E1 to On 3.0 

tPLH Propagation Delay 6.0 
tPHL E2 toOn 4.0 

tPLH Propagation Delay 5.0 
tpHL PtoOn 3.5 

tpZH Output Enable TIme 2.5 
tpZL OEtoOn 4.0 

tPHZ Output Disable TIme 1.5 
tpLZ OEtoOn 1.5 

Limits 

Min Typ Max Unit 

2.0 V 

0.8 V 

-1.2 V 

2.4 V 

2.7 V 

0.5 V 

50 !iA 
-50 !iA 
20 IlA 

0.1 mA 

-0.6 mA 

-60 -150 mA 

44 66 mA 

54/74F 54F 

TA = +2SOC TA = -5S to +12SOC 
VCC = +S.OV VCC = s.o V ± 10% 

CL = SOpF CL = SOpF 

Typ Max Min Max 

14 3.5 19 
11 2.0 15 

11 4.0 14 
11 3.0 14 

11.5 5.0 15 
11.5 4.0 14.5 

16 5.0 21 
11.5 3.5 13 

7.0 2.5 11 
8.0 4.0 10 

6.0 1.0 8 
6.5 1.0 8 

FAST AND LS TTL DATA 

4-211 

Test Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

liN =-18mA VCC=MIN 

10H =-3.0 mA VCC=4.5V 

10H =-3.0 mA VCC = 4.75 V 

10L= 24 mA VCC=MIN 

VOUT=2.7V VCC = MAX 

VOUT=0.5V VCC = MAX 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.5 V 

VCC = MAX, VOUT = 0 V 

~C = MAX: Ao-A3, E1 = GND 
OE, E2, P = HIGH 

74F 

TA=Ot070°C 
VCC=S.OV±10% 

CL = SOpF 

Min Max Unit 

3.5 16 
2.0 12 

ns 
4.0 12 
3.0 12 

5.0 13 
4.0 12.5 

ns 
4.5 17 
3.5 12 

2.5 8.0 
4.0 9.0 

ns 
1.0 7.0 
1.0 7.0 
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TRUTH TABLE 

FUNcnON 

HIGH Impedance 

Disable 

Active HIGH 
Output 
(P=L) 

Active LOW 
Output 
(P=H) 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X=Don1Care 
Z = High Impedance 

C?E E1 

H X 

L H 
L X 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

L L 
L L 
L L 
L L 

MC54174F537 

INPUTS 

E2 A3 

X X 

X X 
L X 

H L 
H L 
H L 
H L 

H L 
H L 
H L 
H L 

H H 
H H 
H H 
H H 

H L 
H L 
H L 
H L 

H L 
H L 
H L 
H L 

H H 
H H 
H. H 
H H 

A2 A1 Ao 00 01 

X X X Z Z 

X X X 
X X X 

L L L H L 
L L H L H 
L H L L L 
L H H L L 

H L L L L 
H L H L L 
H H L L L 
H H H L L 

L L L L L 
L L H L L 
X H X L L 
H X X L L 

L L L L H 
L L H H L 
L H L H H 
L H H H H 

H L L H H 
H L H H H 
H H L H H 
H H H H H 

L L L H H 
L L H H H 
X H X H H 
H X X H H 
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OUTPUTS 

~ 03 04 05 Os 07 08 Og 

Z Z Z Z Z Z Z Z 

Outputs Equal P Input 

L L L L L L L L 
L L L L L L L L 
H L L L L L L L 
L H L L L L L L 

L L H L L L L L 
L L L H L L L L 
L L L L H L L L 
L L L L L H L L 

L L L L L L H L 
L L L L L L L H 
L L L L L L L L 
L L L L L L L L 

H H H H H H H H 
H H H H H H H H 
L H H H H H H H 
H L H H H H H H 

H H L H H H H H 
H H H L H H H H 
H H H H L H H H 
H H H H H L H H 

H H H H H H L H 
H H H H H H H L 
H H H H H H H H 
H H H H H H H H 



® MOTOROl.A 

1-0F-8 DECODER 
WITH 3-STATE OUTPUTS 

The MC54/74F538 decoder/demultiplexer accepts three Address (AO-A2) 
input signals and decodes them to select one of eight mutually exclusive 
outputs. A polarity control input (P) determines whether the outputs are active 
LOW or active HIGH. A HIGH Signal on either of the active LOW Output 
Enable (OE) inputs forces all outputs to the high impedance state. Two active 
HIGH and two active LOW input enables are available for easy expansion to 
1-of-32 decoding with four packages, or for data demultiplexing to 1-of-8 or 
1-of-16 destinations. 

• Output Polarity Control 
• Data Demultiplexing Capability 
• Multiple Enables for Expansion 
• 3-State Outputs 
• ESD Protection> 4000 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

~e~ ~ ~ ~ ~ ~ ~ P ~ 

LOGIC DIAGRAM 

Please note that this diagram is provided only for the understanding of logic oparations and 
should not be used to estimate propagation delays. 

FAST AND LS TTL DATA 
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16 

15 
14 

13 

4 

5 

MC54/74F538 

1-0F-8 DECODER 
WITH 3-STATE OUTPUTS 

FASpM SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

LOGIC SYMBOL 
12 6 7 17 

3 2 1 14 18 8 9 11 

Vee = PIN 20 
GND= PIN 10 



II 

MC54174F538 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54. 74 4.5 5.0 5.5 V 

54 -55 25 125 
TA Operating Ambient Temperature Range °C 

74 0 25 70 

10H Output Current - High 54.74 -3.0 mA 

10L Output Current - Low 54.74 24 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

I 54. 74 
VOH Output HIGH Voltage 

I 74 

VOL Output LOW Voltage 

10ZH Output OFF Current - HIGH 

10ZL Output OFF Current - LOW 

IIH Input HIGH Current 

IlL Input LOW Current 

lOS Output Short Circuit Current (Note 2) 

ICCZ Power Supply Current 

AC CHARACTERISTICS 

Symbol Parameter Min 

tPLH Propagation Delay 4.0 
tpHL An to On 3.0 

tpLH ~ropa.!lation Delay 4.0 
tPHL ElorE2toOn 3.0 

tPLH Propagation Delay 6.5 
tPHL E30r E4 toOn 4.0 

tpLH Propagation Delay 4.5 
tpHL PtoOn 3.5 

tpZH Output Enable Time 2.5 
tpZL OEl or OE2 to On 4.0 

tpHZ Output Disable Time 1.0 
tPLZ OEl or OE2 to On 1.0 

Limits 

Min Typ Max Unit 

2.0 V 

0.8 V 

-1.2 V 

2.4 V 

2.7 V 

0.5 V 

50 IlA 
-so IlA 
20 IlA 
0.1 mA 

-0.6 mA 

-60 -150 mA 

37 56 mA 

54174F 54F 

TA = +25°C TA = -55 to +125'C 
VCC = +5.0V VCC =5.0V±10% 

CL = 50pF CL = SOpF 

Typ Max Min Max 

11 13 4.0 17 
7.5 12.5 3.0 16.5 

8.5 12 3.5 15 
6.5 12 3.0 14.5 

11 12.5 5.5 15.5 
10 12.5 3.5 15 

11.5 15 4.0 18.5 
11 11.5 3.5 12.5 

5.5 9.5 2.0 13 
9.0 13.5 4.0 16 

4.0 6.0 1.0 8.0 
5.0 8.5 1.0 10.5 

FAST AND LS TTL DATA 
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Teat Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

VCC= MIN. liN =-18 mA 

IOH=-3.0mA VCC=4.5V 

IOH=-3.0mA VCC = 4.75 V 

10L= 24 mA VCC=MIN 

VOUT=2.7V VCC=MAX 

VOUT=0.5V VCC=MAX 

VCC = MAX. VIN = 2.7 V 

VCC = MAX. VIN = 7.0 V 

VCC = MAX. VIN = 0.5 V 

VCC = MAX. VOUT = 0 V 

~C = MAX: Ao-A2. El. E2 = GND 
OE1. OE2. E3. E4. P = HIGH 

74F 

TA = 0 to 7O"C 
VCC=5.0V±10% 

CL = SOpF 

Min Max Unit 

4.0 14 
3.0 13.5 

ns 
3.5 13 
3.0 12.5 

5.5 13.5 
3.5 13 

ns 
4.0 16.5 
3.5 12 

2.0 11 
4.0 15 

ns 
1.0 7.0 
1.0 9.5 



TRUTH TABLE 

FUNCTION 

High 
Impedance 

Disable 

Active HIGH 
Output 
(P=L) 

Active LOW 
Output 
(P=H) 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

OE1 OE2 E1 

H X X 
X H X 

L L H 
L L X 
L L X 
L L X 

L L L 
L L L 
L L L 
L L L 

L L L 
L L L 
L L L 
L L L 

L L L 
L L L 
L L L 
L L L 

L L L 
L L L 
L L L 
L L L 

MC54174F538 

INPUTS 

E2 E3 ~ A2 A1 Ao 
X 
X 

X 
H 
X 
X 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

X X X X X 
X X X X X 

X X X X X 
X X X X X 
L X X X X 
X L X X X 

H H L L L 
H H L L H 
H H L H L 
H H L H H 

H H H L L 
H H H L H 
H H H H L 
H H H H H 

H H L L L 
H H L L H 
H H L H L 
H H L H H 

H H H L L 
H H H L H 
H H H H L 
H H H H H 
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OUTPUTS 

00 01 02 03 04 Os 0& 07 

Z Z Z Z Z Z Z Z 

Z Z Z Z Z Z Z Z 

Outputs Equal P Input 

H L L L L L L L 
L H L L L L L L 
L L H L L L L L 
L L L H L L L L 

L L L L H L L L 
L L L L L H L L 
L L L L L L H L 
L L L L L L L H 

L H H H H H H H 
H L H H H H H H 
H H L H H H H H 
H H H L H H H H 

H H H H L H H H 
H H H H H L H H 
H H H H H H L H 
H H H H H H H L 
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® MOTOROLA 

DUAL 1-0F-4 DECODER 
WITH 3-STATE OUTPUTS 

The MC54/74F539 contains two independent decoders. Each accepts two 
Address (AO-A1) input signals and decodes them to select one of four 
mutually exclusive outputs. A polarity control input (P) determines whether the 
outputs are active HIGH (P = L) or active LOW (P = H). An active LOW input 
Enable (E) is available for data demultiplexing; data is routed to the selected 
output in non-inverted form in the active LOW mode or in inverted form in the 
active HIGH mode. A HIGH Signal on the active LOW Output Enable (OE) 
input forces the 3-state outputs to the high impedance state. 

• Demultiplexing Capability 
• 3-State Outputs 
• Two Completely Independent 1-of-4 Decoders 
• Input Clamp Diodes Limit High Speed Termination Effects 
• ESD Protection> 4000 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee 03b Aob Eb Ooa 

LOGIC DIAGRAM (1/2 SHOWN) 

Al--~~~--~--I~~----------------1-------' 

E--~~----------~~----~rr----~~--~ 

P--~>~--------~+-----4H------~-----' 

OE--~~---------+~~--~-+----+-~--~ 

00 

Please note that this diagram is provided only for the understanding of logic operations and 
should not be used to estimate propagation delays. 

FAST AND LS TTL DATA 
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MC54/74F539 

DUAL 1-0F-4 DECODER 
WITH 3-STATE OUTPUTS 

FAST'M SCHOTTKY TTL 

~-
J SUFFIX 
CERAMIC 

CASE 732-03 

1 

~-
NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 



MC54174F539 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC Supply Voltage 54,74 4.5 5.0 5.5 V 

54 -55 25 125 
TA Operating Ambient Temperature Range °c 

74 0 25 70 

10H Output Current - High 54,74 -3.0 mA 

10L Output Current - Low 54,74 24 mA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

I 54,74 
VOH Output HIGH Voltage 

I 74 

VOL Output LOW Voltage 

10ZH Output OFF Currenl- HIGH 

10ZL Output OFF Current - LOW 

IIH Input HIGH Current 

IlL Input LOW Current 

lOS Output Short Circuit Current (Note 2) 

ICCZ Power Supply Current 

AC CHARACTERISTICS 

Symbol Parameter Min 

tpLH Propagation Delay 3.5 
tPHL An to On 3.0 

tpLH ~ropagation Delay 3.0 
tPHL EtoOn 3.0 

tPLH Propagation Delay 4.0 
tPHL PtoOn 3.5 

tpLH Propagation Delay 5.0 
tpHL PtoOn 3.0 

tpZH Output Enable TIme 2.5 
tpZL OEtoOn 4.0 

tpHZ Output Disable TIme 1.5 
tpLZ OEtoOn 2.0 

Limits 

Min Typ Max Unit 

2.0 V 

0.8 V 

-1.2 V 

2.4 V 

2.7 V 

0.5 V 

50 I1A 

-50 I1A 
20 I1A 

0.1 mA 

-0.6 mA 

-60 -150 mA 

40 60 mA 

54174F 54F 

TA = +25°C TA=-55to+125°C 
VCC = +5.0V VCC = 5.0 V ± 10% 

CL = 50pF CL = 50pF 

Typ Max Min Max 

12.5 3.0 18.5 
12.5 2.5 16 

11 2.5 14 
11 3.0 13.5 

9.5 3.5 12.5 
9.5 3.0 11.5 

14.5 4.0 19.5 
9.0 3.0 11.5 

7.5 2.0 10.5 
10 3.5 13.5 

6.0 1.0 7.5 
8.0 1.5 9.5 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage 

Guaranteed Input LOW Voltage 

VCC=MIN,IIN=-18mA 

IOH=-3.0mA VCC=4.5V 

10H =-3.0 mA VCC=4.75V 

IOL=24 mA VCC=MIN 

VOUT=2.7V VCC=MAX 

VOUT=O.5V VCC=MAX 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.5 V 

VCC = MAX, VOUT = 0 V 

~C = MAX, Ao, A1, E = GND 
OE, P=HIGH 

74F 

TA=Oto70°C 
VCC= 5.0V± 10% 

CL = 50pF 

Min Max Unit 

3.0 13.5 
2.5 13 

ns 

3.0 12 
3.0 11.5 ns 

3.5 10.5 
3.0 10 

ns 

4.0 15.5 
3.0 9.5 ns 

2.0 8.5 
3.5 11.5 

ns 
1.0 6.5 
1.5 8.5 



II 

TRUTH TABLE (each half) 

Function 

High Impedance 

Disable 

Active HIGH 
Output 
(P=L) 

Active LOW 
Output 
(P=H) 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don'I Care 
Z = High Impedance 

OE 

H 

L 

L 
L 
L 
L 

L 
L 
L 
L 

MC54114F539 

Inputs 

E A1 AO 

X X X 

H X X 

L L L 
L L H 
L H L 
L H H 

L L L 
L L H 
L H L 
L H H 

FAST AND LS TTL DATA 
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Outputs 

00 01 02 03 

Z Z Z Z 

On=P 

H L L L 
L H L L 
L L H L 
L L L H 

L H H H 
H L H H 
H H L H 
H H H L 



® MOTOROLA 

OCTAL REGISTERED 
TRANSCEIVER, 
NON-INVERTING,3-STATE 

The MC74F543 Octal Registered Transceivers contain two sets of data 
flowing in either direction. Separate Latch Enable (LEAB, LEBA) and Enable 
(OEAB, OEBA) inputs are provided for each register to permit independent 
control of inputting and outputting in either direction of data flow. The 
MC74F543 has a noninverting data path. The A outputs are guaranteed to 
sink 20 mA while the B outputs are rated for 64 mAo 

• Combines 74F245 and 74F373 Type Functions in One Chip 
• 8-Bit Octal Transceiver 
• Non-Inverting 
• Back-ta-Back Registers for Storage 
• Separate Controls for Data Flow in Each Direction 
• Glitchless Outputs During 3-State Power Up or Power Down Operation 
• High Impedance Outputs in Power Off State 
• A Outputs Sink 24 mA and Source 3.0 mA 
• B Outputs Sink 64 mA and Source 15 mA 
• See F544 for Inverting Version 
• ESD Protection> 4000 Volts 

PIN ASSIGNMENT 

Vee EBA BO Bl B3 B4 B5 B6 B7 LEAB OEAB 

1 3 

LEBA OEBA AD AI A2 A3 A4 AS A6 A7 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 74 

TA Operating Ambient Temperature Range 74 

IOH Output Current - High 74 

IOL Output Current - Low 74 

FAST AND LS TTL DATA 
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Min 

4.5 

0 

MC74F543 

OCTAL REGISTERED 
TRANSCEIVER, 

NON-INVERTING, 3-STATE 

FAS'fTM SCHOTTKY TTL 

2_NSUFFIX 
PLASTIC 

1 CASE 724-03 

DWSUFFIX 
SOIC 

CASE 751E-03 

ORDERING INFORMATION 

MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 70 °c 
-3.0/-15 mA 

24/64 mA 



II 

MC74F543 

FUNCTION TABLE 

Inputs 

OEXX EXX LEXX ~ata Outputs Status 

H X X X Z Outputs disabled 

L H L I Z Outputs disabled 
L H L h Z Data latched 

L L H I L 
Data latched L L H h H 

L L L L L 
Transparent 

L L L H H 
.. 

H = HIGH voltage level: h = HIGH state must be present one set-up time before the LOW-ta-HIGH transition of LEXX or EXX (XX = AB or BA): L = LOW Voltage Level: 
I = LOW state must be present one set-up time' before the LOW-to-HIGH transition of LEXX or EXX (XX = AB or BA): X = Don't care: Z = HIGH impedance state. 

FUNCTIONAL DESCRIPTION 
The MC74F543 contains two sets of eight D-type latches, 

with separate input and controls for each set. For data flow 
from A to B, for example, the A-to-B Enable (EAB) Input must 
be LOW in order to enter data from AO-A7 or take data from 
BO-B7, as indicated in the Function Table. With EAB LOW, a 
LOW signal on the A-to-B Latch Enable (LEAB) input makes 
the A-to-B latches transparent; a subsequent LOW-to-HIGH 

transition of the LEAB signal puts the A latches in the storage 
mode and their outputs no longer change with the A inputs. 
With EAB and OEAB both LOW, the 3-State B output buffers 
are active and reflects the data present at the output of the A 
latches. Control of data flow from B to A is similar, but using 
the EBA, LEBA, and OEBA inputs. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -0.73 -1.2 V VCC = MIN, liN =-18 mA 

2.4 VCC=4.5 V 
AO-A7 74 V IOH=-3.0mA 

VOH Output HIGH Voltage 2.7 3.4 VCC = 4.75 V 

BO-B7 74 2.0 V IOH=-15mA VCC=4.5V 

AO-A7 74 0.35 0.5 V 10L= 24 mA 
VOL Output LOW Voltage 

BO-B7 74 V IOL=64 rnA 
VCC=MIN 

0.4 0.55 

I/O Pins 1.0 mA VCC = MAX, VIN = 5.5 V 

IIH Input HIGH Current 100 VCC = MAX, VIN = 7.0 V 
Control Pins IJ.A 

20 VCC = MAX, VIN = 2.7 V 

EAB,EBA -1.2 
IlL Input LOW Current rnA VCC = MAX, VIN = 0.5 V 

Other Inputs -0.6 

Off-State Output Current, 70 IJ.A VOUT=2.7V 
10ZH High-Level Voltage Applied 1.0 mA 

VCC=MAX 
VOUT=5.5V 

10ZL 
Off-State Output Current, 

-600 IJ.A VCC = MAX, VOUT = 0.5 V Low-Level Voltage Applied 

An Outputs -60 -150 
lOS Output Short Circuit Current (Note 2) mA VCC = MAX, VOUT = 0 V 

Bn Outputs -100 -225 

ICCH 70 100 

ICC Total Supply Current ICCL 95 125 rnA VCC=MAX 

ICCZ 95 125 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

IMAX Maximum Clock Frequency 

tpLH 
Propagation Delay 

tPHl 
Transparent Mode 
An to Bn or Bn to An 

tplH Propagation Delay 
tPHl lEBA to An 

tplH Propagation Delay 
tpHl lEABtoBn 

tPZH 
Output Enable TIme to 

IPZl 
OEBA or OEAB 10 An or Bn 
EBA or EAB 10 An or Bn 

tpHZ 
OUlput Disable TIme 10 

IpLZ 
OEBA or OEAB 10 An or Bn 
EBA or EAB 10 An or Bn 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

Is(Hl Selup TIme, HIGH or lOW 

!s(ll An or Bn 10 LEBA or LEAB 

Ih(Hl Hold TIme, HIGH or LOW 
Ih(ll An 10 Bn 10 LEBA or lEAB 

IW(ll 
Lalch Enable, B to A 
Pulse Width, lOW 

MC74F543 

74F 

TA = +25°e 
Vee = +5.0V 
eL = SOpF 

Min lYP Max 

70 100 

3.0 5.5 7.5 
3.0 5.0 6.5 

4.5 8.5 11 
4.5 8.5 11 

4.5 8.5 11 
4.5 8.5 11 

3.0 7.0 9.0 
4.0 7.5 10.5 

2.5 6.0 8.0 
2.0 5.5 7.5 

74F 

TA = +25°e 
Vee = +5.0V 
el = SOpF 

Min lYP Max 

3.0 
3.0 

3.0 
3.0 

8.0 

FAST AND LS TTL DATA 
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74F 

TA=ooe to + 70°C 
Vee = +5.0 V ±10% 

eL=50pF 

Min Max Unit 

70 MHz 

3.0 8.5 
3.0 7.5 

ns 

4.5 12.5 
4.5 12.5 ns 

4.5 12.5 
4.5 12.5 ns 

3.0 10 
4.0 12 ns 

2.5 9.0 
2.0 8.5 ns 

74F 

TA = ooe to + 70°C 
Vee=+5.0V±10% 

eL=50pF 

Min lYP Max Unit 

3.5 
3.5 

ns 

3.5 
3.5 

ns 

9.0 ns 
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MC74F543 

LOGIC DIAGRAM 

~-------4~--BO 

NOTE: 
Please note that this.diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

FAST AND LS TTL DATA 
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® ItIIOTOROL.A 

OCTAL REGISTERED 
TRANSCEIVER, INVERTING, 
3-STATE 

The MC74F544 Octal Registered Transceivers contain two sets of D-Type 
latches for temporary storage of data flowing in either direction. Separate 
Latch Enable (LEAB, LEBA) and Enable (OEAB, OEBA) inputs are provided 
for each register to permit independent control of inputting and outputting in 
either direction of data flow. The MC74F544 has an inverting data path. The 
A outputs are guaranteed to sink 24 mA while the B outputs are rated for 
64 mAo 

• Combines 74F245 and 74F373 Type Functions in One Chip 
• 8-Bit Octal Transceiver 
• Inverting 
• Back-to-Back Registers for Storage 
• Separate Controls for Data Flow in Each Direction 
• Glitchless Outputs During 3-State Power Up or Power Down Operation 
• High Impedance Outputs in Power Off State 
• A Outputs Sink 24 mA and Source 3.0 mA 
• B Outputs Sink 64 mA and Source 15 mA 
• See F543 for Noninverting Version 
• ESD Protection> 4000 Volts 

PIN ASSIGNMENT 

Vee EBA BO B1 B2 B3 54 B5 Bs B7 LEAB OEAB 

1 2 

LEBA OEBA AO As A7 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC DC Supply Voltage 74 

TA Operating Ambient Temperature Range 74 

IOH Output Current - High 74 

IOl Output Current - low 74 

FAST AND LS TTL DATA 

4-223 

Min 

4.5 

0 

-

-

MC74F544 

OCTAL REGISTERED 
TRANSCEIVER, INVERTING, 

3-STATE 

FAST'M SCHOTTKY TTL 

~rIIIfIIIIIIIIa N SU"'" ~n ~ I U U PLASTIC 

1 CASE 724-03 

DWSUFFIX 
SOIC 

CASE 751E-03 

ORDERING INFORMATION 

MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 70 'c 
- -3.0/-15 mA 

- 24/64 mA 

• 



MC74F544 

FUNCTION TABLE 

Inputs 

OEXX EXX LEXX Data Outputs Status 

H X X X Z Outputs disabled 

X H X X Z Outputs disabled 

L i L I Z Outputs disabled 
L i L h Z Data latched 

L L i I H 
Data latched 

L L i h L 

L L L L H 
Transparent 

L L L H L 

L l H X NC Hold 
.. H = HIGH voltage level: h = HIGH state must be present one set-up tIme before the LOW-to-HIGH transItIon of LEXX or EXX (XX = AS or SA): L = LOW voltage level: 

I = LOW state must be present one set-up time before the LOW-to-HIGH transition of LEXX or EXX (XX = AS or SA): X = Don't care: Z = HIGH impedance stale: 
NC = No Change. 

FUNCTIONAL DESCRIPTION 
The MC74F544 contains two sets of eight D-type latches, 

with separate input and controls for each set. For data flow 
from A to B, for example, the A-to-B Enable (EAB) input must 
be LOW in order to enter data from AO-A7 or take data from 
BO-B7, as indicated in the Function Table. With EAB LOW, 
a LOW signal on the A-to-B latch enable (LEAB) input makes 
the A-to-B latches transparent; a subsequent LOW-to-HIGH 

transition of the LEAB signal puts the A latches in the storage 
mode and their outputs no longer change with the A inputs, 
With EAB and OEAB both LOW, the 3-State B output buffers 
are active and reflect the inverted data present at the output 
of the A latches. Control of data flow from B to A is similar, but 
using the EBA, LEBA, and OEBA inputs. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits Test Conditions 

Symbol Parameter Min Typ Max Unit (Nota 1) 

VIH Input HIGH Voltage 2.0 - - V Guaranteed Input HIGH Voltage 

Vll Input LOW Voltage - - 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage - -0.73 -1.2 V VCC = MIN, liN =-18mA 

2.4 - - VCC=4.5V 
AO-A7 74 V 10H =-3.0mA 

VOH Output HIGH Voltage 2.7 3.4 - VCC = 4.75 V 

BO-B7 74 2.0 - - V IOH=-15mA VCC=4.5V 

AO-A7 74 - 0.35 0.5 V 10L= 24 mA 
VOL Output LOW Voltage 

BO-B7 74 0.4 0.55 V 10L = 64 mA 
VCC=MIN -

1/0 Pins - - 1.0 mA VCC = MAX, VIN = 5.5 V 

Control Pins - - 100 I1A VCC = MAX, VIN = 7.0 V 
IIH Input HIGH Current 

Control Pins 20 I1A - -
1/0 Pins - 70 I1A 

VCC = MAX, VIN = 2.7 V -
EAB, EBA - - -1.2 

IlL Input LOW Current mA VCC = MAX, VIN = 0.5 V 
Other Inputs - - -0.6 

10ZH Off-State Output Current - - 70 I1A VCC = MAX, VOUT = 2.7 V 

10Zl 
Off-State Output Current, - - -600 I1A VCC = MAX, VOUT = 0.5 V Low-Level Voltage Applied 

An Outputs -60 - -150 
lOS Output Short Circuit Current (Note 2) mA VCC = MAX, VOUT = 0 V 

Bn Outputs -100 - -225 

ICCH - 70 105 

ICC Total Supply Current ICCL - 95 130 rnA VCC = MAX 

lecz - 95 125 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tpLH 
Propagation Delay 

tpHl 
Transparent Mode 
An to Bn or Bn to An 

tplH Propagation Delay 
tpHL LEBA to An 

tplH Propagation Delay 
tpHL lEABtoBn 

tpZH 
Output Enable Time 

tpZL 
OEBA or OEAB to A~ Bn 
EBA or EAB to An or Bn 

tpHZ 
Output Disable Time 

tpLZ 
OEBA or OEAB to A~ Bn 
EBA or EAB to An or Bn 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 
ts(l) An orBnWLEBA or lEAB 

th(H) Hold Time, HIGH or LOW 
th(l) AnwBnwlEBAorLEAB 

twILl Latch Enable, B to A 
Pulse Width, lOW 

MC74F544 

74F 

TA = +25°e 
Vee = +5.0 V 
eL = 50 pF 

Min Typ Max 

2.0 - 9.5 
2.0 - 6.5 

6.0 - 13 
4.0 - 9.5 

6.0 - 13 
4.0 - 9.5 

3.0 - 9.0 
4.0 - 10.5 

1.5 - 8.0 
1.5 - 7.5 

74F 

TA = +25°e 
Vee = +5.0 V 
eL=50pF 

Min Typ Max 

3.0 -
3.0 -

3.0 -
3.0 -

6.0 -

FAST AND LS TTL DATA 
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74F 

TA=oOeto+70oe 
Vee = +5.0 V ±1()"Io 

CL= 50 pF 

Min Max Unit 

2.0 10.5 
2.0 7.5 

ns 

6.0 14.5 
4.0 10.5 

ns 

6.0 14.5 
4.0 10.5 

ns 

3.0 10 
4.0 12 

ns 

1.5 9.0 
1.5 8.5 

ns 

74F 

TA = ooe to + 70°C 
Vec = +5.0 V ±10"lo 

CL=50pF 

Min Typ Max Unit 

3.0 - -
3.0 - - ns • I 

3.0 - -
3.0 - - ns 

7.5 - - ns 



MC74F544 

LOGIC DIAGRAM 

>o-----t-!--Bo 

Ao 

Ai" B1 
A2 B2 
A3 Sa 
A4 B4 
As ii5 
AS Be 
Ai B7 

OEBA----------~~ 
P--+--+--' 

1..-__ -+_.« ~-r---------- OEAB 

~~--------~~/ 
'---'r--------- ~B 

NOTE: 
Please note that this diagram is provided only for the understanding of logic 
operations and should not be used to estimate propagation delays. 

FAST AND LS TTL DATA 

4-226 



® MOTOROLA 

4-BIT BIDIRECTIONAL COUNTERS 
(WITH 3-STATE OUTPUTS) 

The MC54/74F568 and MC54174F569 are fully synchronous, reversible 
counters with 3·state outputs. The F568 is a BCD decade counter; the F569 
is a binary counter. They feature preset capability for programmable opera· 
tion, carry lookahead for easy cascading, and a U/D input to control the direc· 
tion of counting. For maximum flexibility there are both synchronous and mas· 
ter asynchronous reset inputs as well as both Clocked Carry (CC) and 
Terminal Count (TC) outputs. All state changes except Master Reset are initi· 
ated by the rising edge of the clock. A HIGH signal on the Output Enable (OE) 
input forces the output buffers into the high impedance state but does not pre· 
vent counting, resetting or parallel loading. 

• 4·Bit Bidirectional Counting 
F568 Decade Counter 
F569 Binary Counter 

• Synchronous Counting and Loading 
• Lookahead Carry Capability for Easy Cascading 
• Preset Capability for Programmable Operation 
• 3·State Outputs for Bus Organized Systems 
• Master Reset (MR) Overrides All Other Inputs 
• Synchronous Reset (SR) Overrides Counting and Parallel Loading 

CONNECTION DIAGRAM 

TG GG OE GET PE 

FAST AND LS TTL DATA 

4·227 

7 

12 

2 

17 

MC54n4F568 
MC54n4F569 

4-BIT 
BIDIRECTIONAL 

COUNTERS 
(WITH 3-STATE OUTPUTS) 

FAST'M SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732·03 

NSUFFIX 
PLASTIC 

CASE 738·03 

DWSUFFIX 
SOIC 

CASE 7510·03 

ORDERING INFORMATION 

MC54FXXXJ CeramiC 
MC74FXXXN Plastic 
MC74FXXXOW SOIC 

LOGIC SYMBOL 
11 3 4 5 6 

CC 18 

TG 19 

8 9 16 15 14 13 
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MC54174F568. MC54n4F569 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

FUNCTIONAL DESCRIPTION 

The F568 counts modulo-10 in the BCD (8421) sequence. 
From state 9 (HLLH) it will increment to 0 (LLLL) in the Up 
mode; in Down mode it will decrement from 0 to 9.The F569 
counts in the modul0-16 binary sequence. From state 15 it will 
increment to state 0 in the Up mode; in the Down mode it will 
decrement from 0 to 15. The clock inputs of all flip-flops are 
driven in parallel through a clock buffer. All state changes (ex
cept due to Master Reset) occur synchronously with the LOW
to-HIGH transition of the Clock Pulse (CP) input signal. 

The circuits have five fundamental modes of operation, in 
order of precedence: asynchronous reset, synchronous reset, 
parallel load, count and hold. Five control inputs - Master Re
set (MR), Synchronous Reset (SR), Parallel Enable @' 
Count Enable Parallel (CEP) and Count Enable Trickle (CET) 
- plus the Up/Down (UfO) input, determine the mode of op
eration, as shown in the Mode Select Table. A LOW signal on 
MR overrides all other inputs and asynchronously forces the 
flip-flop Q outputs LOW. A LOW signal on SR overrides count
ing and parallel loading and allows the Q outputs to go LOW 
on the next rising edge of CPo A LOW Signal on PE overrides 
counting and allows information on the Parallel Data (Pn) in
puts to be loaded into the flip-fl~n the next rising edge of 
CPo With MR, SR and PE HIGH, CEP and GET permitcou~ 
when both are LOW. Conversely, a HIGH signal on either CEP 
or CET inhibits counting. 

The F568 and J:.5~s~ge-triggered flip-flops and 
changing the SR, PE, CEP , CET or U/D inputs when the CP 
is in either state does not cause errors, provided that the rec
ommended setup and hold times, with respect to the rising 
edge of CP, are observed. 

Two types of outputs are provided as overflow/underflow in
dicators. The Terminal Cou..Q!JJC) output is normally HIGH 
and goes LOW providing CET is LOW, when the counter 
reaches zero in the Down mode, or reaches maximum (9 for 
the F568, 15 for the F569) in the Up mode. TC will then remain 
LOW until a state .Eha~ occurs, whether by counting or pre
setting, or until U/D or CET is changed. To implement synchro
nous multistage counters, the connections between the TC 
output and the CEP and CET inputs can provide either slow 
or fast carry propagation. Figure A shows the connections for 
simple ripple c!!!!>" in which the clock period must be longer 
than the CP to TC delay of the first stage, plus the cumulative 
CET to TG delays of the intermediate stages, plus the CET to 
CP setup time of the last stage. This total delay plus setup time 
sets the upper limit on clock frequency. For faster clock rates, 
the carry lookahead connections shown in Figure B are rec
ommended. In this scheme the ripple delay through the inter
mediate stages commences with the same clock that causes 
the first slage to tick over from max to min in the Up mode, or 
min to max in the Down mode, to start its final cycle. Since this 
final cycle takes 10 (F568) or 16 (F569) clocks to complete, 
there is plenty of time for the ripple to progress through the in
termediate stages. The critical timing that limits the clock peri-

Min Typ Max Unit 

54, 74 4.5 5.0 5.5 V 

54 -55 25 125 
°C 

74 0 25 70 

54, 74 -3.0 mA 

54, 74 24 mA 

od is the CP to TC delay of the first stage plus the CEP to CP 
setup time of the last stage. The TC output is subject to decod
ing spikes due to internal race conditions and is therefore not 
recommended for use as a clock or asynchronous reset for 
flip-flops, registers or counters. For such ~Iications, the 
Clocked Carry (CC) output is provided. The CC out~ is nor
mally HIGH. When CEP, CET, and TC are LOW, the CC output 
will go LOW when the clock next goes LOW and will ~ LOW 
until the clock goes HIGH again, as shown in the CC Truth 
Table. When the Output Enable (OE) is LOW, the parallel data 
outputs 00-03 are active and follow the flip-flop Q outputs. A 
HIGH signal on OE forces 00-03 to the High Z state but does 
not prevent counting, loading or resetting. 

LOGIC EQUATIONS: 
Count Enable = CEp·CET·PE 
Up ('F568): TC = QO·01·02·Q3·(Up)·CET 

('F569): TC = QQ:9LQ:LQa.(Up)·CET_ 
Down (Both): TC = QO·Q1·Q2·Q3·(Down)·CET 

CC TRUTH TABLE 

Inputs 

SA PE CEP 

L X X 
X L X 
X X H 
X X X 
X X X 
H H L 

• = TC is generated internally 

L = LOW Voltage Level 
H = HIGH Voltage Level 

FUNCTION TABLE 

Inputs 

MA SA PE CEP 

L X X X 

h I X X 

h h I X 

h h h I 

h h h I 

h H H H 

h H H X 

H = HIGH voltage level 

CET 

X 
X 
X 
H 
X 
L 

CET 

X 

X 

X 

I 

I 

X 

H 

UfO 

X 

X 

X 

h 

I· 

X 

X 

Output 

TC· CP CC 

X X H 
X X H 
X X H 
X X H 
H X H 
L --u- --u-
x = Don't Care 

--u-= Low Pulse 

CP 
Operating Mode 

X Asynchronous reset 

i Synchronous reset 

i Parallel load 

i Count up 
(increment) 

i Countdown 
(decrement) 

X 

X 
Hold (do nothing) 

h = HIGH voltage level one setup prior to the Low-to-High Clock transmon 
L = LOW voltage level 
I = LOW voltage level one setup prior to the Low-to-High clock transition 
X = Don't care 
t = Low-to-High clock transition 
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MC54174F568. MC54n4F569 

Figure A. Multistage Counter with Ripple Carry 

Figure B. Multistage Counter with Lookahead Carry 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 
Symbol Parameter Unit Test Conditions 

Min Typ Max 

VIH Input HIGH Voltage 2.0 V 
Guaranteed Input HIGH Voltage for 
All Inputs 

VIL Input LOW Voltage 0.8 V 
Guaranteed Input LOW Voltage for 
All Inputs 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN =-18 rnA 

I 54,74 2.4 3.3 V IOH =-3.0mA VCC=4.5V 
VOH Output HIGH Voltage 

I 74 2.7 3.3 V IOH =-3.0 rnA VCC=4.75V 

VOL Output LOW Voltage 0.3 0.5 V IOL=24 rnA VCC=MIN 

IOZH Output OFF Current - HIGH 50 ~A VOUT=2.7V VCC = MAX 

IOZL Output OFF Current - LOW -50 ~A VOUT=0.5V VCC=MAX 

20 VIN =2.7V 
IIH Input HIGH Current ~ VCC = MAX 

100 VIN = 7.0 V -
Input LOW Current 

IlL PE, CET -1.2 rnA VCC = MAX, VIN = 0.5 V 
Others --{l.6 

lOS Output Short Circuit Current (Note 2) -60 -150 rnA VOUT=OV VCC = MAX 

ICC 
Power Supply Current 

67 rnA VCC=MAX (ALL Outputs OFF) 

NOTES: 
1. For cond~ions such as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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MC54174F568 

- -.. COUNT DOWN 
- COUNT UP 

AC CHARACTERISTICS 

Symbol Parameter 

'max Maximum Clock Frequency 

tpLH Propagati0'!!'pelay 
tpHL CP to On (PE HIGH or LOW) 

tpLH Propagation Delay 
tpHL CP to TC 

tpLH Propagation Delay 
tpHL CETtoTC 

tpLH Pr~agation Delay 
tpHL UfO to TC ('F568) 

tpLH Pr~agation Delay 
tpHL UfO to TC ('F569) 

tpLH Propagation Delay 
tpHL CPtoCC 

tpLH Propagation Delay 
tpHL CEP, CETto CC 

tpHL 
Propagation Delay 
MRtoOn 

tpZH Output Enable Time 
tpZL OE to On 

tpHZ Output Disable Time 
tpLZ OEtoOn 

MC54174F568. MC54n4F569 

STATE DIAGRAMS 

MC54174F569 

- -.. COUNT DOWN 
- COUNT UP 

54174F 54F 

TA = +25°e TA = -55 to +125°e 
Vee = +5.0V Vee = 5.0 V ±10% 
eL = 50pF eL = 50pF 

Min Max Min Max 

100 60 

3.0 8.5 3.0 10.5 
4.0 11.5 4.0 14 

5.5 15.5 5.5 18.5 
4.0 11 4.0 13.5 

2.5 6.0 2.5 8.0 
2.5 8.0 2.5 10 

3.5 11 3.5 13.5 
4.0 16 4.0 19 

3.5 11 3.5 13.5 
4.0 10.5 4.0 13 

2.5 7.0 2.5 9.0 
2.0 6.0 2.0 8.0 

2.5 6.5 2.5 8.5 
4.0 11 4.0 13.5 

5.0 13 5.0 15.5 

2.5 7.0 2.5 9.0 
3.0 8.0 3.0 10 

1.5 6.5 1.5 8.5 
2.0 6.0 2.0 8.0 
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74F 

TA = 0 to +70oe 
Vee = 5.0 V ±10% 

eL = 50pF 

Min Max 

85 

3.0 9.5 
4.0 13 

5.5 17.5 
4.0 12.5 

2.5 7.0 
2.5 9.0 

3.5 12.5 
4.0 18 

3.5 12.5 
4.0 12 

2.5 8.0 
2.0 7.0 

2.5 7.5 
4.0 12.5 

5.0 14.5 

2.5 8.0 
3.0 9.0 

1.5 7.5 
2.0 7.0 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 



MC54174F568. MC54n4F569 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 
ts(L) PntoCP 

th(H) Hold Time, HIGH or LOW 
th(L) Pn to CP 

ts(H) Setup Time, HIGH or LOW 
ts(L) CEP or CET to CP 

th(H) Hold Time, HIGH or LOW 
th(L) CEP or CET to CP 

ts(H) Setup Time, HIGH or LOW 
ts(L) PEtoCP 

th(H) Hold Time, HIGH or LOW 
th(L) PEtoCP 

ts(H) Setup Time, HIGH or LOW 
ts(L) uiB to CP (F568) 

ts(H) Setup Time, HIGH or LOW 
ts(L) uiB to CP (F569) 

th(H) Hold Time, HIGH or LOW 
th(L) U/DtoCP 

ts(H) Setup Time, HIGH or LOW 
ts(L) SRtoCP 

th(H) Hold Time, HIGH or LOW 
th(L) SRtoCP 

tw(H) 
CP Pulse Width HIGH or LOW 

tw(L) 

tw(L) MR Pulse Width, LOW 

tree MR Recovery Time 

54/74F 54F 

TA = +25°e TA = -55°e to +125°e 
Vee = +5.0V Vee = 5.0 V ±10% 

Min Max Min Max 

4.0 5.5 
4.0 5.5 

3.0 3.5 
3.0 3.5 

5.0 7.0 
5.0 7.0 

0 0 
0 0 

8.0 10 
8.0 10 

0 0 
0 0 

11 13.5 
16.5 18.5 

11 13.5 
7.0 10 

0 0 
0 0 

10 12 
8.0 10.5 

0 0 
0 0 

4.0 6.0 
6.0 8.0 

4.5 6.0 

6.0 8.0 
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74F 

TA = ooe to +70oe 
Vee = 5.0 V ±10% 

Min Max Unit 

4.5 
4.5 

ns 
3.5 
3.5 

6.0 
6.0 

ns 
0 
0 

9.0 
9.0 

ns 
0 
0 

12.5 
17.5 ns 

12.5 
8.0 ns 

0 
0 ns 

11 
9.5 

ns 
0 
0 

4.5 
6.5 ns 

5.0 ns 

7.0 ns 



® MOTOROLA 

OCTAL D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

The MC74F574 is a high-speed, low-power octal Ootype flip-flop featuring 
separate Ootype inputs for each flip-flop and 3-state outputs for bus oriented 
applications. A buffered clock (CP) and Output Enable (OE) are common to 
all flip-flops. 

This device is functionally identical to the F374 except for the pinouts. 
• Broadside Pinout Version of F374 
• Edge-Triggered OoType Inputs 
• Buffered Positive Edge-Triggered Clock 
• 3-State Outputs for Bus Oriented Applications 
• ESO Protection> 4000 Volts 

PIN ASSIGNMENT 

01 03 04 

LOGIC SYMBOL 

2 3 4 5 6 7 8 9 

00 01 ~ Da 04 05 Os D7 
11 CP 

DE 

19 18 17 16 15 14 13 12 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC 

TA 

IOH 

IOL 

DC Supply Voltage 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - Low 

74 

74 

74 

74 
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Min 

4.5 

0 

-
-

MC74F574 

OCTAL O-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 

FAS"pM SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 70 °c 
- 3.0 mA 

- 24 mA 



MC74F574 

FUNCTION TABLE 

Inputs Internal Outputs 

Register Qo-07 
Operating Mode 

OE CP Dn 

L i I L L 
Load and read register 

L i h H H 

L + X NC NC Hold 

H i Dn Dn Z 
Disable outputs 

H X X X Z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the Low-to-High clock transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the Low-to-High clock transition 
NC = No change 
X = Don't care 
Z = High impedance ·off' state 
i = Low-to-High clock transition 
+ = Not a Low-to-High clock transition 

FUNCTIONAL DESCRIPTION 

The Me7 4F57 4 consists of eight edge-triggered flip-flops 
with individual D-type inputs and 3-state true outputs. The 
buffered clock and buffered Output Enable are common to all 
flip-flops. The eight flip-flops will store the state of their individ
ual D inputs that meet the setup and hold times requirements 

on the LOW-to-HIGH Clock (CP) transition. With the Output 
Enable (OE) LOW, the contents of the eight flip-flops are avail
able at the outputs. When the OE is HIGH, the outputs go to 
the high impedance state. Operation of the OE input does not 
affect the state of the flip-flops. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits Test Conditions 
Symbol Parameter Min Typ Max Unit (Note 1) 

VIH Input HIGH Voltage 2.0 - - V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage - - 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage - - -1.2 V VCC = MIN, liN =-18 mA 

2.4 - - V VCC=MIN 
VOH Output HIGH Voltage 

2.7 V 
IOH=-3.0mA 

VCC =4.75 V - -

VOL Output LOW Voltage - - 0.5 V IOL=24 mA VCC=MIN 

- - 20 VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current IlA 

VCC = MAX, VIN = 7.0 V - - 100 

IlL Input LOW Current - - -0.6 mA VCC = MAX, VIN = 0.5 V 

10ZH Output Off Current - HIGH - - 50 IlA VCC = MAX, VOUT = 2.7 V 

10ZL Output Off Current - LOW - - -50 !!A VCC = MAX, VOUT = 0.5 V 

lOS Output Short Circuit Current (Note 2) -60 - -150 mA VCC = MAX, VOUT = 0 V 

ICCZ 
Power Supply Current - 55 86 mA VCC = MAX 

Qn.-GND; 
(All Outputs OFF) OE=4.5V 

NOTES: 
t. For cond"ions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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DO 

00 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay 
tpHL CPtoOn 

tpZH Output Enable Time 
tpZl 

tpHZ Output Disable Time 
tpLZ 

AC OPERATING CHARACTERISTICS 

Symbol Parameter 

ts(H) Selup Time, HIGH or lOW 
Is(L) Dn toCP 

th(H) Hold Time, HIGH 10 lOW 
Ih(ll Dn toCP 

Iw(Hl CP Pulse Width 
twILl HIGH or lOW 

MC74F574 

LOGIC DIAGRAM 

03 

54/74F 

TA = +25°e 
Vee = +5.0V 
eL = 50pF 

Min typ 

100 -

2.5 -
2.5 -
3.0 -
3.0 -
1.5 -
1.0 -

54174F 

TA = +25°e 
Vee = +5.0V 
eL = 50pF 

Min typ Max 

2.5 - -
2.0 - -

2.0 - -
2.0 - -

5.0 - -
5.0 - -

FAST AND LS TTL DATA 
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Os 06 

74F 

TA = ooe to +70oe 
Vee = +5.0 V ±10% 

eL = 50pF 

Max Min Max Unit 

- 70 - MHz 

8.5 2.5 8.5 
8.5 2.5 8.5 ns 

9.0 2.5 10.0 
9.0 2.5 10.0 ns 

5.5 1.5 6.5 
5.5 1.0 6.5 ns 

74F 

TA = ooe to +70oe 
Vee = +5.0 V ±10% 

eL = 50pF 

Min typ Max Unit 

2.5 - -
3.0 - - ns 

2.0 - -
2.0 - - ns 

5.0 - -
ns 5.0 - -



® MOTOROLA 

8-BIT BIDIRECTIONAL 
BINARY COUNTER (3-STATE) 

The MC74F579 is a fully synchronous a-stage up/down counter with multi
plexed 3-state 1/0 ports for bus-oriented applications. It features a preset 
capability for programmable operation, carry look-ahead for easy cascading 
and a u/D input to control the direction of counting. All state changes, except 
for the case of asynchronous reset, are initiated by the rising edge ofthe clock. 
TC output is not recommended for use as a clock or asynchronous reset due 
to the possibility of decoding spikes .. 

• Multiplexed 3-State 1/0 Ports For Bus-oriented Applications 
• Built-In Cascading Carry Capability 
• Count Frequency 115 MHz Typ 
• Supply Current 100 mA Typ 
• Fully Synchronous Operation 
• U/D Pin to Control Direction of Counting 
• Separate Pins for Master Reset and Synchronous Reset 
• Center Power Pins to Reduce Effects of Package Inductance 
• See F269 for 24-Pin Separate 1/0 Port Version 
• See F779 for 16-Pin Version 
• ESD Protection> 4000 Volts 

PIN ASSIGNMENT 
MR SA CEP CET Vee TC U/O PE CS DE 

7 
GND 1/04 1/05 1/06 

LOGIC SYMBOL 

t3 12 20 19 14 

MR 
CP 

TC 15 
18 CEP 
17 CET 

11 

23456789 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

TC 
10H Output Current - High 

I/On 

TC 
10L Output Current - Low 

liOn 

FAST AND LS TIL DATA 
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Min 

4.5 

0 

MC74F579 

8-BIT BIDIRECTIONAL 
BINARY COUNTER (3-STATE) 

FAS"fTM SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 

25 70 °C 

-1.0 
rnA 

-3.0 

20 
rnA 

24 



MC74F579 

FUNCTION TABLE 

MR SR CS PE CEP CET UID OE CP Function 

X X H X X X X X X 1/00 to 1/07 in Hi-Z (PE disabled) 

X X L H X X X H X 1/00 to 1/07 in Hi-Z 

X X L H X X X L X Flip-Flop outputs appear on I/O lines 

.L X X X X X X X X Asynchronous reset for all flip-flops 

H L X X X X X X t Synchronous reset for all flip-flops 

H H L L X X X X t Parallel load all flip-flops 

H H (notLL) H X X X i Hold 

H H (notLL) X H X X i Hold (TC held high) 

H H (notLL) L L H X i Count up 

H H (notLL) L L L X i Countdown 

H = High voltage level L = Low vo"age level 
X = Don~ care i = Low-te-High clock trans~ion 
(not LL) = es and PE should never both be low voltage at the same time 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

74F Test Conditions 
Symbol Parameter Unit (Note 1) Min l'yp (2) Max 

2.5 IOH=-1.0mA VCC=4.5V 
TC V VIL=MAX 

2.7 3.4 VIH=MIN VCC = 4.75 V 
VOH Output HIGH Voltage 

2.4 3.3 IOH=-3.0mA VCC=4.5V 
liOn V VIL=MAX 

2.7 3.3 VIH=MIN VCC = 4.75 V 

TC 10L= 20 mA VCC=4.5V 
VOL Output LOW Voltage 0.35 0.5 V VIL=MAX 

I/On IOL=24mA VIH=MIN 

VIK Input Clamp Diode Voltage -{l.73 -1.2 V VCC = 4.5 V, liN =-18mA 

I/On 1.0 rnA VIN=5.5V 

others 100 !1A 
VCC=5.5V 

VIN= 7.0 V 
IIH Input HIGH Current 

I/On 70 
!1A VCC=5.5V, VIN=2.7V 

others 20 

IlL Input LOW Current 
Except 

-{l.6 rnA VCC = 5.5 V, VIN = 0.5 V 
I/On 

10ZH 
OFF-State Current 

70 VOUT=2.7V High-Level Voltage Applied 

OFF-State Current 
I/On ~A VCC=5.5V 

10ZL Low-Level Voltage Applied -600 VOUT=0.5V 

lOS Output Short Circuit Current (Note 3) -60 -80 -150 rnA VCC = MAX, VOUT = 0 V 

ICCH 95 135 

ICC Total Supply Current (total) ICCL 105 145 rnA VCC = MAX 

ICCZ 105 150 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed operating conditions for the applicable device type. 
2. All typical values are at Vee = 5.0 V. TA = 25°e. 
3. Not more than one output should be shorted at a time. For lOS testing, the use of high-speed test apparatus andlor sample-and-hold techniques are prefer

able in order to minimize intemal heating and more accurately reflect operational values. Otherwise, prolonged shorting of a HIGH output may raise the chip 
temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, lOS tests should be per
formed last. 
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AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

'MAX Maximum Clock Frequency 

tpLH Propagation Delay 
tpHL CPtoVOn 

tpLH Propa~ion Delay 
tpHL CP to TC 

tpLH P'"2f>B.gation Delay 
tpHL U/DtoTC 

tpLH Propagation Delay 
tpHL CET to TC 

tpHL 
Propagation Delay 
MRtoi/On 

tpZH Output Enable Time to HIGH or 
tpZL LOW Level CS, PE to liOn 

tpHZ Output Disable Time to HIGH or 
tpLZ LOW Level CS, PE to liOn 

II 
tpZH Output Enable Time to HIGH or 
tpZl LOW Level OE to VOn 

tPHZ Output Disable Time to HIGH or 
tpLZ lOW Level OE to liOn 

AC SETUP REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 
!s(L) VOn to CP 

th(H) Hold Time, HIGH or lOW 
th(L) liOn to CP 

ts(H) 
ts(L) 

sm~mEl.J:UGH or LOW 
PE, RorCStoCP 

th(H) Hold Time, HIGH or LOW 
th(l) PE, SR or CS to CP 

ts(H) SeluRJjme, HIGH or lOW 
ts(l) CET, CEP to CP 

th(H) Hold Time, HIGH or LOW 
th(L) CET, CEP to CP 

tw CP Pulse Width 

twILl MR Pulse Width 

trec MR Recovery Time 

MC74F579 

74F 

TA = +2soe 
Vce = +S.DV 

CL = SDpF 

Min Typ 

100 

5.0 
5.0 

4.5 
5.5 

3.5 
4.5 

3.5 
3.5 

5.0 

4.5 
6.5 

3.0 
4.0 

4.0 
6.0 

1.0 
2.5 

74F 

TA = +2SoC 
Vee = +S.OV 

CL = SDpF 

Min Typ Max 

3.0 
3.0 

1.0 
1.0 

9.5 
9.5 

0 
0 

5.0 
9.0 

0 
0 

4.5 

3.5 

4.0 
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74F 

TA = Doe to +7DOC 
Vee = +S.DV ±10% 

eL = SDpF 

Max Min Max Unit 

80 MHz 

10.5 5.0 11.5 
10.5 5.0 11.5 ns 

10 4.5 11 
10 5.0 11 ns 

8.0 3.5 9.0 
8.0 4.5 9.0 

ns 

7.0 3.5 8.5' 
8.0 3.5 8.5 

ns 

10 5.0 11 ns 

10.5 4.5 11.5 
10.5 6.0 11.5 ns 

7.5 3.0 9.0 
9.5 4.0 11 

ns 

8.5 4.0 9.5 
9.5 5.0 10.5 

ns 

6.0 1.0 6.5 
7.0 2.5 8.0 

ns 

74F 

TA = Doe to +7Doe 
Vee = +S.OV ±1D% 

eL = SDpF 

Min Typ Max Unit 

4.0 
4.0 

ns 

1.0 
1.0 ns 

10 
10 ns 

0 
0 

ns 

5.5 
10.5 ns 

0 
0 

ns 

6.0 ns 

4.5 ns 

4.5 ns 



OE 
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MC74F579 

LOGIC DIAGRAM 
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II 

® IIII07"OROLA 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
(INVERTING AND NONINVERTING) 

The MC74F620 is an octal bus transceiver featuring inverting 3-state bus
compatible outputs in both send and receive directions. The BN outputs are 
capable of sinking 64 rnA and sourcing up to 15 rnA, providing very good ca
pacitive drive characteristics. The MC74F623 is a non-inverting version ofthe 
MC74F620. These octal bus transceivers are designed for asynchronous 
two-way communication between data busses. The control function imple
mentation allows for maximum flexibility in timing. These devices allow data 
transmission from the A bus to the B bus or from B bus to A bus, depending 
upon the logic levels at the Enable inputs (OEBA and OEAB). The Enable in
puts can be used to disable the device so that the busses are effectively iso
lated. The dual-enable configuration gives the MC74F620 and MC74F623 the 
capability to store data by the simultaneous enabling of OEBA and OEAB. 
Each output reinforces its input in this transceiver configuration. Thus, when 
both control inputs are enabled and all other data sources to the two sets of 
the bus lines are at high impedance, both sets of bus lines (16 in all) will remain 
at their last states. 
• High Impedance NPN base inputs for reduced loading (70 I1A in High 

and Low states) 
• Ideal for Applications which Require High Output drive and minimal 

bus loading 
• Octal Bidirectional Bus Interface 
• 3-State Buffer Outputs Sink 64 rnA and Source 15 rnA 
• - F620 Inverting 

- F623 Noninverting 
• ESD Protection> 4000 Volts 

PIN ASSIGNMENTS 

Vcc OEBA 

FAST AND LS TTL DATA 
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MC74F620 
MC74F623 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 

(INVERTING AND NONINVERTING) 

FAST'" SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 751 D-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 



MC74F620. MC74F623 

LOGIC SYMBOLS 
2 3 4 5 7 9 2 5 6 7 

000 OEAB 

19 OEBA 
F620 

19 OEBA 
F623 

So Bl B2 B3 B4 Bs Bs B7 BO Bl B2 B3 B4 B5 

18 17 16 15 14 13 12 11 18 17 16 15 14 13 

FUNCTION TABLE 

Inputs Operating Modes 

OEBA OEAB F620 F623 

L L B data to A bus B data to A bus 

H H A data to B bus A data to B bus 

H L Z Z 

B data to A bus B data to A bus 
L H Ii. data to B bus A data to B bus 

H = HIGH voltage level: L = LOW voltage level: X = Don't care: Z = High Impedance "off" state 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOH 

IOL 

IOL 

Parameter 

DC Supply Voltage 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - High 

Output Current - Low 

Output Current - Low 

An Outputs 

Bn Outputs 

An Outputs 

BnOutputs 

FAST AND LS TTL DATA 
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Limits 

Min Typ 

74 4.5 5.0 

74 0 25 

74 - -

74 - -
74 - -
74 - -

9 

B6 B7 

12 11 

Max Unit 

5.5 V 

70 °C 

-3.0 rnA 

-15 rnA 

24 rnA 

64 rnA 



II 

MC74F620 • MC74F623 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits Test Conditions 
Symbol Parameter (Note 1) Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 - - V Guaranteed as a HIGH Signal 

VIL Input LOW Voltage - - 0.8 V Guaranteed as a LOW Signal 

VIK Input Clamp Diode Voltage - - -1.2 V VCC= MIN,IIN=-18mA 

74 2.4 3.3 - V IOH=-3·0mA VCC=4.5V 
An 

3.3 V IOH=-3·0mA VCC=4.75V 74 2.7 -

VOH Output HIGH Voltage 74 2.4 3.4 - V IOH=-3·0mA VCC=4.5V 

Bn 74 2.7 3.4 - V IOH=-3·0mA VCC = 4.75 V 

74 2.0 - - V IOH=-15.0mA VCC=4.5V 

VOL Output LOW Voltage An 74 - 0.35 0.50 V IOL=24mA VCC=MIN 

VOL Output LOW Voltage Bn 74 - - 0.55 V 10L= 64 mA VCC=MIN 

10ZH+IIH Output Off Current HIGH - - 70 !LA VCC=MAX VOUT=2.7V 

10ZL +IIL Output Off Current LOW - - -70 I1A VCC=MAX VOUT=0.5V 

OEBA,OEAB - - 20 !LA VCC = MAX, VIN = 2.7 V 

IIH Input HIGH Current OEBA,OEAB - - 100 !LA VCC=OV, VIN = 7.0V 

Others - - 1.0 mA VCC = MAX, VIN = 5.5 V 

IlL Input LOW Current Non I/O Pins - - -20 !LA VCC = MAX, VIN = 0.5 V 

Output Short Circuit Current Ao-A7 -60 - -150 
lOS mA VCC = MAX, VOUT = GND (Note 2) Bo-B7 -100 - -225 

ICCH - - 92 Vout=HIGH 

ICC Power Supply Current F620 ICCL - - 110 mA Vout=LOW VCC=MAX 

ICCZ - - 92 Vout=HIGHZ 

ICC Power Supply Current F623 - - 120 mA VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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F620 

MC74F620 • MC74F623 

LOGIC DIAGRAMS 
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MC74F620. MC74F623 

AC ELECTRICAL CHARACTERISTICS For F620 

74F 

TA=+25°C 
VCC = +5.0 V 
CL=50pF 

Symbol Parameter Min Typ 

tPLH Propagation Delay 2.5 -
tPHL An to Bn and Bn to An 1.0 -
tpZH Output Enable Time 3.0 -
tpZL to High or Low level, OEBA to An 4.0 -
tpHZ Output Disable Time __ 2.5 -
tpLZ to High or Low level, OEBA to An 1.5 -
tpZH Output Enable Time 3.5 -
tpZL to High or Low level, OEAB to Bn 4.5 -
tpHZ Output Disable Time 3.0 -
tPLZ to High or Low level, OEAB to Bn 3.0 -

AC ELECTRICAL CHARACTERISTICS For F623 

Symbol Parameter 

tPLH Propagation Delay 
tpHL An to Bn 

tpLH Propagation Delay 
tpHL BntoAn 

tpZH Output Enable Time __ 
tpZL to High or Low level, OEBA to An 

tpHZ Output Disable Time __ 

tPLZ to High or Low level, OEBA to An 

tPZH Output Enable Time 
tpZL to High or Low level, OEAB to Bn 

tPHZ Output Disable Time 
tpLZ to High or Low level, OEAB to Bn 

74F 

TA=+25°C 
VCC = +5.0 V 
CL=50pF 

Min Typ 

2.0 -
3.0 -
2.0 -
3.0 -
3.5 -
5.0 -
1.5 -
1.5 -

3.5 -
4.5 -
3.0 -
4.0 -
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74F 

TA = O°C to +70°C 
VCC = +5.0 V ±10% 

CL=50pF 

Max Min Typ Max Unit 

6.5 2.0 - 7.5 
4.5 1.0 - 5.0 

ns 

10.5 2.5 - 11.5 
10.5 3.5 - 11.5 ns 

7.5 2.0 - 8.0 
7.0 1.0 - 7.5 ns 

10.5 3.5 - 11.5 
10.0 4.0 - 11.0 ns 

9.5 2.5 - 10.5 
9.5 1.5 - 10.5 ns 

74F 

TA = O°C to +70°C 
VCC=+5.0V ±10% 

CL=50pF 

Max Min Typ Max Unit 

5.5 2.0 - 6.5 
7.0 2.5 - 7.5 ns 

6.0 2.0 - 6.5 
7.0 2.5 - 7.5 ns 

10.5 3.5 - 12.0 
9.5 5.0 - 10.0 ns 

6.5 1.5 - 7.5 
ns 

6.5 1.5 - 7.0 

10.0 3.5 - 11.5 
9.0 4.5 - 9.5 

ns 

8.5 3.0 - 10.0 
9.0 2.0 - 10.0 

ns 



® MOTOROLA 

MC74F640 
OCTAL BUS TRANSCEIVER, 
INVERTING WITH 3-STATE OUTPUTS '---_____ --' 

The Me74F640 is an octal transceiver featuring inverting 3-state bus com
patible outputs in both transmit and receive directions. The B port outputs are 
capable of sinking 64 mA and sourcing 15 mA, providing very good capacitive 
drive characteristics. The device features an Output Enable (OE) input for 
easy cascading and TransmiVReceive (T/R) input for direction control. The 
3-state outputs, Bo-B7, have been designed to prevent output bus loading if 
the power is removed from the device. 

• High-Impedance NPN Base Inputs for Reduced Loading 
(70 IlA in High and Low States) 

• Ideal for Applications which Require High-Output Drive and Minimal 
Bus Loading 

• Inverting Version of F245 
• Octal Bidirectional Bus Interface 
• 3-State Buffer Outputs Sink 64 mA and Source 15 mA 
• ESD Sensitive - 4000 V HBM 

PIN ASSIGNMENT 

FUNCTION TABLE 

Inputs 

OE T/R Outputs 

L L Bus B data to Bus A 
L H Bus A data to Bus B 
H X Z 

H = High Voltage Level 
L = Low Voltage Level 
X = Don't Care 
Z = High Impedance "Off" State 
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19 

OCTAL BUS TRANSCEIVER, 
INVERTING WITH 

3-STATE OUTPUTS 

FASpM SCHOTTKY TTL 

J SUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

MC74FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

LOGIC SYMBOL 

2 5 6 7 8 9 

T/A 

DE 

18 17 16 15 14 13 12 11 



MC74F640 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC DC Supply yoltage 74 4.5 5.0 5.5 V 

TA Operating Ambient Temperature Range 74 0 25 70 °C 

10H Output Current - High An Outputs 74 -3.0 rnA 

10H Output Current - High Bn Outputs 74 -15 rnA 

10L Output Current - Low An Outputs 74 24 rnA 

10L Output Current - Low Bn Outputs 74 64 rnA 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 1 

VIH Input HIGH Voltage 2.0 V Guaranteed as a HIGH Signal 

VIL Input LOW Voltage 0.8 V Guaranteed as a LOW Signal 

VIK Input Clamp Diode Voltage -1.2 V VCC = MIN, liN = -18 rnA 

74 2.4 3.3 V 10H =-3.0 rnA VCC=4.5V 
An 

74 2.7 3.3 V 10H =-3.0 rnA VCC =4.75 V 

VOH Output HIGH Voltage 74 2.4 3.4 V 10H =-3.0 rnA VCC=4.5V 

Bn 74 2.7 3.4 V IOH=-3·0mA VCC = 4.75 V 

74 2.0 V 10H =-15mA VCC=4.5V 

VOL Output LOW Voltage An 74 0.35 0.5 V 10L= 24 rnA VCC=MIN 

VOL Output LOW Voltage Bn 74 0.55 V 10L= 64 rnA VCC=MIN 

10ZH+IIH Output Off Current HIGH 70 !tA VCC=MAX VOUT=2.7V 

10ZL +IIL Output Off Current LOW -70 IlA VCC=MAX VOUT=0.5V 

OE, T/R 40 !tA VCC = MAX, VIN = 2.7 V 

IIH Input HIGH Current OE, T/R 100 !tA VCC =OV, VIN =7.0V 

Others 1.0 rnA VCC = MAX, VIN = 5.5 V 

IlL Input LOW Current OE, T/R -40 !tA VCC = MAX, VIN = 0.5 V 

Ao-A7 -60 -150 
lOS Output Short Circuit Current~ rnA VCC = MAX, VOUT = GND 

BO-B7 -100 -225 

ICCH 85 
VQlJt = HIGH 
T/R =4.5 V 

ICC Power Supply Current ICCL 120 rnA 
VQlJt=LOW 

VCC = MAX T/R=OV 

ICCZ 100 
OE=4.5V 
Vout=HIGHZ 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specHied under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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LOGIC DIAGRAM 

T/R_l_--....--./ 

Vee = PIN 20 
GND= PIN 10 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tpHL An to Bn. Bn to An 

tpZH Output Enable Time 
tpZL to High or Low Level 

tpHZ Output Disable Time 
tpLZ to High or Low Level 

MC74F640 

74F 

TA=+25°e 
Vee = +5.0 V 
eL=50pF 
RL=500n 

Min Typ Max 

2.0 7.0 
1.0 5.0 

3.5 11 
6.0 11 

1.5 8.0 
1.0 7.0 
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74F 

TA = ooe to +70oe 
Vee = +5.0 V ±10% 

eL=50pF 
RL=500n 

Min Typ Max Unit 

2.0 8.0 
1.0 5.5 ns 

3.5 13 
6.0 12 

ns 

1.5 9.0 
1.0 7.5 

ns 



II 

® MOTOROLA 

Product Preview 
OCTAL TRANSCEIVER/REGISTER 
WITH 3-STATE OUTPUTS 

These devices consist of bus transceiver circuits with 3-state D-type 
flip-flops, and control circuitry arranged for multiplexed transmission of data 
directly from the input bus or from the internal registers. Data on the A or B 
bus will be clocked into the registers as the appropriate clock pin goes to a 
high logic level. Output Enable (OE) and DIR pins are provided to control the 
transceiver function. In the transceiver mode, data present at the high 
impedance port may be stored in either the A or the B register or in both. The 
select controls can multiplex stored and real-time (transparent mode) data. 
The direction control determines which bus will receive data when the enable 
OE is Active LOW. In the isolation mode (OE HIGH), A data may be stored 
in the B register and/or B data may be stored in the A register. 

• Independent Registers for A and B 
• Multiplexed Real-Time and Stored Data 
• Choice of True (F646) and Inverting (F648) Data Paths 
• 3-State Outputs 

PIN ASSIGNMENTS 

VCC CPBA SBA OE Bo B1 B2 B3 B4 B5 Be B7 

1 
CPAB SAB DIR A1 A7 

4 5 6 7 8 9 10 11 
LOGIC SYMBOLS 

3 
23 

22 
21 

20 19 18 17 16 15 14 13 

3 
23 
22 
21 

DIR 
CPBA 
SBA 

MC54/74F646 
MC54n4F648 

OCTAL TRANSCEIVERJREGISTER 
WITH 3-STATE OUTPUTS 

4 

FAST'M SCHOTTKY TTL 

~_JSU~ 
1 CERAMIC 

CASE 758-01 

,,"""" NSUFFIX rrrrnrn II f III PLASTIC 

1 CASE 724-03 

DWSUFFIX 
SOIC 

CASE 751 E-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

6 7 9 10 11 

F648 

20 19 18 17 16 15 14 13 

This document contains information on a product under development. Motorola reseoves the right to change or discontinue this product without notice. 
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MC54114F646 • MC54n4F648 

FUNCTION TABLE 

Inputs Data 1/0' 

OEbar CPAB CPBA SAB SBA 
Operation/Functlon 

DIR Ao-A7 Bo-B7 

H X HorL HorL X X Input Input Isolation 
H X t X X X Input Input Store An Data in A Register 
H X X t X X Input Input Store Bn Data in B Register 
H X t t X X Input Input Store An/Bn Data in AlB Register 

L H X X L X Input Output An to Bn - Real Time (Transparent Mode) 
L H t X L X Input Output Store An Data in A Register 
L H HorL X H X Input Output A Register to Bn (Stored Mode) 
L H t X H X Input Output Clock An Data to Bn and into A Register 

L L X X X L Output Input Bn to An - Real TIme (Transparent Mode) 
L L X t X L Output Input Store Bn Data in B Register 
L L X H orL X H Output Input B Register to An (Stored Mode) 
L L X t X H Output Input Clock An Data to Bn and into B Register 

"'The data output function may be enabled or disabled by various signals at the DE bar and DIR inputs. Data input functions are always enabled; i.e., data at the 
bus pins will be slored on every low-la-high transition of the appropriate clock inputs. 

H = HIGH voltage level 
l = lOW voltage level 
X = Don't Care 
f = low-to-High transition 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC DC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH 

IOL 

Output Current - High 

Output Current - Low 
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54, 74 

54 
74 

54 
74 

54 
74 

Min Typ Max Unit 

4.5 5.0 5.5 V 

-55 25 125 
°C 0 25 70 

- - -12 
mA - - -15 

- - 48 
mA - - 64 



OE---t--oQ 

DIR--_--I 

MC54174F646 • MC54n4F648 

LOGIC DIAGRAM 
F646 

CPM--------~--------~ ~----------~ 

SM--------~-~ ~O-~~ 

SAB ----------t-t ::X>-....-<l 

CPAB 

Ao--t--t-+ ..... 

DO 

t-t-+-oeo 

L 

TO 7 OTHER CHANNELS 
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Co 0---1--1--+ 
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OE---__ -a 

DIR __ ....... _-I 

MC54174F646 • MC54n4F648 

LOGIC DIAGRAM 
F648 

C~--------~---------~ ~------r~ 

S~--------~-~ ~--~~ 

SAB--------~~ ..... ~-.A 
CPAB 

+--1-+-0 eo 

L 

TO 7 OTHER CHANNELS 
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MC54174F646 • MC54n4F648 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 
Test Conditions 

Symbol Parameter Min Typ Max Unit (Note 1) 

VIH Input HIGH Voltage 2.0 - - V Guaranteed as a HIGH Signal 

VIL Input LOW Voltage - - 0.8 V Guaranteed as a LOW Signal 

VIK Input Clamp Diode Voltage - - -1.2 V VCC = MIN,IIN =-18 mA 

54174 2.4 - - V 10H =-3.0 mA VCC=4.5 V 

74 2.7 - - V IOH=-3·0mA VCC=4.75V 
VOH Output HIGH Voltage An,Bn 

V 10H = -12.0 mA VCC=4.5 V 54 2.0 - -
74 2.0 - - V 10H =-15.0 mA VCC=4.5V 

54 - - 0.55 V IOL=48mA VCC=MIN 
VOL Output LOW Voltage An,Bn 

74 0.55 V IOL=64mA VCC=MIN - -
Non 110 Pins - - 20 IlA VCC = MAX, VIN = 2.7 V 

IIH Input HIGH Current Non 110 Pins - - 100 I1A VCC = MAX, VIN = 7.0 V 

110 (Aa, Bn) - - 1.0 mA VCC = MAX, VIN = 5.5 V 

IlL Input LOW Current Non 110 Pins - - -600 I1A VCC = MAX, VIN = 0.5 V 

IIH+IOZH Output Leakage Current 110 (An, Bn) - - 70 I1A VCC=MAX VOUT=2.7V 

IIL+IOZL Output Leakage Current 110 (An, Bn) - - -650 I1A VCC = MAX, VOUT = 0.5 V 

lOS Output Short Circuit Current (Note 2) -100 - -225 mA Vee = MAX, VOUT = GND 

ICCH - - 135 Vout= HIGH 

ICC Power Supply Current ICCL - - 150 mA Vout=LOW VCC=MAX 

ICCZ - - 150 Vout= HIGHZ 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 
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MC54174F646. MC54n4F648 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tPLH Propagation Delay 
tpHL Clock to Bus 

tpLH Propagation Delay 
tPHL Bus to Bus (F646) 

tpLH Propagation Delay 
tpHL Bus to Bus (F648) 

tpLH Propagation Delay 
tPHL SBA or SAB to An or Bn 

tpZH Output Enable Time 
tPZL OE to An or Bn 

tPHZ Output Disable TIme 
tpLZ OE to An or Bn 

tpZH Output Enable TIme 
tpZL DIR to An or Bn 

tpHZ Output Disable TIme 
tpLZ DIR to An or Bn 

AC OPERATING REQUIREMENTS 

Symbol Parameter 

ts(H) Setup Time, HIGH or LOW 
ts(L) Busto Clock 

th(H) Hold TIme, HIGH or LOW 
th(L) Busto Clock 

tw(H) Clock Pulse Width 
tw(L) HIGH or LOW 

54174F 54F 

TA=+25°C TA = -55°C to +125°C 
VCC=+5.0V VCC = +5.0 V ±10% 
CL=50pF CL=50pF 
RL=500Q RL=500Q 

Min Max Min Max 

100 - 75 -

2.0 7.0 2.0 8.5 
2.0 8.0 2.0 9.5 

1.0 7.0 1.0 8.0 
1.0 6.5 1.0 8.0 

1.0 7.0 1.0 10.0 
1.0 6.5 1.0 9.0 

2.0 7.5 2.0 10.0 
2.0 7.5 2.0 10.0 

2.0 7.0 2.0 9.5 
2.0 7.0 2.0 9.5 

1.0 7.0 1.0 9.5 
2.0 7.0 2.0 9.5 

2.0 7.0 2.0 9.5 
2.0 7.0 2.0 9.5 

1.0 7.0 1.0 9.5 
2.0 7.0 2.0 9.5 

54174F 54F 

TA=+25°C TA = -55°C to +125°C 
VCC = +5.0 V VCC = +5.0 V ±10% 
CL=50pF CL=50pF 
RL=500Q RL=500Q 

Min Max Min Max 

4.0 - 5.0 -
4.0 - 5.0 -

0.0 - 0.0 -
0.0 - 0.0 -

4.0 - 4.0 -
5.0 - 5.0 -
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74F 

TA = O°C to +70°C 
VCC = +5.0 V ±10% 

CL=50pF 
RL=500Q 

Min Max Unit 

90 - MHz 

2.0 8.0 ns 
2.0 9.0 

1.0 7.5 ns 
1.0 7.0 

1.0 7.5 ns 
1.0 7.0 

2.0 9.0 ns 
2.0 9.0 

2.0 8.5 ns 
2.0 8.5 

1.0 8.5 ns 
2.0 8.5 

2.0 8.5 ns 
2.0 8.5 

1.0 8.5 ns 
2.0 8.5 

74F 

II 
I 

TA=0°Cto+70°C 
VCC = +5.0 V ±10% 

CL=50pF 
RL=500Q 

Min Max Unit 

5.0 - ns 
5.0 -

0.0 - ns 
0.0 -

4.0 - ns 
5.0 -



• 

® MOTOROLA 

OCTAL BIDIRECTIONAL 
TRANSCEIVER WITH 8-BIT PARITY 
GENERATOR CHECKER 
(3-STATE OUTPUTS) 

The MC74F657A and MC74F657B are Octal Bidirectional Transceivers 
with an 8-bit parity Generator/Checker and 3-state outputs. 

The A and B options are faster versions of the F657 and contain eight non
inverting buffers with 3-state outputs and an 8-bit parity generator/checker. 
These devices are intended for bus-oriented applications. The buffers have 
a guaranteed current sinking capability of 24 mA at the A ports and 64 mA at 
the B ports. The TransmiVReceiver (TiR) input determines the direction of the 
data flow through the bidirectional transceivers. Transmit (active HIGH) en
ables data from A ports to B ports; Receive (active LOW) enables data from 
B ports to A ports. 
• High-Impedance NPN Base Input for Reduced Loading (20 jIA in 

HIGH and LOW States) 
• Ideal in Applications Where High Output Drive and Light Bus Loading 

are Required (IlL is 20 jIA versus Fast std of 600 jIA) 
• Combines F245 and F280A Functions in One Package 

• 3-State Outputs 
• B Outputs, PARITY, ERROR, Sink 64 mA and Source 15 mA 

• 15 mA Source Current 
• Input Diodes for Termination Effects 
• Glitchless Outputs During Power Up and Power Down 
• High Impedance Outputs During Power Off 
• ESD Protection> 4000 Volts 

PIN ASSIGNMENT 

OE 80 81 82 83 GND GND 84 85 86 87 PARITY 

24 
11 

Al 

LOGIC SYMBOL 

2 3 4 5 6 8 9 10 

T/R 
PARITY 13 OE 

EVENIODD ERROR 12 

23 22 21 20 17 16 15 14 
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MC74F657 A,B 

OCTAL BIDIRECTIONAL 
TRANSCEIVER WITH 8-BIT PARITY 

GENERATOR CHECKER 
(3-STATE OUTPUTS) 

FAST'M SCHOTTKY TTL 

M_J~~m 
1 CERAMIC 

CASE 758-01 

~"-NSU"" rrrrrrn l T ~ I ~ I PLASTIC 

1 CASE 724-03 

OW SUFFIX 
SOIC 

CASE 751 E-03 

ORDERING INFORMATION 

MC74FXXXAJ/BJ 
MC74FXXXAN/BN 
MC74FXXXADWIBDW 

Ceramic 
Plastic 
SOIC 



MC74F657A, B 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min 

VCC Supply Voltage 74 4.5 

TA 
Operating Ambient 

74 0 Temperature Range 

IOH Output Current - High 74 

IOL Output Current - Low 74 

FUNCTION TABLE 

Number of 
Inputs Thet are High Inputs Input/Output 

OE TIR Even/Odd Parity 

L H H H 
L H L L 
L L H H 

0,2,4,6,8 L L H L 
L L L H 
L L L L 

Number of 
Inputs That are High Inputs Input/Output 

OE TIR Even/Odd Parity 

L H H L 
L H L H 
L L H H 

1,3,5,7 L L H L 
L L L H 
L L L L 

Don't Care H X X Z 

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don'l Care; Z = HIGH impedance stale. 

FAST AND LS TTL DATA 

4-255 

Typ Max Unit 

5.0 5.5 V 

25 70 °C 

-3.0/-15 mA 

24164 mA 

Outputs 

Error Outputs Mode 

Z Transmit 
Z Transmit 
H Receive 
L Receive 
L Receive 
H Receive 

Outputs 

Error Outputs Mode 

Z Transmit 
Z Transmit 
L Receive 
H Receive 
H Receive 
L Receive 

Z Z 



II 

MC74F657A, B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage -0.73 -1.2 V VCC = MIN, liN =-18 rnA 

All Outputs 74 2.4 VCC=4.5V 
V 10H =-3.0 rnA 

VOH 2.7 3.4 VCC = 4.75 V 
Output HIGH Voltage 

BO-B7 
PARITY, 74 2.0 V IOH=-15mA VCC=4.5V 
ERROR 

A(}-A7 74 0.35 0.5 V 10L= 24 rnA 

VOL Output LOW Voltage B(}-B7 VCC=MIN 
PARITY, 74 0.4 0.55 V 10L=64 rnA 
ERROR 

T/R, OE, EVEN/ODD 100 IJ.A VCC=OV, VIN = 7.0V 

A(}-A7 2.0 VCC = 5.5 V, VIN = 5.5 V 
rnA 

IIH Input HIGH Current B(}-B7, PARITY 1.0 VCC = 5.5 V, VIN = 5.5 V 

EVEN/ODD 20 

T/R,OE 40 
IlA VCC = MAX, VIN = 2.7 V 

EVEN/ODD -20 
IlL Input LOW Current 

T/R,OE -40 
IlA VCC = MAX, VIN = 0.5 V 

IIH Off-State Current HIGH 
70 VCC = MAX, VOUT = 2.7 V 

+IOZH Level Voltage Applied A(}-A7 
B(}-B7 IJ.A 

IlL Off-State Current LOW PARITY -70 VCC = MAX, VOUT = 0.5 V 
+IOZL Level Voltage Applied 

10ZH 
Off-State Output Current, 

50 VCC = MAX, VOUT = 2.7 V High-Level Voltage Applied 

Off-State Output Current, ERROR IJ.A 
10ZL Low-Level Voltage Applied 

-50 VCC = MAX, VOUT = 0.5 V 

An Outputs -60 -150 

lOS 
Output Short Circuit 

PARITY, Bn Outputs, rnA VCC = MAX, VOUT = 0 V Current (Note 2) 
ERROR 

-100 -225 

ICCH 90 135 

ICC Total Supply Current ICCL 106 150 rnA VCC=MAX 

ICCZ 98 145 

NOTES: 
1. For conditions shown as MIN or MAX, use appropriate value speCified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at one time, nor for more than 1 second. 
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F657A 
AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tpHL An to Bn or Bn to An 

tpLH Propagation Delay 

tpHL An to PARITY 

tpLH Propagation Delay 

tpHL EVEN/ODD to PARITY, ERROR 

tpLH Propagation Delay 

tpHL Bnto ERROR 

tpLH Propagation Delay 

tpHL PARITY to ERROR 

tpZH Output Enable Time 

tpZL to HIGH or LOW Level 

tPHZ Output Disable Time 
tpLZ from HIGH or LOW Level 

F657B 
AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 

tpHL An to Bn or Bn to An 

tpLH Propagation Delay 

tpHL An to PARITY 

tpLH Propagation Delay 

tpHL EVEN/ODD to PARITY, ERROR 

tpLH Propagation Delay 

tpHL Bnto ERROR 

tpLH Propagation Delay 

tpHL PARITY to ERROR 

tpZH Output Enable Time 

tpZL to HIGH or LOW Level 

tpHZ Output Disable Time 
tpLZ from HIGH or LOW Level 

MC74F657 A, B 

74F 

TA = +25°C 
V8,C = +5.0 V 

L=50pF 

Min l"yp 

2.0 
2.0 

6.0 
6.5 

4.5 
4.5 

7.0 
7.0 

8.0 
7.0 

3.0 
4.0 

2.0 
2.0 

74F 

TA=+25°C 
V8,C = +5.0 V 

L=50pF 

Min l"yp 

2.0 
2.0 

4.5 
4.5 

2.0 
2.0 

4.0 
4.0 

5.0 
5.0 

2.0 
2.0 

2.0 
2.0 
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74F 

TA = O°C to +70°C 
VCC = +5.0 V ± 10% 

CL=50pF 

Max Min Max Unit 

7.0 2.0 7.5 
7.0 2.0 7.5 

ns 

13 5.5 14 
13 6.5 14 

ns 

10.5 4.5 11 
10.5 4.5 11.5 

ns 

18 6.5 19 
18 6.5 19 

ns 

14 7.0 15 
14 7.0 15 

ns 

8.0 3.0 9.0 
9.0 4.0 10 

ns 

7.5 2.0 8.0 
6.0 2.0 6.5 

ns 

74F 

TA = O°C to +70°C 
VCC = +5.0 V ± 10% 

CL=50pF 

Max Min Max Unit 

6.0 2.0 6.5 
6.0 2.0 6.5 

ns 

11.5 4.5 13 
11.5 4.5 13 

ns 

7.5 2.0 8.5 
7.5 2.0 8.5 

ns 

15 3.5 16 
15 3.5 16 

ns 

11 4.0 12 
11 4.0 12 

ns 

7.0 2.0 8.0 
7.0 2.0 8.0 

ns 

6.0 2.0 6.5 
6.0 2.0 6.5 

ns 
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® MOTOROLA 

8-BIT BIDIRECTIONAL 
BINARY COUNTER (3-STATE) 

The MC74F779 is a fully synchronous a-stage up/down counter with multi
plexed 3-state I/O ports for bus-oriented applications. All control functions 
(hold. count uP. count down. synchronous load) are controlled by two mode 
pins (SO. S1). The device also features carry look-ahead for easy cascading. 
All state changes are initiated by the rising edge of the clock. 

When CET is I:!!gh the data outputs are held in their current state and TC 
is held high. The TC output is not recommended for use as a clock or asynch
ronous reset due to the possibility of decoding spikes. 
• Multiplexed 3-State I/O Ports For Bus-oriented Applications 
• Built-In Look-Ahead Carry Capability 
• Count Frequency 145 MHz Typ 
• Supply Current 90 rnA Typ 
• Fully Synchronous Operation 
• Separate Pins for Master Reset and Synchronous Reset 
• Center Power Pins to Reduce Effects of Package Inductance 
• See F269 for 24-Pin Separate I/O Port Version 
• See F579 for 20-Pin Version 
• ESO Protection> 4000 Volts 

PIN ASSIGNMENT 

1/00 CP CET VCC TC So SI DE 

LOGIC SYMBOL 
11 10 

14 CET 
15 CP TC 12 
9 OE 

2 3 4 5 6 9 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

1/00-1/0 7 
10H Output Current - High 

TC 

1/00-1/0 7 
10L Output Current - Low 

TC 
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74 

74 

74 

74 

MC74F779 

8-BIT BIDIRECTIONAL 
BINARY COUNTER (3-STATE) 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

o SUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

MC74FXXXJ 
MC74FXXXN 
MC74FXXXD 

Min Typ 

4.5 5.0 

0 25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

70 

-3.0 

-1.0 

24 

20 

Unit 

V 

°c 

mA 

mA 



FUNCTION TABLE 

S1 

X 

X 

L 

(not LL) 

H 

L 

H • High vollag8leve1 

L s Low voIIage level 

X = Don' care 

SO 

X 

X 

L 

L 

H 

t • Low·to-High clock bansilion 

CET 

X 

X 

X 

H 

L 

L 

MC74F779 

OE CP Operating Mode 

H X 1I0a to 1I0h in Hi-Z 

L X Flip-flop outputs appear on 1/0 lines 

H l' Parallel load all flip-flops 

X l' Hold (TC held High) 

X l' Count up 

X l' CountDown 

(not LL) = 51 and 82 should never be Low voltage level at the same time in the hold mode only. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

74F 

Typ Test Conditions 
Symbol Parameter Min (Note 2) Max Unit (Note 1) 

2.5 IOH=-1.0 mA VCC=4.5V 
TC V VIL=MAX 

2.7 3.4 VIH = MIN VCC=4.75V 
VOH Output HIGH Voltage 

2.4 3.3 10H =-3.0 mA VCC=4.5V 
liOn V VIL=MAX 

2.7 3.3 VIH=MIN VCC =4.75 V 

TC IOL=20mA VCC=4.5V 
VOL Output LOW Voltage 0.35 0.5 V VIL= MAX 

liOn IOL=24mA VIH=MIN 

VIK Input Clamp Diode Voltage -0.73 -1.2 V VCC =4.5 V, liN =-18mA 

liOn 1.0 mA VIN=5.5V 

others 100 JJ.A 
VCC=5.5V 

VIN=7.0V 
IIH Input HIGH Current 

liOn 70 

others 20 
JJ.A VCC = 5.5 V, VIN = 2.7 V 

IlL Input LOW Current 
Except 

-0.6 mA VCC = 5.5 V, VIN = 0.5 V 
liOn 

10ZH 
OFF-State Current 

70 VOUT=2.7V High-Level Voltage Applied 

OFF-State Current 
liOn JJ.A VCC=5.5V 

10ZL Low-Level Voltage Applied -600 VOUT=0.5V 

lOS Output Short Circuit Current (Note 3) -eo -80 -150 mA VCC = MAX, VOUT = 0 V 

ICCH 82 116 

ICC Total Supply Current (total) ICCL 91 128 mA VCC = MAX 

ICCZ 97 136 

NOTES: 
1. For conditions shown as MIN or MAX, use \he appropriate valua specified under guaranteed operating conditions for the applicable device type. 
2. All typical values are at VCC = 5.0 V, TA = 25'C. 
3. Not more than one ou1put should be shorted at a time. 
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AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay 
tpHL CPto lIOn 

tpLH Propa~ion Delay 
tpHL CPtoTC 

tpLH Propagation Delay 

tPHL CETtoTC 

tpZH Enable Time from 
tpZL High or Low Level 

tpHZ Disable Time from 
tpLZ High or Low Level 

AC SETUP REQUIREMENTS 

Symbol Parameter 

Is(H) Set-up time, HIGH or LOW 
ts(L) lIOn to CP 

th(H) Hold time, HiGH or LOW 
th(L) liOn to CP 

ts(H) Set-up time, HIGH or LOW 
ts(L) CETtoCP 

th(H) Hold time, HIGH or LOW 

th(L) CETtoCP 

ts(H) Set-up time, HIGH or LOW 

ts(L) Sn toCP 

th(H) Hold time, HIGH or LOW 

th(L) Sn toCP 

tw(H) Clock Pulse Width 
tw(L) 

MC74F779 

74F 74F 

TA=+25°C TA = O°C to +70°C 
VCC=+5.0V VCC = +5.0 V ±10% 
CL=5OpF 

Min Typ 

125 

4.5 
5.5 

4.5 
4.5 

3.0 
3.0 

2.5 
4.5 

1.0 
1.0 

74F 

TA=+25°C 
VCC = +5.0 V 
CL=50pF 

Min Typ Max 

5.0 
5.0 

1.0 
1.0 

5.0 
5.5 

0 
0 

8.0 
8.0 

a 
a 

4.0 
4.0 
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CL = 50 pF 

Max Min Max 

80 

10.5 4.5 11 
10.5 5.5 11 

9.0 4.5 10 
9.0 4.5 10 

6.5 2.5 7.5 
7.5 2.5 8.0 

7.0 2.5 8.0 
9.0 4.5 9.5 

6.5 1.0 8.0 
7.0 1.0 8.0 

74F 

TA = O°C to +70°C 
VCC=+5.0V±10% 

CL=50pF 

Min Typ Max 

5.0 
5.0 

2.0 
2.0 

5.0 
6.0 

0 
0 

8.5 
8.5 

0 
a 

4.0 
4.0 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 
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MC74F779 

LOGIC DIAGRAM 
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® MOTOROI.A 

CLOCK DRIVER 
QUAD D-TYPE FLIP-FLOP 
WITH MATCHED PROPAGATION 
DELAYS 

The MC74F803 is a high-speed, low-power, quad D-type flip-flop featuring 
separate D-type inputs, and inverting outputs with closely matched propaga
tion delays. With a buffered clock (CP) input that is common to all flip-flops, 
the F803 is useful in high-frequency systems as a clock driver, providing multi
ple outputs that are synchronous. Because of the matched propagation de
lays, the duty cycles of the output waveforms in a clock driver application are 
symmetrical within 1.0 to 1.5 nanoseconds. 
• Edge-Triggered 0-Type Inputs 
• Buffered Positive Edge-Triggered Clock 
• Matched Outputs for Synchronous Clock Driver Applications 
• Outputs Guaranteed for Simultaneous Switching 

CONNECTION DIAGRAM 

Vee NC 03 02 CP 

3 
GND NC 00 DO 01 

GUARANTEED OPERATION RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

CP 

Parameter Min 

Supply Voltage 4.5 

Operating Ambient 
0 

Temperatura Range 

Output Currant - High -
Output Currant - Low -

DO 

LOGIC DIAGRAM 

01 

Typ 

5.0 

25 

-
-

D2 

Max 

5.5 

70 

-20 

24 

Unit 

V 

·C 

mA 

mA 

D3 

NOTE: Please note that this diagram is provided only for the understanding of logic operations 
and should not be used to estimate propagation delays. 
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MC74F803 

CLOCK DRIVER 
QUAD D-TYPE FLIP-FLOP 

WITH MATCHED PROPAGATION 
DELAYS 

FAST'" SCHOTTKY TTL 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-D2 

ORDERING INFORMATION 

MC74FXXJ 
MC74FXXN 
MC74FXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

4 5 10 11 

8 CP 

3 6 9 12 

Vee = PIN 14 
GND = PINS 1 AND 7 
NC = PINS 2 AND 13 



II 

MC74F803 

FUNCTIONAL DESCRIPTION 

The F803 consists of four positive edge-triggered flip-flops 
with individual D-type inputs and inverting outputs. The buff
ered clock is common to all flip-flops and the following specifi
cations allow for outputs switching simultaneously. The four 
flip-flops store the state of their individual D inputs that meet 
the setup and hold time requirements on the LOW-to-HIGH 
Clock (CP) transition. The maximum frequency of the clock 
input is 70 megahertz. and the LOW-to-HIGH and HIGH-to
LOW propagation delays of the 01 output vary by. at most. 1 
nanosecond. Therefore. the device is ideal for use as a divide-

by-two driver for high-frequency clock signals that require 
symmetrical duty cycles. The difference between the LOW-to
HIGH and HIGH-to-LOW propagatiori delays for the 00. 02. 
and 03 outputs vary by at most 1.5 nanoseconds. These out
puts are very useful as clock drivers for circuits with less strin
gent requirements. In addition. the output-to-output skew is a 
maximum of 1.5 nanoseconds. Finally. the IOH specification at 
2.5 volts is guaranteed to be at least - 20 milliamps. If their in
puts are identical. multiple outputs can be tied together and 
the IOH is commensurately increased. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

. Limits 

Symbol Parameter Min Typ Max Unit Test Conditions· 

VIH Input HIGH Voltage 2.0 - - V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage - - O.B V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage - - -1.2 V liN =-1BmA VCC=MIN 

VOH Output HIGH Voltage 2.5 - - V 10H =-20 mA VCC=4.5V 

- 0.35 0.5 V IOL=24mA VCC=MIN 
VOL Output LOW Voltage 

20 VIN=2.7V VCC = MAX - -

IIH Input HIGH Current 
!LA - - 100 VIN = 7.0 V VCC=MAX 

IlL Input LOW Current - - --{).B mA VIN=0.5V VCC = MAX 

lOS 
Output Short Circuit Current 

-60 - -150 mA VOUT=OV VCC = MAX 
(Note 2) 

ICC Power Supply Current - - 70 mA VCC=MAX 

"Normal test conditions for this device are all four outputs switching simultaneously. Two outputs of the 74F803 can be tied together and the IOH doubles. 

NOTES: 
1. For conditions such as MIN or MAX. use the appropriate value speCified under guaranteed operating ranges. 
2. Not more than one output should be shorted at a time. nor for more than 1 second. 

AC CHARACTERISTICS (TA = 0 to 70°C. VCC = 5.0 V ± 10%. see Note 1) 

CL=50pF CL=100pF 

Symbol Parameter Min Max Min Max Unit 

fmax Maximum Clock Frequency 70 - 50 - MHz 

tPLH Propagation Delay CP to On 3.0 7.5 3.0 10 ns 
tPHL 

tpv Propagation Delay CP to On Variation (see Note 3) - 3.0 - 4.0 ns 

- Pro~agation Delay Skew ItPLH Actual - tPHL Actuall 
tps 01 for 01 Only - 1.0 - 2.0 ns 

~sQo. Pro£.agl!!ionjlelay Skew ItPLH Actual- tPHL Actuall - 1.5 - 2.0 ns 
2. 0 3 for 00. 02. 03 

los Output to Output Skew (see Note 2) Itp On - tp Oml - 1.5 - 2.5 ns 

!rise. tfall Rise/Fall Time for 01 (O.B to 2.0 V) - 3.0 - 4.0 ns 
01 

!rise,..!faIL Rise/Fall TIme for 00. 02. 03 (O.B to 2.0 V) - 3.5 - 4.5 ns 
00. 0 2. 0 3 

NOTES: 
1. The test conditions used are all four outputs switching simultaneously. The AC characteristics described above (except for (1) are also guarenteed when two 

outputs are tied together. 
2. Where tp On and tp Om are the actual propagation delays (any combination of high or low) for two separate outputs from a given high transition of CPo 
3. For a given set of conditions (i.e .• capacitive load. temperature. VCC. and number of outputs switching simultaneously) the variation from device to device is 

guaranteed to be less than or equal to the maximum. 

FAST AND LS TTL DATA 

4-264 



MC74F803 

AC OPERATING REQUIREMENTS (TA = 0 to 70°C, VCC = 5.0 V ± 10%) 

Cl=50pF Cl=100pF 

Symbol Parameter Min Max Min Max Unit 

ts(H) Setup Time, HIGH or lOW 3.0 - 4.0 - ns 
ts(l) Dn toCP 3.0 - 4.0 -
tf tp + Is (see Note) - 9.0 - 12 ns 

th(H) Hold Time, HIGH or lOW 2.0 - 2.0 - ns 
th(l) Dn toCP 2.0 - 2.0 -
tw(H) CP Pulse Width 7.0 - 8.0 - ns 
tw(l) HIGH or lOW 6.0 - 8.0 -

NOTE: 
The combination of the setup time (ts) requirement and maximum propagation delay (tp) are guaranteed to be within this limit for all conditions. 

APPLICATION NOTE 
The closely matched outputs of the MC74F803 provide an ideal interface for the clock input of Motorola's high-frequency 

microprocessors. 

;---

CLK 

'----0---

74F803 INTERFACE AS CLOCK TO MC68020 SYSTEM 

4 DO 

5 01 

10 
02 

Lr{) 1 2 11 
03 

1 

r 
66 MHz 

MC68020/MC68030 

~ CLK 

Vee 
I 33CLK1 MC68881/MC68882 

14 I 
~ 

MC74F803 CLK 

00 3 

01 ...L-

02 9 " 33CLK2 (40 rnA OUTPUT DRIVE) 
.-

CP 

"" 
J 8 

03 12 

7 

~ 
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® MOTOROI.A 

10-BIT BUFFERS/LINE DRIVERS 
(WITH 3-STATE OUTPUTS) 

The MC54n 4F827 and MC54n 4F828 10-bit bus buffers provide high per
formance bus interface buffering for wide data/address paths or buses carry
ing parity. The 10-bit buffers have NOR output enables for maximum control 
flexibility. 

The F827 and F828 are functionally and pin compatible to AM D's 29827 
and 29828. The F828 is an inverting.version of the F827. 
• 3-State Outputs Drive Memory Address, Bus and Clock Lines 
• Outputs Sink 64 mA 
• 15 mA Source Current 
• Flow Through Pinout Architecture for Microprocessor Oriented 

Applications 

CONNECTION DIAGRAMS (TOP VIEW) 

LOGIC DIAGRAM 

Please note that this diagram is provided only for the understanding of logic operations and should 
not be used to estimate propagation delays. 
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MC54/74F827 
MC54n4F828 

10-BIT BUFFERS/LINE DRIVERS 
(WITH 3-STATE OUTPUTS) 

FAS'fT" SCHOTTKY TTL 

~_,su~ 
1 CERAMIC 

CASE 758-01 

'~NW~ ~n III1 PLASTIC 

13 

13 

1 CASE 724-03 

OW SUFFIX 
SOIC 

CASE 751E-03 

ORDERING INFORMATION 

MC54FXXXJ Ceramic 
MC74FXXXN Plastic 
MC74FXXXDW SOIC 

LOGIC SYMBOL 

F827 
2 3 4 5 6 7 8 9 10 11 

23 22 21 20 19 18 17 16 15 14 

F828 
2 3 4 5 6 7 8 9 10 11 

23 22 21 20 19 18 17 16 15 14 



MC54174F827. MC54n4F828 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage· 

Operating Ambient 
TA Temperatura Range 

IOH Output Current- High 

10L Output Current - Low 

FUNCTION TABLE 

Inputs 

OE Dn 

L H 
L L 
H X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
Z = High Impedance 

54,74 

54 

74 

54 

74 

54 

74 

Outputs 

On 

F827 F828 

H L 
L H 
Z Z 
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Min 

4.5 

-55 

0 

-

-
-

-

Function 

Transparent 
Transparent 
HighZ 

Typ Max Unit 

5.0 5.5 V 

25 125 
°C 

25 70 

- -12 
rnA 

- -15 

- 48 
rnA 

- 64 



• 

MC54n4F827. MC54n4F828 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 - - V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage - - 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage - - -1.2 V IIN=-18 mA VCC=MIN 

54 2.0 - - V IOH=-12mA 

74 2.0 - - V IOH=-15 mA VCC=MIN 
VOH Output HIGH Voltage 

10H =-3.0mA 54, 74 2.4 - - V 

74 2.7 - - V 10H =-3.0mA VCC =4.75 V 

54 - - 0.55 V 10L=4BmA 
VOL Output LOW Voltage 

V 10L=64mA 
VCC=MIN 

74 - - 0.55 

10ZH Output Off Current HIGH - - 50 !1A VOUT=2.7V VCC=MAX 

10ZL Output Off Current LOW - - -50 I!A VOUT=0.5V VCC=MAX 

- - 20 I!A VIN =2.7V 
IIH Input HIGH Current VCC=OV 

- - 100 !1A VIN =7.0V 

IlL Input LOW Current - - -20 !1A VIN =0.5V VCC=MAX 

lOS Output Short Circuit Current (Note 2) -100 - -225 mA VOUT=OV VCC=MAX 

Power Supply Current F827 - - 70 mA 
ICCH Outputs HIGH VCC=MAX HIGH F828 - - 45 mA 

Power Supply Current F827 - - 100 mA 
ICCL LOW F828 mA 

OutpulsLOW VCC=MAX 
- - 85 

F827 - - 90 rnA 
ICCZ Power Supply Current OFF OutpulsOFF VCC=MAX 

F828 - - 70 mA 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time. nor for more than 1 second. 

AC CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay, 
tPHL Data to Output 

tpZH 
tpZL 

Output Enable Time F827 

tpHZ 
tpLZ 

Output Disable Time 

tPLH Propagation Delay, 
tpHL Data to Output 

tpZH Output Enable Time F828 
tpZL 

tpHZ Output Disable Time 
tPLZ 

54/74F 54F 

TA=+25°C TA = - 55°C to +125°C 
V8c = +5.0 V VCC=5.0V±10% 

L=50pF CL=50pF 

Min Max Min Max 

2.0 8.5 2.0 10 

2.0 8.5 2.0 10 

3.5 9.5 3.5 11 

4.0 9.0 4.0 10.5 

2.0 8.0 2.0 9.5 

1.5 8.0 1.5 9.5 

2.0 9.0 2.0 11 

1.0 8.0 1.0 10 

3.5 9.5 3.5 11 

4.0 9.0 4.0 10.5 

2.0 8.5 2.0 10 

1.5 7.0 1.5 9.0 
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74F 

TA = O°C to 70°C 
VCC = 5.0 V ± 10% 

CL=50pF 

Min Max 

2.0 9.0 

2.0 9.0 

3.5 10 

4.0 9.5 

2.0 8.5 

1.5 8.5 

2.0 10 

1.0 9.0 

3.5 10 

4.0 9.5 

2.0 9.0 

1.5 8.0 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 



® MOTOROLA 

OCTAL BIDIRECTIONAL 
TRANSCEIVER WITH 3-STATE 
INPUTS/OUTPUTS 

The MC74F1245 contains eight noninverting bidirectional buffers with 
3-state outputs and is intended for bus-oriented applications. Current sinking 
capability is~4 mA at the A ports and 64 mA at the B ports. The Transmit! 
Receive (T/R) input determines the direction of data flow through the bidirec
tional transceiver. Transmit (active HIGH) enables data from A ports to B 
ports; Receive (active LOW) enables data from B ports to A ports. The Output 
Enable input, when HIGH, disables both A and B ports by placing them in a 
high-Z condition. 
• Noninverting Buffers 
• Bidirectional Data Path 
• B Outputs Sink 64 mA 
• High Impedance Inputs for Reduced Loading 
• Same Function and Pinout as the F245 
• ESD Protection> 4000 Volts 

PIN ASSIGNMENT 
Vee OE Bo Bl B2 B7 

AI A2 A5 A7 GNO 

LOGIC SYMBOL 
2 3 4 5 6 7 8 9 

19 OE 

18 17 16 15 14 13 12 11 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC DC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

IOH Output Current - High 

IOL Output Current - Low 

An Outputs 

An Outputs 

Bn Outputs 

Bn Outputs 
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74 

74 

74 

74 

74 

74 

MC74F1245 

OCTAL BIDIRECTIONAL 
TRANSCEIVER WITH 3-STATE 

INPUTS/OUTPUTS 

FAST"M SCHOTTKY TTL 

00_ JSUFFIX 
CERAMIC 

CASE 732-03 

1 00_ NSUFFIX 
PLASTIC 

CASE 738-03 

20. DWSUFFIX 
SOIC 

CASE 7510-03 
1 

ORDERING INFORMATION 

MC74FXXXXJ Ceramic 
MC74FXXXXN Plastic 
MC74FXXXXOW SOIC 

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 25 70 °C 

- - -3.0 mA 

- - 24 mA 

- - -15 mA 

- - 64 mA 

• 



II 

MC74F1245 

FUNCTION TABLE 

Inputs InputslOutputs 

OE TIR An Bn 

L L A=B Inputs 

L H Inputs B=A 

H X Z Z 
H = HIGH voltage level: L = LOW voltage level: X = Don1 care: Z = HIGH Impedance "011" stale. 

riR 1 

Vee = PIN 20 
GND= PIN 10 

LOGIC DIAGRAM 
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4-270 



MC74F1245 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits Test Conditions 
Symbol Parameter Min Typ Max Unit (Note 1) 

VIH Input HIGH Voltage 2.0 - - V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage - - 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage - -0.73 -1.2 V VCC = MIN, liN = -18 rnA 

74 2.4 3.3 - V VCC=4.5V 
VOH Output HIGH Voltage An Outputs 

V 
10H =-3.0 rnA 

VCC = 4.75 V 74 2.7 3.3 -

74 2.4 3.4 - V VCC=4.5V 

VOH Output HIGH Voltage Bn Outputs 74 2.7 3.4 V 
10H =-3.0 rnA 

VCC=4.75V -

74 2.0 - - V IOH=-15mA VCC = 4.5 V 

VOL Output LOW Voltage An Outputs 74 - 0.35 0.5 V IOL=24mA 

VOL Output LOW Voltage Bn Outputs 74 0.55 V IOL=64mA 
VCC=MIN - -

10ZH Output Off Current HIGH - - 70 IJ.A VCC = MAX VOUT=2.7V 

10ZL Output Off Current LOW - - -70 IJ.A VCC = MAX, VOUT = 0.5 V 

OE, T/R Inputs - - 40 ~A VCC = MAX, VIN = 2.7 V 

An, Bn Inputs - - 70 IJ.A VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

OE, T/R Inputs - - 100 IJ.A VCC = 0 V, VIN = 7.0 V 

Bn Inputs - - 1.0 rnA VCC =OV, VIN = 5.5 V 

IIHH Input HIGH Current An Inputs - - 2.0 rnA VCC =OV, VIN =5.5 V 

OE, T/R Inputs - - -40 IJ.A 
IlL Input LOW Current VCC = MAX, VIN = 0.5 V 

An, Bn Inputs - - -70 IJ.A 

Output Short Circuit Current An Outputs -60 - -150 rnA 
lOS (Note 2) Bn Outputs -100 -225 rnA 

VCC = MAX, VOUT = GND 
-

ICCH - - 120 

ICC Power Supply Current ICCL - - 120 rnA VCC = MAX 

ICCZ - - 130 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specnied under recommended operating conditions for the applicable device type. 
2. Not more than one output should be shorted at a time, nor for more than 1 second. 

AC ELECTRICAL CHARACTERISTICS 

Symbol Parameter 

tpLH Propagation Delay 
tPHL Transparent Mode An to Bn or Bn to An 

tpZH Output Enable Time 
tpZL 

tpHZ Output Disable Time 
tpLZ 

74F 

TA = +25°C 
VCC=+5.0V 
CL=50pF 

Min 

2.0 
2.5 

3.0 
4.0 

2.0 
1.0 
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Max 

6.5 
7.5 

8.0 
10.0 

8.0 
10.0 

74F 

TA = DOC to +70°C 
VCC = +5.0 V ±10% 

CL=50pF 

Min Max Unit 

1.5 7.0 ns 
2.0 8.0 

2.5 9.0 ns 
3.5 11.0 

1.5 9.0 ns 
1.0 11.0 
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® MOTOROLA 

CLOCK DRIVER 
(QUAD D-TYPE FLIP-FLOP) 
With Matched Propagation Delays 

The MC? 4F1803 is a high-sped, low-power, quad Ootype flip-flop featuring 
separate Ootype inputs and inverting outputs with closely matched propaga
tion delays. Wit a buffered clock (CP) input that is common to all flip-flops, the 
MC?4F1803 is useful in high-frequency systems as a clock driver, providing 
multiple outputs that are synchronous. Because of the matched propagation 
delays, the duty cycles of the output waveforms in a clock driver application 
are symmetrical within 2.0 nanoseconds. 

• Edge-Triggered OoType Inputs 
• Buffered Positive Edge-Triggered Clock 
• Matched Outputs for Synchronous Clock Oriver Applications 
• Outputs Guaranteed for Simultaneous Switching 

PIN ASSIGNMENT 

Vee NC 53 03 02 02 CP 

LOGIC DIAGRAM 

VCC= PIN 14 
GND = PINS 1 AND 7 
NC=PINS2AND13 

DO 

00 

NOTE:This diagram is provided only for the understanding of logic operations and should not be 
used to estimate propagation delays. 
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MC74F1803 

CLOCK DRIVER 
(QUAD D·TYPE FLlP·FLOP) 

FAST'M SCHOTTKY TTL 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

MC74FXXXXN Plastic 
MC74FXXXXD SOIC 

LOGIC SYMBOL 

4 10 11 

8 CP 

3 6 9 12 



MC74F1803 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC DC Supply Voltage 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10L Output Current - Low 

FUNCTIONAL DESCRIPTION 

The MC74F1803 consists of four positive edge-triggered 
flip-flops with individual D-type inputs and inverting outputs. 
The buffered clock is common to all flip-flops and the following 
specifications allow for outputs switching simultaneously. The 
four flip-flops store the state of their individual D inputs that 
meet the setup and hold time requirements on the LOW-to
HIGH Clock (CP) transition. The maximum frequency of the 
clock input is 70 megahertz and the LOW-to-HIGH and HIGH-

Min Typ Max Unit 

4.5 5.0 5.5 V 

0 25 70 °c 
- - -20 mA 

- - 24 mA 

to-LOW propagation delays of the On output vary by at most, 
2.0 nanoseconds. Therefore, the device is ideal for use as a 
divide-by-two driver for high-frequency clock signals that re
quire symmetrical duty cycles. In addition, the output-to-output 
skew is a maximum of2.0 nanoseconds. Finally, the 10H speci
fication at 2.5 volts is guaranteed to be at least -20 milli-amps. 
If their inputs are identical, multiple outputs can be tied togeth
er and the 10H is commesurately increased. 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified) 

Limits Test Conditions 
Symbol Parameter Min Typ Max Unit (Notes 1 and 2) 

VIH Input HIGH Voltage 2.0 - - V Guaranteed Input HIGH Voltage 

VIL Input LOW Voltage - - 0.8 V Guaranteed Input LOW Voltage 

VIK Input Clamp Diode Voltage - - -1.2 V liN =-18mA VCC=MIN 

VOH Output HIGH Voltage 74 2.5 - - V 10H =-20mA VCC=4.5V 

VOL 
Output LOW Voltage An 

74 - 0.35 0.5 V IOL=24mA VCC=MIN Outputs 

- - 20 I1A VIN=2.7V 
IIH Input HIGH Current 

I1A VIN=7.0V 
VCC=MAX - - 100 

IlL Input LOW Current - - -0.6 mA VIN = 0.5 V VCC=MAX 

lOS Output Short Circuit Current (Note 3) -60 - -150 mA VOUT=OV VCC=MAX 

ICC Power Supply Current - - 70 mA VCC = MAX 

NOTES: 
1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating condijions for the applicable device type. 
2. Normal test conditions for this device are all four outputs switching simultaneously. Two outputs of the MC74F1803 can be tied together and the IOH doubles. 
3. Not more than one output should be shorter at a time. nor for more than 1 second. 
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MC74F1803 

AC ELECTRICAL CHARACTERISTICS (TA = O°C to +70°C: VCC = +5.0 V ±10%; RL = 500 el) (Note 1) 

CL=50pF 

Symbol Parameter Min Max Unit 

Imax Maximum Clock Frequency 70 - MHz 

tPLH Propagation Delay CP to On 3.0 7.5 ns 
tpHL 

tPv Propagation Delay CP to On Variation - 3.0 ns 

tps 00. 01. 02. 03 Propagation Delay Skew itPLH Actual - tpHL Actuall for 00. 01. 02. 03 - 2.0 ns 

los Output to Output Skew (Note 2) Itp On - tp Oml - 2.0 ns 

trise. tlall 01 Rise/Fall Time for 01 (O.B to 2.0 V) - 3.0 ns 

trise. tfall 00. 02. 03 Rise/Fall Time for 00. 02. 03 (O.B to 2.0 V) - 3.5 ns 

NOTES: 
1. The test conditions used are all lour outputs switching simultaneously. The AC characteristics described above are also guaranteed when two outputs are tied 

together. 
2. Where tpOn and tpOm are the actual propagation delays (any combination of high or low) for two separate outputs from a given high transition of CPo 
3. For a given set of conditions (i.e .• capacitive load. temperature. V CC • and number of outputs switching simultaneously) the variation from device to device is 

guaranteed to be less than or equal to the maximum. 

AC OPERATING REQUIREMENTS (TA = DOC to +70°C: VCC = +5.0 V ±10%; RL = 500 el) 

CL=50pF 

Symbol Parameter Min Max 

ts(H) 
Setup Time. HIGH or LOW: On to CP 

3.0 -
ts(L) 3.0 -

tf tp + ts (Note 1) - 9.0 

th(H) 
Hold Time. HIGH or LOW: On to CP 

2.0 -
th(L) 2.0 -

tw(H) 
Cp Pulse Width HIGH or LOW 

7.0 -
tw(L) 6.0 -

NOTES: 
1. The combination of the setup time (ts) requirement and maximum propagation delay (tp) are guaranteed to be within this limit for all condijions. 
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ns 

ns 

ns 

ns 



~ Do 

5 01 

--12. 02 
74F04 

~ 1 2 03 

1 

- -= 

CLK 66 MHz 

-

MC74F1803 

TYPICAL MC74F1803 APPLICATION 

Vee 

14 

00 3 

01 6 

02 9 

03 12 

7 

CP 
8 

-= 
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33 MHz CLOCK 

33MHzCLDCK 

(40 rnA OUTPUT DRIVE) 

33 MHz CLDCK 



a 

® MOTOROLA 

QUAD FUTUREBUS 
BACKPLANE TRANSCEIVER 
(3 STATE + OPEN COLLECTOR) 

The MC74F3893A is a quad backplane transceiver and is intended to be 
used in very high speed bus systems. 

The MC74F3893A interfaces to "Backplane Transceiver Logic" (BTL). BTL 
features a reduced (1 V) voltage swing for lower power consumption and a se
ries diode on the drivers to reduce capacitive loading « 5 pF). 

Incident wave switching is employed, therefore BTL propagation delays are 
short. Although the voltage swing is much less for BTL, so is its receiver 
threshold region, therefore noise margins are excellent. 

BTL offers low power consumption, low ground bounce, reduced EMI and 
crosstalk, low capacitive loading, superior noise margin and short propaga
tion delays. This results in a high bandwidth, reliable backplane. 

The MC74F3893A has four TTL outputs (Rn) on the receiver side with a 
common Receive Enable input (RE). It has four data inputs (On) which are also 
TTL. These data inputs are NAN Oed with the Data Enable input (DE). The four 
1/0 pins (Bus side) are futurebus compatible, sink a minimum of 100 rnA, and 
are designed to drive heavily loaded backplanes with load impedances as low 
as 10 ohms. All outputs are designed to be glitch-free during power up and 
power down. 
• Quad Backplane Transceiver 
• Drives Heavily Loaded Backplanes with Equivalent Load Impedances 

Down to 10 ohms 
• Futurebus Drivers Sink 100 rnA 
• Reduced Voltage Swing (1 Volt) Produces Less Noise and Reduces 

Power Consumption 
• High Speed Operation Enhances Performance of Backplane Buses 

and Facilitates Incident Wave Switching 
• Compatible with IEEE 896 and IEEE 1194.1 Futurebus Standards 
• Built-In Precision Band-Gap (BG) Reference Provides Accurate Re

ceiver Threshold and Improved Noise Immunity 
• Glitch-Free Power UplPower Down Operation On All Outputs 
• Pin and Function Compatible with NSC DS3893A and Signetics 

74F3893 
.. Separate Bus Ground Returns for Each Driver to Minimize Ground 

Noise 
• MOS and TTL Compatible High Impedance Inputs 

PINOUT: 2D-LEAD PLCC (TOP VIEW) 

BUS 
GND 
BG 
GND 

Vee 

Do 

Flo 

BUS 
1/00 VOl GND 

BUS 
GND 

FiE 

DE 

01 Rl LOGIC D:! R2 
GND 
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11 

12 

MC74F3893A 

QUAD FUTUREBUS 
BACKPLANE TRANSCEIVER 

(3 STATE + OPEN COLLECTOR) 

FAST'M SCHOTTKY TTL 

FNSUFFIX 
PLASTIC 

CASE 775-02 

ORDERING INFORMATION 

MC74FXXXXAFN PlastiC 

LOGIC SYMBOL 

2 4 7 9 

DE 

18 17 15 14 3 5 8 10 



MC74F3893A 

LOGIC DIAGRAM 

DO 
2 

18 1100 

Flo 
3 

01 
4 

5 
Rl 

7 
02 

b---~+-----~-V~ 

R2 
8 

03 
9 

14 1/03 

R3 
10 

DE 
11 

Vee = PIN 1: LOGIC GNO = PIN 6 
BUS GNO= PIN 13,16, 19: BGGNO=PIN20 

FUNCTION TABLE 

Inputs Input/Output Outputs 

DE RE 

H L 
H L 

H H 
L H 

L L 
L L 

H = HIGH voltage level: 
l = lOW voltage level: 
X = Don't care: 

On 

L 
H 

L 
H 

X 
X 

Z = HIGH impedance "Off' state. 

liOn 

H 
L 

On 
H 

H 
L 

RECOMMENDED OPERATING CONDITIONS 

Symbol Parameter 

VCC Supply Voltage 

VIH High-Level Input Voltage 

VIL Low-Level Input Voltage 

11K Input Clamp Current 

VTH Bus Input Threshold 

10H Output Current - High 

10L Output Current - Low 

TA Operating Ambient Temperature Range 

Rn Operating Mode 

L Transmit to Bus 
H 

Z Receiver 3-State, 
Z Transmit to Bus 

L Receive, liOn = Inputs 
H 

Min 

4.5 

I 2.0 
IOn, DE, RE -

-
I liOn Only 1.475 

I RnOnly -
-
0 

FAST AND LS TTL DATA 
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Limits 

Typ Max Unit 

5.0 5.5 V 

- - V 

- 0.8 V 

- -18 mA 

1.550 1.625 V 

- --3.0 mA 

- 100 mA 

- 70 °c 



II 

MC74F3893A 

DC CHARACTERISTICS (Over Recommended Operating Free-Air Temperature Range Unless otherwise specified) 

Limits Test Conditions 
Symbol Parameter Min Typ(2) Max Unit (Note 1) 

VOH High-Level Output Voltage Rn 2.5 - - V 
VCC = MIN: VIL = 1.3 V; RE = O.B V: 
10H=MAX 

VCC = MAX: DN = DE = O.B V: 
VOHB High-Level Output Bus Voltage lIOn 1.9 - - V VT = 2.0 V: RT= 10n: RE = 2.0 V 

10H = MAX 

VOL Output LOW Voltage Rn - 0.35 0.5 V 
VCC = MIN: VIN = 1.B V; RE = O.B V: 10L = 
6.0mA 

0.75 1.0 1.2 Dn = DE = VIH: 10L = 100 mA 
VOLB Low Level Output Bus Voltage lIOn V 

0.75 1.0 1.1 Dn = DE = VIH: 10L = BO mA 

Driver Output Positive - - 2.9 VCC= MAXorOV: DN= lIOn = 1.0 mA 
VOCB Clamp Voltage lIOn V DE=O.BV: 

- - 3.2 RE=2.0V lIOn = 10mA 

VIK Input Clamp Diode Voltage - -0.73 -1.2 V VCC = MIN. II = 11K 

II Input Current at Maximum Input Voltage - - 100 ~ VCC=MAX:VI=7.0V:DE=RE=Dn=VCC 

IIH High Level Input Current Dn. RE. DE - - 20 ~ VCC = MAX: DE = RE = Dn = 2.5 V 

IIHB 
High-Level 1/0 Bus Current 

lIOn - - 100 ~ 
VCC=OV: DN=DE=O.BV: 

(Power Off) lIOn = 1.2V: RE = OV: 

RE - - -100 
VCC=MAX: DE=4.5V 

IlL Low-Level Input Current Dn - - -200 ~ 

DE - - -500 VI = 0.5V: Dn = 4.5 V 

IlLS 
Low-Level 110 Bus Current 

lIOn -250 100 I!A 
VCC = MAX: D~ DE = O.B V: 

(Power On) - lIOn = 0.75 V: RE = 0 V: 

10ZH 
Off-State Output Current. High- - - 20 

'!s:J.=2.5V: 
Level Voltage Applied ~ RE=2.0V 

10ZL 
Off-Stale Output Current. 

Rn - - -20 VCC=MAX:....... 
VCC=MAX: Low-Level Voltage Applied Va = 0.5 V: RE = 2.0 V 

lOS 
Output Short Circuit Current 

--80 - -200 mA 
Dn= 1.2V: VO=OV: RE 

(Note 3) =O.BV 

ICC Supply Current (Total) - 55 80 mA VCC = MAX: (RE = VIH or VIL) 

NOTES: 
1. For conditions shown as MIN or MAX. use the appropriate value specified under recommended operating conditions for the applicable device type. 
2. All typical values are at Vee = 5.0 V. TA = + 25°e. 
3. Not more than one output should be shorted at a time. For testing lOS. the use of high·speed test apparatus andlor sample-and-hold techniques are prefer

able in order to minimize internal heating and more accurately reflect operational values. Otherwise. prolonged shorting of a High output may raise the chip 
temperature well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests. lOS tests should be 
performed last. 
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MC74F3893A 

AC ELECTRICAL CHARACTERISTICS for Receiver and Receiver Enable 

74F 

TA = +25°C 
VCC=+5.0V, VT=+2.0V 

CO=30pF 
RT=10Q 

Symbol Parameter Min Typ Max 

tpLH Propagation Delay - - -
tpHL On to lIOn - - -

tpLH Propagation Delay - - -
tpHL DE to lIOn - - -

ITLH On to lIOn Transition Time - - -
ITHL 10% to 90%, 90% to 10% - - -
tDskew Skew Between Receivers in Same Package - 1.0 -

AC ELECTRICAL CHARACTERISTICS for Receiver 

74F 

TA = +25°C 
VCC=+5.0V 
CL=50pF 
RL=1.0KQ 

Symbol Parameter Min Typ Max 

tpLH Propagation Delay - - -
tpHL lIOn to Rn - - -
tDskew Skew Between Receivers in Same Package - 1.0 -

AC ELECTRICAL CHARACTERISTICS for Receiver Enable 

Symbol Parameter 

tpZH Output Enable to High or Low Level 
tpZL REto Rn 

tpHZ Output Disable From High or Low Level 
tpLZ REto Rn 

74F 

TA=+25°C 
VCC=+5.0V 
CL=50pF 
RL=500Q 

Min Typ Max 

- -
- -

- -
- -

FAST AND LS TTL DATA 
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-
-

-
-

74F 

TA = O°C to +70°C 
VCC=+5.0V ±10%,VT=+2.0V 

CO=30pF 
RT= 10Q 

Min Max Unit 

1.0 7.0 
1.0 7.0 ns 

1.0 7.0 
1.0 7.0 

ns 

1.0 5.0 
1.0 5.0 

ns 

- - ns 

74F 

TA = O°C to +70°C 
VCC=+5.0V ±10% 

CL=50pF 
RL=1.0KQ 

Min Max Unit 

2.0 B.O 
2.0 B.O ns 

- - ns • 74F I 

TA=O°Cto+70°C 
VCC=+5.0V ±10% 

CL=50pF 
RL=500Q 

Min Max Unit 

2.0 12.0 
2.0 12.0 ns 

1.0 B.O 
1.0 B.O ns 



• 
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II 

® MOTOROLA 

QUAD 2-INPUT NAND GATE 

• ESO > 3500 Volts 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Vo~age 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54.74 

54 
74 

FAST AND LS TTL DATA 

5-2 

Min 

4.5 
4.75 

-55 
0 

SN54/74LSOO 

QUAD 2-INPUT NAND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-oB 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

Unit 

V 

°c 

rnA 

mA 



SN54174LSOO 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 1.6 

Total, Output LOW 4.4 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

9.0 15 

10 15 

FAST AND LS TTL DATA 

5-3 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN,IIN =-18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF 

• ! 



II 

® MOTOROLA 

QUAD 2-INPUT NAND GATE 

• ESO > 3500 Volts 

Vee 

• OPEN COLlECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS01 

QUAD 2-INPUT NAND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ Ceramic 
SN74LSXXN Plastic 
SN74LSXXD SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °c 
25 70 

5.5 V 

4.0 rnA 
8.0 



SN54174LS01 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

, 
Symbol Parameter 

VIH Input HIGH VoHage 

VIL Input LOW VoHage 
, 

VIK Input Clamp Diode Voltage 

IOH' Output HIGH Current 

VOL' Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC 
'; Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (T A = 25°C) 

Symbol Parameter 

tpLH Tum-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54, 74 100 

54,74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

1.6 

4.4 

Limits 

Min Typ Max 

17 32 

15 28 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN =-18 rnA 

I1A VCC = MIN, VOH = MAX 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

I1A VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF, RL=2.0kn 



II 

® MOTOROLA 

QUAD 2-INPUT NOR GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply VoHage 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10L Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS02 

QUAD 2-INPUT NOR GATE 

LOW POWER SCHOTTKY 

'. 
JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PlASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-<l2 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

Unit 

V 

°c 

mA 

mA 



SN54174LS02 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 3.2 

Total, Output LOW 5.4 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

10 15 

10 15 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC= MIN, liN =-18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

itA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF 



II 

® MOTOROLA 

QUAD 2-INPUT NAND GATE 

• ESD > 3500 Volts 

Vee 

·OPEN COu.eCTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperatura Range 

VOH Output Voltage - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TIL DATA 

5-8 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS03 

QUAD 2-INPUT NAND GATE 

LOW POWER SCHOTTKY 

14~ 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

5.5 

4.0 
8.0 

Unit 

V 

°C 

V 

mA 



SN54174LS03 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

V,H Input HIGH Voltage 

V,L Input LOW Voltage 

V,K Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

"H Input HIGH Current 

',L Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54, 74 100 

54,74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

1.6 

4.4 

Limits 

Min Typ Max 

17 32 

15 28 

FAST AND LS TTL DATA 

5-9 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, "N =-18 rnA 

J.tA VCC = MIN, VOH = MAX 

V 'OL=4.0mA VCC = VCC MIN, 
Y,N = V,L or V,H 

V 'OL=8.0mA per Truth Table 

I1A VCC = MAX, Y,N = 2.7 V 

rnA VCC = MAX, Y,N = 7.0 V 

rnA VCC = MAX, Y,N = 0.4 V 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL = 15 pF, RL = 2.0 kfl 



® ItIIOTOROLA 

HEX INVERTER 

Vee 

II 
GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TIL DATA 

5-10 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS04 

HEX INVERTER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ Ceramic 
SN74LSXXN Plastic 
SN74LSXXD SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 t25 DC 
25 70 

-0.4 rnA 

4.0 rnA 
B.O 



SN54174LS04 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 2.4 

Total, Output LOW 6.6 

Note 1: Not more than one output should be shorted at a t.me, nor for more than 1 second. 

AC CHARACTERISTICS (T A = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tPHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

9.0 15 

10 15 

FAST AND LS TTL DATA 

5-11 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0 rnA per Truth Table 

flA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA Vcc = MAX 

rnA VCC = MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL = 15 pF 

• 



® MOTOROLA 

HEX INVERTER 

VCC 

·OPEN COLlECTOR OUTPUTS 

II 
GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOl Output Current - low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-12 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS05 

HEX INVERTER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54lSXXJ 
SN74lSXXN 
SN74lSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

5.5 

4.0 
B.O 

Unit 

V 

°C 

V 

rnA 



SN54174LS05 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (T A = 25°C) 

Symbol Parameter 

tpLH Tum-Off Delay, Input to Output 

tpHL Tum-On Delay, Input to Output 

Limits 

Min TYP Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54,74 100 

54,74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

2.4 

6.6 

Limits 

Min TYP Max 

17 32 

15 28 

FAST AND LS TTL DATA 

5-13 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC= MIN,IIN =-18mA 

I1A VCC = MIN, VOH = MAX 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

I1A VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL = 15 pF, RL = 2.0 kQ 

• 



II 

® MOTOROLA 

QUAD 2-INPUT AND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TIL DATA 

5-14 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS08 

QUAD 2-INPUT AND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

Unit 

V 

°C 

mA 

rnA 



SN54174LS08 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 4.8 

Total, Output LOW 8.8 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

8.0 15 

10 20 

FAST AND LS TTL DATA 

5-15 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.OmA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

~ VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC = MAX 

mA VCC = MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL= 15pF 



® MOTOROLA 

QUAD 2-INPUT AND GATE 

Vee 

·OPEN COLLECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOl Output Current - low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TIL DATA 

5-16 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS09 

QUAD 2-INPUT AND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54lSXXJ 
SN74lSXXN 
SN74lSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

5.5 

4.0 
8.0 

Unit 

V 

°C 

V 

mA 



SN54174LS09 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54,74 100 

54, 74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

4.8 

8.8 

Limits 

Min Typ Max 

20 35 

17 35 

FAST AND LS TIL DATA 

5-17 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN =-18 mA 

j.tA VCC = MIN, VOH = MAX 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

j.tA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL = 15 pF, RL = 2.0 kO 

• 



II 

® MOTOROLA 

TRIPLE 3-INPUT NAND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-18 

Min 

4.5 

SN54/74LS10 

TRIPLE 3-INPUT NAND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

Unit 

V 
4.75 5.0 5.25 

-55 25 125 °C 
0 25 70 

-0.4 mA 

4.0 mA 
8.0 



SN54/74LS10 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 1.2 

Total, Output LOW 3.3 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Tum-Off Delay, Input to Output 

tpHL Tum-On Delay, Input to Output 

Limits 

Min Typ Max 

9.0 15 

10 15 

FAST AND LS TTL DATA 

5-19 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V Vec = MIN, liN = -18 mA 

V Vee = MIN, IOH = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = Vec MIN, 
VIN = VIL or VIH 

V IOL= 8.0 mA per Truth Table 

J.lA Vce = MAX, VIN = 2.7 V 

mA Vec = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA Vce = MAX 

mA Vcc = MAX 

Unit Test Conditions 

ns Vec=5.0V 

ns CL=15pF 



II 

® MOTOROLA 

TRIPLE 3-INPUT AND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOl Output Current - low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-20 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS11 

TRIPLE 3-INPUT AND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-()8 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-Q2 

ORDERING INFORMATION 

SN54lSXXJ 
SN74lSXXN 
SN74lSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

Unit 

V 

°C 

rnA 

rnA 



SN54174LS11 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 O.B 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 3.6 

Total, Output LOW 6.6 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

B.O 15 

10 20 

FAST AND LS TIL DATA 

5-21 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -1B rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V 10L= B.O rnA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL= 15 pF 

I 

I 

I 

II 



II 

® MOTOROLA 

TRIPLE 3-INPUT NAND GATE 

Vee 

• OPEN COLLECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-22 

Min 

4.5 

SN54/74LS12 

TRIPLE 3·INPUT NAND GATE 

LOW POWER SCHOTIKY 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 

Ceramic 
Plastic 
SOIC 

Max 

5.5 

Unit 

V 
4.75 5.0 5.25 

-55 25 125 °c 
0 25 70 

5.5 V 

4.0 mA 
B.O 



SN54174LS12 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Tum-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54,74 100 

54,74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

1.4 

3.3 

Limits 

Min Typ Max 

17 32 

15 28 

FAST AND LS TTL DATA 

5-23 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

j.lA VCC = MIN, VOH = MAX 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL= 8.0 mA per Truth Table 

j.lA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA Vcc = MAX 

Unit Test Conditions 

ns VCC=5.OV 

ns CL = 15 pF, RL = 2.0 kn 



® MOTOROLA 

SCHMITT TRIGGERS 
DUAL GATE/HEX INVERTER 

The SN54LS/74LS13 and SN54LS/74LS14 contain logic gates/inverters 
which accept standard TTL input signals and provide standard TTL output 
levels. They are capable of transforming slowly changing input signals into 
sharply defined, jitter-free output signals. Additionally, they have greater noise 
margin than conventional inverters. 

Each circuit contains a Schmitt trigger followed by a Darlington level shifter 
and a phase splitter driving a TTL totem pole output. The Schmitt trigger uses 
positive feedback to effectively speed-up slow input transitions, and provide 
different input threshold voltages for positive and negative-going transitions. 
This hysteresis between the positive-going and negative-going input 
thresholds (typically 800 mV) is determined intemally by resistor ratios and is 
essentially insensitive to temperature and supply voltage variations. 

LOGIC AND CONNECTION DIAGRAMS 

Vee SN54174LS13 

Vee SN54174LS14 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-24 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS13 
SN54/74LS14 

SCHMITT TRIGGERS 
DUAL GATE/HEX INVERTER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

Unit 

V 

°C 

mA 

mA 



SN54174LS13 • SN54174LS14 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VT+ Positive-Going Threshold Voltage 1.5 2.0 V VCC=5.0V 

VT- Negative-Going Threshold Voltage 0.6 1.1 V VCC=5.0V 

VT+-VT- Hysteresis 0.4 0.8 V VCC=5.0V 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC = MIN, liN = -18 rnA 

54 2.5 3.4 V 
VOH Output HIGH Voltage 

74 2.7 3.4 V 
VCC = MIN, 10H = -400 !lA, VIN = VIL 

54, 74 0.25 0.4 V VCC = MIN, 10L = 4.0 rnA, VIN = 2.0 V 
VOL Output LOW Voltage 

74 0.35 0.5 V VCC = MIN, 10L = 8.0 rnA, VIN = 2.0 V 

IT+ Input Current at Positive-Going Threshold -0.14 rnA VCC = 5.0 V, VIN = VT+ 

IT- Input Current at Negative-Going Threshold -0.18 rnA VCC = 5.0 V, VIN = VT-

1.0 20 I1A VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

0.1 rnA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.4 rnA VCC = MAX, VIN = 0.4 V 

lOS Short Circuit Current (Note 1) -20 -100 rnA VCC = MAX, VOUT = 0 V 

Power Supply Current 
LS13 2.9 6.0 

Total, Output HIGH 
LS14 8.6 16 ICC rnA VCC=MAX 

LS13 4.1 7.0 
Total, Output LOW 

LS14 12 21 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Max 

Symbol Parameter LS13 LS14 Unit Test Conditions 

tpLH Propagation Delay, Input to Output 22 22 ns VCC=5.0V 

tpHL Propagation Delay, Input to Output 27 22 ns CL= 15pF 

3V----- r-----__""\ 

VINov __ t_l_:'J r:},..---_ 
VOUT \t.3V _ 1.3V 

Figure 1. AC Waveforms 

FAST AND LS TIL DATA 

5-25 



SN54/74LS13. SN54174LS14 

VCC=5V 
~ TA = 25°C -+--+-+--1--1--+--+---1 

~ 4~~--~~~-+~+-~--~--+--i-~ 
~ 
w 
~ 3r--+-~-r--+-++-~-~-+--+-~ 
'-' 
§! 

i 2r--+_~_r--+-++-~_~_+--+_~ 
~ lr--+-~-r--+-++-~-~-+--+-~ 

O~O--~~O~.4~~-~O~.~~~I~~~-~~I~~~~2 

VIN. INPUT VOLTAGE (VOLTS) 

2 

-

1.9 

° 

Figure 2. VIN versus VOUT Transfer FuncUon 

TA = 25°C 

VT+ 

VT-

I1Vr 

4.75 5 5~ 

Vcc. POWER SUPPLY VOLTAGE (VOLTS) 

Figure 3. Threshold Voltage and Hysteresis 
versus Power Supply Voltage 

IIT+ 

VT-

I1Vr 
° ° ° o 25 75 

TA. AMBIENT TEMPERATURE (OC) 

Figure 4. Threshold Voltage HysteresiS 
versus Temperature 

FAST AND LS TTL DATA 

5-26 

5.5 

125° 



® MOTOROLA 

TRIPLE 3-INPUT AND GATE 

VCC 

GND 
·OPEN COLlECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOl Output Current - low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TIL DATA 

5-27 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS15 

TRIPLE 3-INPUT AND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 75tA-02 

ORDERING INFORMATION 

SN54lSXXJ 
SN74lSXXN 
SN74lSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

t25 
70 

5.5 

4.0 
B.O 

Unit 

V 

°C 

V 

rnA 

• 



II 

SN54174LS15 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Currant 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Turn-Off Delay, Input to Output 

tPHL Turn-Dn Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54,74 100 

54, 74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

3.6 

6.6 

Limits 

Min Typ Max 

20 35 

17 35 

FAST AND LS TTL DATA 

5-28 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN,IIN =-18 mA 

!LA VCC = MIN, VOH = MAX 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

!LA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA Vcc = MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL = 15 pF, RL= 2.0 kQ 



® MOTOROLA 

DUAL 4-INPUT NAND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOl Output Current - low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-29 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS20 

DUAL 4-INPUT NAND GATE 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 632-0S 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54lSXXJ 
SN74lSXXN 
SN74lSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
S.O 

Unit 

V 

°C 

rnA 

rnA 



SN54174LS20 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min 1YP Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 0.8 

Total, Output LOW 2.2 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Tum-Off Delay, Input to Output 

tpHL Tum-On Delay, Input to Output 

Limits 

Min lYP Max 

9.0 15 

10 15 

FAST AND LS TTL DATA 

5-30 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V 10L = 4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V 10L = 8.0 rnA per Truth Table 

!LA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA Vcc = MAX 

Unit Teat Conditions 

ns VCC=5.0V 

ns CL= 15 pF 



® MOTOROI.A 

DUAL 4-INPUT AND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current- Low 

GND 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 

5-31 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS21 

DUAL 4-INPUT AND GATE 

LOW POWER SCHOTTKY 

,,. JSUFFIX 
CERAMIC 

CASE 632-0S 

,. NSUFFIX 
PLASTIC 

CASE 646-06 

14# 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ Ceramic 
SN74LSXXN Plastic 
SN74LSXXD SOIC 

lYP Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 DC 

25 70 

-0.4 mA 

4.0 mA 
S.O 



SN54174LS21 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 2.4 

Total, Output LOW 4.4 

Note 1: Not more than one output should be shorted at a fime, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Tum-Off Delay, Input to Output 

tPHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

8.0 15 

10 20 

FAST AND LS TTL DATA 

5-32 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V 'OL=4.0mA VCC = VCC MIN, 
Y,N = VIL or VIH 

V IOL=8.0mA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

mA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF 



® MOTOROLA 

DUAL 4-INPUT NAND GATE 

Vee 

GND 
• OPEN COLLECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-33 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS22 

DUAL 4-INPUT NAND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

TYP 
5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

55 

4.0 
B.O 

Unit 

V 

°C 

V 

rnA 



II 

SN54174LS22 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54,74 100 

54,74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

0.8 

2.2 

Limits 

Min Typ Max 

17 32 

15 28 

FAST AND LS TTL DATA 

5-34 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, liN = -18 mA 

I1A VCC = MIN, VOH = MAX 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

I1A VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL = 15 pF, RL = 2.0 kll 



® MOTOROI.A 

QUAD 2-INPUT NAND BUFFER 

• ESD > 3500 Volts 

Vee 

'OPEN COLLECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

Vee Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Vohage - High 

IOl Output Current - low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LSTTL DATA 

5-35 

SN54/74LS26 

QUAD 2-INPUT NAND BUFFER 

LOW POWER SCHOTTKY 

Min 

4.5 
4.75 

-55 
0 

'. 
JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54lSXXJ 
SN74lSXXN 
SN74lSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

15 

4.0 
8.0 

Unit 

V 

°C 

V 

mA 



II 

SN54174LS26 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tPHL Turn-On Delay, Input to Output 

limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54,74 1000 

54,74 50 

54, 74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

1.6 

4.4 

Limits 

Min Typ Max 

17 32 

15 28 

FAST AND LS TTL DATA 

5-36 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, liN = -18 mA 

IJ.A VCC = MIN, VOH = MAX 

IJ.A VCC = MIN, VOH = 12 V 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL= 8.0 mA per Truth Table 

!LA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL = 15 pF, RL = 2.0 ill 



® MOTOROLA 

TRIPLE 3-INPUT NOR GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

10H Output Current - High 

10l Output Current - low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 

5-37 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS27 

TRIPLE 3-INPUT NOR GATE 

LOW POWER SCHOTTKY 

•• 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54lSXXJ 
SN74lSXXN 
SN74lSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

Unit 

V 

°C 

rnA 

rnA 



SN54174LS27 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parametsr Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

Ice Total, Output HIGH 4.0 

Total, Output LOW 6.8 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

limits 

Min Typ Max 

10 15 

10 15 

FAST AND LS TTL DATA 

5-38 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V AlllnpulS 

V VCC= MIN, liN =-18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

ItA Vee = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA Vce = MAX, VIN = 0.4 V 

mA VCC=MAX 

mA Vce=MAX 

Unit Test Conditions 

ns Vec=5.0V 

ns CL=15pF 



® MOTOROLA 

QUAD 2-INPUT NOR BUFFER 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-39 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS28 

QUAD 2-INPUT NOR BUFFER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-1.2 

12 
24 

Unit 

V 

°c 

mA 

mA 



II 

SN5417 4LS28 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -30 -130 

Power Supply Current 

ICC Total, Output HIGH 3.6 

Total, Output LOW 13.8 

Note 1: Not more than one output should be shorted at a tome, nor lor more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay 

tPHL Propagation Delay 

Limits 

Min TYP Max 

12 24 

12 24 

FAST AND LS TTL DATA 

5-40 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=12mA Vec = VCC MIN, 
VIN = VIL or VIH 

V IOL=24mA per Truth Table 

ItA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA Vcc = MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns Vec=5.0V 

ns CL = 45 pF, RL = 66Hl 



® MOTOROLA 

8-INPUT NAND GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TIL DATA 

5-41 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS30 

a-INPUT NAND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

Unit 

V 

°c 

rnA 

rnA 

• 



II 

SN54174LS30 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specHied) 

limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 0.5 

Total, Output LOW 1.1 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Tum-Off Delay, Input to Output 

tPHL Tum:On Delay, Input to Output 

limits 

Min Typ Max 

8.0 15 

13 20 

FAST AND LS TTL DATA 

5-42 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC= MIN, IIN=-18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

!LA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC = MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF 



® MOTOROLA 

QUAD 2-INPUT OR GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TIL DATA 

5-43 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS32 

QUAD 2-INPUT OR GATE 

LOW POWER SCHOTTKY 

'. 
JSUFFIX 
CERAMIC 

CASE 632-06 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5_5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

Unit 

V 

°c 

mA 

mA 



II 

SN54174LS32 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 6.2 

Total, Output LOW 9.8 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 sacond. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Tum-Oil Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

14 22 

14 22 

FAST AND LS TTL DATA 

5-44 

Unit Tast Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

ItA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

mA VCC=MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF 



® MOTOROLA 

QUAD 2-INPUT NOR BUFFER 

VCC 

'OPEN COLLECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

VOH 

IOL 

Parameter 

Supply Voltage 

Operating Ambient Temperature Range 

Output Voltage - High 

Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-45 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS33 

QUAD 2-INPUT NOR BUFFER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

5.5 

12 
24 

Unit 

V 

°C 

V 

rnA 



II 

SN54174LS33 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Tum-OIl Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54, 74 250 

54, 74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

3.6 

13.8 

Limits 

Min Typ Max 

20 32 

18 28 

FAST AND LS TTL DATA 

5-46 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC=MIN,IIN=-18mA 

ItA VCC = MIN, VOH = MAX 

V IOL= 12 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=24mA per Truth Table 

ItA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC = 5.0 V, RL = 667 Q 

ns CL=45pF 



® ItIIOTOROL.A 

QUAD 2-INPUT NAND BUFFER 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-47 

SN54/74LS37 

QUAD 2-INPUT NAND BUFFER 

LOW POWER SCHOTTKY 

Min 

4.5 
4.75 

-55 
0 

J SUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-1.2 

12 
24 

Unit 

V 

°c 

mA 

mA 

, 

• 



II 

SN54174LS37 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -30 -130 

Power Supply Current 

ICC Total, Output HIGH 2.0 

Total, Output LOW 12 

Note 1: Not more than one output should be shorted at a tome. nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Tum-Off Delay, Input to Output 

tpHL Tum-On Delay, Input to Output 

LimIts 

MIn Typ Max 

12 24 

12 24 

FAST AND LS TTL DATA 

5-48 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC=MIN,IIN =-18 mA 

V VCC = MIN, IOH = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=24mA per Truth Table 

IJA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC = MAX 

mA VCC = MAX 

Unit Test CondItions 

ns VCC = 5.0 V, RL = 667 n 
ns CL=45pF 



® MOTOROLA 

QUAD 2-INPUT NAND BUFFER 

Vee 

GND 

• OPEN COLLECTOR OUTPUTS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOL Output Current - Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TIL DATA 
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SN54/74LS38 

QUAD 2-INPUT NAND BUFFER 

LOW POWER SCHOTTKY 

Min 

4.5 
4.75 

-55 
0 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

5.5 

12 
24 

Unit 

V 

°C 

V 

rnA 

• 



II 

SN54174LS38 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode Vo~age 

IOH Output HIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 

ICC Total, Output HIGH 

Total, Output LOW 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Turn-Off Delay, Input to Output 

tPHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

2.0 

54 0.7 

74 0.8 

-0.65 -1.5 

54, 74 250 

54,74 0.25 0.4 

74 0.35 0.5 

20 

0.1 

-0.4 

2.0 

12 

Limits 

Min Typ Max 

20 32 

18 28 

FAST AND LS TTL DATA 

5-50 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC=MIN,IIN=-18rnA 

~ VCC = MIN, VOH = MAX 

V IOL=12rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL= 24 rnA per Truth Table 

~ VCC = MAX, VIN = 2.4 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

Unit Test Conditions 

ns VCC = 5.0 V, RL = 667 n 
ns CL=45pF 



® MOTOROLA 

DUAL 4-INPUT NAND BUFFER 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 
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SN54/74LS40 

DUAL 4-INPUT NAND BUFFER 

LOW POWER SCHOTTKY 

,- JSUFFIX 
CERAMIC 

CASE 632-08 

'. NSUFFIX 
PLASTIC 

CASE 646-06 

14# DSUFFIX 
SOIC 

CASE 751A-02 

• ORDERING INFORMATION 

SN54LSXXJ Ceramic 
SN74LSXXN Plastic 
SN74LSXXD SOIC 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 °c 
0 25 70 

-1.2 mA 

12 mA 
24 



II 

SN5417 4LS40 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circu~ Current (Note 1) -30 -130 

Power Supply Current 

ICC Total, Output HIGH 1.0 

Total, Output LOW 6.0 

Note 1: Not more than one output should be shorted at a t.me, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Tum-Qff Delay, Input to Output 

tPHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

12 24 

12 24 

FAST AND LS TIL DATA 

5-52 

Unit Test Conditions 

V 
Guaranteed Input HIGH Vo~age for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC= MIN, liN =-18mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V 10L= 12mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=24mA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC = MAX 

mA VCC = MAX 

Unit Test Conditions 

ns VCC = 5.0 V, RL = 667 0 

ns CL=45pF 



® MOTOROLA 

ONE-OF-TEN DECODER 

The LSTTLIMSI SN54/74LS42 is a Multipurpose Decoder designed to ac
cept four BCD inputs and provide ten mutually exclusive outputs. The LS42 
is fabricated with the Schottky barrier diode process for high speed and is 
completely compatible with all Motorola TTL families. 

• Multifunction Capability 
• Mutually Exclusive Outputs 
• Demultiplexing Capability 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee Ao AI A2 Aa 9 Ii '7 

4 5 GND 

PIN NAMES 

Address Inputs 
Outputs, Active LOW (Note b) 

NOTES: 
a) I TTL Unit Load (U.L.) = 40 ~A HIGH/I.6 mA LOW. 

NOTE: 
The Flatpak version has the 
same pinouts (Connection 
Diagram) as the Dual In-Line 
Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
10 U.L. 5(2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.l. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

Vee = PIN 16 
GND= PINB o = PIN NUMBERS 

LOGIC DIAGRAM 

FAST AND LS TTL DATA 
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SN54/74LS42 

ONE-OF-TEN DECODER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

15 t4 13 t2 

2 3 4 5 6 7 9 1011 

Vee = PIN 16 
GND = PIN B 

• 



II 

SN54174LS42 

FUNCTIONAL DESCRIPTION 

to the inputs. The LS42 decoder accepts four active HIGH BCD inputs 
and provides ten mutually exclusive active LOW outputs, as 
shown by logic symbol or diagram. The active LOW outputs 
facilitate addressing other MSI units with LOW input enables. 

The logic design of the LS42 ensures that all outputs 
are HIGH when binary codes greater than nine are applied 

The most significant input A3 produces a useful inhibit func
tion when the LS42 is used as a one-of-eight decoder. The A3 
input can also be used as the Data input in an 8-output 
demultiplexer application. 

AI) A1 A2 

L L L 
H L L 
L H L 
H H L 
L L H 
H L H 
L H H 
H H H 
L L L 
H L L 
L H L 
H H L 
L L H 
H L H 
L H H 
H H H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

Vee Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current- Low 

A3 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 

TRUTH TABLE 

0 1 2 3 4 

L H H H H 
H L H H H 
H H L H H 
H H H L H 
H H H H L 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 

54 
74 

54 
74 

5 

H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

54,74 

54 
74 

FAST AND LS TTL DATA 
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6 7 8 9 

H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 °C 
0 25 70 

-0.4 mA 

4.0 mA 
8.0 



SN5417 4LS42 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

V,H Input HIGH Voltage 2.0 

54 0.7 
V,L Input LOW Voltage 

74 0.8 

V,K Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
"H Input HIGH Current 

0.1 

I,L Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 13 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max 

tPLH Propagation Delay 15 25 

tPHL (2 Levels) 15 25 

tPLH Propagation Delay 20 30 

tPHL (3 Levels) 20 30 

AC WAVEFORMS 

V~:j 't1~ 
VOUT *'-'_.3_V _____ ..Jf 1.3V 

Figure 1 

FAST AND LS TIL DATA 

5-55 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, 'iN = -18 mA 

V VCC = MIN, 10H = MAX, V,N = V,H 

V or V,L per Truth Table 

V 'OL= 4.0 mA VCC = VCC MIN, 
V,N = V,L or V,H 

V 'OL= 8.0 mA per Truth Table 

IlA VCC = MAX, V,N = 2.7 V 

mA VCC = MAX, V,N = 7.0 V 

mA VCC = MAX, V,N = 0.4 V 

mA VCC=MAX 

mA VCC=MAX 

Unit Test Conditions 

ns Figure 2 

VCC=5.0V 

ns Figure 1 CL=15pF 

Figure 2 
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® MOTOROLA 

BCD TO 7-SEGMENT 
DECODER/DRIVER 

The SN54174LS47 are Low Power Schottky BCD to 7-Segment Decod
er/Drivers consisting of NAND gates, input buffers and seven AND-OR-IN
VERT gates. They offer active LOW, high sink current outputs for driving 
indicators directly. Seven NAND gates and one driver are connected in pairs 
to make BCD data and its complement available to the seven decoding 
AND-OR-INVERT gates. The remaining NAND gate and three input buffers 
provide lamp test, blanking input/ripple-blanking output and ripple-blanking 
input. 

The circuits accept 4-bit binary-coded-decimal (BCD) and, depending on 
the state ofthe auxiliary inputs, decodes this data to drive a 7-segment display 
indicator. The relative positive-logic output levels, as well as conditions 
required at the auxiliary inputs, are shown in the truth tables. Output 
configurations of the SN54/74LS47 are designed to withstand the relatively 
high voltages required for 7-segment indicators. 

These outputs will withstand 15 V with a maximum reverse current of 
250 !lA. Indicator segments requiring up to 24 mA of current may be driven 
directly from the SN74LS47 high performance output transistors. Display 
patterns for BCD input counts above nine are unique symbols to authenticate 
input conditions. 

The SN54/74LS47 incorporates automatic leading and/or trailing-edge 
zero-blanking control (RBI and RBO). Lamp test (LT) may be performed at any 
time which the BI/RBO node is a HIGH level. This device also contains an 
overriding blanking input (BI) which can be used to control the lamp intensity 
by varying the frequency and duty cycle of the BI input signal or to inhibit the 
outputs. 

• Lamp Intensity Modulation Capability (BI/RBO) 
• Open Collector Outputs 
• Lamp Test Provision 
• Leading/Trailing Zero Suppression 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES LOADING (Note a) 

A,B,C,D 
RBI 
IT 
BI/RBO 

a,tog 

NOTES: 

BCD Inputs 
Ripple-Blanking Input 
Lamp-Test Input 
Blanking Input or 
Ripple-Blanking Output 
Outputs 

a) 1 Unit Load (U.L.) = 40 I1A HIGH, 1.6 mA LOW. 
b) Output ctJrrent measured at vOUT = 0.5 V 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
1.2 U.L. 

Open-Collector 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.75 U.L. 

2.0 U.L. 
15 (7.5) U.L. 

The Output LOW drive factor is 7.5 U.L. for Military (54) and 15 U.L. for Commercial (74) Temperature Ranges. 

FAST AND LS TTL DATA 
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SN54/74LS47 

BCD TO 7-SEGMENT 
DECODER/DRIVER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN54LSXXJ Ceramic 
SN74LSXXN Plastic 
SN74LSXXD sOle 

LOGIC SYMBOL 

7 6 3 5 

13 12 11 10 9 15 14 4 

Vee = PIN 16 
GND= PINS 



NOTES: 

SN54174LS47 

LOGIC DIAGRAM 

INPUTl~ 

BLANKING INPUT OR 
RIPPLE-BLANKING 
OUTPUT 

LAMP-TEST 
INPUT 

RIPPLE-BlANKING 
INPUT 

10 11 12 13 14 15 

NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 

TRUTH TABLE 

,-- INPUTS ~ r-- OUTPUTS ~ 

DECIMAL 
OR LT RBI 

FUNCTION 

0 H H 

1 H X 

2 H X 

3 H X 

4 H X 

5 H X 

6 H X 

7 H X 

8 H X 

9 H X 

10 H X 

11 H X 

12 H X 

13 H X 

14 .H X 

15 H X 

81 X X 

RBI H L 

LT L X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

D C B A 

L L L L 

L L L H 

L L H L 

L L H H 

L H L L 

L H L H 

L H H L 

L H H H 

H L L L 

H L L H 

H L H L 

H L H H 

H H L L 

H H L H 

H H H L 

H H H H 

X X X X 

L L L L 

X X X X 

BIIRBO ii 6 C ii • i Ii 

H L L L L L L H 

H H L L H H H H 

H L L H L L H L 

H L L L L H H L 

H H L L H H L L 

H L H L L H L L 

H H H L L L L L 

H L L L H H H H 

H L L L L L L L 

H L L L H H L L 

H H H H L L H L 

H H H L L H H L 

H H L H H H L L 

H L H H L H L L 

H H H H L L L L 

H H H H H H H H 

L H H H H H H H 

L H H H H H H H 

H L L L L L L L 

OUTPUT 

NOTE 

A 

A 

8 

C 

D 

(A) BIIRBO is wire-AND logic serving as blanking Input (BI) andlor ripple-blanking output (RBO). The blanking out (BI) must be open or held 
at a HIGH level when outputfunctions Othrough 15 are desired, and ripple-blanking input (RBI) must be open or al a HIGH level if blanking 
of a decimal 0 is nol desired. X = inpul may be HIGH or LOW. 

(B) When a LOW level is applied 10 the blanking inpul (forced condition) all segmenl oulputs go 10 a LOW level regardless of Ihe stale of 
any olher inpul condition. 

(C) When ripple-blanking inpul (RBI) and inpuls A, B, C, and Dare al LOW level, with Ihe lamp lesl input al HIGH level, all segmenl oulpuls 
go to a HIGH level and Ihe ripple-blanking oulpul (RBO) goes 10 a LOW level (response condition). 

(D) When Ihe blanking input/ripple-blanking oulpul (BI/RBO) is open or held al a HIGH level, and a LOW level is applied 10 lamp lesl inpul, 
all segmenl oulputs go 10 a LOW level. 

FAST AND LS TTL DATA 

5-57 

• 
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SN54174LS47 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High BIIRBO 54,74 -50 IlA 

10L Output Current - Low BIIRBO 54 1.6 mA 
BIIRBO 74 3.2 

VO(off) Off-State Output Voltage a to g 54, 74 15 V 

10 (on) On-State Output Current ii to g 54 12 mA 
at09 74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specilied) 

limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

I 54 0.7 
VIL Input LOW Voltage V 

I 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

VOH Output HIGH Voltage, BIIRBO 2.4 4.2 V 

Output LOW Voltage \54,74 0.25 0.4 V 
VOL BIIRBO 

\ 74 0.35 0.5 V 

10(011) 
Off-State Output Current 

250 IlA athru9 

On-State Output Voltage \54,74 0.25 0.4 V 
VO(on) a thru 9 \ 74 0.35 0.5 V 

20 IlA 
IIH Input HIGH Current 

0.1 mA 

IlL 
Input LOW Current BIIRBO -1.2 

mA Any Input except BIIRBO -0.4 

10SBI/RBO Output Short Circuit Current (Note 1) -0.3 -2.0 mA 

Icc Power Supply Current 7.0 13 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit 

tpHL Propagation Delay, Address 100 ns 
tpLH Input to Segment Output 100 ns 

tPHL Propagation Delay, RBI Input 100 ns 
tPLH To Segment Output 100 ns 

AC WAVEFORMS 

V~~:~,-1_'3_V ___ ~ __ ~_':-,~ 
Figure 1 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Theshold Voltage 
for All Inputs 

Guaranteed Input LOW Threshold Voltage 
for All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = -50 IlA, 
VIN = VIN or VIL per Truth Table 

10L = 1.6 mA \ VCC = MIN, VIN = VIN or 
IOL=3.2mA \ VIL per Truth Table 

VCC = MAX, VIN = VIN or VIL per Truth 
Table, Vo (011) = 15 V 

10 (on) = 12 mA \ VCC = MAX, VIN = VIH 
10 (on) = 24 mA \ or VIL per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX, VOUT = 0 V 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 

1.3 V 

Figure 2 



® MOTOROLA 

BCD TO 7-SEGMENT 
DECODER 

The SN54/74LS48 is a BCD to 7-Segment Decoder consisting of NAND 
gates, input buffers and seven AND-OR-INVERT gates. Seven NAND gates 
and one driver are connected in pairs to make BCD data and its complement 
available to the seven decoding AND-OR-INVERT gates. The remaining 
NAND gate and three input buffers provide lamp test, blanking input/ripple
blanking input for the LS48. 

The circuit accepts 4-bit binary-coded-decimal (BCD) and, depending on 
the state of the auxiliary inputs, decodes this data to drive other components. 
The relative positive logic output levels, as well as conditions required at the 
auxiliary inputs, are shown in the truth tables. 

The LS48 circuit incorporates automatic leading and/or trailing edge 
zero-blanking control (RBI and RBO). Lamp Test (LT) may be activated any 
time when the BIIRBO node is HIGH. Both devices contain an overriding 
blanking input (BI) which can be used to control the lamp intensity by varying 
the frequency and duty cycle of the BI input signal or to inhibit the outputs. 
• Lamp Intensity Modulation Capability (BI/RBO) 
• Internal Pull-Ups Eliminate Need for External Resistors 
• Input Clamp Diodes Eliminate High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 
Vee f a 

LOGIC DIAGRAM 

INPUT 

D 

BLANKING INPUT OR 
RIPPLE·BLANKING +.::-=~:... 
OUTPUT 

RIPPLE·BLANKING 
INPUT 

LAMp·TEST 
INPUT 

OUTPUT 

FAST AND LS TTL DATA 
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SN54/74LS48 

BCD TO 7-SEGMENT 
DECODER 

LOW POWER SCHOTIKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
sOle 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

3 5 

SN54/74LS48 

13 12 11 10 9 15 14 4 

Vee = PIN 16 
GND = PIN 8 

• 



DECIMAL 
OR Lf 

FUNCTION 

0 H 

1 H 

2 H 

3 H 

4 H 

5 H 

6 H 

7 H 

6 H 

9 H 

10 H 

11 H 

12 H 

13 H 

14 H 

15 H 

61 X 

RBI H 

IT L 

PIN NAMES 

A,B,C,D 
RBI 
IT 
BIIRBO 

Bi 

NOTES: 

SN54174LS48 

BCD Inputs 
Ripple-Blanking (Active Low) Input 
Lamp-Test (Active Low) Input 
Blanking Input or Ripple-
Blanking Output (Active Low) 
Blanking (Active Low) Input 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
1.2 U.L. 
0.5 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.75 U.L. 
2(1) U.L. 
0.25 U.L. 

Open-Collector 3.75 (1.25) U.L. (48) 

a) UnH Load (U.L.) = 40 I1A HIGH/l.6 mA LOW 

RBI D 

H L 

X l 

X l 

X l 

X l 

X l 

X L 

X l 

X H 

X H 

X H 

X H 

X H 

X H 

X H 

X H 

X X 

L L 

X X 

b) Outul current measured at VOUT = 0.5 V 
Output LOW drive factor is SN54LS/74LS48: 1.25 U.L. for Military (54), 3.75 U.L. for Commercial (74). 

NUMERICAL DESIGNATIONS - RESULTANT DISPLAYS 

TRUTH TABLE 
SN54174LS48 

C B A BIIRBO 

L L L H 

l l H H 

l H l H 

l H H H 

H L L H 

H L H H 

H H l H 

H H H H 

L L L H 

L l H H 

l H L H 

l H H H 

H l l H 

H l H H 

H H l H 

H H H H 

X X X L 

L l l L 

X X X H 

• 
H 

l 

H 

H 

L 

H 

L 

H 

H 

H 

l 

L 

L 

H 

l 

L 

l 

l 

H 

b c d • f 9 NOTE 

H H H H H l 1 

H H l l l L 1 

H l H H L H NOTES: 
H H H 

H H l 

l H H 

L H H 

H H l 

H H H 

H H L 

l l H 

L H H 

H l l 

L L H 

l l H 

l L l 

l l l 

l l l 

H H H 

l L 

L H 

l H 

H H 

l l 

H H 

L H 

H l 

l L 

L H 

l H 

H H 

l l 

L l 

L L 

H H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

l 

L 

L 

H 

2 

3 

4 

(1) BIIRBO is wired-AND logic serving as blanking input (Bi) and/or 
ripple-blanking output (RBO). The blanking out (Bi) must be open 
or held at a HIGH level when output functions 0 through 15 are 
desired, and ripple-blanking input (RBI) must be open or at a HIGH 
level if blanking of a decimal 0 is not desired. X=input may be HIGH 
or LOW. 

(2) When a LOW level is applied to the blanking input (forced condition) 
all segment outputs go to a LOW level, regardless olthe state of any 
other input condition. 

(3) When ripple-blanking input (RBI) and inputs A, B, C, and D are at 
LOW level. with the lamp test input at HIGH level, all segment 
outputs go to a HIGH level and the ripple-blanking output (RBO) 
goes to a LOW level (response condHion). 

(4) When the blanking input/ripple-blanking output (Bi/RBO) is open or 
held at a HIGH level. and a LOW level is applied to lamp-test input, 
all segment outputs go to a LOW level. 
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SN54114lS48 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High atog 54,74 -100 IlA 
10H Output Current - High BI/RBO 54,74 -50 IlA 

10l Output Current - low atog 54 2.0 mA 
74 6.0 

10l Output Current - low BI/RBO 54 1.6 rnA 
BI/RBO 74 3.2 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
Vil Input lOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -1.5 V 

VOH Output HIGH Voltage 2.4 4.2 IlA 

10 Output Current a to Ii -1.3 -2.0 mA 

54,74 0.4 V 
VOL Output lOW Voltage a to g 

74 0.5 V 

Output lOW Voltage 54,74 0.4 V 
VOL BI/RBO 74 0.5 V 

Input HIGH Current 20 IlA 
ilH (Except BI/RBO) 0.1 mA 

III 
Input lOW Current 

-0.4 mA 
(Except BI/RBO) 

III Input lOW Current BI/RBO -1.2 mA 

ICC Power Supply Current 25 38 mA 

lOS Short Circuit Current BI/RBO (Note 1) -0.3 -2.0 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (VCC = 5.0 V, TA = 25°C) 

Symbol Parameter 

tPHL 
Propagation Delay Time, HIGH-to-LOW 
Level Output from A Input 

Propagation Delay Time, LOW-Io-HIGH 
tPLH Level Output from A Input 

tpHL 
Propagation Delay Time, HIGH-to-LOW 
Level Output from RBI Input 

Propagation Delay Time, LOW-to-HIGH 
tpLH Level Output from RBI Input 

Limits 

Min Typ Max 

100 

100 

100 

100 

FAST AND LS TTL DATA 
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Unit 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input lOW Voltage for 
All Inputs 

VCC = MIN,IIN =-18 mA 

VCC = MIN, 10H = -50 1lA, 
VIN = VIH or U.L. per Truth Table 

VCC = MIN, Vo = 0.85 V 
Input Conditioner as for VOH 

IOl=2.0mA VCC = MIN, VIH = 2.0 V 

10l= 6.0 mA Vll=VllMAX 

10l= 1.6mA VCC = MAX, VIH = 2.0 V 

IOl=3.2mA Vll=VllMAX 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC = MAX 

Test Conditions 

CL = 15 pF, RL = 4.0 kU 

CL = 15 pF, RL = 6.0 kQ 

• 



II 

® MOTOROLA 

DUAL 2-WIDE 2-INPUTI 
3-INPUT AND-OR-INVERT GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

GND 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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SN54/74LS51 

DUAL 2-WIDE 2-INPUTI 
3-INPUT AND-OR-INVERT GATE 

LOW POWER SCHOTTKY 

,,. JSUFFIX 
CERAMIC 

CASE 632-0B 

'. NSUFFIX 
PLASTIC 

CASE 646-06 

14# o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ Ceramic 
SN74LSXXN Plastic 
SN74LSXXD SOIC 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 °C 
0 25 70 

-0.4 mA 

4.0 mA 
B.O 



SN54174LS51 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 1.6 

Total, Output LOW 2.8 

Note 1: Not more than one output should be shorted at a time. nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

12 20 

12.5 20 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0rnA Vce = VCC MIN, 
VIN = VIL or VIH 

V 10L= 8.0 rnA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

rnA Vce = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA Vcc = MAX 

mA Vcc = MAX 

Unit Test Conditions 

ns VCC = 5.0 V 

ns CL= 15pF 

• 



II 

® MOTOROLA 

3-2-2-3-INPUT 
ANO-OR-INVERT GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS54 

3-2-2-3-INPUT 
AND-OR-INVERT GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-0S 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
sOle 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
S.O 

Unit 

V 

°c 

mA 

mA 



SN5417 4LS54 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 1.6 

Total, Output LOW 2.0 

Note t: Not more than one output should be shorted at a t.me, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Tum-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

12 20 

12.5 20 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V 10L= 4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

!LA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC = MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF 



® MOTOROLA 

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

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS55 

2-WIDE 4-INPUT 
AND-QR-INVERT GATE 

LOW POWER SCHOTTKY 

'. 
JSUFFIX 
CERAMIC 

CASE 632-0B 

N SUFFIX 
PLASTIC 

CASE646-oS 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

Unit 

V 

°C 

mA 

mA 



SN5417 4LS55 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

Power Supply Current 

ICC Total, Output HIGH 0.8 

Total, Output LOW 1.3 

Note 1: Not more than one output should be shorted at a time, nor lor more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Input to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min Typ Max 

12 20 

12.5 20 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, liN =-18 rnA 

V VCC = MIN, IOH = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0 rnA per Truth Table 

I1A Vec = MAX, VIN = 2.7 V 

rnA Vec = MAX, VIN = 7.0 V 

rnA Vec = MAX, VIN = 0.4 V 

rnA Vcc = MAX 

rnA Vec = MAX 

Unit Test Conditions 

ns VCC=5.0V 

ns CL=15pF 



II 

® MOTOROLA 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

The SN54LS17 4LS73A offers individual J, K, clear, and clock inputs. These 
dual flip-flops are designed so that when the clock goes HIGH, the inputs are 
enabled and data will be accepted. The logic level of the J and K inputs may 
be allowed to change when the clock pulse is HIGH and the bistable will per
form according to the truth table as long as minimum set-up times are ob
served. Input data is transferred to the outputs on the negative-going edge of 
the clock pulse. 

LOGIC DIAGRAM (Each Flip-Flop) 

o 
13(8) 

Q 

12 (9) 

r---~-+-/'~--~--~ ~ ____ ~CliAR 
2(6) 

e:=~----~J 
14(7) 

1 (15k-. 
CLOCK (CP) 

MODE SELECT - TRUTH TABLE 

OPERATING MODE 

Reset (Clear) 
Toggle 
Load "0" (Reset) 
Load "1' (Set) 
Hold 

H, h ~ HIGH Voltage Level 
L, I ~ LOW Voltage Level 
X ~ Don't Care 

CD 

L 
H 
H 
H 
H 

INPUTS 

J 

X 
h 
I 
h 
I 

OUTPUTS 

K Q Q 

X !: H 
h q q 
h L H 
I H !: 
I q q 

I, h (q) ~ Lower case letters indicate the state of the referenced input (or output) one set·up time 
prior to the HIGH to LOW clock transition. 
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SN54/74LS73A 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
sOle 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

l:fTl2 :fT9 
3¥1310¥8 

2 6 

VCC=PIN4 
GND = PIN 11 



SN5417 4LS73A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54,74 -0.4 rnA 

10L Output Current - Low 54 4.0 rnA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

J, K 20 
Clear 60 
Clock 80 

IIH Input HIGH Current 
J, K 0.1 
Clear 0.3 
Clock 0.4 

IlL Input LOW Current 
J, K -0.4 
Clear, Clock -0.8 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 6.0 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25'C, VCC = 5.0 V) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tPLH Propagation Delay, 
tpHL Clock to Output 

AC SETUP REQUIREMENTS (TA = 25'C) 

Symbol Parameter 

tw Clock Pulse Width High 

tw Clear Pulse Width 

ts Setup Time 

th Hold Time 

Limits 

Min Typ Max 

30 45 

15 20 

15 20 

Limits 

Min Typ Max 

20 

25 

20 

0 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN =-18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V OrVIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.OmA per Truth Table 

j.iA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC=MAX 

Unit Test Conditions 

MHz Figure 1 

ns 
VCC=5.0V 

Figure 1 CL=15pF 
ns 

Unit Test Conditions 

ns Figure 1 

ns Figure 2 
VCC=5.0V 

ns 
Figure 1 

ns 

• 



II 

SN54174LS73A 

AC WAVEFORMS 

J or K* 

CP 

Q 

Q_------' 

"The shaded areas indicate when the input is permitted to change for predictable output perfonnance. 

CLEAR 

Q 

Figure 1. Clock to Output Delays, Data 
Set-Up and Hold TImes, Clock Pulse Width 

Figure 2. Set and Clear to Output Delays, 
Set and Clear Pulse Widths 

FAST AND LS TTL DATA 
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® MOTOROLA 

DUAL D-TVPE POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

The SN54/74LS74A dual edge-triggered flip-flop utilizes Schottky TTL cir
cuitry to produce high speed Ootype flip-flops. Each flip-flop has individual 
clear and set inputs, and also complementary Q and Q outputs. 

Information at input 0 is transferred to the Q output on the positive-going 
edge of the clock pulse. Clock triggering occurs at a voltage level of the clock 
pulse and is not directly related to the transition time of the positive-going 
pulse. When the clock input is at either the HIGH orthe LOW level, the 0 input 
signal has no effect. 

LOGIC DIAGRAM (Each Flip-Flop) 

SET (SO~ (10) 

CLOCK ~--tt~:::::t-Y>-"1r---, 
3 (11) 

Do--~====U 
2(12) 

MODE SELECT - TRUTH TABLE 

INPUTS 
OPERATING MODE 

So So 0 

Set L H X 
Reset (Clear) H L X 
'Undetermined L L X 
Load "1" (Set) H H h 
Load "0" (Reset) H H I 

OUTPUTS 

Q Q 

H L 
L H 
H H 
H L 
L H 

• Both outputs Will be HIGH while both So and CD are LOW, but the output states are unpredictable 
if So and CD go HIGH simultaneously. lithe levels althe set and clear are near VIL maximum then 
we cannot guarantee to meet the minimum level for VOH-

H. h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Don't Care 
i, h (q) = Lower case letters indicate the state of the referenced input (or output) one set·up time 

prior to the HIGH to LOW clock transition. 
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SN54/74LS74A 

DUAL D-TYPE POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

10 

12 

11 

6 

13 

VCC = PIN 14 
GND = PIN7 

9 

• 
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SN54114LS74A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54,74 -0.4 rnA 

10L Output Current - Low 54 4.0 rnA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

Input High Current 
Data, Clock 20 

IIH Set, Clear 40 

Data, Clock 0.1 
Set, Clear 0.2 

Input LOW Current 
IlL Data, Clock -0.4 

Set, Clear -0.8 

lOS Output Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 8.0 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH 
tpHL 

Clock, Clear, Set to Output 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol Parameter 

tw(H) Clock 

tw(L) Clear, Set 

Data Setup Time - HIGH 
ts LOW 

th Hold Time 

Limits 

Min Typ Max 

25 33 

13 25 

25 40 

Limits 

Min Typ Max 

25 

25 

20 

20 

5.0 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH .Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN,IIN =-18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC = MAX 

rnA VCC = MAX 

Unit Test Conditions 

MHz Figure 1 

ns 
VCC=5.0V 

Figure 1 CL=15pF 
ns 

Unit Test Conditions 

ns Figure 1 

ns Figure 2 

ns VCC=5.0V 
Figure 1 

ns 

ns Figure 1 



SN54174LS74A 

AC WAVEFORMS 

D* 

Cp _____ --' 

Q __ ~tPHL 
I ~.3V 

~----------------~ 

tPLH 

1.3 V Q ______________ 
J 

""The shaded areas indicate when the input is permitted to change for predictable output performance. 

SET 

CLEAR 

Q 

Figure 1. Clock to Output Delays, Data 
Set-Up and Hold Times, Clock Pulse Width 

Figure 2. Set and Clear to Output Delays, 
Set and Clear Pulse Widths 

FAST AND LS TTL DATA 
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® MOTOROLA 

4-81T 0 LATCH 
The TTUMSI SN54/74LS75 and SN54/74LS77 are latches used as tem

porary storage for binary information between processing units and input/out
put or indicator units. Information present at a data (0) Input is transferred to 
the Q output when the Enable is HIGH and the Q output will follow the data 
input as long as the Enable remains HIGH. When the Enable goes LOW, the 
information (that was present at the data input at the time the transition oc
curred) is retained at the Q output until the Enable is permitted to go HIGH. 

The SN54/74LS75 features complementary Q and Q output from a 4-bit 
latch and is available in the 16-pin packages. For higher component density 
applications the SN54/74LS77 4-biflatch is available in the 14-pin package 
with Q outputs omitted. 

CONNECTION DIAGRAMS DIP (TOP VIEW) 

Dl E2-3 

PIN NAMES LOADING (Note a) 

01-0 4 
EO-I 
E2-3 
91.~ 
01-04. 

NOTES: 

Data Inputs 
Enable Input Latches 0, 1 
Enable Input Latches 2, 3 
Latch Outputs (Note b) 
Complimentary Latch Outputs (Note b) 

HIGH LOW 

0.5 U.L. 
2.0 U.L. 
2.0 U.L. 
10 U.L. 
10 U.L. 

0.25 U.L. 
1.0 U.L. 
1.0 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 

a) 1 Unit Load (U.L.) = 40 VA HIGH. 
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 

TRUTH TABLE 
(Each latch) 

tn tn+l 

0 0 
H H 
L L 

NOTES: 
tn = bit time before enable 
negative-going transition 
tn+ 1 = bit time after enable 
negative-going transition 

FAST AND LS TIL DATA 
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SN54n4LS75 
SN54n4LS77 

4-BIT D LATCH 

LOW POWER SCHOTTKY 

.. - JSUFFIX 
CERAMIC 

CASE 620-09 

... NSUFFIX 
PLASTIC 

CASE 648-0B 

16# DSUFFIX 
SOIC 

CASE 7518-03 

,,. JSUFFIX 
CERAMIC 

CASE 632-0B 

'. NSUFFIX 
PLASTIC 

CASE 648-06 

14# DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ Ceramic 
SN74LSXXN Plastic 
SN74LSXXO SOIC 
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4 

SN54174LS75 

3 7 

16 1 15 14 10 11 9 8 

Vcc = PIN 5 
GND = PIN 12 

SN5417 4LS75 

LOGIC SYMBOLS 

12 

3 

SN54174LS77 

2 

14 13 9 

6 

Vcc= PIN 4 
GND= PIN 11 
NC=PIN7,10 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

D Input 20 
E Input 80 

IIH Input HIGH Current 
D Input 0.1 
E Input 0.4 

IlL Input LOW Current 
D Input -0.4 
E Input -1.6 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 12 

Note 1: Not more than one output should be shorted at a time. nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tpLH Propagation Delay, Data to Q 
tpHL 

tpLH -

tpHL 
Propagation Delay, Data to Q 

tpLH 
tpHL 

Propagation Delay, Enable to Q 

tpLH Propagation Delay, Enable to Q 
tpHL 

Limits 

Min Typ Max 

15 27 
9.0 17 

12 20 
7.0 15 

15 27 
14 25 

16 30 
7.0 15 

FAST AND LS TTL DATA 

5-75 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, liN = -18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V 10L= 4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V 10L= 8.0 rnA per Truth Table 

I1A VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC= MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns 

ns 
VCC = 5.0 V 
CL= 15 pF 

ns 

ns 

• 
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SN54174LS77 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage' 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

o Input 20 
E Input 80 

IIH Input HIGH Current 
o Input 0.1 
E Input 0.4 

IlL Input LOW Current 
o Input -0.4 
E Input -1.6 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 13 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Pllrllmeter 

tPLH Propagation Delay, Data to Q 
tPHL 

tPLH 
tpHL 

Propagation Delay, Enable to Q 

Limits 

Min Typ Max 

11 19 
9.0 17 

10 18 
10 18 

FAST AND LS TIL DATA 

5·76 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, liN = -18 rnA 

V VCC = MIN, IOH = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

~ VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA Vcc = MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns 
VCC=5.0V 
CL= 15pF 

ns 



SN54174LS75. SN54174LS77 

LOGIC DIAGRAM 

... '~~-..,,""" 
ENABLE~ 

TO OTHER LATCH 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

IOL Output Current - Low 54 4.0 mA 
74 8.0 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tw Enable Pulse Width High 20 ns 

ts Setup Time 20 ns VCC=5.0V 

th Hold Time 0 ns 

AC WAVEFORMS 

o 1.3V 1.3V 

E 

Q 

DEFINITION OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required for the correct logic level to be present at the logic input prior to the 
clock transition from HIGH-to-LOW in order to be recognized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following the clock transition from HIGH-to-LOW that the logic level must be 
maintained at the input in order to ensure continued recognition. A negative HOLD TIME indicates that the correct logic level may 
be released prior to the clock transition from HIGH-to-LOW and still be recognized. 

FAST AND LS TIL DATA 

5-77 

• 
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® MOTOROL.A ' 

DUAL JK FLIP-FLOP 
WITH SET AND CLEAR 

The SN54/74LS76A offers individual J, K, Clock Pulse, Direct Set and Di
rect Clear inputs. These dual flip-flops are designed so that when the clock 
goes HIGH, the inputs are enabled and data will be accepted. The Logic Level 
of the J and K inputs will perform according to the Truth Table as long as mini
mum set-up times are observed .. Input data is transferred to the outputs on the 
HIGH-to-LOW clock transitions. 

MODE SELECT - TRUTH TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

SD Co J K Q Q 

Set L H X X H L 
Reset (Clear) H L X X L H 
'Undetermined L L X X 'H H .. 
Toggle .H H h h q q 
Load ''0. (Reset) ·H H I h L H 
Load "1" (Set) H H h I H !: 
Hold H H I I q q 

"Both outputs WIll be HIGH whIle both So and CD are LOW. butthe output states are unpredIctable 
if So and CD go HIGH simultaneously,. ' 

H.h = HIGH Voltage Level 
L.I = LOW Voltage Level 
X = Immaterial 
I. h (q) = Lower case letters indicate the state of the referenced input (or output) one setup time prior 
to the HIGH-to-LOW clock transition 

LOGIC DIAGRAM 

Q 

CLEAR (Co) 0-----+ .------+- '--H~-.., +----0 SET (So) 

E"'''-----o K 

CLOCK(CP) 

FAST AND LS TIL DATA 

5-78 

16 

SN54n4LS76A 

DUAL JK FLlp·FLOP 
WITH SET AND CLEAR 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
. PLASTIC 
CASE 648-08 

DSUFFIX 
sOle 

CASE 7516-03 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

2 7 

K So Q 15 12 K So Q 

CP 6 CP 

CD Q ' 14 9 CD Q 

3 8 
Vcc = PIN 5 
GNO = PIN 13 

11 

10 



SN54174LS76A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54, 74 -0.4 mA 

10L Output Current - Low 54 4.0 mA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

J, K 20 
Clear 60 
Clock 80 

IIH Input HIGH Current 
J,K 0.1 
Clear 0.3 
Clock 0.4 

IlL Input LOW Current 
J, K -0.4 
Clear, Clock -0.8 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 6.0 

Note t: Not more than one output should be shorted at a time, nor for more than t second. 

AC CHARACTERISTICS (TA = 25°C VCC = 5.0 V) 

Symbol Parameter 

fMAX Maxinium Clock Frequency 

tpLH 
tpHL 

Clock, Clear, Set to Output 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol Parameter 

tw Clock Pulse Width High 

tw Clear Set Pulse Width 

ts Setup Time 

th Hold Time 

Limits 

Min Typ Max 

30 45 

15 20 

15 20 

limits 

Min Typ Max 

20 

25 

20 

0 

FAST AND LS TIL DATA 

5-79 

Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V 10L= 4.0 mA VCC = VCC MIN, 
VIN = VIL or VIH 

V 10L= 8.0 mA per Truth Table 

I1A VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

mA . VCC=MAX 

Unit Test Conditions 

MHz 

ns 
VCC=5.0V 
CL=15pF 

ns 

Unit Test Conditions 

ns 

ns 
VCC = 5.0 V 

ns 

ns 



® MOTOROLA 

4-BIT BINARY FULL ADDER 
WITH FAST CARRY -

The SN54/74LS83A is a high-speed 4-8it binary Full Adder with internal 
carry lookahead. It accepts two4-bitbinary words (A1-A4. 81-84) and a 
Carry Input (CO). It generates the binary Sum outputs r.1-r.4) and the Carry 
Output (C4) from the most significant bit. The LS83A operates with either 
active HIGH or active LOW operands (positive or negative logic). The 
SN54/74LS283 is recommended for new designs since it is identical in 
function with this device and features standard corner power pins. 

CONNECTION DIAGRAM DIP (TOP VIEW) 

At l:a 

PIN NAMES 

AI-A.! 
81- 84 
Co 
l:1-~ 
C4 

NOTES: 

eo GND Bl 

Operand A Inputs 
Operand 8 Inputs 
Carry Input 
Sum Outputs (Note b) 
Carry Output (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 vA HIGH/l.S rnA LOW. 

NOTE: 
The Flatpak version has the 
same' pinouts (Connection 
Diagram) as the Dual tn-Une 
Packsge, 

LOADING (Note a) 

HIGH lOW 

1.0 U.L. 
1.0 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 

0.5 U.L. 
0.5 U.L. 

0.25 U.L. 
5 (2.5) U.L. 
5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOG,IC DIAGRAM 

Aa B3 
00 

Vee = PIN 5 
GND= PIN 12 
o = PIN NUMBERS 

FAST AND LS TTL DATA 
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SN54/74LS83A 

4-BIT BINARY FULL ADDER 
WITH FAST CARRY 

13 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

10 11 8 7 3 4 1 16 

9 6 2 15 14 

14 



SN54174LS83A 

FUNCTIONAL DESCRIPTION 

The LS83A adds two 4-bit binary words (A plus B) plus the incoming carry. The binary sum appears on the sum outputs (l1-l4) 
and outgoing carry (C4) outputs. 

Co + (A1+B1 )+2(A2+B2)+4(A3+B3)+8(A4+B4) = l1 +2l2+4l3+8l4+ 16C4 

Where: (+) = plus 

Due to the symmetry of the binary add function the LS83A can be used with either all inputs and outputs active HIGH (positive 
logic) or with all inputs and outputs active LOW (negative logic). Note that with active HIGH Inputs, Carry Input can not be left open, 
but must be held LOW when no carry in is intended. 

Example: 

Co A1 A2 Aa ~ B1 B2 

Logic Levels L L H L H H L 

Active HIGH 0 0 1 0 1 1 0 

Active LOW 1 1 0 1 0 0 1 

B3 B4 I1 

L H H 

0 1 1 

1 0 0 

I2 I3 

H L 

1 0 

0 1 

I4 

L 

0 

1 

C4 

H 

1 

0 

(10+9 = 19) 

(carry+5+6 = 12) 

Interchanging inputs of equal weight does not affect the operation, thus CO, A1, B1, can be arbitrarily assigned to pins 10, 11, 
13, etc. 

FUNCTIONAL TRUTH TABLE 

C(n-1) An 

L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 

Cl - C3 are generated Internally 
Co - is an external input 
C4 - is an output generated internally 

Bn In 

L L 
H H 
L H 
H L 
L H 
H L 
L L 
H H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TIL DATA 
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Min 

4.5 
4.75 

-55 
0 

Cn 

L 
L 
L 
H 
L 
H 
H 
H 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °C 
25 70 

-0.4 rnA 

4.0 rnA 
8.0 



II 

SN5417 4LS83A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 

VOL Output LOW Voltage 
74 0.35 0.5 

Input HIGH Current 
Co 20 

IIH AorB 40 

Co 0.1 
AorB 0.2 

Input LOW Current 

IlL Co -0.4 
AorB -0.8 

lOS Output Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 
All Inputs Grounded 39 
All Inputs at 4.5 V, Except B 34 
All Inputs at 4.5 V 34 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (T A = 25°C) 

Symbol Parameter 

tpLH Propagation Delay, Co Input 
tpHL to any L Output 

tpLH Propagation Delay, Any A or 
tpHL B Input to L Outputs 

tpLH Propagation Delay, Co Input 
tpHL to C4 Output 

tpLH Propagation Delay, Any A or 
tpHL B Input to C4 Output 

VOUT 1.3V 

Limits 

Min Typ Max 

16 24 
15 24 

15 24 
15 24 

11 17 
15 22 

11 17 
12 17 

AC WAVEFORMS 

1.3V 

~tPLH 
1.3V VOUT 

Unit 

V 

V 

V 

V 

V 

V 

V 

~A 

rnA 

rnA 

rnA 

rnA 

Unit 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
per Truth Table 

IOL=4.0 mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0 rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC= MAX 

Test Conditions 

VCC =5.0V 
CL = 15 pF 

Figures 1 and 2 

1.3 V 1.3V 

_____ ~tPHL 
1.3 V 

----' 

Figure 1 

FAST AND LS TTL DATA 

5-82 

Figure 2 



® MOTOROLA 

4-BIT MAGNITUDE 
COMPARATOR 

The SN54/74LS85 is a 4-Bit Magnitude Camparator which compares two 
4-bit words (A, B), each word having four Parallel Inputs (AO-A3, BO-B3); A3, 
B3 being the most significant inputs. Operation is not restricted to binary 
codes, the device will work with any monotonic code. Three Outputs are 
provided: "A greater than B" (OA> B), "A less than B" (OA<B), "A equal to B" 
(OA=B)· Three Expander Inputs, IA>B, IA<B, IA=B, allow cascading without 
external gates. For proper compare operation, the Expander Inputs to the 
least significant position must be connected as follows: IA < B= IA > B = L, IA = B 
= H. For serial (ripple) expansion, the OA>B, OA<B and 0A=B Outputs are 
connected respectively to the IA>B, IA<B, and IA=B Inputs of the next most 
significant comparator, as shown in Figure 1. Refer to Applications section of 
data sheet for high speed method of comparing large words. 

The Truth Table on the following page describes the operation of the 
SN54/74LS85 under all possible logic conditions. The upper 11 lines describe 
the normal operation under all conditions that will occur in a single device or 
in a series expansion scheme. The lower five lines describe the operation 
under abnormal conditions on the cascading inputs. These conditions occur 
when the parallel expansion technique is used. 

• Easily Expandable 
• Binary or BCD Comparison 

• OA>B, OA<B, and 0A=B Outputs Available 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

Ao-A3, BO-B3 
IA=B 
IA<B,IA>B 
°A>B 
OA<B 
°A=B 

NOTES: 

AI) So 

Parallel Inputs 
A = B Expander Inputs 
A < B, A > B, Expander Inputs 
A Greater Than B Output (Note b) 
B Greater Than A Output (Note b) 
A Equal to B Output (Note b) 

NOTE: 
The Flatpak version has the 
same pinouts (Connection 
Diagram) as the Dual In-Line 
Package. 

LOADING (Note a) 

HIGH LOW 

1.5 U.L. 
1.5 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 
10 U.L. 

0.75 U.L. 
0.75 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 
5 (2.5) U.L. 

a) 1 TTL Unit Load (U.L.) = 40 ~A HIGH/1.6 mA LOW. 
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 

FAST AND LS TIL DATA 
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SN54/74LS85 

4·BIT MAGNITUDE 
COMPARATOR 

LOW POWER SCHOTIKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

4 
2 
3 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

10 12 1315 9 11 14 1 

Vee = PIN 16 
GND =PIN8 

5 
7 

6 
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LOGIC DIAGRAM 

A3,B3 

A3>B3 
A3<B3 
A3=B3 
A3=B3 
A3=B3 
A3=B3 
AJ=B3 
A3=B3 
A3=B3 
A3=B3 
A3=B3 
A3=B3 
A3=B3 

A3(15) 

B3 (1) 

A1(12) 

B1 (11) 

AO(10) 

BO (9) 

COMPARING INPUTS 

A2,B2 A1,B1 

X X 
X X 

A2>B2 X 
A2<B2 X 
A2=B2 ApB1 
A2=B2 A1<B1 
A2=B2 A1=B1 
A2=B2 A1=B1 
A2=B2 A1=B1 
A2=B2 A1=B1 
A2=B2 AFB1 
A2=B2 A1=B1 
A2=B2 A1=B1 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

SN5417 4LS85 

TRUTH TABLE 

CASCADING 
INPUTS 

AO,BO IA>B IA<B IA=B 

X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 

AO>BO X X X 
Ao<BO X X X 
AO=BO H L L 
AO=BO L H L 

AO=BO X X H 

Ao=BO H H L 
AO=BO L L L 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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OUTPUTS 

OA>B OA<B 

H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
H L 
L H 
L L 
L L 
H H 

Min Typ 

4.5 5.0 
4.75 5.0 

-55 25 
0 25 

°A=B 
L 
L 
L 
L 
L 
L 
L 
L 
L 
L 
H 
L 
L 

H = HIGH Level 
L=LOWLevel 
X = IMMATERIAL 

Max Unit 

5.5 V 
, 5.25 

125 °C 
70 

-0.4 mA 

4,0 mA 
B.O 



SN54174LS85 

L=LOWLEVEL 
H = HIGH LEVEL 

Figure 1. Comparing TWo n-Bit Words 

APPLICATIONS 

A,B 

A<B 

A=B 

Figure 2 shows a high speed method of comparing two 24-bit words with only two levels of device delay. With the technique 
shown in Figure 1, six levels of device delay result when comparing two 24-bit words. The parallel technique can be expanded 
to any number of bits, see Table 1. 

-'4-
B4-

L-

Table 1 

WORD LENGTH NUMBER OF PKGS. NOTE: 

1-4 Bits 1 
5-24 Bits 2-6 

25-120 Bits 8-31 

'NPUTS 

r 
(LSB) 

"0 AlA:! Aa BOBl B2 B3 
fir f f I f r 

"oAl ~ A3 BoBl B2 B3 
L- IA>B °A>B - A19-
L- 'A<B 115 °A<B - B19-

H- 'A=B OA=B~ L-

'NPUTS 

r -

The SN54174LS85 can be used as a 5-bit comparator 
only when the outputs are used to drive the A(rA3 and 
80-83 inputs of another SN54174LS85 as shown in 
Figure 2 in positions #1, 2, 3, and 4. 

, 
(MSB) 

iIooA:!1"22A2:jB20B21~B23 
I I II I I I I 

"oAl ~ Aa BoBl B2 B3 
IA>B DA>B 

'A<B '1 °A<B 

'A=B °A=B 

-
-
-NC 

, 
f~f1~5~~7~ Al0 All A12 A13 Bl0 B11 B12 B13 

"I i ( t" I" I 1'1 
A15 A16 A17 A18 B15 B16 B17 B18 r f t" ( 1'1 'I 'I 

"oAl ~ A3 BoBl B2 B3 

'A>B °A>8 

'A<8 
,. 

°A<B 

'A=B °A=B 

"oAl ~ Aa BoBl B2 83 "oAl A2 A3 BoBl 8:! B3 

- Ag- 'A>B °A>B - A14- IA>B °A,B 

- B9 - IA<B #3 
°A<B =, B14- IA<B 12 

°A<8 

- NC L- 'A=B 0A=B - NC L- 'A=B °A=B 

J I 
"0 Al A2 Aa Bo Bl B2 B3 

~} OUTPUTS 

MSB = MOST SIGNIFICANT BIT 
LSB = LEAST SIGNIFICANT BIT 
L= LOW LEVEL 
H = HIGH LEVEL 
NC = NO CONNECTION 

IA>B 
IA<B 

'A=B 

Figure 2. Comparison of Two 24-Bit Words 

FAST AND LS TTL DATA 

5-85 

DA>B 
t6 °A<B 

°A=B 

-
..--
rNC 

• 
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SN54174LS85 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
A<B, A> B 20 I1A 

IIH Other Inputs 60 

A<B,A> B 0.1 
rnA Other Inputs 0.3 

Input LOW Current 
IlL A<B,A>B -0.4 mA 

Other Inputs -1.2 

lOS Output Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 20 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

tpLH Any Aor Bto A< B, A> B 24 36 ns 
tpHL 20 30 

tPLH AnyAorBtoA=B 27 45 ns 
tpHL 23 45 

tpLH A<BorA=BtoA>B 14 22 ns 
tpHL 11 17 

tpLH A=BtoA=B 13 20 ns 
tpHL 13 26 

tpLH A>BorA=BtoA<B 14 22 ns 
tPHL 11 17 

AC WAVEFORMS 

1.3V 

VOUT 
1.3V 

Figure 3 

1.3V VOUT 

FAST AND LS TIL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC=MIN,IIN=-18mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 

1.3 V 

1.3V 1.3 V 

Figure 4 



® MOTOROLA 

QUAD 2-INPUT 
EXCLUSIVE OR GATE 

Vee 

TRUTH TABLE 

IN OUT 

A B Z 

L L L 
L H H 
H L H 
H H L 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS86 

QUAD 2-INPUT 
EXCLUSIVE OR GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

Unit 

V 

°c 

mA 

mA 

• 



II 

SN54174LS86 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

40 
IIH Input HIGH Current 

0.2 

IlL Input LOW Current -0.8 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 10 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay, 
tpHL Other Input LOW 

tPLH Propagation Delay, 
tpHL Other Input HIGH 

Limits 

Min Typ Max 

12 23 
10 17 

20 30 
13 22 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC: MIN,IIN :-18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V 10L= 8.0 rnA per Truth Table 

I1A VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC=MAX 

Unit Test Conditions 

ns 
VCC=5.0V 
CL=15pF 

ns 



® MOTOROLA 

DECADE COUNTER; 
DIVIDE-BY-TWELVE COUNTER; 
4-BIT BINARY COUNTER 

The SN54/74LS90. SN54/74LS92 and SN54/74LS93 are high-speed 
4-bit ripple type counters partitioned into two sections. Each counter has a di
vide-by-two section and either a divide-by-fiva (LS90). divide-by-six (LS92) or 
divide-by-eight (LS93) section which are triggered by a HIGH-to-LOW transi
tion on the clock inputs. Each section can be used separately or tied together 
(0 to CP) to form BCD. bi-quinary. moduI0-12. or modul0-16 counters. All of 
the counters have a 2-input gated Master Reset (Clear). and the LS90 also 
has a 2-input gated Master Set (Preset 9). 

• Low Power Consumption ... Typically 45 mW 
• High Count Rates ... Typically 42 MHz 
• Choice of Counting Modes ... BCD. Bi-Ouinary. Divide-by-Twelve. 

Binary 
• Input Clamp Diodes Limit High Speed Termination Effects 

PIN NAMES LOADING (Note a) 

HIGH LOW 

CPO Clock (Active LOW going edge) Input to 0.5 U.L. t.5 U.L. 
+2 Section 

CPl Clock (Active LOW going edge) Input to 0.5 U.L. 2.0 U.L. 
+5 Section (LS90). +6 Section (LS92) 

CPl Clock (Active LOW going edge) Input to 0.5 U.L. 1.0U.L. 
+8 Section (LS93) 

MR1. MR2 Master Reset (Clear) Inputs 0.5 U.L. 0.25 U.L. 

MS1.MS2 Master Set (Preset-9. LS90) Inputs 0.5 U.L. 0.25 U.L. 

00 Output from +2 Section (Notes b & c) 10 U.L. 5 (2.5) U.L. 

01. 02. 03 Outputs from +5 (LS90). +6 (LS92). 10 U.L. 5 (2.5) U.L. 
+8 (LS93) Sections (Note b) 

NOTES: 
a. I TTL Unit Load (U.L.) = 40 IlA HIGH/I.e mA LOW. 
b. The Outpul LOW drive factor is 2.5 U.L. for Military, (54) and 5 U.L. for commercial (74) 

Temperature Ranges. 
c. The 00 Outpuls are guaranteed 10 drive the full fan-oul plus the CPI inpul of the device. 
d. To insure proper operation Ihe rise (tr) and fall time (If) of the clock musl be less than 100 ns. 

14 

6 7 

1 2 

MS 
CPO 

LS90 

2 3 12 9 8 11 

Vee = PIN S 
GND = PIN 10 
NC = PINS 4.13 

14 

LOGIC SYMBOL 

LS92 

CPo 

6 7 12 11 9 

VCC= PINS 
GND= PIN 10 

NC = PINS 2. 3. 4.13 

FAST AND LS TTL DATA 
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SN54/74LS90 
SN54/74LS92 
SN54/74LS93 

DECADE COUNTER; 
DIVIDE-BY-TWELVE COUNTER; 

4-BIT BINARY COUNTER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

•• NSUFFIX 
PLASTIC 

CASE 646-06 

14 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

LS93 

CPo 

Ceramic 
Plastic 
SOIC 

2 3 12 9 8 11 

VCC= PINS 
GND= PIN 10 
NC = PIN 4. 6. 7.13 

• I 



LOGIC DIAGRAM 

LOGIC DIAGRAM 

II 
LOGIC DIAGRAM 

SN54174LS90. SN54174LS92. SN54/74LS93 

LS90 

LS92 

LS93 

® 

0= PIN NUMBERS 
Vee = PIN5 
GND = PIN 10 

o 

® ® 
02 03 

0= PIN NUMBERS 
Vee = PIN 5 
GND= PIN 10 

® ® ® 

03 

01 02 03 

0= PIN NUMBERS 
VCC = PIN 5 
GND= PIN 10 

FAST AND LS TTL DATA 

5-90 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

NC = NO INTERNAL CONNECTION 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dualln-Une Package. 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

NC = NO INTERNAL CONNECTION 

NOTE: 
The Flatpak version has the same 
pinouts (Connection Diagram) as 
the Dual In-Line Package. 

CONNECTION DIAGRAM 
DIP (TOP VIEW) 

NC = NO INTERNAL CONNECTION 

NOTE: 
The Flatpa~ version has the same 
pinouts (Connection Diagram) as 
the Dualln-Une Package. 



SN54174LS90. SN54174LS92. SN54174LS93 

FUNCTIONAL DESCRIPTION 

The LS90, LS92, and LS93 are 4-bit ripple type Decade, 
Divide-By-Twelve, and Binary Counters respectively. Each 
device consists of four master/slave flip-flops which are 
internally connected to provide a divide-by-two section and a 
divide-by-five (LS90), divide-by-six (LS92), or divide-by-eight 
(LS93) section. Each section has a separate clock input which 
initiates state changes of the counter on the HIGH-to-LOW 
clock transition. State changes of the 0 outputs do not occur 
simultaneously because of internal ripple delays. Therefore, 
decoded output signals are subject to decoding spikes and 
should not be used for clocks or strobes. The 00 output of 
each device is designed and specified to drive the rated 
fan-out plus the CP1 input of the device. 

A gated AND asynchronous Master Reset (MR1 • MR2) is 
provided on all counters which overrides and clocks and 
resets (clears) all the flip-flops. A gated AND asynchronous 
Master Set (MS1 • MS2) is provided on the LS90 which 
overrides the clocks and the MR inputs and sets the outputs to 
nine (HLLH). 

Since the output from the divide-by-two section is not 
internally connected to the succeeding stages, the devices 
may be operated in various counting modes. 

LS90 

A. BCD Decade (8421) Counter-The CP1 input must be ex
ternally connected tothe 00 output. The CPO input receives 
the incoming count and a BCD count sequence is pro
duced. 

B. Symmetrical Bi-quinary Divide-By-Ten Counter- The 03 
output must be externally connected to the CPO input. The 
input count is then applied to the CP1 input and a divide-by
ten square wave is obtained at output 00. 

C. Divide-By-Two and Divide-By-Five Counter - No external 
interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function (CPO as the 
input and 00 as the output). The CP1 input is used to obtain 
binary divide-by-five operation at the 03 output. 

LS92 

A. Modulo 12, Divide-By-Twelve Counter - The CP1 input 
must be externally connected to the 00 output. The CPO in
put receives the incoming count and 03 produces a sym
metrical divide-by-twelve square wave output. 

B. Divide-By-Two and Divide-By-Six Counter -No external 
interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function. The CP1 in
put is used to obtain divide-by-three operation at the 01 
and 02 outputs and divide-by-six operation at the 03 out
put. 

LS93 

A. 4-Bit Ripple Counter - The output 00 must be externally 
connected to input CP1. The input count pulses are applied 
to input CPO. Simultaneous divisions of 2, 4, 8, and 16 are 
performed at the 00, 01 , 02, and 03 outputs as shown in 
the truth table. 

B. 3-Bit Ripple Counter- The input count pulses are applied 
to input CP1. Simultaneous frequency divisions of 2, 4, and 
8 are available at the 01 , 02, and 03 outputs. Independent 
use of the first flip-flop is available if the reset function coin
cides with reset of the 3-bit ripple-through counter. 
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SN54174LS90 • SN54174LS92 • SN54174LS93 

LS90 
MODE SELECTION 

LS92 AND LS93 
MODE SELECTION 

RESET/SET INPUTS 

MR1 MR2 MS1 MS2 
H H L 
H H X 
X X H 
L X L 
X L X 
L X X 
X L L 

H = HIGH Voltage Level 
L = LOW VoHage Level 
X = Oon't Care 

LS90 

X 
L 
H 
X 
L 
L 
X 

BCD COUNT SEQUENCE 

OUTPUT 
COUNT 

QO Q1 Q2 Q3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

NOTE: Output 00 is connected to Input 
CP1 for BCD count. 

QO 
L 
L 
H 

OUTPUTS 

Q1 Q2 Q3 

L 
L 
L 
Count 
Count 
Count 
Count 

L L 
L L 
L H 

LS92 
TRUTH TABLE 

RESET OUTPUTS INPUTS 

MR1 MR2 QO 

H H L 
L H 
H L 
L L 

H = HIGH Voltage Level 
L = LOW Vottage Level 
X = Oon't Care 

Q1 Q2 

L L 
Count 
Count 
Count 

Q3 

L 

LS93 
TRUTH TABLE 

OUTPUT OUTPUT 
COUNT 

QO Q1 Q2 Q3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L L L H 
7 H L L H 
8 L H L H 
9 H H L H 

10 L L H H 
11 H L H H 

NOTE: Output 00 IS connected to Input 
CP1· 

COUNT 
QO Q1 Q2 

0 L L L 
1 H L L 
2 L H L 
3 H H L 
4 L L H 
5 H L H 
6 L H H 
7 H H H 
8 L L L 
9 H L L 

10 L H L 
11 H H L 
12 L L H 
13 H L H 
14 L H H 
15 H H H 

Q3 

L 
L 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 

NOTE: Output 00 is connected to Input 

CP1· 

FAST AND LS TTL DATA 
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SN54174LS90. SN54174LS92. SN54174LS93 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

IOL Output Current - Low 54 4.0 mA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

Input LOW Current 
MS,MR -0.4 

IlL CPO -2.4 
CPl (LS90, LS92) -3.2 
CPl (LS93) -1.6 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 15 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, IOH = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

~ VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC = MAX 

mA VCC = MAX • 



a 

SN54174LS90. SN54174LS92. SN54174LS93 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V, CL = 15 pF) 

Limits 

LS90 LS92 LS93 

Symbol Parameter Min Typ Max Min Typ Max Min Typ Max Unit 

'MAX CPO Input Clock Frequency 32 32 32 MHz 

'MAX CPl Input Clock Frequency 16 16 16 MHz 

tpLH Propagation Delay, 10 16 10 16 10 16 
tpHL CPO Input to 00 Output 12 18 12 18 12 18 

ns 

IpLH 
CPO Input to 03 Output 

32 48 32 48 46 70 
tpHL 34 50 34 50 46 70 

ns 

tPLH CP1 Input to 01 Output 
10 16 10 16 10 16 

tPHL 14 21 14 21 14 21 
ns 

tpLH CP1 Input to 02 Output 
21 32 10 16 21 32 

tpHL 23 35 14 21 23 35 
ns 

tpLH CP1 Input to 03 Output 
21 32 21 32 34 51 

tpHL 23 35 23 35 34 51 ns 

tpLH MS Input to 00 and 03 Outputs 20 30 ns 

tpHL MS Input to 01 and 02 Outputs 26 40 ns 

tpHL MR Input to Any Output 26 40 26 40 26 40 ns 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

LS90 LS92 LS93 

Symbol Parameter Min Max Min Max Min Max Unit 

tw CPO Pulse Width 15 15 15 ns 

tw CP1 Pulse Width 30 30 30 ns 

tw MS Pulse Width 15 ns 

tw MR Pulse Width 15 15 15 ns 

tree Recovery Time MR to CP 25 25 25 ns 

RECOVERY TIME (treel is defined as the minimum time required between the end of the reset pulse and the clock transition from HIGH-to·LOW in order to recognize 
and transfer HIGH data to the Q outputs 

AC WAVEFORMS 

1.3V 1.3V 

a 
k--tw-q tpLH 

'----------'~ 
Figure 1 

'The number of Clock Pulses required between the tpHL and tpLH measurements can be determined from the appropriate Truth Tables. 

MR&MS 1.3V 1.3V 

I--tw~lrec:1 
CP b '1.3V 

tPHL 

Q ~.3V 

Figure 2 

MS 

CP 

00. 03 

~ (LS90) 
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tpLH 

1.3 V 

I-- tw-+lrec:1 
~ ~.3V 

/1.3V "-
Figure 3 



® MOTOROLA 

4-BIT SHIFT REGISTER 

The SN54174LS95B is a 4-Bit Shift Register with serial and parallel 
synchronous operating modes. The serial shift right and parallel load are acti
vated by separate clock inputs which are selected by a mode control input. 
;rhe data is transferred from the serial or parallel D inputs to the Q outputs 
synchronous with the HIGH to LOW transition of the appropriate clock input. 
, The LS95B is fabricated with the Schottky barrier diode process for high 
speed and is completely compatible with all Motorola TTL families. 

• Synchronous, Expandable Shift Right 
.. Synchronous Shift Left Capability 
• Synchronous Parallel Load 
• Separate Shift and Load Clock Inputs 
:. Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

S Mode Control Input 

Os Serial Data Input 

PO-P3 Parallel Data Inputs 

NOTE: 
The Flatpak version has the 
same pinouts (Connection 
Diagram) as the Dualln·Line 
Package. 

Vee; PIN 14 
GND; PIN7 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 

CPl Serial Clock (Active LOW Going Edge) Input 0.5 U.L. 0.25 U.L. 

CP2 Parallel Clock (Active LOW Going Edge) Input 0.5 U.L. 0.25 U.L. 

00-0 3 Parallel Outputs (Note b) 10 U.L. 5 (2.5) U.L. 

NOTES: 
a. I TTL Unit Load (U.L.) ; 40 I1A HIGH/I.6 rnA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current- High 

IOL Output Current- Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS95B 

4-BIT SHIFT REGISTER 

LOW POWER SCHOTTKY 

14~ 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXJ 
SN74LSXXN 
SN74LSXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

Unit 

V 

°c 

mA 

mA 

• 



II 

SN54114LS95B 

Po 

LOGIC DIAGRAM 

PI 

-® CPl =-t--L") 

CP2 ®,-S ---L~ 

Vee = PIN 14 
GND= PIN 7 
0= PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

® 

@ 
00 

The L895B is a 4-Bit Shift Register with serial and parallel 
synchronous operating modes. It has a Serial (OS) and four 
Parallel (PO-P3) Data inputs and four Parallel Data outputs 
(00-03). The serial or parallel mode of operation is controlled 
by a Mode Control input (8) and two Clock Inputs (CP1) and 
(CP2). The serial (right-shift) or parallel data transfers occur 
synchronous with the HIGH to LOW transition of the selected 
clock input. 

When the Mode Control input (8) is HIGH, CP2 is enabled. A 
HIGH to LOW transition on enabled CP2 transfers parallel 
data from the PO- P3 inputs to the 00-03 outputs. 

When the Mode Control input (5) is LOW, CPl is enabled. A 

CD 

o 

HIGH to LOW transition on enabled CPl transfers the data 
from Serial input (OS) to 00 and shifts the data in 00 to 01 , 01 
to 02, and 02 to 03 respectively (right-shift). A left-shift is ac
complished by externally connecting 03 to P2, 02 to PI, and 
01 to PO, and operating the LS95B in the parallel mode (5 = 
HIGH). 

For normal operation, 8 should only change states when 
both Clock inputs are LOW. However, changing 5 from LOW 
to HIGH while CP2 is HIGH, or changing 5 from HIGH to LOW 
while CPl is HIGH and CP2 is LOW will not cause any changes 
on the register outputs. 

MODE SELECT - TRUTH TABLE 

OPERATING MODE 

Shift 

Parallel Load 

Mode Change 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

S 

L 
L 

H 

1.. 
.r 
1.. 
.r 
1.. 
.r 
1.. 
.r 

INPUTS 

CP1 CP2 

"1- X 
"1- X 

X 1.. 

L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

OUTPUTS 

Os Pn QO Q1 Q2 

I X L qO q1 
h X H qo ql 

X Pn Po PI P2 

X X No Change 
X X No Change 
X X No Change 
X X Undetermined 
X X Undetermined 
X X No Change 
X X Undetermined 
X X No Change 

I = LOW Voltage Level one set-up time prior to the HIGH to LOW clock transition. 
h = HIGH Voltage Level one set-up time prior to the HIGH to LOW clock transition. 

Q3 

q2 
q2 

P3 

Pn = Lower case letters indicate the state of the referenced input (or output) one set-up time prior to the 
HIGH to LOW clock transition. 
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SN54174LS95B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input HIGH Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 21 

Note t: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max 

fMAX Maximum Clock Frequency 25 36 

tpLH 18 27 
CP to Output 

tpHL 21 32 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tw CP Pulse Width 

ts Data Setup Time 

th Data Hold Time 

ts Mode Control Setup Time 

th Mode Control Hold Time 

Limits 

Min Typ Max 

20 

20 

20 

20 

20 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V Vee = MIN,IIN =-18 rnA 

V Vee = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V 10L= 4.0 rnA Vee = Vec MIN, 
VIN = VIL or VIH 

V IOL=8.0 rnA per Truth Table 

IlA Vec = MAX, VIN = 2.7 V 

rnA Vec = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA Vec=MAX 

rnA VCC=MAX 

Unit Test Conditions 

MHz 

ns 
VCC=5.0V 
CL=15pF 

ns 

Unit Test Conditions 

ns 

ns 

ns VCC=5.0V 

ns 

ns 

• 
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SN54174LS95B 

DESCRIPTION OF TERMS 

SETUP TIME(ts) -is defined as the minimum time required 
lor the correct logic level to be present at the logic input prior to 
the clock transition from HIGH to LOW in order to berecog
nized and transferred to the outputs. 

the clock transition from HIGH to LOW thatthe logic level must 
be maintained at the input in order to ensure continued recog
nition. A negative HOLD TIME indicates that the correct logic 
level may be released priorto the clock transition from HIGH to 
LOW and still be recognized. HOLD TIME (th) -.is defined as the minimum time following 

s 

CP2 

AC WAVEFORMS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

D 

Q 

Figure 1 

____________________ -J 

Figure 2 

FAST AND LS TTL DATA 

5-98 

'"The Data Input is_ 
(DS for CP1) or (Pn forCP2)· 



® MOTOROLA 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

The SN54/74LS107A is a Dual JK Flip-Flop with individual J, K, Direct 
Clear and Clock Pulse inputs. Output changes are initiated by the 
HIGH-to-LOW transition of the clock. A LOW signal on CD input overrides the 
other inputs and makes the Q output LOW. 

The SN54/74LS107A is the same as the SN54/74LS73A but has comer 
power pins. 

CONNECTION DIAGRAM DIP (TOP VIEW) 

VCC COl CPl K2 CO2 CP2 

Jl Ql Kl Q2 

LOGIC SYMBOL 

Q 3 8 

12 CP 9 

4 K 2 11 

13 
Vee = PIN 14 
GNO= PIN 7 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

NOTE: 
The Flatpak version has the 
same pinouts (Connection 
Diagram) as the Dual In-Line 
Package. 

2 

Q 5 

CP 

K 6 

10 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-99 

SN54/74LS107A 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

LOW POWER SCHOTTKY 

.- J SUFFIX 
CERAMIC 

CASE 632-0B 

•• NSUFFIX 
PLASTIC 

CASE 646-06 

14# 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 °C 
0 25 70 

-0.4 mA 

4.0 mA 
B.O 

• 



II 

SN54174LS1 07 A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min, Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

J, K 20 
Clear 60 
Clock 80 

IIH Input HIGH Current 
J,K 0.1 
Clear 0.3 
Clock 0.4 

IlL Input LOW Current 
J, K -0.4 
Clear and Clock -0.8 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 6.0 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max 

fMAX Maximum Clock Frequency 30 45 

tpLH Propagation Delay, 15 20 

tpHL Clock to Output 15 20 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max 

tw Clock Pulse Width 20 

tw Clear Pulse Width 25 

ts Setup Time 20 

th Hold Time 0 

FAST AND LS TIL DATA 

5-100 

Unit Test Conditions 

V 
Guaranteed Input' HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC= MIN,IIN =-18mA 

V VCC = MIN, IOH = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC=MAX 

Unit Test Conditions 

MHz 

ns 
VCC=5.0V 
CL=15pF 

ns 

Unit Test Conditions 

ns 

ns 
VCC=5.0V 

ns 

ns 



® MOTOROLA 

DUAL J K POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

The SN54/74LS1 09A consists of two high speed completely independent 
transition clocked JK flip-flops. The clocking operation is independent of rise 
and fall times of the clock waveform. The JK design allows operation as a D 
flip-flop by simply connecting the J and K pins together. 

LOGIC DIAGRAM 

SET(SD)'----~~ 
5(11) 

ClEAR (CO) 
1(15) --t-+-----'''"'l 
CLOCK .-------' 

4(12) 

J 
2(14) . 

K 
3(13) 

MODE SELECT - TRUTH TABLE 

INPUTS 
OPERATING MODE 

So Co J K 

Set L H X X 
Reset (Clear) H L X X 
'Undetermined L L X X 
Load "1" (Set) H H h h 
Hold H H I h 
Toggle H H h I 
Load "0' (Reset) H H I I 

OUTPUTS 

Q Q 

H L 
L H 
H H 
H !: 
9 q 
q q 
L H 

• Both outputs will be HIGH while both So and CD are LOW, but the output states 
are unpredictable if So and CD go HIGH simultaneously. 

H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Don't Care 
I, h (q) = Lower case letters indicate the state of the referenced input (or output) 

one set·up time prior to the LOW to HIGH clock transition. 

Q 
6(10) 

Q 
7(9) 

FAST AND LS TTL DATA 

5-101 

SN54/74LS109A 

DUAL JK POSITIVE 
EDGE-TRIGGERED FLIP-FLOP 

2 

4 

3 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

VCC = PIN 16 
GND = PIN8 

11 

15 

10 

9 

• 



II 

SN5417 4LS1 09A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ . Max 'Unlt 

VCC 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 

10H Output Current- High 54,74 -0.4 mA 

10L Output Current - Low: 54 4.0 mA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol 'Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
J, K. Clock 20 !lA 

IIH Set, Clear 40 

J, K, Clock 0.1 
mA Set, Clear 0.2 

Inpu~LOW Current 
IlL J, K, Clock -0.4 mA 

Set,Clear -0.8 

lOS Output Short Circu~ Current (Note 1) -20 -100 mA 

ICC Power Supply Current 8.0 mA 

Note 1. Not more than one output should be shorted at a ume, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

IMAX Maximum Clock Frequency 25 33 MHz 

tPLH 13 25 ns 

tpHL 
Clock, Clear, Set to Output 

25 40 ns 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tw Clock High Clear, Set Pulse Width 

Data Setup Time - HIGH. 
Is LOW 

th Hold time 

Limits 

Min Typ Max 

25 

20 

20 

5.0 

FAST AND LS TTL DATA 

5-102 

Unit 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltag!l for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VILper Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

VCC= 5.0 V 
CL= 15 pF 

Test Conditions 

VCC=5.0V 



® MOTOROLA 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

The SN54/74LS112A dual JK flip-flop features individual J, K, clock, and 
asynchronous set and clear inputs to each flip-flop. When the clock goes 
HIGH, the inputs are enabled and data will be accepted. The logic level of the 
J and K inputs may be allowed to change when the clock pulse is HIGH and 
the bistable will perform according tothe truth table as long as minimum set-up 
and hold time are observed. Input data is transferred to the outputs on the 
negative-going edge of the clock pulse. 

LOGIC DIAGRAM (Each Flip-Flop) 

CLEAR (CD) 0---4 ,-----4 ___ +_, .... --+f<I-----, +-----0 SET (80) 
~5(14) 4(IW 

3(11) 2(12) 

1(13) 
CLOCK (CP) 

MODE SELECT - TRUTH TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So Co J K Q Q 

Set L H X X H L 
Reset (Clear) H L X X L H 
'Undetermined L L X X t:t H 
Toggle H H h h q q 
Load "0" (Reset) H H I h L H 
Load "1" (Set) H H h I H !: 
Hold H H I I q q 

• Both outputs will be HtGH while both SD and CD are LOW, butthe output states 
are unpredictable if SD and CD go HIGH simultaneously. 

H, h = HIGH Voltage Level 
L. I = LOW Voltage Level 
X = Don'tCare 
I. h (q) = Lower case letters indicate the state of the referenced input (or output) 

one set·up time prior to the HIGH to LOW clock transition. 

FAST AND LS TTL DATA 

5-103 

SN54/74LS112A 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

LOW POWER SCHOTTKY 

JI!ff!/lf~ JSUFFIX 
CERAMIC 

CASE 620-09 

3 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

9 

15 

VCC= PIN 16 
GNO= PIN 8 

7 

14 

• ! 



II 

SN54174LS112A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54,74 -0.4 rnA 

101:. Output Current...,. Low 54 4.0 rnA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)' 

Limits 

Symbol Parameter Min TYP Max Unit Test Conditions 

VIH Input HIGH Voltage. 2.0 V 
Guaranteed Input HIGH VoltaQe for 
All Inputs 

54 0.7 Guaranteed Input LOW Voltage for 
VIL Input LOW Voltage V All Inputs 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC = MIN, liN = -18 rnA 

54 2.5 3.5 V VCC = MIN, 10H = MAX, VIN = VIH 
VOH Output HIGH VoHage 

or VIL per Truth Table 74 2.7 3.5 V 

54,74 0.25 0.4 V IOL=4.0mA VCC = VCC MIN, 
VOL Output LOW Voltage 

74 0.35 0.5 V 

J,K 20 
Set, Clear 60 (.IA 
Clock 80 

IIH Input HIGH Current 
J,K 0.1 
Set, Clear 0.3 rnA 
Clock 0.4 

IlL 
Input LOW Current J,K -0.4 

rnA Clear, Set, Clk -0.8 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 6.0 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

fMAX Maximum Clock Frequency 30 45 MHz 

tPLH Propagation Delay, Clock 15 20 ns 

tpHL Clear, Set to Output 15 20 ns 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tw Clock Pulse Width High 

tw Clear, Set Pulse Width 

Is Setup Time 

th Hold Time 

limits 

Min TYP Max 

20 

25 

20 

0 

FAST AND LS TTL DATA 

5-.104 

Unit 

ns 

ns 

ns 

ns 

VIN = VIL or VIH 
IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC= 5.0 V 
CL=15pF 

Test Conditions 

VCC=5.0V 



® 'MOTOROLA 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

The SN54/74LS113A offers individual J, K, set, and clock inputs. These 
monolithic dual flip-flops are designed so that when the clock goes HIGH, the 
inputs are enabled and data will be accepted. The logic level of the J and K 
inputs may be allowed to change when the clock pulse is HIGH and the 
bistable will perform according to the truth table as long as minimum setup 
times are observed. Input data is transferred to the outputs on the 
negative-going edge of the clock pulse. 

LOGIC DIAGRAM (Each Flip-Flop) 

Jo-----"I 
3(11) 

1(13) 
CLOCK(CP) 

MODE SELECT - TRUTH TABLE 

OPERATING MODE 

Set 
Toggle 
Load "0" (Reset) 
Load "1" (Set) 
Hold 

H, h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Don't Care 

So 

L 
H 
H 
H 
H 

INPUTS 

J K 

X X 
h h 
I h 
h I 
I I 

t----o SET (So) 
4(1~ 

2(12) 

OUTPUTS 

Q Q 

f:i L 
q q 
L H 
H !: 
q q 

I, h (q) = Lower case letters indicate the state of the referenced input (or output) 
one set-up time prior to the HIGH to LOW clock transition. 

FAST AND LS TTL DATA 

5-105 

SN54/74LS113A 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

4 10 30S0
Q 5

11
J 

1 CP 13 

2 K Q 6 1 

VCC= PIN 14 
GNO=PIN7 



II 

SN54174LS113A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min 'Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

J, K 20 
Set 60 I1A 
Clock 80 

IIH Input HIGH Current 
J, K 0.1 
Set 0.3 rnA 
Clock 0.4 

IlL Input LOW Current 
J, K -0.4 

rnA Set, Clock -0.8 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 6.0 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

'MAX Maximum Clock Frequency 30 45 MHz 

tpLH Propagation Delay, Clock 15 20 ns 

tpHL Set to Output 15 20 ns 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tw Clock Pulse Width High 

tw Set Pulse Width 

ts Setup Time 

th Hold Time 

limits 

Min Typ Max 

20 

25 

20 

0 

FAST AND LS TTL DATA 

5-106 

Unit 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC=MIN,IIN=-18mA 

VCC = MIN, IOH = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL= 15pF 

Test Conditions 

VCC = 5.0 V 

Unit 

V 

°C 

rnA 

rnA 



® MOTOROLA 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

The SN54/74LS114A offers common clock and common clear inputs and 
individual J, K, and set inputs. These monolithic dual flip-flops are designed 
so that when the clock goes HIGH, the inputs are enabled and data will be 
accepted. The logic level ofthe J and K inputs may be allowed to change when 
the clock pulse is HIGH and the bistable will perform according to the truth 
table as long as minimum set-up times are observed. Input data is transferred 
to the outputs on the negative-going edge of the clock pulse. 

LOGIC DIAGRAM (Each Flip-Flop) 

CLEAR (Co)L..---+---+-+-. ...---+H----+------' 
TO 

4(10) 
SET (80) 

OTHER {-------:::::::::!3 
FUP-FLOP J o------J 

E"':....----o K 

3(11) 13 
CLOCK (CP) 

MODE SELECT - TRUTH TABLE 

INPUTS OUTPUTS 
OPERATING MODE 

So Co J K Q Q 

Set L H X X H L 
Reset (Clear) H L X X L H 
'Undetermined L L X X '::l H 
Toggle H H h h q q 
Load "0" (Reset) H H I h L H 
Load "1" (Set) H H h I H !: 
Hold H H I I q q 

• Both outputs will be HIGH while both So and COare LOW. bultheoutputstates 
are unpredictable if So and Co go HIGH simultaneously. 

H. h = HIGH Voltage Level 
L, I = LOW Voltage Level 
X = Don't Care 
I, h (q) = Lower case lellers indicate the state of the referenced input (or output) 

one set-up time prior to the HIGH to LOW clock transition. 

2(12) 

FAST AND LS TTL DATA 

5-107 

SN54/74LS114A 

DUAL JK NEGATIVE 
EDGE-TRIGGERED FLIP-FLOP 

13 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

N SUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

VCC= PIN 14 
GNO= PIN 7 

9 

8 



II 

SN54/74LS114A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

J, K 20 
Set 60 

I1A Clear 120 
Clock 160 

IIH Input HIGH Current 
J, K 0.1 
Set 0.3 

mA 
Clear 0.6 
Clock 0.8 

J, K -0.4 
IlL Input LOW Current Set -0.8 mA 

Clear, Clock -1.6 

lOS Output Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 6.0 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°e, Vee = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

fMAX Maximum Clock Frequency 30 45 MHz 

tPLH Propagation Delay, Clock, 15 20 ns 

tPHL Clear, Set to Output 15 20 ns 

AC SETUP REQUIREMENTS (TA = 25°C, Vce = 5.0 V) 

Symbol Parameter 

tw Clock Pulse Width High 

tw Clear, Set Pulse Width 

ts Setup TIme 

th Hold Time 

Limits 

Min Typ Max 

20 

25 

20 

0 

FAST AND LS TTL DATA 

5-108 

Unit 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

Vec = MIN, liN = -18 mA 

VCC= MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA I VCC = VCC MIN, I VIN = VIL or VIH 
IOL=8.0mA per Truth Table 

Vce = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 

Test Conditions 

VCC=5.0V 

Unit 

V 

°c 

mA 

mA 



® MOTOROLA 

RETRIGGERABLE MONOSTABLE 
MULTIVIBRATORS 

These dc triggered multivibrators feature pulse width control by three meth
ods. The basic pulse width is programmed by selection of external resistance 
and capacitance values, The LS122 has an internal timing resistor that allows 
the circuits to be used with only an external capacitor. Once triggered, the ba
sic pulse width may be extended by retriggering the gated low-level-active (A) 
or high-level-active (8) inputs, or be reduced by use of the overriding ciear. 

• Overriding Clear Terminates Output Pulse 
• Compensated for VCC and Temperature Variations 
• DC Triggered from Active-High or Active-Low Gated Logic Inputs 
• Retriggerable for Very Long Output Pulses, up to 100% Duty Cycle 
• Internal Timing Resistors on LS122 

SN54/74LS123 (TOP VIEW) 
(SEE NOTES 1 THRU 4) 

1 2 
Cext 10 20 CLR 26 2A 

1A 1B 1 

VCC 

CLR 

SN54/74LS122 (TOP VIEW) 
(SEE NOTES 1 THRU 4) 

NC Rint 0 

GND 

NC ~ NO INTERNAL CONNECTION. 

NOTES: 
1. An external timing capacitor may be connected between Cext and Rext/Cext (positive). 
2. To use the mternal timing resistor of the LS122, connect Rint to Vee-
3. For improved pulse width accuracy connect an external resistor between Rext/Cext and 

Vee with Rint open-circuited. 
4. To obtain variable pulse widths, connect an external variable resistance between Rint/Cext 

and Vee. 

FAST AND LS TTL DATA 

5-109 

SN54n4LS122 
SN54n4LS123 

RETRIGGERABLE MONOSTABLE 
MUL TIVIBRATORS 

LOW POWER SCHOTTKY 

,,- J SUFFIX 
CERAMIC 

CASE 620-09 

'"-
N SUFFIX 
PLASTIC 

CASE 648-08 

16# D SUFFIX 
SOIC 

CASE 751B-03 

I- J SUFFIX 
CERAMIC 

CASE 632-08 
14 

'. NSUFFIX 
PLASTIC 

CASE 646-06 

14# D SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

II 



II 

SN54174LS122. SN54174LS123 

CLEAR 

L 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
l' 
l' 

LS122 
FUNCTIONAL TABLE 

INPUTS 

A1 A2 81 82 

X X X X 
H H X X 
X X L X 
X X X L 
L X l' H 
L X H l' 
X L l' H 
X L H l' 
H .j, H H 
.j, .j, H H 
.j, H H H 
L X H H 
X L H H 

TYPICAL APPLICATION DATA 

OUTPUTS 

Q Q 

L H 
L H 
L H 
L H 
Il II 
Il II 
Il II 
Il II 
Il II 
Il II 
Il II 
Il II 
Il II 

The output pulse tw is a function of the external compo
nents. Cext and Rext orCext and Rint on the LS122. Forvalues 
of Cext ~ 1000 pF. the output pulse at VCC = 5.0 V and VRC = 
5.0 V (see Figures 1. 2. and 3) is given by 

tw = K Rext Cext where K is nominally 0.45 

If Cext is on pF and Rext is in kn then tw is in nanoseconds. 
The Cext terminal of the LS122 and LS123 is an internal 

connection to ground. however for the best system perfor
mance Cext should be hard-wired to ground. 

Care should be taken to keep Rext and Cext as close to the 
monostable as possible with a minimum amount of inductance 
between the Rext/Cext junction and the Rext/Cext pin. Good 
groundplane and adequate bypassing should be designed 
into the system for optimum performance to insure that no 
false triggering occurs. 

It should be noted that the Cext pin is internally connected 
to ground on the LS122 and LS123. but not on the LS221. 
Therefore. if Cext is hard-wired externally to ground. substitu
tion of a LS221 onto a LS123 socket will cause the LS221 to 
become non-functional. 

The switching diode is not needed for electrolytic capaci
tance application and should not be used on the LS122 and 
LS123. 

To find the value of K for Cext ;:;, 1000 pF. refer to Figure 4. 
Variations on V CC or VRC can cause the value of K to change. 
as can the temperature of the LS123. LS122. Figures 5 and 
6 show the behavior of the circuit shown in Figures 1 and 2 if 

LS123 
FUNCTIONAL TABLE 

INPUTS OUTPUTS 

CLEAR A 8 Q Q 

L X X L H 
X H X L H 
X X L L H 
H L l' Il II 
H .j, H Il II 
l' L H Il II 

separate power supplies are used for V CC and VRC. If VCC is 
tied to VRC. Figure 7 shows how K will vary with VCC and 
temperature. Remember. the changes in Rext and Cext with 
temperature are not calculated and included in the graph. 

As long as Cext <! 1000 pF and 5K $ Rext $ 260K 
(SN74LS122/123) or 5K $ Rext $160 K (SN54LS122/123). 
the change in K with respect to Rext is negligible. 

If Cext $ 1000 pF the graph shown on Figure 8 can be used 
to determine the output pulse width. Figure 9 shows how K will 
changeforCext$1000pFifVccandVRcareconnectedtothe 
same power supply. The pulse width tw in nanoseconds is 
approximated by 

tw = 6 + 0.05 Cext (pF) + 0.45 Rext (kQ) Cext + 11.6 Rext 

In order to trim the output pulse width. it is necessary to 
include a variable resistor between V CC and the RextlCext pin 
or between VCC and the Rext pin of the LS122. Figure 10.11. 
and 12 show how this can be done. Rext remote should be kept 
as close to the monostable as possible. 

Retriggering of the part. as shown in Figure 3. must not 
occur before Cext is discharged or the retrigger pulse will not 
h~ve any effect. The discharge time of Cext in nanoseconds is 
guaranteed to be less than 0.22 Cext (pF) and is typically 0.05 
Cext (pF). 

For the smallest possible deviation in output pulse widths 
from various devices. it is suggested that Cext be kept 
<! 1000 pF. 

FAST AND LS TTL DATA 
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SN54174LS122. SN54174LS123 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

IOH Output Current - High 54,74 -0.4 

IOL Output Current - Low 54 4.0 
74 8.0 

Rext External Timing Resistance 54 5.0 180 
74 5.0 260 

Cext External Capacitance 54,74 No Restriction 

Rext/Cext Wiring Capacitance at Rext/Cext Terminal 54, 74 

WAVEFORMS 

RETRIGGER 
PULSE (See Application Data) 

BINPUT n n ~ I ____ ~ ~ ________ __ 

QOUTPU~ 
.... I .. ~--- tw -----.1 .. 1 OUTPUT WITHOUT RETRIGGER 

EXTENDING PULSE WIDTH 

BINPUT ~'--_______________ _ 

CLEAR INPUT 

QOUTPU~ 

u CLEAR PULSE 

I -----1 OUTPUT WITHOUT CLEAR PULSE 

OVERRIDING THE OUTPUT PULSE 

FAST AND LS TTL DATA 
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50 

Unit 

V 

°c 

mA 

mA 

kn 

pF 

• 



II 

SN54114LS122. SN54114LS123 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

LS122 11 
ICC Power Supply Current 

LS123 20 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max 

tpLH Propagation Delay, A to 9 23 33 

tpHL Propagation Delay, A to Q 32 45 

tpLH Propagation Delay, B to Q 23 44 

tpHL Propagation Delay, B to Q 34 56 

tpLH Propagation Delay, Clear to Q 28 45 

tpHL Propagation Delay, Clear to Q 20 27 

twmin AorBtoQ 116 200 

twO AtoBtoQ 4.0 4.5 5.0 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol. Parameter 

tw Pulse Width 

Limits 

Min I Typ I Max 

40 I I 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN = -18 mA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

ItA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

mA VCC = MAX 

Unit Test Conditions 

ns 
Cext=O 
CL=15pF 

ns 
Rext=5.0 kn 
RL=2.0kQ 

ns 

ns Cext = 1000 pF, Rext = 10 kQ, 

liS CL = 15 pF, RL = 2.0 kQ 

Unit Test Conditions 

ns 



VCC 

Pin 
51n 

SN54174LS122. SN54174LS123 

VRC VCC 

Rext 

Cext 

Cext Rextl Vcc 
Cext Q 

CLR 

B 112 LS123 

Q 
A GND 

Figure 1 

10 

LL 
2: 

J 
u.i 
(.) 
z 
f:'5 
U 
<f. 

0.1 

tS 
....I 
< 
Z 
II: 
W 

~ 0.01 

0.001 

I o.1I1F 

Pout 

\ 
~ , 

Pin 

RETRIGGER 

Figure 3 

5K j Rext J260K 

1\ 
\ 

:\ 
0.3 0.35 0.4 0.45 0.5 0.55 

K 

Figure 4 
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VCC 

51n 

VRC vee 
Rext 

Cext I o.1 I1F 

Cext Rextl Vcc 
CLR Cext 
B2 Q Pout 

Bl LS122 

A2 
Al 

Q 
GND 

Figure 2 

L 

• 



II 

SN54174LS122. SN54174LS123 

0.55 ,---..,---..,---;,------. 

VRC=5V 
Cext = 1000 pF 

0.51---t---+-7""Ih~ 

K 

0.35.~--'----:---'----: 
4.5 5 5.5 

VCC 

Figure 5. K versus VCC 

100000 

Rext = 260 kn 

10000 Rext= 160kn 

u;-
.s 
j!: 
c 
3E 
w 
~ 
::> 1000 n. 

~ 
n. 
I-
::> 
0 

~ 

100 

0.5 II.-"Md--''''r--t---t----t 0.5 I---+---I---j-----j 

K K 

125°C 
0.4 1--+---t-....3oo,;,-+~~ 0.41---+---I---j-----j 

0.35 !-:-_..I-_-:!-_---L_---:! 
4.5 5 5.5 

0.35';-:-_-'-_---:-_---'_--;! 
4.5 5 5.5 

VRC VCC= VRC 

Figure 6. K versus VRC Figure 7. K versus VCC and VRC 

./ ,. 
/' V 

---------

V./ ./ V ..... i-' 

--- ,,; ...... - _ ...... 
k-""'" ~ ..... ---- .... ~ ~ .......... ~~ ..... ........... 

- .--.-- \\ - .-- i-"" ~ ~ 
Rext= 80 kn 
Rext=40kn 
Rext= 20 kn 
Rext = 10 kn 
Rext = 5 kn 

1 1 '1 1 
10 100 1000 

Cext, EXTERNAL TIMING CAPACITANCE (pF) 

Figure 8 
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SN54174LS122. SN54174LS123 

0.65 ,-------,-------,---------,----------, 

0.61-------::=-_...!::::,---

0.5J------+-----f-------+------J 

4.5 4.75 

VCC VOLTS 

Figure 9 

5.25 

gVCC 

Rext 
Rext REMOTE 

PIN7~ __ _ 

OR 15 -L _ 

-i cext 
PIN6 
OR14 

Figure 10. LS123 Remote Trimming Circuit 
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SN54J74LS122 • SN54J74LS123 

PIN 9 • OPEN Rex! gVCC 

Rex! REMOTE 

PINI3~---

----J Cext 

PM" 1 
Figure 11. LS122 Remote Trimming Circuit Without Rext 

PIN9 ... ----------

PIN 13"· ---1 .... 

~"--I 

gVCC 

Rext 
REMOTE 

Figure 12. LS122 Remote Trimming Circuit with Rint 
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® MOTOROLA 

QUAD 3-STATE BUFFERS 

Vee E 

E D 

Vee E 

D 

LS125A 

INPUTS 

D o 

3 

OED 

LS125A 

DOE 

3 

D 0 

D 0 

OED 0 GND 

LS126A 

TRUTH TABLES 

LS126A 

INPUTS 

E 0 OUTPUT E 0 OUTPUT 

L L 
L H 
H X 

L H 
H H 

(Z) L 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 
(Z) = High Impedance (off) 

L 
H 
X 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current High 

IOL Output Current Low 

L 
H 
(Z) 

54 
74 

54 
74 

54 
74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54n4LS125A 
SN54n4LS126A 

QUAD 3-STATE BUFFERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °c 
25 70 

-1.0 rnA 
-2.6 

12 rnA 
24 



II 

SN54174LS125A • SN54174LS126A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.4 
VOH Output HIGH Voltage 

74 2.4 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

10ZH Output Off Current HIGH 20 

10ZL Output 011 Current LOW -20 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -40 -225 

LS125A 20 
ICC Power Supply Current 

LS126A 22 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH 

tpLH Propagation Delay, 

tpHL Data to Output 

tPHL 

Output Enable Time 
tpZH to HIGH Level 

Output Enable Time 
tpZL to LOW Level 

Output Disable Time 
tpHZ from HIGH Level 

Output Disable Time 
tpLZ from LOW Level 

LS125A 

LS126A 

LS125A 

LS126A 

LS125A 

LS126A 

LS125A 

LS126A 

LS125A 

LS126A 

LS125A 

LS126A 

Limits 

Min Typ Max 

9.0 15 

9.0 15 

7.0 18 

8.0 18 

12 20 

16 25 

15 25 

21 35 

20 

25 

20 

25 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC= MIN, liN =-18 rnA 

V VCC = MIN, 10H = MAX, VIN = VIH 

V or VIL per Truth Table 

V IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL= 24 rnA per Truth Table 

I1A VCC = MAX, VOUT = 2.4 V 

I1A VCC = MAX, VOUT = 0.4 V 

I1A VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

VIN = 0 V, VE = 4.5 V 
rnA VCC=MAX 

VIN = 0 V, VE = 0 V 

Unit Test Conditions 

ns Figure 2 

VCC=5.0V 
CL=45 pF 

ns Figures 4, 5 
RL=667Q 

ns Figures 3, 5 

ns Figures 4,5 
VCC=5.0V 
CL = 5.0 pF 

ns Figures 3, 5 
RL=667Q 



Figure 1 

Ve 

Figure 3 

SN54174LS125A. SN54174LS126A 

Vee 

i~ 
SWl 

TO OUTPUT 
UNDER TEST""---r*--'--..-.r.h 

5kQ 

r ~{ 
FigureS 

SWITCH POSITIONS 

SYMBOL SW1 SW2 

tpZH 

tpZL 

tpLZ 

tpHZ 

Open Closed 

Closed Open 

Closed Closed 

Closed Closed 

FAST AND LS TTL DATA 
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Figure 2 

Figure 4 

tpHZ 
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® MOTOROLA 

QUAD 2-INPUT 
SCHMITT TRIGGER NAND GATE 

The SN54/74LS132 contains four 2-lnput NAND Gates which accept stan
dard TTL input signals and provide standard TTL output levels. They are ca
pable of transforming slowly changing input signals into sharply defined, jitter
free output sigrials. Additionally, they have greater noise margin than 
conventional NAND Gates. 

Each circuit contains a 2-input Schmitt trigger followed by a Darlington level 
shifter and a phase splitter driving a TTL totem pole output. The Schmitt trigger 
uses positive feedback to effectively speed-up slow input transitions, and 
provide different input threshold voltages for positive and negative-going tran
sitions. This hysteresis between the positive-going and negative-going input 
thresholds (typically 800 mY) is determined internally by resistor ratios and is 
essentially insensitive to temperature and supply voltage variations. As long 
as one input remains at a more positive voltage than VT + (MAX), the gate will 
respond to the transitions of the other input as shown in Figure 1. 

LOGIC AND CONNECTION DIAGRAM 
DIP (TOP VIEW) 

Vee 

SN54/74LS132 

QUAD 2-INPUT 
SCHMITT TRIGGER NAND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 7S1A-02 

ORDERING INFORMATION 

SN54LSXXXJ CeramiC 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

3~-+--1---~-+-++-~--~--+-~--~ 

O~O----~~O~.4----~----~O~.9~5-----1~.2~~----~----1~.8~~2 

VIN, INPUT VOLTAGE (VOLTS) 

Figure 1. VIN versus VOUT Transfer Function 

FAST AND LS TTL DATA 
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SN54174LS132 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54,74 -0.4 mA 

10l Output Current - low 54 4.0 mA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VT+ Positive-Going Threshold Voltage 1.5 2.0 V VCC=5.0V 

VT- Negative-Going Threshold Voltage 0.6 1.1 V VCC=5.0V 

VT+-VT- Hysteresis 0.4 0.8 V VCC=5.0V 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC = MIN, liN = -18 mA 

54 2.5 3.4 
VOH Output HIGH Voltage V VCC = MIN, 10H = -400 ItA, VIN = Vil 

74 2.7 3.4 

54, 74 0.25 0.4 V VCC = MIN, 10l = 4.0 mA, VIN = 2.0 V 
VOL Output lOW Voltage 

V VCC = MIN, 10l = 8.0 mA, VIN = 2.0 V 74 0.35 0.5 

IT+ 
Input Current at Positive-Going 

-0.14 mA VCC = 5.0 V, VIN = VT+ Threshold 

IT-
Input Current at Negative-Going 

-0.18 mA VCC = 5.0 V, VIN = VT-Threshold 

20 IlA VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

VCC = MAX, VIN = 7.0 V 0.1 mA 

III Input lOW Current -0.4 mA VCC = MAX, VIN = 0.4 V 

lOS Output Short Circuit Current (Note 1) -20 -100 mA Vce = MAX, VOUT = 0 V 

Power Supply Current 

ICC Total, Output HIGH 5.9 11 mA VCC = MAX, VIN =OV 

Total, Output lOW 8.2 14 mA VCC = MAX, VIN = 4.5 V 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (T A = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tplH Turn-Off Delay, Input to Output 22 ns VCC=5.0V 

tpHl Turn-On Delay, Input to Output 22 ns Cl=15pF 

3V--------- r----------~ 

VINOV--{::'J r::l ,.----
VOUT ~.3V }1.3V 

Figure 2. AC Waveforms 
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El-a~ 
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013 
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9 I!:! 

~~ 
w~ 
0::> 
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,:. 
> 

II 

2 

1.6 -
1.2 

0.8 

0.4 

o 
4.5 

1.9 

SN54174LS132 

TA=25°C 

VT+ 

Yr-
t.VT 

4.75 5 5.25 
VCC. POWER SUPPLY VOLTAGE (VOLTS) 

Figure 3. Threshold Voltage and Hysteresis 
versus Power Supply Voltage 

Yr+ 

Yr-

5.5 

t.VT 
0·~55° 00 25° 75° 125° 

TA. AMBIENT TEMPERATURE (OC) 

Figure 4. Threshold Voltage and Hysteresis 
versus Temperature 
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® MOTOROI.A 

13-INPUT NAND GATE 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOl Output Current - low 

GND 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS133 

13-INPUT NAND GATE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN54lSXXXJ Ceramic 
SN74lSXXXN Plastic 
SN74lSXXXD SOIC 

Typ Max 

5.0 5.5 
5.0 5.25 

25 125 
25 70 

-0.4 

4.0 
8.0 

Unit 

V 

°c 

rnA 

rnA 

• 
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SN54174LS133 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol P~rameter Min TYP Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 I'A 
IIH Input HIGH Current 

mA 0.1 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

Power Supply Current 

ICC Total, Output.HIGH 0.5 rnA 
Total, Output LOW 1.1 

Note 1: Not more than one output should be shorted at a time, nor lor more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Tum-Off Delay, h1put to Output 

tpHL Turn-On Delay, Input to Output 

Limits 

Min TYP Max Unit 

10 15 

40 59 

FAST AND LS TTL DATA 
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ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC= MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 



® MOTOROLA 

QUAD 2-INPUT 
EXCLUSIVE OR GATE 

VCC 

* OPEN COLLECTOR OUTPUTS 

TRUTH TABLE 

IN OUT 

A B Z 

L L L 
L H H 
H L H 
H H L 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

VOH 

IOL 

Parameter 

Supply Voltage 

Operating Ambient Temperature Range 

Output Voltage - High 

Output Current - Low 

FAST AND LS TTL DATA 
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Min 

4.75 

0 

SN74LS136 

QUAD 2-INPUT 
EXCLUSIVE OR GATE 

LOW POWER SCHOTTKY 

14~ 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751 A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

Typ Max Unit 

5.0 5.25 V 

25 70 °C 

5.5 V 

B.O mA 

• 
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SN74LS136 

DC CHARACTI;RISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

VIL Input LOW Voltage 

VIK Input Clamp Diode VOltage 

IOH Ou~utHIGH Current 

VOL Output LOW Voltage 

IIH Input HIGH Current 

IlL Input LOW Current 

ICC Power Supply Current 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay, 
tPHL Other Input LOW 

tpLH Propagation Delay, 
tPHL Other Input HIGH 

Limits 

Min Typ Max 

2.0 

0.8 

-0.65 -1.5 

100 

0.25 0.4 

0.35 0.5 

40 

0.2 

-0.8 

10 

LImits 

Min Typ Max 

18 30 
18 30 

18 30 
18 30 

FAST AND LS TIL DATA 
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.. 

Unit TestCondltlons 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

V 
Guaranteed Input LOW VoHage for 
All Inputs 

V VCC = MIN, liN = -18 mA 

!1A VCC = MIN, VOH = MAX 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=8.0mA per Truth Table 

!LA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA Vcc = MAX 

Unit Test Conditions 

ns 
VCC=5.0V 

CL = 15 pF, RL = 2.0 kn 
ns 



® MOTOROLA 

3-LINE TO 8-LINE 
DECODERS/DEMULTIPLEXERS 
WITH ADDRESS LATCHES 

DATA OUTPUTS 

Vee YO Yl Y2 Y3 Y4 YS 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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SN54/74LS137 

3-LlNE TO 8-LINE 
DECODERS/DEMULTIPLEXERS 

WITH ADDRESS LATCHES 

Min 

4.5 
4.75 

-55 
0 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 64S-0S 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

Typ Max 

5.0 5.5 
5.0 5.25 

25 125 
25 70 

-0.4 

4.0 
S.O 

Unit 

V 

°C 

mA 

mA 



SN54174LS137 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

ENABLE SELECT 

GL G1 G2 C B A Vb Y1 Y2 Y3 'Y4 Y5 'Y6 

X X H X X X H H H H i-I H H 
X L X X X X H H H H H H H 

L H L L L L L H H H H H H 
L H L L L H H L H H H H H 
l 'H L l H l H H L H H H H 
L H L L H H H H H L H H H 

L H L H L L H H H H L H H 
L H L H L H H H H H H .. L H 
L H L H H L H H H H H· H L 
L H L H H H H H H H H H H 

H ,H L X X X 
Output corresponding to stored 

address, L; all others, H 

H = high level, L" low level, X = Irrelevant 

SELECT 
INPUTS 

ENABLE{Gl 
INPUTS G2 -""---...., 

G1 

FAST AND LS TTL DATA 
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Y7 

H 
H 

H 
H 
H 
H 

H 
H 
H 
L 

DATA 
OUTPUTS 



SN54174LS137 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 ~A 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 18 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (VCC = 5.0 V, TA = 25°C) 

Levels of Limits 

Symbol Parameter Delay Min Typ 

tpLH Propagation Delay Time, A, B, C to Y 
2 11 

tpHL 4 25 

tpLH Propagation Delay Time, A, B, C to Y 
3 16 

tpHL 3 19 

tpLH Propagation Delay Time, Enable G2 to Y 
2 13 

tpHL 2 16 

tpLH Propagation Delay Time, Enable G1 to Y 
3 14 

tpHL 3 18 

tPLH Propagation Delay Time, Enable GL to Y 
3 18 

tpHL 4 25 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

tw Pulse Width - Enable at GL 15 ns 

ts Setup Time, A, B, C 10 ns 

th Hold lime, A, B, C 10 ns 

FAST AND LS TTL DATA 

5-129 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, IOH = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC= MAX 

VCC= MAX 

Max Unit Test Conditions 

17 
38 

ns 

24 
29 ns 

21 VCC=5.0V 
27 

ns 
CL = 15 pF 

21 
27 

ns 

27 
38 

ns 

Test Conditions 

VCC=5.0V 
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® MOTOROI.A 

1-0F-8 DECODERI 
DEMULT~PLEXER 

The LSTTLIMSI SN54174LS138 is a high speed 1-of-8 Decoder! 
Demultiplexer. This device is ideally suited for high speed bipolar memory 
chip select address decoding. The multiple input enables allow parallel ex
pansion to a 1-of-24 decoder using just three LS138 devices or to a 1-of-32 
decoder using four LS138s and one inverter. The LS 138 is fabricated with the 
Schottky barrier diode process for high speed and is completely compatible 
with all Motorola TTL families. 

• Demultiplexing CapalJility 
• Multiple Input Enable for Easy Expansion 
• Typical Power Dissipation of 32 mW 
• Active Low Mutually Exclusive Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee 00 01 02 Oa 04 05 

PIN NAMES 

NOTES: 

Address Inputs 
Enable (Active LOW) Inputs 
Enable (Active HIGH) Input 
Activ~ LOW Outputs (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 ItA HIGlill.6 mA LOW. 

NOTE: 
The Fiatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 

Vee = PIN 16 
GND= PIN 8 
0= PIN NUMBERS 

FAST AND LS TTL DATA 
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SN54/74LS138 

1-0F-8 DECODERI 
DEMULTIPLEXER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-D8 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

15 14 13 12 11 10 9 7 

VCC=PINI6 
GND = PIN 8 



SN54174LS138 

FUNCTIONAL DESCRIPTION 

The LS138 is a high speed 1-of-8 Decoder/Demultiplexer 
fabricated with the low power Schottky barrier diode process. 
The decoder accepts three binary weighted inputs (AO, A1, A2) 
and when enabled provides eight mutually exclusive active 
LOW Outputs (00-07). The LS138 features three Enable in
puts, two active LOW (E1, E2) and one active HIGH (E3). All 
outputs will be HIGH unless E1 and E2 are LOW and E3 is 
HIGH. This multiple enable function allows easy parallel ex-

pansion of the device to a 1-of-32 (Slines to 32 lines) decoder 
with just four LS138s and one inverter. (See Figure a.) 

INPUTS 

E1 E2 E3 AO A1 A2 

H X X X X X 
X H X X X X 
X X L X X X 
L L H L L L 
L L H H L L 
L L H L H L 
L L H H H L 
L L H L L H 
L L H H L H 
L L H L H H 
L L H H H H 

The LS138 can be used as an 8-output demultiplexer by 
using one of the active LOW Enable inputs as the data input 
and the other Enable inputs as strobes. The Enable inputs 
which are not used must be permanently tied to their appropri
ate active HIGH or active LOW state. 

TRUTH TABLE 

OUTPUTS 

00 01 02 03 04 05 06 07 

H H H H H H H H 
H H H H H H H H 
H H H H H H H H 
L H H H H H H H 
H L H H H H H H 
H H L H H H H H 
H H H L H H H H 
H H H H L H H H 
H H H H H L H H 
H H H H H H L H 
H H H H H H H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

~~--------------~--------------~-------------, 
Al_i-r--------------~r_------------~~------------_i_, 
A2-;-+~------------_r~~------------~+_~------------~r, 

~--------~--------------~------------~----_+_r+; 

~--------~------------~M_------------~----_+_r+_--_h 

LS138 
000102 Os 040506 07 

LS138 LS138 
0001 02 Os 04 0506 07 

00 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - OSI 

Figure a 

FAST AND LS TTL DATA 
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SN54174LS138 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54,74 -0.4 rnA 

10L Output Current - Low 54 4.0 rnA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

LImits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clarnp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 j.IA 
IIH Input HIGH Current 

0.1 rnA 

IlL Input LOW Current -0.4 rnA 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 10 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay 
tPHL Address to Output 

tpLH Propagation Delay 
tPHL Address to Output 

tPLH Propagation Delay E1 or E2 
tPHL Enable to Output 

tpLH Propagation Delay E3 
tPHL Enable to Output 

Figure 1 

Levels of 
Delay Min 

2 
2 

3 
3 

2 
2 

3 
3 

AC WAVEFORMS 

FAST AND LS TTL DATA 
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Limits 

Typ 

13 
27 

18 
26 

12 
21 

17 
25 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 rnA 

VCC = MIN, 10H= MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Max Unit Test Conditions 

20 
41 

ns 

27 
39 ns 

VCC=5.0V 

18 CL= 15pF 

32 
ns 

26 
38 ns 

Figure 2 



® MOTOROLA 

DUAL 1-0F-4 DECODERI 
DEMULTIPLEXER 

The LSTTUMSI SN54n4LS139 is a high speed DuaI1-of-4 DecoderlDe
multiplexer. The device has two independent decoders, each accepting two 
inputs and providing four mutually exclusive active LOW Outputs. Each 
decoder has an active LOW Enable input which can be used as a data input 
for a 4-output demultiplexer. Each half of the LS139 can be used as a function 
generator providing all four minterms of two variables. The LS139 is 
fabricated with the Schottky barrier diode process for high speed and is 
completely compatible with all Motorola TTL families. 

• Schottky Process for High Speed 
• Multifunction Capability 
• Two Completely Independent 1-01-4 Decoders 
• Active Low Mutually Exclusive Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 
• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee Eb Aob Alb DOb Dlb D2b D3b 

Ea Aoa Ala 

PIN NAMES 

NOTES: 

Address Inputs 
Enable (Active LOW) Input 
Active LOW Outputs (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 I1A HIGHI1.6 mA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Nole a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 

VCC=PIN 16 
GND= PIN 8 
0= PIN NUMBERS 

FAST AND LS TTL DATA 
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SN54/74LS139 

DUAL 1-0F-4 DECODERI 
DEMULTIPLEXER 

LOW POWER SCHOTTKY 

". 
JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

2 3 

DECODER a 

00 01 02 03 

456 7 

15 14 13 

DECODERb 

00 01 02 03 

12 11 10 9 

Vee = PIN 16 
GND= PIN 8 
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SN54174LS139 

FUNCTIONAL DESCRIPTION 

The LS139 is a high speed duaI1-of-4 decoder/demultiplex
er fabricated with the Schottky barrier diode process. The 
device has two independent decoders, each of which accept 
two binary weighted inputs (AO, A1) and provide four mutually 
exclusive active LOW outputs (00-03). Each decoder has an 
active LOW Enable (E). When E is HIGH all outputs are forced 
HIGH. The enable can be used as the data input for a 4-output 

TRUTH TABLE 

INPUTS 

E AO A1 

H X X 
L L L 
L H L 
L L H 
L H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

OUTPUTS 

00 01 02 

H H H 
L H H 
H L H 
H H L 
H H H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current- High 

IOL Output Current- Low 

03 

H 
H 
H 
H 
L 

demultiplexer application. 
Each half of the LS 139 generates all four minterms of two 

variables. These four minterms are useful in some applica
tions, replacing multiple gate functions as shown in Fig. a, and 
thereby reducing the number of packages required in a logic 
network. 

Figure a 

Min lYP Max Unit 

54 4.5 5.0 5.5 V 
74 4.75 5.0 5.25 

54 -55 25 125 °C 
74 0 25 70 

54, 74 -0.4 rnA 

54 4.0 rnA 
74 B.O 

FAST AND LS TTL DATA 
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SN54174LS139 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 I!A 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 11 mA 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay 
tpHL Address to Output 

tpLH Propagation Delay 
tpHL Address to Output 

tpLH Propagation Delay 
tpHL Enable to Output 

Figure 1 

Levels of 
Delay Min 

2 
2 

3 
3 

2 
2 

AC WAVEFORMS 

FAST AND LS TTL DATA 
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Limits 

Typ 

13 
22 

18 
25 

16 
21 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 mA 

VCC = MIN, IOH = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Max Unit Test Conditions 

20 
33 ns 

29 VCC=5.0V 
38 

ns 
CL=15pF 

24 
32 ns 

Figure 2 

• 
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® MOTOROLA 

1-0F-10 DECODER/DRIVER 
OPEN-COLLECTOR 

The SN54/74LSI45, 1-01-10 Decoder/Driver, is designed to accept BCD 
inputs and provide appropriate outputs to drive 10-digit incandescent 
displays. All outputs remain off for all invalid binary input conditions. It is 
designed for use as indicator/relay drivers or as an open-collector logic circuit 
driver. Each of the high breakdown output transistors will sink up to 80 mA of 
current. Typical power dissipation is 35 mW. This device is fully compatible 
with all TTL families . 
• Low Power Version of 54/74145 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee Po PI P2 P3 09 08 

PIN NAMES 

~O, Pl!..P2, P3 
00 to Og 

NOTES: 

BCD Inputs 
Oulputs (Note b) 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
Open Collector 15 (7.5) U.L. 

a) 1 TIL Unit Load (U.L.) = 40 IlA HIGH/l.6 mA LOW. 
b) The Oulput LOW drive factor is 2.5 U.L. for Military (54) and 15 U.L. for Commercial (74) 

Temperature Ranges. 

LOGIC DIAGRAM INPUTS 

~--------~-~----------~ 
OUTPUTS 

FAST AND LS TTL DATA 
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SN54/74LS145 

1-0F-10 DECODER/DRIVER 
OPEN-COLLECTOR 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

1514 13 12 

1 2 3 4 5 6 7 9 10 11 

Vee = PIN 16 
GND= PIN 8 



INPUTS 

Pa P2 P1 Po QO 

L L L L L 
L L L H H 
L L H L H 
L L H H H 
L H L L H 
L H L H H 
L H H L H 
L H H H H 
H L L L H 
H L L H H 
H L H L H 
H L H H H 
H H L L H 
H H L H H 
H H H L H 
H H H H H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOL Output Current - Low 

SN54/74LS145 

TRUTH TABLE 

OUTPUTS 

Q1 Q2 Qa Q4 

H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 

54 
74 

54 
74 

54,74 

54 
74 

QS 

H 
H 
H 
H 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

FAST AND LS TIL DATA 
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as Or Qa Q9 

H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 
H H H H 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 °C 
0 25 70 

15 V 

12 mA 
24 
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SN54174LS145 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

54 
VIL Input LOW Voltage 

74 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 54, 74 

54, 74 

VOL Output LOW Voltage 74 

54, 74 

IIH Input HIGH Current 

IlL Input LOW Current 

ICC Power Supply Current 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpHL Propagation Delay 
tpLH Pn Input to an Output 

Figure 1 

Limits 

Min Typ Max Unit 

2.0 V 

0.7 
V 

0.8 

-0.65 -1.5 V 

250 JlA 

0.25 0.4 V 

0.35 0.5 V 

2.3 3.0 V 

20 JlA 

0.1 rnA 

-0.4 rnA 

13 rnA 

limits 

Min Typ 

AC WAVEFORMS 

FAST AND LS TTL DATA 

5-138 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 mA 

VCC = MIN, VOH = MAX 

IOL=12rnA 
VCC = VCC MIN, 

IOL=24 rnA VIN = VIL or VIH 

IOL=80rnA 
per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX, VIN = GND 

Max Unit Test Conditions 

50 VCC=5.0V 
50 ns 

CL=45 pF 

Figure 2 



® MOTOROLA 

1 O-LINE-TO-4-LINE 
AND 8-LINE-TO-3-LINE 
PRIORITY ENCODERS 

The SN54/74LS147 and the SN54/74LS148 are Priority Encoders. They 
provide priority decoding of the inputs to ensure that only the highest order 
data line is encoded. Both devices have data inputs and outputs which are 
active at the low logic level. 

The LS147 encodes nine data lines to four-line (8-4-2-1) BCD. The implied 
decimal zero condition does not require an input condition because zero is 
encoded when all nine data lines are at a high logic level. 

The LS148 encodes eight data lines to three-line (4-2-1) binary (octal). By 
providing cascading circuitry (Enable Input EI and Enable Output EO) octal 
expansion is allowed without needing external circuitry. 

The SN54/74LS748 is a proprietary Motorola part incorporating a built-in 
deglitcher network which minimizes glitches on the GS output. The glitch 
occurs on the negative going transition of the EI input when data inputs 0-7 
are at logical ones. 

The only dc parameter differences between the LS148 and the LS748 are 
that (1) Pin 10 (input 0) has a fan-in of2 on the LS748 versus a fan-in of 10n 
the LS148; (2) Pins 1, 2, 3, 4, 11, 12 and 13 (inputs 1, 2, 3, 4, 5, 6, 7) have a 
fan-in of 3 on the LS748 versus a fan-in of 2 on the LS148. 

The only ac difference is that tPHL from EI to EO is changed from 40 to 
45 ns. 

SN54174LS147 
(TOP VIEW) 

OUTPUT 

Vee Ne D 2 A 

7 

,\.,.4 __ 5 _'V .. 6 ___ --J8, ~ GND 

Vee 

INPUTS OUTPUTS 

SN54174LS148 
SN54/74LS748 

(TOP VIEW) 

OUTPUTS 
~ 
EO GS 

INPUTS OUTPUT 
,...-----A--.. 

3 2 1 0 AO 

7 

4 6 7 El A2 AI GND , ., ~ 

INPUTS OUTPUTS 

FAST AND LS TTL DATA 
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SN54/74LS147 
SN54/74LS148 
SN54/7 4LS7 48 

10-LlNE-TO-4-LINE 
AND 8-LlNE-TO-3-LINE 
PRIORITY ENCODERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

• 



II 

1 2 3 4 

H H H H 
X X X X 
X X X X 
X X X X 
X X X X 
X X X X 
X X X L 
X X L H 
X L H H 
L H H H 

SN54174LS147. SN54/74LS148. SN54174LS748 

SN54174LS147 
FUNCTION TABLE 

INPUTS 

5 6 7 8 9 

H H H H H 
X X X X L 
X X X L H 
X X L H H 
X L H H H 
L H H H H 
H H H H H 
H H H H H 
H H H H H 
H H H H H 

OUTPUTS 

0 C B A EI 

H H H H H 
L H H L L 
L H H H L 
H L L L L 
H L L H L 
H L H L L 
H L H H L 
H H L L L 
H H L H L 
H H H L L 

0 1 

X X 
H H 
X X 
X X 
X X 
X X 
X X 
X X 
X L 
L H 

SN54/74LS148 
SN54174LS748 

FUNCTION TABLE 

INPUTS 

2 3 4 5 6 7 A2 

X X X X X X H 
H H H H H H H 
X X X X X L L 
X X X X L H L 
X X X L H H L 
X X L H H H L 
X L H H H H H 
L H H H H H H 
H H H H H H H 
H H H H H H H 

H = HIGH Logic Level, L = LOW Logic Level, X = Irrelevant 

5 

6 

7 

8 

SN54174LS147 

FUNCTIONAL BLOCK DIAGRAMS 

2 (12) 

3 (13) 

4 (1) 

(2) 
5 

6 (3) 

(4) 

EI 
(5) 

FAST AND LS TTL DATA 

5-140 

SN54/74LS148 

OUTPUTS 

Al AO GS EO 

H H H H 
H H H L 
L L L H 
L H L H 
H L L H 
H H L H 
L L L H 
L H L H 
H L L H 
H H L H 

EO 

GS 

AD 

A2 



SN54174LS147. SN54174LS148. SN54174LS748 

FUNCTIONAL BLOCK DIAGRAMS (continued) 

»..----'---=- EO 

SN54174LS748 

FAST AND LS TTL DATA 

5-141 

GS 

AO 

Al 

A2 

• 



II 

SN54174LS147. SN54174LS148. SN54174LS748 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
All Others 20 
Input 0 (LS748) 40 J.lA 
Inputs 1 - 7 (LS148) 40 

IIH Inputs 1-7 (LS748) 60 

All Others 0.1 
Input 0 (LS748) 0.2 

mA 
Inputs 1-7 (LS148) 0.2 
Inputs 1-7 (LS748) 0.3 

Input LOW Current 
All Others -0.4 

IlL Input 0 (LS748) -0.8 mA 
Inputs 1-7 (LS148) -0.8 
Inputs 1-7 (LS748) -1.2 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICCH Power Supply Current Output HIGH 17 mA 

ICCL Output LOW 20 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 

5-142 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA VCC =' VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX, All Inputs = 4.5 V 

VCC = MAX, Inputs 7 & El = GND 
All Other Inputs = 4.5 V 

Unit 

V 

°c 

mA 

mA 



SN54174LS147. SN54174LS148. SN54174LS748 

AC CHARACTERISTICS (VCC = 5.0 V, TA = 25°C) 
SN54174LS147 

Symbol 

tpLH 

tpHL 

tpLH 

tPHL 

SN54/74LS148 
SN54/74LS748 

Symbol 

tPLH 

tpHL 

tpLH 

tpHL 

tPLH 

tpHL 

tpLH 

tpHL 

tpLH 

tpHL 

tpLH 

tPHL 

tpLH 

tpHL 

From 
(Input) 

Any 

Any 

From 
(Input) 

1 thru 7 

1 thru 7 

Othru 7 

Othru 7 

EI 

EI 

EI 

To 
(Output) 

Any 

Any 

To 
(Output) 

AO, A1, or A2 

AO, A1, or A2 

EO 

GS 

AO, AI, orA2 

GS 

EO 

Limits 

Waveform Min Typ 

In-phase 12 

output 12 

Out-of-phase 21 

output 15 

Limits 

Waveform Min Typ 

In-phase 14 

output 15 

Out-of-phase 20 

output 16 

Out-of-phase 7.0 

output 25 

In-phase 35 

output 9.0 

In-phase 16 

output 12 

In-phase 12 

output 14 

12 
In-phase 

28 output 
30 

FAST AND LS TTL DATA 

5-143 

Max Unit Test Conditions 

18 
ns 

18 CL= 15pF, 

33 RL=2.0kn 
ns 

23 

Max Unit Test Conditions 

18 
ns 

25 

36 
ns 

29 

18 
ns 

40 

55 
CL = 15 pF, 
RL = 2.0 kn ns 

21 

25 
ns 

25 

17 
ns 

36 

21 

40 ns (LSI48) 
45 (LS748) • 
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® ItIIOTOROLA 

8-INPUT MULTIPLEXER 
The TTLIMSI SN54/74LS151 is a high speed 8-input Digital Multiplexer. 

It provides, in one package, the ability to select one bit of data from up to eight 
sources. The LS151 can be used as a universal function generator to 
generate any logic function of four variables. Both assertion and negation 
outputs are provided. 

• Schottky Process for High Speed 
• Multifunction Capability 
• On-Chip Select Logic Decoding 
• Fully Buffered Complementary Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 

PIN NAMES 

NOTES: 

CONNECTION DIAGRAM DIP (TOP VIEW) 

vee 14 15 16 So 51 52 

Select Inputs 
Enable (Active LOW) Input 
Multiplexer Inputs 
Multiplexer Output (Note b) 
Complementary Multiplexer Output 

(Note b) 

GND 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 

a) 1 TIL Unit Load (U.L.) = 40 J.1A HIGH/l.6 mA LOW. 
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 

FAST AND LS TTL DATA 

5-144 

SN54/74LS151 

8-INPUT MULTIPLEXER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

11 
10 
9 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

7 4 3 2 1 15 14 1312 

6 5 

Vee = PIN 16 
GND = PIN 8 



SN54174LS151 

LOGIC DIAGRAM 
10 

® .... -'" 0 ® 
® 

v v 

.... -'" 

® : 
v 

.... 

~ v 

v -r y I 
Vee 
GND 

= PIN 16 
=PIN8 

0= PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

The LS151 is a logical implementation of a single pole, 
S-position switch with the switch position controlled by the 
state of three Select inputs, SO, S1, S2. Both assertion and 
negation outputs are provided. The Enable input (E) is active 
LOW. When it is not activated, the negation output is HIGH 
and the assertion output is LOW regardless of all other inputs. 
The logic function provided at the output is: 

® CD @) ® ® ® 

~ ~jJ 
-r 

~ 
l!-

'r I 
~ 
~7 _®® 
z z 

Z = E· (10.80.81 ·82 +·11 . SO, 81 ·82 + 12.80' S1 ·82 
+ 13 . So . S1 ·82 + 14 . 80 . 81 . S2 + 15 . So . 81 . S2 + 16 ·80 

. S1 . S2 + 17 . So . S1 . S2)· 
The LS151 provides the ability, in one package, to select 

from eight sources of data or control information. By proper 
manipulation of the inputs, the LS151 can provide any logic 
function of four variables and its negation. 

TRUTH TABLE 

E S2 S1 So 

H X X X 
L L L L 
L L L L 
L L L H 
L L L H 
L L H L 
L L H L 
L L H H 
L L H H 
L H L L 
L H L L 
L H L H 
L H L H 
L H H L 
L H H L 
L H H H 
L H H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

10 11 12 13 14 IS IS 

X X X X X X X 
L X X X X X X 
H X X X X X X 
X L X X X X X 
X H X X X X X 
X X L X X X X 
X X H X X X X 
X X X L X X X 
X X X H X X X 
X X X X L X X 
X X X X H X X 
X X X X X L X 
X X X X X H X 
X X X X X X L 
X X X X X X H 
X X X X X X X 
X X X X X X X 

FAST AND LS TTL DATA 

5-145 

17 Z Z 

X H L 
X H L 
X L H 
X H L 
X L H 
X H L 
X L H 
X H L 
X L H 
X H L 
X L H 
X H L 
X L H 
X H L 
X L H 
L H L 
H L H 



II 

SN54174LS151 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current- High . 54,74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 I1A 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 10 mA 
Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol 

tpLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL. 

tpLH 
tpHL 

tpLH 
tpHL 

Limits 

Parameter Min Typ Max Unit 

Propagation Delay 27 43 
Select to Output Z 18 30 

Propagation Dell!}' 14 23 
Select to Output Z 20 32 

Propagation Delay 26 42 
Enable to Output Z 20 32 

Propagation Delal:'. 15 24 
Enable to Output Z 18 30 

Propagation Delay 20 32 
Data to Output Z 16 26 

Propagation Delay 13 21 
Data to Output Z 12 20 

AC WAVEFORMS 

VIN J1.3V \ 1.3 V 

~tPHL qlPLH 
VOUT ''-I_.3_V ___ ....JFV 

Figure 1 

FAST AND LS TIL DATA 

5-146 

ns 

ns 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA I VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA I per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 

Unit 

V 

°C 

mA 

mA 



® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
The LSTTLIMSI SN54174LS153 is a very high speed Dual 4-lnput 

Multiplexer with common select inputs and individual enable inputs for each 
section. It can select two bits of data from four sources. The two buffered 
outputs present data in the true (non-inverted) form. In addition to multiplexer 
operation, the LS153 can generate any two functions of three variables. The 
LS153 is fabricated with the Schottky barrier diode process for high speed and 
is completely compatible with all Motorola TTL families. 

• Multifunction Capability 
• Non-Inverting Outputs 
• Separate Enable for Each Multiplexer 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

NOTES: 

Common Select Input 
Enable (Active LOW) Input 
Multiplexer Inputs 
Multiplexer Output (Note b) 

a) 1 TTL Unit Load (U.L.) ~ 40 ~A HIGH/1.6 mA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 

Vee ~ PIN 16 
GND~ PIN 8 o ~ PIN NUMBERS 

FAST AND LS TTL DATA 

5-147 

14 

SN54/74LS153 

DUAL 4·INPUT MULTIPLEXER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

Sa 

LOGIC SYMBOL 

6 5 4 3 10 11 12 13 15 

Vee = PIN 16 
GND = PIN 8 

9 

• 



II 

SN54174LS153 

FUNCTIONAL DESCRIPTION 

The LS153 is a Dual4-input Multiplexer fabricated with Low 
Power, Schottky barrier diode process for high speed. It can 
select two bits of data from up to four sources under the control 
ofthe common Select Inputs (SO, S1). The two 4-input multi
plexer circuits have individual active LOW Enables (Ea, Eb) 
which can be used to strobe the outputs independently. When 
the Enables (Ea, Eb) are HIGH, the corresponding outputs (Za, 
Zb) are forced LOW. 

The LS153 is the logic implementation of a 2-pole, 4-posi
tion switch, where the position of the switch is determined by 
the logic levels supplied to the two Select Inputs. The logic 
equations for the outputs are shown below. 

Za=Ea·(IOa·51·50+11a·51·S0+12a,S1·50+ 
. 13a . S1 . SO) 

Zb = Eb . (lOb' 51 . 50 + 11 b . 51 . So + 12b . S1 ·50 + 
13b' S1 . SO) 

The LS1.53 can be used to mo.ve data from a group of regis
ters to a common output bus. The particular register from 
which the data came would be determined by the state of the 
Select Inputs. A less obvious application is a function genera
tor. The LS153 can generate two functions of three variables. 
This is useful for implementing highly irregular random logic. 

TRUTH TABLE 

SELECT INPUTS 

So S1 

X X 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don'! Care 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOl Output Current - low 

INPUTS (a or b) 

E 10 11 12 13 

H X X X X 
L L X X X 
L H X X X 
L X L X X 
L X H X X 
L X X L X 
L X X H X 
L X X X L 
l X X X H 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TIL DATA 

5-148 

OUTPUT 

Z 

L 
L 
H 
L 
H 
L 
H 
l 
H 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 °c 
0 25 70 

-0.4 rnA 

4.0 rnA 
8.0 



SN54174LS153 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 I1A 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 10 mA 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol 

tpLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL 

Limits 

Parameter Min Typ Max Unit 

Propagation Delay 10 15 
Data to Output 17 26 

Propagation Delay 19 29 
Select to Output 25 38 

Propagation Delay 16 24 
Enable to Output 21 32 

AC WAVEFORMS 

VIN J.1.3V ~1.3V 
~tPHL qtPLH 

VO~ ~~~_.3_V ______ ~~V 

Figure 1 

FAST AND LS TTL DATA 

5-149 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

Vee = MIN, liN =-18 mA 

Vce = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = Vce MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

Vee = MAX 

Test Conditions 

Figure 2 

Figure 1 
Vee=5.0V 
eL=15pF 

Figure 2 

Figure 2 

II 
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® MOTOROLA 

DUAL 1-0F-4 DECODERI 
DEMULTIPLEXER 

The SN54/74LS155 and SN54/74LS156 are high speed Dual 1:of'4 
Decoder/Demultiplexers. These devices h!1-ve two decoders with common 
2-bit Address inputs and separate gated Enable inputs. Decoder "a" has an 
Enable gate with one active HIGH and one aCtive LOW input. Decoder "b" has 
two active LOW Enable inputs. If the Enable functions are satisfied, one 
output of each decoder will be LOW as selected by the address inputs. The 
LS156 has open collector outputs for wired-OR (DOT-AND) decoding and 
function generator applications. 

The LS155 and LS156 are fabricated with the Schottky barrier diode 
process for high speed and are completely compatible with all Motorola TTL 
families. 

• Schottky Process for High Speed 
• Multifunction Capability 
• Common Address Inputs 
• True or Complement Data Demultiplexing 
• Input Clamp Diodes Limit High Speed Termination Effects 
• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee Eb Eb Ao Cab 02b 01b OOb 

PIN NAMES 

AO,A1 
Ea, Eb 
§l_ 
00-0 3 

NOTES: 

Address Inputs 
Enable (Active LOW) Inputs 
Enable (Active HIGH) Input 
Active LOW Outputs (Note b) 

a) I TTL Unit Load (U.L.) = 40 ilA HIGH/I.6 rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

LOW 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive lactor is 2.5 U.L. lor Milital)/ (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. The HIGH level drive for the LSI 56 must be established by an external 
resistor. 

FAST AND LS TTL DATA 

5-150 

SN54/74LS155 
SN54/74LS156 

DUAL 1-0F-4 DECODER I 
. DEMULTIPLEXER' 

LS156-0PEN-COLLECTOR 
LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERJNG INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

1 2 133 

Ao 

7 6 4 

Vee = PIN 16 
GND= PIN 8 

1415 

10 11 12 



SN54174LS155 • SN54174LS156 

LOGIC DIAGRAM 

Vcc~ PIN 16 
GND ~ PIN8 o ~ PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

The LS155 and LS156 are Duall-of-4 Decoder/Demulti
plexers with common Address inputs and separate gated 
Enable inputs. When enabled, each decoder section accepts 
the binary weighted Address inputs (AD, Al) and provides four 
mutually exclusive active LOW outputs (OO-03).lfthe Enable 
requirements of each decoder are not met, all outputs of that 
decoder are HIGH . 
. Each decoder section has a 2-input enable gate. The 

enable gate for Decoder "a" requires one active HIGH input 
and one active LOW input (EaeEa). In demultiplexing applica
tions, Decoder "a" can accept either true or complemented 
data by using the Ea or Ea inputs respectively. The enable gate 
for Decoder "b" requires two active LOW inputs (EbeEb). The 
LS155 or LS156 can be used as a 1-of-8 Decoder/Demulti
plexer by tying Ea to Eb and relabeling the common connection 
as (A2). The other Eb and Ea are connected together to form 
the common enable. 

The LS155 and LS156 can be used to generate all four 
minterms of two variables. These four minterms are useful in 
some applications replacing multiple gate functions as shown 
in Fig. a. The LS156 has the further advantage of being able to 

AND the minterm functions by tying outputs together. Any 
number of terms can be wired-AND as shown below. 

f = (E + AD "" Al) . (E + AD + Al) . (E + AD + Al) . 
(E+AO+Al) 

where E = Ea + Ea; E = Eb + Eb 

Figure a 

TRUTH TABLE 

ADDRESS ENABLE "a" 

AO Al Ea 

X X L 
X X X 
L L H 
H L H 
L H H 
H H H 

H ~ HIGH Voltage Level 
L ~ LOW Voltage Level 
X = Don't Care 

Ea 

X 
H 
L 
L 
L 
L 

00 

H 
H 
L 
H 
H 
H 

OUTPUT "a" ENABLE "b" 

01 02 03 Eb 

H H H H 
H H H X 
H H H L 
L H H L 
H L H L 
H H L L 

FAST AND LS TTL DATA 

5-151 

Eb 

X 
H 
L 
L 
L 
L 

OUTPUT"b" 

00 01 02 03 

H H H H 
H H H H 
L H H H 
H L H H 
H H L H 
H H H L 

III 
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SN54174LS155 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54,74 -0.4 mA 

10L Output Current - Low 54 4.0 mA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 IJA 
IIH InputHIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 10 mA 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol 

tpLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL 

Limits 

Parameter Min Typ Max Unit 

Propagati~n De~y 10 15 
Address, Ea or Eb to Output 19 30 

Propagation Delay 17 26 
Address to Output 19 30 

Propagation Delay 18 27 
Ea to Output 18 27 

AC WAVEFORMS 

VINJ,1.3V \1.3V 

!::::j-tPHL qlPLH 
VOUT \,-~_.3_V ___ ...,jFv 

Figure 1 

FAST AND LS TTL DATA 

5-152 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC= MIN, liN =:"18mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = Vec MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC = MAX 

Test Conditions 

Figure 1 

Figure 2 
VCC=5.0V 
CL=15pF 

Figure 1 

Figure 2 



SN54174LS156 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

VOH Output Voltage - High 54, 74 5.5 V 

IOL Output Current - Low 54 4.0 mA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH 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 V All Inputs 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC ~ MIN, liN ~-18 mA 

IOH Output HIGH Current 54, 74 100 ~A VCC ~ MIN, VOH ~ MAX 

54, 74 0.25 0.4 V IOL~4.0 mA VCC ~ VCC MIN, 
VOL Output LOW Voltage VIN ~ VIL or VIH 

74 0.35 0.5 V IOL~8.0 mA per Truth Table 

20 ~A VCC ~ MAX, VIN ~ 2.7 V 
IIH Input HIGH Current 

0.1 mA VCC ~ MAX, VIN ~ 7.0 V 

IlL Input LOW Current -0.4 mA VCC ~ MAX, VIN ~ 0.4 V 

ICC Power Supply Current 10 mA VCC ~ MAX 

AC CHARACTERISTICS (T A ~ 25°C) 

Symbol 

tpLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL 

Limits 

Parameter Min Typ Max Unit Test Conditions 

Propagati(ln De~y 25 40 
Figure 1 

Address, Ea or Eb to Output 34 51 ns 

Propagation Delay 31 46 VCC~ 5.0V 

Address to Output 34 51 
ns Figure 2 CL~ 15 pF 

RL ~ 2.0 kQ 
Propagation Delay 32 48 

Figure 1 
Ea to Output 32 48 ns 

AC WAVEFORMS 

VINJ 13V ~ 1.3V 

~tPHL qtPLH 

VOUT ~,-1_3_V ___ -..JFv 
VIN~I.3V -/-1.3V. 

~tPHL ~tPLH 
VOUT~V 

Figure 1 

FAST AND LS TTL DATA 

5-153 

Figure 2 

• 



II 

® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 
The LSTTLIMSI SN54/74LS157 is a high speed Quad 2-lnput Multiplexer. 

Four bits of data from two sources can be selected using the common Select 
and Enable inputs. The four buffered outputs present the selected data in the 
true (non-inverted) form. The LS157 can also be used to generate any four 
of the 16 different functions of two variables. The LS157 is fabricated with the 
Schottky barrier diode process for high speed and is completely compatible 
with all Motorola TTL families. 

• Schottky Process for High Speed 
• Multifunction Capability 
• Non-Inverting Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 
• Special Circuitry Ensures Glitch Free Multiplexing 

• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee E 10e Zc 10d 11d Zt:J 

PIN NAMES 

S 
E 
10a-IOd 
11a- 11d 
Za-Zd 

NOTES: 

Common Select Input 
Enable (Active LOW) Input 
Data Inputs from Source 0 
Data Inputs from Source 1 
Multiplexer Outputs (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 IIA HIGH/I.e mA LOW. 

NOTE: 
The Flatpak version has 
the same pinouts 
(Connection Diagram) as 
the Dualln·Line Package. 

LOADING (Note a) 

HIGH LOW 

1.0 U.L. 
1.0 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.5 U.L. 
0.5 U.L. 

0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

1» The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 
loa 

CD 

Vee = PIN 16 
GND = PIN8 
0= PIN NUMBERS 

FAST AND LS TTL DATA 

5-154 

SN54/74LS157 

QUAD 2-INPUT MULTIPLEXER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD -SOIC 

LOGIC SYMBOL 

15 2 3 5 6 14 13 11 10 

S 

4 7 12 

Vee = PIN 16 
GND= PIN 8 

9 



SN5417 4LS157 

FUNCTIONAL DESCRIPTION 

The LS 157 is a Quad 2-lnput Multiplexer fabricated with the 
Schottky barrier diode process for high speed. It selects four 
bits of data from two sources under the control of a common 
Select Input (S). The Enable Input (E) is active LOW. When E 
is HIGH, all of the outputs (Z) are forced LOW regardless of all 
other inputs. 

The LS157 is the logic implementation of a 4-pole, 
2-position switch where the position of the switch is deter
mined by the logic levels supplied to the Select Input. The logic 
equations for the outputs are: 

Za= E· (l1a' S+ lOa' 8) Zb= E· (l1b' S + lab' 8) 
Zc = E· (l1c' s+ lac' S) Zd = E· (l1d' s+ IOd' S) 

A common use of the LS157 is the moving of data from two 
groups of registers to four common output busses. The partic
ular register from which the data comes is determined by the 
state of the Select Input. A less obvious use is as a function 
generator. The LS157 can generate any four olthe 16 different 
functions of two variables with one variable common. This is 
useful for implementing highly irregular logic. 

TRUTH TABLE 

ENABLE 

E 

H 
L 
L 
L 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

SELECT 
INPUT 

S 

X 
H 
H 
L 
L 

INPUTS 

10 11 

X X 
X L 
X H 
L X 
H X 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

Parameter 

Supply Voltage 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 

5-155 

OUTPUT 

Z 

L 
L 
H 
L 
H 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 'c 
0 25 70 

-0.4 mA 

4.0 mA 
8.0 



II 

SN54114LS157 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 ' 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
!o,ll 20 j.lA 

IIH E,S 40 

!o,ll 0.1 
rnA E,S 0.2 

Input LOW Current 
IlL !o,ll -0.4 rnA 

E,S -0.8 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 16 rnA 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay 
tpHL Data to Output 

tpLH Propagation Delay 
tpHL Enable to Output 

tpLH Propagation Delay 
tpHL Select to Output 

Figure 1 

Limits 

Min Typ Max Unit 

9.0 14 
9.0 14 

13 20 
14 21 

15 23 
18 27 

AC WAVEFORMS 

FAST AND LS TTL DATA 

5-156 

ns 

ns 

ns 

Test Conditions 

Guarantee<;J Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

Figure 2 

Figure 1 
VCC=5.0V 
CL=15pF 

Figure 2 

Figure 2 



® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 
The LSTTLIMSI SN54L174LS158 is a high speed Quad 2-input Multiplex

er. It selects four bits of data from two sources using the common Select and 
Enable inputs. The four buffered outputs present the selected data in the 
inverted form. The LS158 can also generate any four of the 16 different 
functions of two variables. The LS 158 is fabricated with the Schottky barrier 
diode process for high speed and is completely compatible with all Motorola 
TTL families. 

• Schottky Process for High Speed 
• Multifunction Capability 
• Inverted Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 
• ESD > 3500 Volts 
• Special Circuitry Ensures Glitch Free Multiplexing 

CONNECTION DIAGRAM DIP (TOP VIEW) 

E Zc ~ 

PIN NAMES 

S 
E 
10a-IOd 

!.1a-:.!ld 
Za-Zd 

NOTES: 

Common Select Input 
Enable (Active LOW) Input 
Data Inputs from Source 0 
Data Inputs from Source 1 
Inverted Outputs (Note b) 

a) 1 TIL Unit Load (U.L.) = 40 ~A HIGHI1.6 rnA LOW. 

GND 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

1.0 U.L. 
1.0 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.5 U.L. 
0.5 U.L. 

0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 
loa 11a lOb lib lac 

® CD CD ® @ 
lie 10d 

® ® 
lid E S 

@ 15 CD 

Vee = PIN 16 
GND= PIN8 
0= PIN NUMBERS 

FAST AND LS TTL DATA 

5-157 

SN54/74LS158 

QUAD 2-INPUT MULTIPLEXER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

D SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

15 2 3 5 6 14 13 11 10 

s 

4 7 12 

Vee = PIN 16 
GND= PIN8 

9 



II 

SN5417 4LS158 

FUNCTIONAL DESCRIPTION 

The LS158 is a Quad 2-input Multiplexer fabricated with the 
Schottky barrier diode process for high speed. It selects four 
bits of data from two sources under the control of a common 
Select Input (S) and presents the data in inverted form at the 
four outputs. The Enable Input (E) is active LOW. When E is 
HIGH, all of the outputs (Z) are forced HIGH regardless of all 
other inputs. 

The LS158 is the logic implementation of a 4-pole, 
2-position switch where the position of the switch is deter-

mined by the logic levels supplied to the Select Input. 
A common use of the LS158 is the moving of data from two 

groups of registers to four common output busses. The 
particular register from which the data comes is determined by 
the state of the Select Input. A less obvious use is as a function 
generator. The LS158 can generate four functions of two 
variables with one variable common. This is useful for 
implementing gating functions. 

TRUTH TABLE 

ENABLE 

E 

H 
L 
L 
L 
L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

SELECT 
INPUT INPUTS 

S 10 11 

X X X 
L L X 
L H X 
H X L 
H X H 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 

5-158 

OUTPUT 

Z 

H 
H 
L 
H 
L 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 °c 
0 25 70 

-0.4 rnA 

4.0 rnA 
8.0 



SN54174LS158 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
)0,11 20 I1A 

IIH E,S 40 

)0,11 0.1 mA 
E,S 0.2 

Input LOW Current 
IlL )0,11 -0.4 rnA 

E,S -0.8 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 8.0 mA 

ICC Power Supply Current 11 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol 

tpLH 
tpHL 

tpLH 
tPHL 

tpLH 
tpHL 

Limits 

Parameter Min Typ Max Unit 

Propagation Delay 7.0 12 
Data to Output 10 15 

Propagation Delay 11 17 
Enable to Output 18 24 

Propagation Delay 13 20 
Select to Output 16 24 

AC WAVEFORMS 

VINJ 1.3 V ~ 1.3V 

~tPHL qtPLH 

VOUT ~~~_.3_V ______ -J~V 
Figure 1 

FAST AND LS TTL DATA 

5-159 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0rnA VCC = VCC MIN, 
VIN = VIL or VIH 

10L = 8.0 mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC=MAX 
All inputs at 4.5 V. 
All outputs open. 

All other input 
VCC = MAX combinations. 

All outputs open . 

Test Conditions 

Figure 2 

Figure 1 
VCC=5.0V 
CL= 15pF 

Figure 2 

Figure 2 

• 



II 

® MOTOROLA 

BCD DECADE COUNTERSI 
4-BIT BINARY COUNTERS 

The LS160A/161A/162A1163A are high-speed 4-bit synchronous count
ers. They are edge-triggered, synchronously presettable, and cascadable 
MSI building blocks for counting, memory addressing, frequency division and 
other applications. The LS160A and LS162A count modulo 10 (BCD). The 
LS161A and LS163A count modulo 16 (binary.) 

The LS160A and LS161A have an asynchronous Master Reset (Clear) 
input that overrides, and is independent of, the clock and all other control 
inputs. The LS 162A and LS163A have a Synchronous Reset (Clear) inputthat 
overrides all other control inputs, but is active only during the rising clock 
edge. 

BCD (Modulo 10) Binary (Modulo 16) 

Asynchronous Reset LS160A LS161A 

Synchronous Reset LS162A LS163A 

• Synchronous Counting and Loading 
• Two Count Enable Inputs for High Speed Synchronous Expansion 
• Terminal Count Fully Decoded 
• Edge-Triggered Operation 
• Typical Count Rate of 35 MHz 
• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

TC 01 02 CET 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

"MR for LS160A and LS161A 

.......,~,.....,.---.-r.....,.--r-r--r---r-r--.--r--.-~-r--' "SR for LS 162A and LS 163A 

PIN NAMES 

PE 
PO-P3 
CEP . 

CET 
CP 
MR 
SR 
0 0-0 3 
TC 

NOTES: 

Parallel Enable (Active LOW) Input 
Parallel Inputs 
Count Enable Parallel Input 
Count Enable Trickle Input 
Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 
Synchronous Reset (Active LOW) Input 
Parallel Outputs (Note b) 
Terminal Count Output (Note b) 

a) 1 TIL Unit Load (U.L.) = 40 IlA HIGH/l.6 rnA LOW. 

LOADING (Nc.te a) 

HIGH LOW 

1.0 U.L. 
0.5 U.L. 
0.5 U.L. 
1.0 U.L. 
0.5 U.L. 
0.5 U.L. 
1.0 U.L. 
10 U.L. 
10 U.L. 

0.5 U.L. 
0.25 U.L. 
0.25 U.L. 

0.5 U.L. 
0.25 U.L. 
0.25 U.L. 

0.5 U.L. 
5 (2.5) U.L. 
5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Militery (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

FAST AND LS TIL DATA 

5-160 

SN54/74LS160A 
SN54/74LS161A 
SN54/74LS162A 
SN54/74LS163A 

BCD DECADE COUNTERSI 
4-BIT BINARY COUNTERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

... NSUFFIX 
PLASTIC 

CASE 648-08 

7 

10 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

9 3 4 5 6 

CET 

14 13 12 11 

VCC = PIN 16 
GND= PINS 

TC 

"MR for LS160A and LS161A 
"SR for LSI62Aand LSI63A 

15 



SN54174LS160A • SN54174LS161A 
SN54174LS162A. SN54174LS163A 

STATE DIAGRAM 

LS160A. LS162A LS161A 0 LS163A 

FUNCTIONAL DESCRIPTION 

The LS160A/161A/162A1163A are 4-bit synchronous 
counters with a synchronous Parallel Enable (Load) feature. 
The counters consist of four edge-triggered D flip-flops with 
the appropriate data routing networks feeding the D inputs. All 
changes of the Q outputs (except due to the asynchronous 
Master Reset in the LS160A and LS 161 A) occur as a result of, 
and synchronous with, the LOW to HIGH transition of the 
Clock input (CP). As long as the set-up time requirements are 
met, there are no special timing or activity constraints on any 
of the mode control or data inputs. 

Three control inputs - Parallel Enable (PE), Count Enable 
Parallel (CEP) and Count Enable Trickle (CET) - select the 
mode of operation as shown in the tables below. The Count 
Mode is enabled when the CEP, CET, and PE inputs are HIGH. 
When the PE is LOW, the counters will synchronously load the 
data from the parallel inputs into the flip-flops on the LOW to 
HIGH transition of the clock. Either the CEP or CET can be 
used to inhibit the count sequence. With the PE held HIGH, a 
LOW on either the CEP or CET inputs at least one set-up time 
prior to the LOW to HIGH clock transition will cause the 
existing output states to be retained. The AND feature of the 
two Count Enable inputs (CET. CEP) allows synchronous 
cascading without extemal gating and without delay accu
mulation over any practical number of bits or digits. 

The Terminal Count (TC) output is HIGH when the Count 
Enable Trickle (CET) input is HIGH while the counter is in its 
maximum count state (HLLH for the BCD counters, HHHH for 

LOGIC EQUATIONS 

Count Enable = CEP 0 CET 0 PE 
TC for LS160A & LS162A = CET 0 00 001 0 02003 
TC for LS161A & LS163A= CET 0 00.01 002003 
Preset = fiE 0 CP + (rising clock edge) 
Reset = MR (LSI60A & LSI61A) 
Reset = SA 0 CP + (rising clock edge) 

(LSI62A & LSI63A) 

NOTE: 
The LS160A and LS162A can be preset to any state. 
but will not count beyond 9. If preset to state 10. 11, 
12, 13, 14, or IS, it will return to its normal sequence 
within two clock pulses. 

the Binary counters). Note that TC is fully decoded and will, 
therefore, be HIGH only for one count state. 

The LS160A and LS162A count modulo 10 following a 
binary coded decimal (BCD) sequence. They generate a TC 
output when the CET input is HIGH while the counter is in state 
9 (HLLH). From this state they increment to state 0 (LLLL). If 
loaded with a code in excess of 9 they return to their legitimate 
sequence within two counts, as explained in the state 
diagram. States 10 through 15 do not generate a TC output. 

The LS161A and LS163A count modulo 16 following a 
binary sequence. They generate a TC when the CET input is 
HIGH while the counter is in state 15 (HHHH). From this state 
they increment to state 0 (LLLL). 

The Master Reset (MR) of the LS160A and LS161A is 
asynchronous. When the MR is LOW, it overrides all other 
input conditions and sets the outputs LOW. The MR pin should 
never be left open. If not used, the MR pin should be tied 
through a resistor to VCC, or to a gate output which is 
permanently set to a HIGH logic level. 

The active LOW Synchronous Reset (SR) input of the 
LS162A and LS163A acts as an edge-triggered control input, 
overriding CET, CEP and PE, and resetting the four counter 
flip-flops on the LOW to HIGH transition of the clock. This 
simplifies the design from race-free logic controlled reset 
circuits, e.g., to reset the counter synchronously after 
reaching a predetermined value. 

MODE SELECT TABLE 

·SR PE CET 

L X X 
H L X 
H H H 
H H L 
H H X 

CEP Action on the Rising Clock Edge (I) 

X RESET (Clear) 
X LOAD (Pn ~ On) 
H COUNT (Increment) 
X NO CHANGE (Hold) 
L NO CHANGE (Hold) 

FAST AND LS TIL DATA 

5-161 

"For the LS162A and 
LSI63A only. 

H = HIGH Vollage Level 
L = LOW Voltage Level 
X = Don't Care 

• 



II 

SN54174LS160A. SN54174LS161A 
SN54/74LS162A • SN54174LS163A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

LS160A and LS161A 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
MR, Data, CEP, Clock 20 IJ.A 

IIH PE, CET 40 

MR, Data, CEP, Clock 0.1 rnA 
PE,CET 0.2 

Input LOW Current 

IlL MR, Data, CEP, Clock -0.4 rnA 
PE,CET -0.8 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

Power Supply Current 

ICC Total, Output HIGH 31 rnA 
Total, Output LOW 32 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 

5-162 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN,IIN =-18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL= 8.0 rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Unit 

V 

°c 

rnA 

rnA 



SN54174LS160A. SN54174LS161A 
SN5417 4LS162A. SN5417 4LS163A 

LS162A and LS163A 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
Data, CEP, Clock 20 I1A 

IIH PE, CET, SR 40 

Data, CEP, Clock 0.1 rnA 
PE, CET, SR 0.2 

Input LOW Current 
IlL Data, CEP, Clock, PE, SR -0.4 rnA 

CET -0.8 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

Power Supply Current 
ICC Total, Output HIGH 31 rnA 

Total, Output LOW 32 

Note t: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay 
tpHL Clock to TC 

tpLH Propagation Delay 
tpHL Clock to Q 

tpLH Propagation Delay 
tpHL CETtoTC 

tpHL MRorSRtoQ 

Limits 

Min Typ Max Unit 

25 32 MHz 

20 35 
18 35 

ns 

13 24 
18 27 

ns 

9.0 14 
9.0 14 

ns 

20 28 ns 

FAST AND LS TIL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

. VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL = 15 pF 

• 



SN54174LS160A. SN54174LS161A 
SN54174LS162A. SN54174LS163A 

AC SETUP REQUIREMENTS (TA = 25°C) 

Limits 

Symbol Parameter Min 

twCP Clock Pulse Width Low 25 

tw MR or SR Pulse Width 20 

Is Setup Time, other* 20 

ts Setup Time PE or SR 25 

th Hold Time, data 3 

th Hold Time, other 0 

tree Recovery Time MR to CP 15 

'CEP, CET or DATA 

DEFINITION OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior to 
the clock transition from LOW to HIGH in order to be recog
nized and transferred to the outputs. 

II 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW to HIGH that the logic level must 
be maintained at the input in order to ensure continued recog-

Typ Max Unit Test Conditions 

ns 

ns 

ns 

ns VCC=5.0V 

ns 

ns 

ns 

nition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from LOW to 
HIGH and still be recognized. 

RECOVERY TIME (tree> - is defined as the minimum time re
quired between the end of the reset pulse and the clock transi
tion from LOW to HIGH in order to recognize and transfer 
HIGH Data to the a outputs. 

AC WAVEFORMS 

CP 

Q 

OTHER CONOmONS: 
PE= MR (SA) = H 
CEP=CET=H 

Figure 1. Clock to Output Delays, Count 
Frequency, and Clock Pulse Width 

MR 1.3V 

OTHER CONomONS: 
PE=l 

CP--i--~_..Jl Po= PI = P2 = P3 = H 

Figure 2. Master Reset to Output Delay, Master Reset 
Pulse Width, and Master Reset Recovery Time 

FAST AND LS TTL DATA 
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SN54174LS160A. SN54174LS161A 
SN54174LS162A • SN54/74LS163A 

AC WAVEFORMS (continued) 

COUNT ENABLE TRICKLE INPUT 
TO TERMINAL COUNT OUTPUT DELAYS 

The positive TC pulse occurs when the outputs are in the 
(00001 0020°3) state for the LS160 and LS162 and the 
(00001 002003) state for the LS161 and LS163. 

CLOCK TO TERMINAL COUNT DELAYS 

The positive TC pulse is coincident with the output state 
(00001 002003) state for the LS161 and LS163 and 
(00001002003) for the LS161 and LS163. 

SETUP TIME (ts) AND HOLD TIME (th) 
FOR PARALLEL DATA INPUTS 

The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

Figure 3 

Figure 4 

Figure 5 

CET ~ 1.3V tl.._1._3V __ _ 

H1PLH H tpHL 

TC ___ -l+ 1.3V ~ 
OTHER CONDITIONS: CP = PE = CEP = MR = H 

CP __ ---J+ 1.3V t 1.3V F 
HtPLH HtPHL 

TC ____ :f-~~-1-.3-V------~~ 1.3 V 

OTHER CONDITIONS: PE = CEP = CET = MR = H 

CP 1.3 V 

_---J/ 
OTHER CONDITIONS: PE = L, MR = H 

SETUP TIME (ts) AND HOLD TIME (th) FOR 
COUNT ENABLE (CEP) AND (CET) AND 

PARALLEL ENABLE (PE) INPUTS 

PARALLEL LOAD 
(See Fig.S) 

Q RESPONSE TO PE X 
RESET 

Q RESPONSE TO SR \ 
Figure 6 

The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

CP __ --' 

CEP 

COUNT MODE 
(See Fig. 7) 

C 
COUNT OR LOAD COUNT HOLD HOLO 

I Q===X~ ____________ __ 

FAST AND LS TTL DATA 
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OTHER CONDITIONS: PE = H, MR = H 

Figure 7 

II 
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II 

® MOTOROLA 

SERIAL-IN PARALLEL-OUT 
SHIFT REGISTER 

The SN54/74LS164Is a high speed 8-Bit Serial-In Parallel-Out Shift Regis
ter. Serial data is entered through a 2-lnput AND gate synchronous with the 
LOW to HIGH transition of the clock. The device features an asynchronous 
Master Reset which clears the register setting all outputs LOW independent of 
the clock. It utilizes the Schottky diode clamped process to achieve high 
speeds and is fully compatible with all Motorola TTL products. 

• Typical Shift Frequency of 35 MHz 
• Asynchronous Master Reset 
• Gated Serial Data Input 
• Fully Synchronous Data Transfers 
• Input Clamp Diodes Limit High Speed Termination Effects 
• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

A,B 
CP 
MR 
00-0 7 

NOTES: 

Data Inputs 
Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 
Outputs (Note b) 

a) I TTL Unit Load (U.L.) = 40 I1A HIGH/I.6 mA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dualln-Une Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

FAST AND LS TTL DATA 
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SN54/74LS164 

SERIAL-IN PARALLEL-OUT 
SHIFT REGISTER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

A 

LOGIC SYMBOL 

9 3 4 5 6 10 It 12 13 

Vee = PIN 14 
GND= PIN7 



Vee' PIN 14 
GND. PIN 7 
O. PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

SN54174LS164 

LOGIC DIAGRAM 

05 
® 

06 
@ 

CD 

The LS164 is an edge-triggered 8-bit shift register with seri
al data entry and an output from each ofthe eight stages. Data 
is entered serially through one of two inputs (A or B); either of 
these inputs can be used as an active HIGH Enable for data 
entry through the oiher input. An unused input must be tied 
HIGH, or both inputs connected together. 

Each LOW-to-HIGH transition on the Clock (CP) input shifts 
data one place to the right and enters into QD the logical AND 
of the two data inputs (A-B) that existed before the rising clock 
edge. A LOW level on the Master Reset (MR) input overrides 
all other inputs and clears the register asynchronously, forcing 
all Q outputs LOW. 

MODE SELECT - TRUTH TABLE 

OPERATING 
MODE 

MR 

Reset (Clear) L 

H 
Shift H 

H 
H 

L (I) = LOW Voltage Levels 
H (h) = HIGH Voltage Levels 
X = Oon't Care 

INPUTS 

A 

X 

I 
I 
h 
h 

OUTPUTS 

B 00 01-07 

X L L-L 

I L QO-q6 
h L QO-Q6 
I L QO-Q6 
h H QO-Q6 

qn = Lower case letters indicate the state of the referenced input or output one 
set-up time prior to the LOW to HIGH clock transition. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °C 
25 70 

-0.4 rnA 

4.0 rnA 
8.0 



SN54/74LS164 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parall'!eter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

54, 74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

20 
IIH Input HIGH Current 

0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -20 -100 

ICC Power Supply Current 27 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tPHL 
Propagation Delay 
MR to Output Q 

tpLH Propagation Delay 
tpHL Clock to Output Q 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol Parameter 

tw CP, MR Pulse Width 

Is Data Setup Time 

th Data Hold Time 

trec M R to Clock Recovery Time 

Limits 

Min Typ Max 

25 36 

24 36 

17 27 
21 32 

Limits 

Min Typ Max 

20 

15 

5.0 

20 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC = MIN, liN =-18 mA 

VCC = MIN, 10H = MAX, VIN = VIH V 
or VIL per Truth Table 

V IOL=4.0mA VCC = VCC MIN, 
VIN = VIH or VIL 

V IOL=8.0mA per Truth Table 

~ VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC = MAX 

mA VCC = MAX 

Unit Test Conditions 

MHz 

ns VCC=5.0V 
CL= 15pF 

ns 

Unit Test Conditions 

ns 

ns 
VCC=5.0V 

ns 

ns 



SN5417 4LS164 

AC WAVEFORMS 

*The shaded areas indicate when the input is permitted to change for predictable output performance. 

MR~,-1_.3 V_----'t 1.3 V 

CP ~ w -l--ttrec 

L-,-tPHL 

Q----------\~1_.3_V __________ ~ 
CP, __ ----:-I ___________ 1-1-.3-V----

1+-1. -"""1--1 tPHL 

Q -------"'t 1.3 V 
CONDITIONS: MR = H 

Figure 1. Clock to Output Delays 
and Clock Pulse Width 

/ 

Figure 2. Master Reset Pulse Width, 
Master Reset to Output Delay and 

Master Reset to Clock Recovery Time 

Q _________ ~f 1.3V 1.3V~ 

Figure 3. Data Setup and Hold Times 

FAST AND LS TTL DATA 

5-169 

• I 



II 

® MOTOROLA 

8-BIT PARALLEL-TO-SERIAL 
SHIFT REGISTER 

The SN54/74LS165 is an 8-bit parallel load or serial-in register with 
complementary outputs available from the last stage. Parallel inputing occurs 
asynchronously ,When the Parallel Load (PL) input is LOW. With PL HIGH, 
serial shifting occurs on the rising edge of the clock; new data enters via the 
Serial Data (OS) input. The 2-input OR clock can be used to combine two 
independent clock sources, or one input can act as an active LOW clock 
enable. 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

CP1, CP2 Clock (LOW-to-HIGHGoing Edge) Inputs 0.5 U.L. 0.25 U.L. 
DS Serial Data Input 0.5 U.L. 0.25 U.L. 
PL Asynchronous Parallel Load (Active LOW) 1.5 U.L. 0.75 U.L. 

Input 
PO-P7 Parallel Data Inputs 0.5 U.L. 0.25 U.L. 

97 Serial Output from Last State (Note b) 10 U.L. 5 (2.5) U.L. 
07 Complementary Output (Note b) 10 U.L. 5 (2.5) U.L. 

NOTES: 
a) 1 TTL Unit Load (U.L.) = 40 flA HIGH/I.e rnA LOW. 
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 

CP 
PL 

1 2 QO 

L X X Po 
H L ...r DS 
H H ...r 00 
H ...r L DS 
H ...r H 00 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Q1 

PI 
00 
01 
00 
01 

TRUTH TABLE 

CONTENTS 

Q2 Q3 Q4 QS 

P2 P3 P4 P5 
01 02 03 04 
02 03 04 05 
01 02 03 04 
02 03 04 05 

RESPONSE 
Q6 Q7 

P6 P7 Parallel Entry 

05 06 Right Shift 

06 07 No Change 

05 06 Right Shift 

06 07 No Change 

FAST AND LS TTL DATA 
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SN54/74LS165 

8-BIT PARALLEL-TO-SERIAL 
SHIFT REGISTER 

10 

2 
15 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

1 11 1213 14 3 4 5 6 

Vee = PIN 16 
GND = PIN 8 

7 



SN54174LS165 

LOGIC DIAGRAM 

@Os 

® CP1 

@) CP2 

<DPL 

Vee = PIN 16 
GND= PIN 8 
0= PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

® 
Po 

The SN54174LS165 contains eight clocked master/slave 
RS flip-flops connected as a shift register, with auxiliary gating 
to provide overriding asynchronous parallel entry. Parallel 
data enters when the PL signal is LOW. The parallel data can 
change while PL is LOW, provided that the recommended set
up and hold times are observed. 

For clock operation, PL must be HIGH. The two clock inputs 
perform identically; one can be used as a clock inhibit by 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

® 

applying a HIGH signal. To avoid double clocking, however, 
the inhibit signal should only go HIGH while the clock is HIGH. 
Otherwise, the rising inhibit signal will cause the same 
response as a rising clock edge. The flip-flops are 
edge-triggered for serial operations. The serial input data can 
change at any time, provided only that the recommended 
setup and hold times are observed, with respect to the rising 
edge of the clock. 

Min Typ Max Unit 

54 4.5 5.0 5.5 V 
74 4.75 5.0 5.25 

54 -55 25 125 °c 
74 0 25 70 

54, 74 -0.4 mA 

54 4.0 mA 
74 8.0 

FAST AND LS TTL DATA 
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II 

SN54174LS165 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
Other Inputs 20 IlA 

IIH PL Input 60 

Other Inputs 0.1 
rnA PL Input 0.3 

Input LOW Current 
IlL Other Inputs -0.4 rnA 

PL Input -1.2 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 36 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Input Clock Frequency 

tpLH Propagation Delay 
tpHL PL to Output 

tpLH Propagation Delay 
tpHL Clock to Output 

tpLH Propagation Delay 
tpHL P7 to07 

tpLH Propaaation Delay 
tPHL P7 to 07 

Limits 

Min Typ Max Unit 

25 35 MHz 

22 35 
22 35 

ns 

27 40 
28 40 

ns 

14 25 
21 30 ns 

21 30 
16 25 ns 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
Allinputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

10L= 4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

Vec= MAX 

Test Conditions 

VCC=5.0V 
CL= 15 pF 



SN54174LS165 

AC SETUP REQUIREMENTS (TA = 25°C) 

Limits 

Symbol Parameter Min 

tw CP Clock Pulse Width 25 

tw PL Pulse Width 15 

ts Parallel Data Setup Time 10 

ts Serial Data Setup Time 20 

ts CPl to CP2 Setup Time 1 30 

th Hold Time 0 

tree Recovery Time, PL to CP 45 

1 The role of CP1, and CP2 in an application may be interchanged. 

DEFINITION OF TERMS: 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior 
to the clock transition from LOW-to-HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued 

Typ Max Unit Test Conditions 

ns 

ns 

ns 

ns VCC = 5.0 V 

ns 

ns 

ns 

recognition. A negative hold time indicates that the correct 
logic level may be released prior to the clock transition from 
LOW-to-HIGH and still be recognized. 

RECOVERY TIME (treel - is defined as the minimum time 
required between the end of the PL pulse and the clock 
transition from LOW-to-HIGH in order to recognize and 
transfer loaded Data to the Q outputs. 

AC WAVEFORMS 

CP2'--__ I_.3_VJ 

tpHL 

\t.3V 

Figure 1 

Figure 3 

Figure 2 

~_I_.3_V_~f 1.3 V 

CP 
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Figure 4 
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® MOTOROLA 

8-BIT SHIFT REGISTERS 

The SN54U74LS166 is an 8-Bit Shift Register. Designed with all inputs 
buffered, the drive requirements are lowered to one 54/74LS standard load. 
By utilizing input clamping diodes, switching transients are minimized and 
system design simplified. 

The LS166 is a parallel-in or serial-in, serial-out shift register and has a 
complexity of 77 equivalent gates with gated clock inputs and an overriding 
clear input. The shift/load input establishes the parallel-in or serial-in mode. 
When high, this input enables the serial data input and couples the eight 
flip-flops for serial shifting with each clock pulse. Synchronous loading occurs 
on the next clock pulse when this is low and the parallel data inputs are 
enabled. Serial data flow is inhibited during parallel loading. Clocking is done 
on the low-to-high level edge of the clock pulse via a two input positive NOR 
gate, which permits one input to be used as a clock enable or clock inhibit 
function. Clocking is inhibited when either of the clock inputs are held high, 
holding either input low enables the other clock input. This will allow the 
system clock to be free running and the register stopped on command with 
the other clock input. A change from low-t6-high on the clock inhibit input 
should only be done when the clock input is high. A buffered direct clear input 
overrides all other inputs, including the clock, and sets all flip-flops to zero. 

• Synchronous Load 
• Direct Overriding Clear 
• Parallel to Serial Conversion 

PARALLEL PARALLEL INPUTS 

SHIFTI INPUT OUTPUT'"' ---... 
VCC LOAD H QH G F E CLEAR 

7 

SERIAL A D CLOCK CLOCK GNO 
INPUT -----.. INHIBIT 

PARALLEL INPUTS 

FUNCTION TABLE 

SHIFTI CLOCK 
CLEAR 

LOAD INHIBIT 

L X X 
H X L 
H L L 
H H L 
H H L 
H X H 

INPUTS 

PARALLEL 
CLOCK SERIAL 

A ••• H 

X X X 
L X X 
t X a ... h 
t H X 
t L X 
t X X 

FAST AND LS TTL DATA 
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SN54/74LS166 

8-BIT SHIFT REGISTERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

INTERNAL 
OUTPUTS OUTPUT 

QH 
QA QB 

L L L 

OAO OBO OHO 
a b h 
H OAn OGn 
L OAn OGn 

OAO OBO OHO 



SN54J74LS166 

Typical Clear, Shift, Load, Inhibit, and Shift Sequences 

CLOCK 

~I I r=l 
CLOCKINIHIBIT I I i-------I!---i---------

CL~R r----------------+----~I ---+I~[-----------------

S:~;~~~:~jf~: ~~I =~~~~~~~~~~~~~~~~! ~~:;-~-H~: =::t! ::l:========= 
I I I L I I I 

~ :: : ~ I: 
PARALLEL D I I I L: : I 

INPUTS E 1 I I n:m I I 

F I
I II I LI ---'-I -i-I--------
- - I I I 

G II II I ~~_+~I---------------
1 ~ I 

H -1-1 -111-----------------1-1 ---II H: I I 
OUTPUT QH = .I-.J ________________ -' 

I I+----SERIAL SHIFT------.I 
C~R 

C~R~~==~~--I 
SERIAL INPUT 

SHIFT/LOAD ~'l>""""-ff--r"\ 

A 

B (3) 

C (4) 

D (5) 

E (10) 

F (11) 

G ..:..(1...:.2) ____ -++--L.J 

H (14) 
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SN54174LS166 

GUARANTEED OPERATING RANGES , 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 I'A 
IIH Input HIGH Current , 0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 38 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage ior 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0 mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Unit 

V 

°c 

mA 

mA 



SN54174LS166 

TEST TABLE FOR SYNCHRONOUS INPUTS 

DATA INPUT 
SHIFT/LOAD OUTPUT TESTED FOR TEST 

H OV QH attn+l 

Serial 
4.5V QH attn+8 Input 

AC WAVEFORMS 

---J tw(clear) I--

~
I ~~~~~-----------------------3V 

CLEAR INPUT Vre! Vre! 
1 ---------------------- OV 

CLOCK INPUT 

DATA 
INPUT (SEE TEST ____ 1'-___ --/ 

TABLE) tpHL 1 

(clear-Q)--->oj I--
-------""""\ 1 

\: Vre! OUTPUTQ 

NOTE 1. tn = bit time before clocking transition 
tn+ 1 ::::: bit time after one clocking transition 
tn+8::::: bit time after eight clocking transition 

LS166 Vref = 1.3 V. 

'-----VOL 

AC CHARACTERISTICS (T A = 25°C) 

Symbol Parameter 

!MAX Maximum Clock Frequency 

tpHL Clear to Output 

tpLH 
tpHL 

Clock to Output 

AC SETUP REQUIREMENTS (TA = 25"C) 

Symbol Parameter 

tw Clock Clear Pulse Width 

ts Mode Control Setup Time 

ts Data Setup Time 

th Hold Time, Any Input 

Limits 

Min Typ Max Unit 

25 35 MHz 

19 30 ns 

23 35 
24 35 

ns 

Limits 

Min Typ Max Unit 

30 ns 

30 ns 

20 ns 

15 ns 

FAST AND LS TTL DATA 
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Test Conditions 

VCC=5.0V 
CL = 15 pF 

Test Conditions 

VCC = 5.0V 



® MOTOROLA 

BCD DECADE/MODULO 
16 BINARY SYNCHRONOUS 
BI-DIRECTIONAL COUNTERS 

The SN54/74LS168 and SN54/74LS169 are fully synchronous 4-stage 
up/down counters featuring a preset capability for programmable operation, 
carry lookahead for easy cascading and a U/D input to control the direction 
of counting. The SN54/74LS168 counts in a BCD decade (8, 4, 2, 1) 
sequence, while the SN54/74LS169 operates in a Modulo 16 binary 
sequence. All state changes, whether in counting or parallel loading, are 
initiated by the LOW-to-HIGH transition of the clock. 

• Low Power Dissipation 100 mW Typical 
• High-Speed Count Frequency 30 MHz Typical 
• Fully Synchronous Operation 
• Full Carry Lookahead for Easy Cascading 
• Single Up/Down Control Input 
• Positive Edge-Trigger Operation 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee TC 00 01 02 03 eEl PE 

PIN NAMES 

CEP 
CET 
CP 
PE 
uii5 
Po-P3 

90-03 
TC 

NOTES: 

Count Enable Parallel (Active LOW) Input 
Count Enable Trickle (Active LOW) Input 
Clock Pulse (Active positive going edge) Input 
Parallel Enable (Active LOW) Input 
Up-Down Count Control Input 
Parallel Data Inputs 
Flip-Flop Outputs 
Terminal Count (Active LOW) Output 

a. I TTL Unit Load (U.L.) = 40 !1A HIGH/I.S rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
1.0 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 

0.25 U.L. 
0.5 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 

b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

FAST AND LS TTL DATA 
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SN54/74LS168 
SN54/74LS169 

BCD DECADE/MODULO 
16 BINARY SYNCHRONOUS 

BI-DIRECTIONAL COUNTERS 

1 
7 

10 
2 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

9 3 4 5 6 

14 13 12 11 

Vee = PIN 16 
GND= PINS 

15 



CP 

SN54174LS168. SN54174LS169 

SN54174LS168 
UP/DOWN DECADE COUNTER 

SN54174LS168 

UP: TC = 00" 03 " (UfD) 

DOWN: TC = 00" 01 "02" 03" (UfD) 

Po 

:~6 0 
/D -l{) 

C ,J 

STATE DIAGRAMS 

- CountUp 
- -. Count Down 

LOGIC DIAGRAMS 

,Ll 

SN54174LS168 

P2 

(j 

'-, 

SN54174LS169 

SN54f74LS169 

UP: TC=00"01"02"03"(UfD) 

DOWN: TC =00" 01 " 02 "03" (U/D) 

Lj 

~ 

CJ - ---I 

-

i 9r r- [ .,1 "I 
=t rr r t-< -

fr 01 I h -< 

rr 1.1- f IA 

~ 
6 1.J-l 1.1.. l.Q b. 

1 y ~ fr: ~ 
\: 

.A 

-H-1 CP 
°1 

c3 t-
Qo 

y ~ ~y 
0 

0. 

1 1 
3 
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SN54174LS168 • SN54174LS169 

Po 

;~o GE 
GET 
U 

!D 4::: 

r-

.fr 

1 
n GP 

II GP DI 

C) 

A h 
y 

L.Y t-
00 

0 

ic t-----< 
I-

16. 

:;=w ..r:; 

) 
n 

1-t-

II GUARANTEED OPERA liNG RANGES 

LOGIC DIAGRAMS (continued) 

SN54174LS169 

(j 

J 

c-l ~ A- Irr 

~& 11 l.b 

I~ 
b 

~ ~ 

n 

I 
~ 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 

5-180 

tJ 

{ 

r n Irl 
~ 1,1, 

y ~ ..r:; 

y 
I I 

L-..J 

Min Typ 

4.5 5.0 
4.75 5.0 

-55 25 
0 25 

~ 

~ 
~ 

0 

'-1 
---' 

Max Unit 

5.5 V 
5.25 

125 °c 
70 

-0.4 mA 

4,0 mA 
8.0 



SN54174LS168.SN54174LS169 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH 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 V All Inputs 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC = MIN, liN = -18 rnA 

54 2.5 3.5 V VCC = MIN, 10H = MAX, VIN = VIH 
VOH Output HIGH Voltage 

or VIL per Truth Table 74 2.7 3.5 V 

54, 74 0.25 0.4 V IOL=4.0 mA VCC = VCC MIN, 
VOL Output LOW Voltage VIN = VIL or VIH 

74 0.35 0.5 V IOL=8.0mA per Truth Table 

Input HIGH Current 
Other Inputs 20 !LA VCC = MAX, VIN = 2.7 V 

IIH CET Input 40 

Other Input 0.1 
rnA VCC = MAX, VIN = 7.0 V CET Input 0.2 

Input LOW Current 

IlL Other Input -0.4 mA VCC = MAX, VIN = 0.4 V 
CET Input -0.8 

lOS Short Circuit Current (Note 1) -20 -100 rnA VCC = MAX 

ICC Power Supply Current 34 rnA VCC=MAX 

Note 1: Not more than one output should be shorted at one time, nor for more than 1 second. 

FUNCTIONAL DESCRIPTION 

The SN54174LS168 and SN54174LS169 use edge
triggered D-type flip-flops that have no constraints on 
changing the control or data input signals in either state of the 
Clock. The only requirement is that the various inputs attain 
the desired state at least a set-up time before the rising edge of 
the clock and remain valid for the recommended hold time 
thereafter. 

The parallel load operation takes precedence over the other 
operations, as indicated in the Mode SelectTable. When PE is 
LOW, the data on the Po-P3 inputs enters the flip-flops on the 
next rising edge of the Clock. In order for counting to occur, 
both CEP and CET must be LOW and PE must be HIGH. The 
ujo input then determines the direction of counting. 

The Terminal Count (TC) output is normally HIGH and goes II 
LOW, provided that CET is LOW, when a counter reaches zero 
in the COUNT DOWN mode or reaches 15 (9 for the 
SN54/74LSI68) in the COUNT UP mode. The TC output state 
is not a function olthe Count Enable Parallel (CEP) input level. 
The TC output olthe SN5417 4LS168 decade counter can also 
be LOW in the illegal states 11, 13 and 15, which can occur 
when power is turned on or via parallel loading. If illegal state 
occurs, the SN54174LS168 will return to the legitimate 
sequence within two counts. Since the TC signal is derived by 
decoding the flip-flop states, there exists the possibility of 
decoding spikes on TC. For this reason the use of TC as a 
clock signal is not recommended. 

MODE SELECT TABLE 

PE CEP 

L X 
H L 
H L 

H H 
H X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

CET UfO Action on Rising Clock Edge 

X X Load (Pn .... On) 
L H Count Up (increment) 
L L Count Down (decrement) 

X X No Change (Hold) 
H X No Change (Hold) 

FAST AND LS TTL DATA 
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SN54174LS168.SN54174LS169 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Paramatar 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay, 
tpHL ClocktoTC 

tpLH Propagation Delay, 
tpHL Clock to any Q 

tpLH ~agation Delay, 
tpHL CET to TC 

tpLH Pr~agation Delay, 
tpHL UfDtoTC 

AC SETUP REQUIREMENTS (TA = 25°6) 

Symbol Parameter 

tw Clock Pulse Width 

ts 
Setup Time, 
Data or Enable 

Is 
Setup Time 
PE 

ts 
Se!!!pTime 
UfO 

th 
Hold Time 
Any Input 

Limits 

Min 1\'p Max Unit 

25 32 MHz 

23 35 
23 35 

ns 

13 20 
15 23 

ns 

15 20 
15 20 ns 

17 25 
19 29 

ns 

Limits 

Min Typ Max Unit 

25 ns 

20 ns 

25 ns 

30 ns 

0 ns 

FAST AND LS TTL DATA 
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Test Conditions 

VCC=5.0V 
CL= 15pF 

Test Conditions 

VCC=5.0V 



SN54174LS168. SN54174LS169 

AC WAVEFORMS 

CP 1.3V 

OOATC 
tpHL 

"\1.3V 

CP 

Figure 1. Clock to Output Delays, 
Count Frequency, and Clock Pulse Width 

~ ___ ...J 

SROAPE 

Figure 3. Clock to Terminal Delays 

The shaded areas indicate when the 
input is permitted to change for 
predictable output performance. 

Figure 5. Setup Time and Hold Time for 
Count Enable and Para"el Enable Inputs, 

and Up-Down Control Inputs 

C'fT~1.3V t 1.3V 

~ tpLH 1--+1 tpHL 
~ jL~1.3-V------~~~ 

Figure 2. Count Enable Trickle Input 
To Terminal Count Output Delays 

Figure 4. Setup Time (ts) and Hold (th) 
for Para"el Data Inputs 

U/D 

Figure 6. Up-Down Input to 
Terminal Count Output Delays 
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® MOTOROLA 

4 x 4 REGISTER FILE 
OPEN-COLLECTOR 

The TTUMSI SN54/74LS170 is a high-speed, low-power 4 x 4 Register 
File organized as four words by four bits. Separate read and write inputs, both 
address and enable, allow simultaneous read and write operation. 

Open-collector outputs make it possible to connect up to 128 outputs in a 
wired-AND configuration to increase the word capacity up to 512 words. Any 
number of these devices can be operated in parallel to generate an n-bit 
length. 

The SN54/74LS670 provides a similar function to this device but it features 
3-state outputs. 

• Simultaneous Read/Write Operation 
• Expandable to 512 Words of n-Bits 
• Typical Access Time of 20 ns 
• Low Leakage Open-Collector Outputs for Expansion 
• Typical Power Dissipation of 125 mW 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

Dl-D4 
WA,WS 
EW 
RA,RS 
ER 
01-04 

NOTES: 

Data Inputs 
Write Address Inputs 
Write Enable (Active LOW) Input 
Read Address Inputs 
Read Enable (Active LOW) Input 
Outputs (Note b) 

a. I TTL Unit Load (U.L.) = 40 I1A HIGH/I.B rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
1.0 U.L. 
0.5 U.L. 
1.0 U.L. 

Open-Collector 

0.25 U.L. 
0.25 U.L. 
0.5 U.L. 

0.25 U.L. 
'0.5 U.L. 

5 (2.5) U.L. 

b. The Output LOW drtve factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. The Output HIGH drive must be supplied by an external resistor to VCC. 

FAST AND LS TTL DATA 
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SN54/74LS170 

4 X 4 REGISTER FILE 
OPEN-COLLECTOR 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751S-03 

ORDERING INFORMATION 

14 
13 

5 
4 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

12 15 1 2 3 

WA 
Ws 

EW 01 020304 

RA 
RS 

11 10 9 7 6 

Vec= PIN 16 
GNO= PINS 



@ ~ 
@ "'1}-
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~ 

0 -!)o---+-cC 

,~ r--> 
® "":l }-

Vee = PIN 16 
GND= PIN 8 
0= PIN NUMBERS 

SN54174LS170 

LOGIC DIAGRAM 

@ 0 CD 
7 

(j L t)1 t)1 
I G Q D I G Q D I G Q D 

hi hi hi 
I G Q D I G Q D I G Q D 

LJI LJI LJI 
I G Q D I G Q D I G Q 

D 

L- L- L-

tJ Ie- tJ I tJ I 
I G Q 

D G D I G Q D Q 

~~~ 

FAST AND LS TTL DATA 

5-185 

@ 

LJ .1 WORD 

I G Q D 0 

~ I WORD 

I G Q D 1 

cJ .1 WORD 

I G Q D 2 

L--

11 IWORD 

I G Q D 3 

r-

I 

• 
@) 
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SN54/74LS170' 

WRITE FUNCTION TABLE (SEE NOTES A, B, AND C) READ FUNCTION TABLE (SEE NOTES A AND D) 

WRITE INPUTS WORD READ INPUTS OUTPUTS 

We WA EW 0 1 2 3 Re RA ER Q1 Q2 Q3 

L L L O=D 00 00 00 L L L WOBl WOB2 ,WOB3 
L H L 00 O=D 00 00 L H L W1Bl W1B2 W1B3 
H L L 00 00 O=D 00 H L L W2Bl W2B2 W2B3 
H H L 00 00 00 O=D H H L W3Bl W3B2 W3B3 
X X H 00 00 00 00 X X H H H H 

NOTES: A. H = HIGH level. L =LOW Level. X = Irrelevant. 
B. (0 = D) = Thli four selected internal flip-flop outputs will assume the states applied to the four external data inputs. 
C. 00 = the levelef 0 before the indicated input conditions were established. . 
D. WOBt = The iirst bit of word O. etc. 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

VOH Output Voltage - High 54, 74 5.5 

IOL Output Current - Low 54 4.0 
74 , 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

54 
VIL Input LOW Voltage 

74 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 54,74 

54, 74 
VOL Output LOW Voltage 

74 

Input HIGH Current 
AnyD, R, W 

IIH ER,EW 

AnyD, R, W 
ER,EW 

Input LOW Current 
IlL AnyD, R, W 

ER,EW 

ICC Power Supply Current 

Limits 

Min Typ Max Unit 

2.0 V 

0.7 
V 

0.8 

-0.65 -1.5 V 

100 I!A 
0.25 0.4 V 

0.35 0.5 V 

20 I!A 
40 

0.1 
mA 

0.2 

-0.4 mA 
-0.8 

40 mA 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, VOH = MAX 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0 mA per Truth Table 

VCC = MAX, VIN = 2.4 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

Q4 

WOB4 
W1B4 
W2B4 
W3B4 

H 

Unit 

V 

°c 

V 

mA 



SN54174LS170 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min TYP Max Unit Test Conditions 

tpLH Propagation Delay, Negative- 20 30 
Figure 1 

tpHL Going ER to 0 Outputs 20 30 ns 

tpLH Propagation Delay, RA or Re 25 40 
Figure 2 

tpHL toO Outputs 24 40 ns VCC = 5.0 V 
CL=15pF 

tpLH Propagation Delay, Negative- 30 45 
Figure 1 RL = 2.0 kQ 

tpHL Going EW to 0 Outputs 26 40 ns 

tPLH Propagation Delay, Data Inputs 30 45 
Figure 1 

tpHL to 0 Outputs 22 35 ns 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol 

tw 

ts 

ts 

th 

th 

tLATCH 

WRITE·SELECT 
INPUT WA or WB 

DATA INPUT 
01,02,03 or 04 

WRITE·ENABLE 
INPUTEW 

REAO·SELECT 
INPUT RA or RB 

REAO·ENABLE 
INPUTER 

OUTPUT 
01,02,03 or Q4 

Limits 

Parameter Min TYP Max Unit Test Conditions 

Pulse Width, ER, EW 25 ns 

Setup TIme, Data to EW 10 ns 

Setup Time, WA, We to EW 15 ns VCC=5.0V 

Hold Time, Data to EW 15 ns RL = 2.0 k.Q 

Hold Time, WA, We to Ew 5.0 ns 

Latch TIme 25 ns 

VOLTAGE WAVEFORMS 

- - - - - - - - - - - - - - 3V 
JVref \Vref 

....: '-lsu(W) ,'---------0 V 
__ ...,:---, -: :- 1h(W) 3 V 

.: ~_Vr~f __________ ov 
, o.....-7 th(0) 
:'-'!w- su O. 3 V 

Vref Vref 
, ---------------OV 
:-~atch ..... 

Vref~r--\:V;e; - - - ·3V 
-------', , OV 

Figure 1 

Vref 
,..---3 V 

'OV 

VOH 

DATA INPUT J 
01, 02, 03 or 04 : Vref 

\ - -- - -- -- -- -- :~ 

~~~if~ABLE, / \~re~ - - - - - . :~ 
- - l-_ jPLH '- tj-i~ --. VOH 

OUTPUT 
01,02, 03 or 04 Vref Vref 

- - - - VOL 

DATA INPUT \ 
01, 02, 03 or 04 :'\ .... V_ref __ --' 

WRITE·ENABLE 
INPUTEW 

OUTPUT 
01,02,03 or 04 

,------- 3V 

OV 
3V 

'--'-,...--- 0 V 
3V 

OV 

Figure 2 
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® MOTOROLA 

4-BIT D-TYPE REGISTER 
WITH 3-STATE OUTPUTS 

The SN54/74LS173A is a high-speed 4-Bit Register featuring 3-state 
outputs for use in bus-organized systems. The clock is fully edge-triggered 
allowing either a load from the D inputs or a hold (retain register contents) 
depending on the state of the Input Enable Lines tiEl, 1E2). A HIGH on either 
Output Enable line (OE 1, OE2) brings the output to a high impedance state 
without affecting the actual register contents. A HIGH on the Master Reset 
(MR) input resets the Register regardless of the state of the Clock (CP), the 
Output Enable (OE 1, OE2) or the Input Enable (IE 1, 1E2) lines. 

• Fully Edge-Triggered 
• 3-State Outputs 
• Gated Input and Output Enables 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

MR Do 01 

PIN NAMES 

MR 
00-0 3 

NOTES: 

GNO 

Data Inputs 
Inpul Enable (Active LOW) 
Output Enable (Active LOW) Inputs 
Clock Pulse (Active HIGH Going Edge) 
Input 
Master Reset Input (Active HIGH) 
Outputs (Note b) 

a. I TIL Untt Load (U.L.) = 40 p.A HIGH/I.6 mA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 

0.5 U.L. 
65 (25) U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

0.25 U.L. 
15 (7.5) U.L. 

b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

FAST AND LS TTL DATA 
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SN54174LS173A 

4-BIT D-TYPE REGISTER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620..()9 

NSUFFIX 
PLASTIC 

CASE 648-OS 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
sOle 

LOGIC SYMBOL 
9 10 14 13 12 11 

2~t..::..."""'" 

15 3 4 5 6 

Vee = PIN 16 
GNO= PIN 8 



SN54174LS173A 

LOGIC DIAGRAM 

DO 

® 

CP 

<D 

MR ® 

OEI <D 

OE2 CD ® CD ® ® 
00 01 02 03 

VCC = PIN 16 
GND= PIN 8 
0= PIN NUMBERS 

TRUTH TABLE 

MR CP IE1 IE2 On Qn 

H x x x x L 
L L x x x an 
L .r H x x an 
L .r x H x an 
L .r L L L L 
L .r L L H H 

When either OE1, or OE2 are HIGH, the output IS In the off state (High Impedance): 
however this does not affect the contents or sequential operation of the register. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54 
74 

54 
74 

FAST AND LS TIL DATA 
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Min 

4,5 
4.75 

-55 
0 

Typ 

5.0 
5.0 

25 
25 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

Max Unit 

5.5 V 
5.25 

125 DC 

70 

-1.0 mA 
-2.6 

12 mA 
24 

• 
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SN5417 4LS173A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.4 3.4 V 
VOH Output HIGH Voltage 

74 2.4 3.1 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 !IA 
10ZL Output Off Current LOW -20 !IA 

20 ~A 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -30 -130 mA 

ICC Power Supply Current 30 mA 

Note 1: Nol more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

'MAX Maximum Input Clock Frequency 

tPLH Propagation Delay, 
tPHL Clock to Output 

tPHL Propagation Delay, MR to Output 

tpZH Output Enable lime 
tpZL 

tpLZ Output Disable lime 
tPHZ 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol Parameter 

tw Clock or MR Pulse Width 

Is Data Enable Setup Time 

ts Data Setup lime 

th Hold lime, Any Input 

trec Recovery lime 

Limits 

Min Typ Max Unit 

30 50 MHz 

17 25 
22 30 

ns 

26 35 ns 

15 23 
18 27 ns 

11 17 
11 17 ns 

Limits 

Min Typ Max Unit 

20 ns 

35 ns 

17 ns 

0 ns 

10 ns 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC= MIN, liN =-18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24mA per Truth Table 

VCC = MAX, Vo = 2.7 V 

VCC = MAX, Vo = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

VCC=5.0V 
CL= 45 pF, 
RL=667Q 

CL= 5.0 pF, 
RL=6670 

Test Conditions 

VCC=5.0V 
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AC WAVEFORMS 

CP 
MRJ \-

-I-1.3V 

1s(H) -t--I-!-1tJ(H) 1s(l) ~ th(l) 

DOrE~1.3V __ I~ 

Q ______ tP_LH_* 1.3V 

Figure 1 

Figure 3 

CP 

Q 

VOUT 

AC LOAD CIRCUIT 

SYMBOL 

tpZH 

tpZL 
TO OUTPUT 
UNDER TEST ---..--I4I-+""*---t+-l..-..., tpLZ 

tpHZ 

5kQ r ~( 
"Includes Jig and Probe Capacitance. 

Figure 5 
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r-~ lroc 
1.3 V 

I- -I tpHl 

\1.3V I 

Figure 2 

~.3V 

tpHZ ;;,VOH 

=1.3V 
0.5 V 

Figure 4 

SWITCH POSITIONS 

SW1 SW2 

Open Closed 

Closed Open 

Closed Closed 

Closed Closed 

• 
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® MOTOROLA 

HEX D FLIP-FLOP 

The LSTTLIMSI SN54/74LS174 is a high speed Hex D Flip-Flop. The 
device is used primarily as a 6-bit edge-triggered storage register. The 
information on the D inputs is transferred to storage during the LOW to HIGH 
clock transition. The device has a Master Reset to simultaneously clear all 
flip-flops. The LS174 is fabricated with the Schottky barrier diode process for 
high speed and is completely compatible with all Motorola TTL families. 

• Edge-Triggered D-Type Inputs 
• Buffered-Positive Edge-Triggered Clock 
• Asynchronous Common Reset 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

DO-OS 
CP 
MR 

00-0 5 
NOTES: 

CP 

GND 

Data Inputs 
Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 
Outputs (Note b) 

a. 1 TIL Unit Load (U.l.) = 40 ~ HIGH/I.e rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (:<.5) U.L. 

b. The Output LOW drive factor is 2.5 U.l. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 

Vee = PIN 16 
GND= PINS 

o = PIN NUMBERS 

FAST AND LS TTL DATA 
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SN54/74LS174 

HEX D FLIP-FLOP 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXO 

Ceramic 
Plastic 
SOIC 

9 

LOGIC SYMBOL 

3 4 6 11 13 14 

2 5 7 1012 15 

VCC = PIN 16 
GND= PINS 



SN54174LS174 

FUNCTIONAL DESCRIPTION 

The LS174 consists of six edge-triggered D flip-flops with 
individual D inputs and Q outputs. The Clock (CP) and Master 
Reset (MR) are common to all flip-flops. 

Each D input's state is transferred to the corresponding flip
flop's output following the LOW to HIGH Clock (CP) transition. 

A LOW input to the Master Reset (MR) will force all outputs 
LOW independent of Clock or Data inputs. The LS174 is 
useful for applications where the true output only is required 
and the Clock and Master Reset are common to all storage 
elements. 

TRUTH TABLE 

Inputs (t = n, MR = H) Outputs (t = n+1) Note 1 

D Q 

H H 
L L 

Note 1: t = n + 1 Indicates conditions after next clock. 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current- High 54, 74 -0.4 

IOL Output Current- Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

V,H Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 ~A 
IIH Input HIGH Current 

0.1 rnA 

',L Input LOW Current -0.4 rnA 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 26 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 
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Test Conditions 

Guaranteed. Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 rnA 

VCC = MIN, IOH = MAX, Y,N = V,H 
or V,L per Truth Table 

'OL= 4.0 rnA VCC = VCC MIN, 
Y,N = V,L or V,H 

'OL=8.0rnA per Truth Table 

VCC = MAX, Y,N = 2.7 V 

Vee = MAX, Y,N = 7.0 V 

VCC = MAX, Y,N = 0.4 V 

VCC = MAX 

VCC=MAX 

Unit 

V 

"C 

rnA 

rnA 

II 
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SN54174LS174 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

fMAX Maximum Jnput Clock Frequency 30 40 MHz 

tPHL Propagation Delay, MR to Output 23 35 ns VCC=5.0V 

tpLH 20 30 
CL=15pF 

tPHL 
Propagation Delay, Clock to Output 21 30 

ns 

AC SETUP REQUIREMENTS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tw Clock or MR Pulse Width 20 ns 

ts Data Setup Time 20 ns 

Data Hold Time 5.0 
VCC=5.0V 

th ns 

tree Recovery Time 25 ns 

AC WAVEFORMS 

'The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

Figure 1. Clock to Output Delays, Clock Pulse Width, 
Frequency, Setup and Hold Times Data to Clock 

DEFINITIONS OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logiC level to be present at the logic input prior to 
the clock transition from LOW to HIGH in order to be recog
nized anCl transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW to HIGH thatthe logic level must 
be maintained at the input in order to ensure continued recog-

Figure 2. Master Reset to Output Delay, Master Reset 
Pulse Width, and Master Reset Recovery Time 

nition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from LOW to 
HIGH and still be recognized. 

RECOVERY TIME (treel - is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOW to HIGH in orde(to recognize and transfer 
HIGH Data to the Q outputs. 

. FAST AND LS TTL DATA 
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® ItIIOTOROLA 

QUAD D FLIP-FLOP 
The LSTTLIMSI SN54/74LS175 is a high speed Quad D Flip-Flop. The 

device is useful for general flip-flop requirements where clock and clear inputs 
are common. The information on the D inputs is stored during the LOW to 
HIGH clock transition. Both true and complemented outputs of each flip-flop 
are provided. A Master Reset input resets all flip-flops, independent of the 
Clock or D inputs, when LOW. 

The LS175 is fabricated with the Schottky barrier diode process for high 
speed and is completely compatible with all Motorola TIL families. 

• Edge-Triggered D-Type Inputs 
• Buffered-Positive Edge-Triggered Clock 
• Clock to Output Delays of 30 ns 
• Asynchronous Common Reset 
• True and Complement Output 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 
VCC 03 03 D3 D2 02 02 CP 

PIN NAMES 

00- 0 3 
CP 
MR 
00-0 3 
00-03 

NOTES: 

Data Inputs 
Clock (Active HIGH Going Edge) Input 
Master Reset (Active LOW) Input 
True Outputs (Note b) 
Complemented Outputs (Note b) 

8.1 TTL Unit Load (U.L.) = 40 !!A HIGHI1.6 rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 

b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 

MR CP D3 

0®® 

D Q D 0 

Dl 

CD 

D 0 

DO 
<9 

D 0 
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9 

SN54/74LS175 

QUAD D FLIP-FLOP 

LOW POWER SCHOTIKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

4 12 13 

3 2 6 7 11 10 14 15 

VCC= PIN 16 
GND = PINS 

• 
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SN54174LS175 

FUNCTIONAL DESCRIPTION 

The LS175 consists of four edge-triggered D flip-flops with 
individual D inputs and Q and Q outputs. The Clock and 
Master Reset are common. The four flip-flops will store the 
state of their individual D inputs on the LOW to HIGH Clock 
(CP) transition, causing individual Q and Q outputs to follow. A 

LOW input on the Master Reset (MR) will force all Q outputs 
LOW and Q outputs HIGH independent of Clock or Data 
inputs. 

The LS175 is useful for general logic applications where a 
common Master Reset and Clock are acceptable. 

TRUTH TABLE 

Inputs (t = n, MR = H) Outputs (t = n+ 1) Note 1 

D Q Q 

L L H 
H H L 

Note 1: t = n + 1 Indicates conditions after next clock. 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 itA 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 18 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIlli = 0.4 V 

VCC = MAX 

VCC=MAX 

Unit 

V 

°c 

mA 

mA 



SN54174LS175 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

'MAX Maximum Input Clock Frequency 30 40 MHz 

tpLH Propagation Delay, MR to Output 
20 30 

VCC = 5.0 V 
tpHL 20 30 ns 

CL=15pF 
tPLH Propagation Delay, Clock to Output 

13 25 
tpHL 16 25 ns 

AC SETUP REQUIREMENTS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tw Clock or MR Pulse Width 20 ns 

ts Data Setup Time 20 ns 

Data Hold Time 5.0 
VCC=5.0V 

th ns 

trec Recovery Time 25 ns 

AC WAVEFORMS 

*The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

Figure 1. Clock to Output Delays, Clock Pulse Width, 
Frequency, Setup and Hold Times Data to Clock 

DEFINITIONS OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior to 
the clock transition from LOW to HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW to HIGH thatthe logic level must 
be maintained at the input in order to ensure continued recog-

MRf'·3VIW71.3V 
I-+~ . ..:.tre""c ___ _ 

CP j '.3V 
Q ~tpHL 

1.3V 1.3V 

Q ____ .....J 1 1.3 V 

Figure 2. Master Reset to Output Delay, Master Reset 
Pulse Width, and Master Reset Recovery Time 

nition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from LOW to 
HIGH and still be recognized. 

RECOVERY TIME (treel - is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOW to HIGH in order to recognize and transfer 
HIGH Data to the Q outputs. 
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® MOTOROLA 

4-BIT ARITHMETIC 
LOGIC UNIT 

The SN54i74LS181 is a 4-bit Arithmetic Logic. Unit (ALU) which can 
perform all the possible 16 logic, operations on two variables and a variety of 
arithmetic operations. 

• Provides 16 Arithmetic Operations Add, Subtract, Compare, Double, 
Plus Twelve Other Arithmetic Operations 

• Provides all 16 Logic Operations of Two Variables Exclusive - OR, 
Compare, AND, NAND, OR, NOR, Plus Ten other Logic.Operations 

• Full Lookahead for High Speed Arithmetic Operation on Long Words 

• Input Clamp Diodes 

CONNECTION DIAGRAM DIP (TOP VIEW) 

~e ~ ~ ~ ~ ~ ~ ~ ~ A. ~ 

PIN NAMES 

Ao-A3, Bo-B3 
SO-S3 
M 

9n _ 
FO-F3 
A=B 
G 

P 

Cn+4 

NOTES: 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

Operand (Active LOW) Inputs 
Function - Select Inputs 
Mode Control Input 
Carry Input 
Function (Active LOW) Outputs 
Comparator Output 
Carry Generator (Active LOW) 
Output 
Carry Propagate (Active LOW) 
Output. 
Carry Output 

a.l TIL Unit Load (U.L.) = 40 ~ HIGH/l.6 mA LOW. 

LOADING (Note a) 

HIGH LOW 

1.5 U.l. 0.75 U.l. 
2.0 U.l. 1.0 U.l. 
0.5 U.l. 0.25 U.l. 
2.5 U.l. 1.25 U.l. 
10 U.l. 5 (2.5) U.l. 

Open Collector 5 (2.5) U.l. 
10 U.l. 10 U.l. 

10 U.l. 5 U.l. 

10 U.l. 5 (2.5) U.l. 

b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 
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7 

8 

6 
5 
4 
3 

SN54/74LS181 

4-BIT ARITHMETIC 
LOGIC UNIT 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 623-05 

N SUFFIX 
PLASTIC 

CASE 649-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 

LOGIC SYMBOL 

2 1 2322 21 20 1918 

~ 

10 11 13 

Vee = PIN 24 
GND= PIN 12 

16 

14 

17 

15 



SN5417 4LS181 

LOGIC DIAGRAM 

FUNCTIONAL DESCRIPTION 

The SN54/7 4LS 181 is a 4-bit high speed parallel Arithmetic 
Logic Unit (ALU). Controlled by the four Function Select Inputs 
(SO ... S3) and the Mode Control Input (M), it can perform all 
the 16 possible logic operations or 16 different arithmetic 
operations on active HIGH or active LOW operands. The 
Function Table lists these operations. 

When the Mode Control Input (M) is HIGH, all internal 
carries are inhibited and the device performs logic operations 
on the individual bits as listed. When the Mode Control Input is 
LOW, the carries are enabled and the device performs 
arithmetic operations on the two 4-bit words. The device 
incorporates full internal carry lookahead and provides for 
either ripple carry between devices using the Cn+4 output, or 
for carry lookahead between packages using the signals P 
(Carry Propagate) and G (Carry Generate), P and G are not 
affected by carry in. When speed requirements are not 
stringent, the LS 181 can be used in a simple ripple carry mode 
by connecting the Carry Output (Cn+4) signaltotheCarry Input 
(Cn) of the next unit. For high speed operation the LS181 is 
used in conjunction with the 9342 or 93S42 carry lookahead 
circuit. One carry lookahead package is required for each 
group of the four LS181 devices. Carry lookahead can be 
provided at various levels and offers high speed capability 

G 
® 

Vee = PIN 24 
GND= PIN 12 
0= PIN NUMBERS 

over extremely long word lengths. 
The A = B outputfrom the LS181 goes HIGH when all four F 

outputs are HIGH and can be used to indicate logic 
equivalence over four bits when the unit is in the subtract 
mode. The A = B output is open collector and can be 
wired-AND with other A = B outputs to give a comparison for 
more then four bits. The A = B signal can also be used with the 
Cn+4 signal to indicate A>B and A<B. 

The Function Table lists the arithmetic operations that are 
performed without a carry in. An incoming carry adds a one to 
each operation. Thus, select code LHHL generates A minus B 
minus 1 (2s complement notation) without a carry in and 
generates A minus B when a carry is applied. Because 
subtraction is actually performed by complementary addition 
(1 s complement), a carry out means borrow; thus a carry is 
generated when there is no underflow and no carry is 
generated when there is underflow. 

As indicated, the LS181 can be used with either active LOW 
inputs producing active LOW outputs or with active HIGH 
inputs producing active HIGH outputs. For either case .the 
table lists the operations that are performed to the operands 
labeled inside the logic symbol. 

FAST AND LS TTL DATA 
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LOGIC SYMBOLS 

MODE SELECT 
INPUTS 

53 52 51 So 

L L L L 
L L L H 
L L H L 
L L H H 
L H L L 
L H L H 
L H H L 
L H H H 
H L L L 
H L L H 
H L H L 
H L H H 
H H L L 
H H L H 
H H H L 
H H H H 

L = LOW Voltage Level 
H = HIGH Voltage Level 

SN54/74LS181 

FUNCTION TABLE 

ACTIVE LOW INPUTS 
& OUTPUTS 

LOGIC ARITHMETIC" 
(M= H) (M = L)(Cn = L) 

A A minus 1 
-

AB AB minus 1 
--

AS minus 1 A+B 
Logical 1 minus 1 
A+B A plus (A + S) 
S AB plus (A + S) 
--
AEE>B A minus B minus 1 
A+S A+S 
AB A plus (A + B) 
AEE>B A plus B 
B AS plus (A + B) 
A+B A+B 
Logical 0 A plus A' 
AS AB plus A 
AB AS plus A 
A A 

*Each bit is shifted to the next more significant position 
** Arithmetic operations expressed in 2s complement notation 

ACTIVE HIGH INPUTS 
& OUTPUTS 

LOGIC ARITHMETIC" 
(M=H) (M = L)(Cn = H) 

A A 
--

A+B A+B 
AB A+S 
Logical 0 minus 1 
AB A plus AS 
-

(A + B) plus AS B 
AEE>B A minus B minus 1 
AS AB minus 1 
-
A+B A plus AB 
AEE>B A plus B 
B (A + S) plus AB 
AB AB minus 1 
Logical 1 A plus A' 
A+S (A + B) plus A 
A+B (A + S) Plus A 
A A minus 1 

ACTIVE LOW OPERANDS ACTIVE HIGH OPERANDS 

2 1 2322 21 20 1918 

8 

6 So 
5 Sl P 4 S2 
3 S3 FO F3 

10 11 13 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Vol1age 

TA Opera1ing Ambien1 Temperature Range 

IOH Outpu1 Current - High 

IOL Output Current - Low 

VOH Output Voltage - High (A = B only) 

16 

1'4 

17 

15 

54 
74 

54 
74 

54, 74 

54 
74 

54, 74 
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2 1 2322 21 20 1918 

LS181 
4 BIT ARITHMETIC 

LOGIC UNIT 

10 11 

Min Typ 

4.5 5.0 
4.75 5.0 

-55 25 
0 25 

13 

G 

P 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

5.5 

16 

14 

17 

15 

Unit 

V 

°C 

mA 

mA 

V 



SN54174LS181 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 

54 0.7 
VIL Input LOW Voltage 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54 2.5 3.5 
VOH Output HIGH Voltage 

74 2.7 3.5 

Output lOW Voltage 54, 74 0.25' 0.4 

Except G and P 74 0.35 0.5 

VOL OutputG 54, 74 0.7 

- 54 0.6 
Output P 

74 0.5 

IOH Output HIGH Current 54,74 100 

Input HIGH Current 
Mode Input 20 
Any A or B Input 60 
Any S Input 80 

IIH Cn Input 100 

Mode Input 0.1 
Any A or B Input 0.3 
Any S Input 0.4 
Cn Input 0.5 

Input lOW Current 
Mode Input -0.4 

IlL Any A or B Input -1.2 
Any S Input -1.6 
Cn Input -2.0 

lOS Short Circuit Current (Note 2) -20 -100 

Power Supply Current 54 32 

See Note 1A 74 34 
ICC 

54 35 
See Note 1B 

74 37 

Note 1. 
With outputs open, ICC is measured for the following conditions: 
A. SO through S3, M, and A inputs are at 4.5 V, all other inputs are grounded. 
B. SO through S3 and M are at 4.5 V, all other inputs are grounded. 

Note 2: Not more than one output should be shorted at a time, nor for more than 1 second. 
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V 

V 

V 

V 

V 

V 

V 

V 

V 

~A 

~A 

rnA 

rnA 

rnA 

mA 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, IOH = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA 

IOl = 8.0 mA VCC = VCC MIN, 

IOL= 16 rnA VIN = VIL or VIH 
per Truth Table 

IOL=8.0 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or Vil per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC= MAX 

VCC=MAX 
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SN54174LS181 

AC CHARACTERISTICS (T 25°C V 50VPin12 GNDCL-15pF) A CC- - -
Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tpLH Propagation Delay, 18 27 M o V, (Sum or Diff Mode) 
13 20 

ns 
See Fig. 4 and Tables I and II tpHL (Cn toCn+4) 

tpLH (Cn to F Outputs) 
17 26 M - 0 V, (Sum Mode) 
13 20 

ns See Fig. 4 and Table I tpHL 

tpLH 19 29 M Sl S2- 0V,SO S3 - 4.5 V (A or a Inputs to G Output) 
15 23 

ns (Sum Mode) See Fig. 4 and Table I tPHL 

tpLH 21 32 M So S3 OV,S! S2 - 4.5 V 
(A or a Inputs to G Output) 

21 32 
ns (Dill Mode) See Fig. 5 and Table II tPHL 

20 30 M -Sl S2 OV, So S3 4.5V tPLH (A or a Inputs to P Output) 
20 30 

ns (Sum Mode) See Fig. 4 and Table I tpHL 

20 30 M So S3 OV,Sl S2 4.5V tpLH (A or a Inputs to P Output) 
22 33 

ns (Dill Mode) See Fig. 5 and Table II tpHL 

21 32 M Sl S2 OV,SO S3 4.5V tpLH (AX or ax Inputs to FX Output) 13 20 
ns 

(Sum Mode) See Fig. 4 and Table I tpHL 

tPLH (AX or ax Inputs to FX Output) 
21 32 M - So S3 0 V,Sl S2 - 4.5 V 
21 32 

ns 
(Dill Mode) See Fig. 5 and Table II tpHL 

tpLH 38 M-S1 S2- 0V,SO S3- 4.5V 
(AX or BX Inputs to FXH Outputs) 26 

ns (Sum Mode) See Fig. 4 and Table I tpHL 

tpLH 38 M So S3-0V, Sl S2- 4.5 V 
(AX or BX Inputs to FXH Outputs) 38 

ns (Dill Mode) See Fig. 5 and Table II tPHL 

tpLH 22 33 M 4.5 V (Logic Mode) 
(A or a Inputs to F Outputs) 

26 38 
ns See Fig. 4 and Table III tpHL 

25 38 M-OV,SO S3 4.5 V, Sl S2 OV tpLH (A or a Inputs to Cn+4 Output) 25 38 
ns 

(Sum Mode) See Fig. 6 and Table I tpHL 

tpLH (A or a Inputs to Cn+4 Output) 
27 41 M OV,SO S3 OV,Sl S2 4.5V 

tpHL 

tpLH 
tpHL 

(A or a Inputs to A = B Output) 

27 41 
ns 

33 50 
41 62 

ns 

AC WAVEFORMS 

INPU~ 
1------1- tpLH 1-----+ tpHL 

OUTPU~3V 
Figure 4 

(Dill Mode) 

M So S3 OV,Sl S2- 4.5V 
RL=2.0 kQ 
(Dill Mode) See Fig. 5 and Table II 

AINPUT~ 

BINPUT~1.3V ~ 
~~tPHL 
OUTPU~3V 

INPU~ 
~ ipLH 1----+ tpHL 

OUTPU~3V 

Figure 5 

FAST AND LS TTL DATA 

5-202 

Figure 6 



SUM MODE TEST TABLE I 

Input 
Under Apply 

Parameter Test 4.5V 

tpLH 
AI BI 

tpHL 

tpLH 
BI AI 

tpHL 

tpLH - -

tpHL 
AI 81 

tpLH 
BI 

-

tpHL 
AI 

tpLH A 
-

tpHL 
8 

tPLH B A 
tpHL 

tpLH A None 
tpHL 

tpLH B None 
tpHL 

tpLH A None 
tpHL 

tpLH B None 
tpHL 

tpLH Cn None 
tpHL 

SN5417 4LS181 

FUNCTION INPUTS: So = S3 = 4.5 V, S1 = S2 = M ='0 V 

Other Input 
Same Bit Other Data Inputs 

Apply Apply 
GND 4.5V 

None 
Remaining 
AandB 

None R~main!!:!g 
A and 8 

None Cn 

None Cn 

None None 

None None 

B 
Remaining 

B 

A 
Remaining 

B 

- Rem!!.ining 
8 

8 

- Rem!!.ining 
A 

8 

None 
All 
A 
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Apply 
GND 

Cn 

Cn 

R~main!!:!g 
A and 8 

R~main!!:!g 
A and 8 

lIema!!ling 
Aand 8, Cn 

Remaining 
AandB,Cn 

Remaining 
A,Cn 

Remaining 
A,Cn 

Remaining 
A,Cn 

Remaining 
A,Cn 

All 
B 

Output 
Under 
Test 

FI 

FI 

FI+1 

FI+1 

-
P 

-
P 

G 

G 

Cn+4 

Cn+4 

AnyF 
orCn+4 

II 



II 

DIFF MODE TEST TABLE" 

Parameter 

Input 
Under 
Test 

A 

B 

A 

B 

B 

LOGIC MODE TEST TABLE III 

Input 
Under 

Parameter Test 

tpLH A 
tpHL 

tpLH B 
tpHL 

SN54174LS181 

FUNCTION INPUTS: 51 = 52 = 4.5 V, 50 = 53 = M = 0 V 

Other Input 
Same Bit Other Data Inputs 

Apply Apply 
4.5 V GND 

None 

None 

None 

None 

None 

A None 

None 

None A 

None 

None 

None 

·None 

None None 

Apply 
4.5 V 

Remaining 
A 

Remaining 
A 

Remaining 
B,Cn 

Remaining 
B,Cn 

None 

None 

None 

None 

Remaining 
A 

Remaining 
A 

None 

None 

All 
AandB 

Other Input 
Same Bit 

Apply 
4.5 V 

None 

None 

Other Data Inputs 

Apply Apply Apply 
GND 4.5 V GND 

-
None 

_Rema!!ling 
B 

A and B, Cn 

-
None 

_Rema!!ling 
A A and B, Cn 

FAST AND LS TTL DATA 

5-204 

Apply 
GND 

Remaining 
B,Cn 

Remaining 
B,Cn 

Remaining 
A 

Remaining 
A 

Remaining 
A and B, Cn 

Remaining 
AandB, Cn 

Remaining 
A and Bj, Cn 

Remaining 
A and B, Cn 

Remaining 
B,Cn 

Remaining 
B,Cn 

Remaining 
A and B, Cn 

Remaining 
AandB, Cn 

None 

Output 
Under 
Test 

AnyF 

AnyF 

Output 
Under 
Test 

G 

A=B 

A=B 

Function Inputs 

51 = 52 = M = 4.5 V 
50=53=OV 

51 = 52 = M = 4.5 V 
SO=S3=OV 



® MOTOROLA 

PRESETTABLE BCD/DECADE 
UP/DOWN COUNTERS 
PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTERS 

The SN54174LS190 is a synchronous UP/DOWN BCD Decade (8421) 
Counter and the SN54/74LS191 is a synchronous UP/DOWN Modu10-16 
Binary Counter. State changes of the counters are synchronous with the 
LOW-to-HIGH transition of the Clock Pulse input. 

An asynchronous Parallel Load (PL) input overrides counting and loads the 
data present on the Pn inputs into the flip-flops, which makes it possible to use 
the circuits as programmable counters. A Count Enable (CE) input serves as 
the carry/borrow input in multi-stage counters. An Up/Down Count Control 
(O/D) input determines whether a circuit counts up or down. A Terminal Count 
(TC) output and a Ripple Clock (RC) output provide overflow/underflow 
indication and make possible a variety of methods for generating 
carry/borrow signals in multistage counter applications. 

• Low Power ... 90 mW Typical Dissipation 
• High Speed ... 25 MHz Typical Count Frequency 
• Synchronous Counting 
• Asynchronous Parallel Load 
• Individual Preset Inputs 
• Count Enable and UplDown Control Inputs 
• Cascadable 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

VCC Po CP RC TC Pi: P2 P3 

GND 

PIN NAMES 

CE 
CP 
UID 
PL 
Pn 
9n. 
RC 

TC 
NOTES: 

Count Enable (Active LOW) Input 
Clock Pulse (Active HIGH going edge) Input 
Up/Down Count Control Input 
Parallel Load Control (Active LOW) Input 
Parallel Data Inputs 
Flip-Flop Outputs (Note b) 
Ripple Clock Output (Note b) 
Terminal Count Output (Note b) 

a. 1 TTL Unit Load (U.l.) = 40 WI HIGH/l.B mA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dualln-Une Package. 

LOADING (Note a) 

HIGH 

1.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 
10 U.L. 

LOW 

0.7 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 
5 (2.5) U.L. 

b. The Output LOW drive factor is 2.5 U.l. for Military (54) and 5 U.l. for Commercial (74) 
Temperature Ranges. 
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SN54/74LS190 
SN54/74LS191 

PRESETTABLE BCD/DECADE 
UP/DOWN COUNTERS 

PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTERS 

5 

4 

14 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
sOle 

LOGIC SYMBOL 

CE 
CP 

11 15 1 10 9 

3 2 6 7 

Vee = PIN 16 
GND= PIN8 

13 

12 

II 



II 

STATE DIAGRAMS 

LS190 

LOGIC DIAGRAMS 

VCC= PIN 16 
GND =PINO 

RC TC 

0= PIN NUMBERS 

SN54174LS190. SN54174LS191 

LS190 
UP: TC=90-9a-l!!lDL_ 
DOWN: TC = QO -Q1- Q2 -Q3 - (UJD) 

LS191 
UP: TC=90 -9t -92- 9a -(UID) 
DOWN: TC = QO -Ql -Q2 -Q3 - (UJD) 

COUNT UP 
COUNTDOWN 

Q2 

DECADE COUNTER 
LS190 
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P3 

® 

LS191 

Pi: 
® 



SN54174LS190. SN54174LS191 

LOGIC DIAGRAMS (continued) 

CP DID 

VCC= PIN 16 
GND=PIN8 
0= PIN NUMBERS 

®® 

~ 
f0-

II 

®1 
RC TC 

Po CE 

® 0) CD 10 

~ ~ 

L..J li 

t 
~C ~y 

I l I I l I I 1 I J 
yFJ CLOCK l y/ CLOCK ~~ J CLOCK K 

P~ESETC~ P~ESETC~R +~ESETC~~~ 
I L-- L- L-

01 
00 

01 ®, 

BINARY COUNTER 
LS191 
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P3 
® 

PL 

® 9 11 

V 
4fiV PRESET CLEAR 

Q Q 

I L-
0, 



SN54174LS190. SN54174LS191 

FUNCTIONAL DESCRIPTION 

The LS190 is a synchronous Up/Down BCD Decade 
Counter and the LS191 is a synchronous Up/Down 4-Bit 
Binary Counter. The operating modes of the LS190 decade 
counter and the LS191 binary counter are identical, with the 
only difference being the count sequences as noted in the 
state diagrams. Each circuit contains four master/slave 
flip-flops, with internal gating and steering logic to provide 
individual preset, count-up and count-down operations. 

Each circuit has an asynchronous parallel Iqad capability 
permitting the counter to be preset to any desired number. 
When the Parallel Load(PL) input is LOW, information present 
on the Parallel Data inputs (PO-P3) is loaded into the counter 
and appears on the Q outputs. This operation overrides the 
counting functions, as ,indicated in the Mode Select Table. 

A HIGH signal on the CE input inhibits counting. When CE is 
LOW, internal state change are initiated synchronously by the 
LOW-to-HIGH transition of the clock input. The direction of 
counting is determined by the D/D input signal, as indicated in 
the Mode Select Table. When counting is to be enabled, the 
CE signal can be made LOW when the clock is in either state. 
However, when counting is to be inhibited, the LOW-to-HIGH 
CE transition must occur only while the clock is HIGH. 
Similarly, the IT! 0 signal should only be changed when either 
CE or the clock is HIGH. 

Two types of outputs are provided as overflow/underflow 
indicators. The Terminal Count (TC) output is normally LOW 
and goes HIGH when a circuit reaches zero in the count-down 
mode or reaches maximum (9 forthe LS190, 15 forthe LS191) 
in the count-up mode. The TC output will then remain HIGH 
until a state change occurs, whether by counting or presetting 
or until IT! 0 is changed. The TC output should not be used as 
a clock signal because it is subject to decoding spikes. 

The TC signal is also used internally to enable the Ripple 

MODE SELECT TABLE 

INPUTS 
MODE 

PL CE UfO CP 

H L L I Count Up 
H L H I CountDown 
L X X X Preset (Asyn.) 
H H X X No Change (Hold) 

Clock (RC) output. The RC output is normally HIGH. When CE 
is LOW and TC is HIGH, the RC output will go LOW when the 
clock next goes LOW and will stay LOW until the clock goes 
HIGH again. This feature simplifies the design of multi-stage 
counters, as indicated in Figures a and b. In Figure a, each RC 
output is used as the clock input for the next higher stage. This 
configuration is particularly advantageous when the clock 
source has a limited drive capability, since it drives only the 
first stage. To prevent counting in all stages it is only necessary 
to inhibit the first stage, since a HIGH signal on CE inhibits the 
RC output pulse, as indicated in the RC Truth Table. A 
disadvantage'ofthis configuration, in some applications, is the 
timing skew between state changes in the first and last stages. 
This represents the cumulative delay of the clock as it ripples 
through the preceding stages. 

A method of causing state changes to occur simultaneously 
in all stages is shown in Figure b. All clock inputs are driven in 
parallel and the RC outputs propagate the carry/borrow 
signals in ripple fashion. In this configuration the LOW state 
duration of the clock must be long enough to allow the 
negative-going edge of the carry/borrow signal to ripple 
through to the last stop before the clock goes HIGH. There is 
no such restriction on the HIGH state duration of the clock, 
since the RC output of any package goes HIGH shortly after its 
CP input goes HIGH. 

The configuration shown in Figure c avoids ripple delays 
and their associated restrictions. The CE input signal for a 
given stage is formed by combining the TC signals from all the 
preceding stages. Note that in order to inhibit counting an 
enable signal must be included in each carry gate. The simple 
inhibit scheme of Figures a and b doesn't apply, because the 
TC output of a given stage is not affected by its own CEo 

RC TRUTH TABLE 

INPUTS RC 

CE TC' CP OUTPUT 

L H 'l...r 'l...r 
H X X H 
X L X H 

• TC is generated internally 

L = LOW Voltage Level 

H = HIGH Voltage Level 

X= Don't Care 

I = LOW·to-HIGH Clock Transition 

"l.f' = LOW Pulse 
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SN54174LS190. SN54174LS191 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max UnH 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
Other Inputs 20 itA 

IIH CE 60 

Other Inputs 0.1 
rnA CE 0.3 

Input LOW Current 

IlL Other Inputs -0.4 mA 
CE -1.2 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 35 mA 

Note t: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Unit 

V 

°c 

mA 

mA 



SN54174LS190. SN54/74LS191 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ 

IMAX Maximum Clock Frequency 20 25 

tpLH Propagation Delay, 22 
tpHL PL to Output Q 33 

tpLH Data to Output Q 
20 

tpHL 27 

tpLH - 13 
tpHL 

ClocktoRC 16 

tpLH Clock to Output Q 
16 

tpHL 24 

tPLH Clock to TC 
28 

tpHL 37 

tpLH ITID to RC 
30 

tPHL 30 

tpLH U!D to TC 
21 

tpHL 22 

tpLH CEtoRC 
21 

tpHL 22 

AC SETUP REQUIREMENTS (TA = 25°C) 

Limits 

Symbol Parameter Min 

t.w CP Pulse Width 25 

tw PL Pulse Width 35 

ts Data Setup lime 20 

th Data Hold Time 5.0 

tree Recovery lime 40 

DEFINITIONS OF TERMS 

SETUP TIME (ts) is defined as the minimum time required for 
the correct logic level to be present althe logic input prior to the 
clock transition from LOW-to-HIGH in order to be recognized 
and transferred to the outputs. 

HOLD TIME (th) is defined as the minimum time following the 
clock transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recogni-

Typ 

Max Unit Test Conditions 

MHz 

33 
50 

ns 

32 
40 

ns 

20 
24 ns 

24 
VCC=5.0V 36 

ns 
CL=15pF 

42 
52 

ns 

45 
45 

ns 

33 
33 

ns 

33 
33 

ns 

Max Unit Test Conditions 

ns 

ns 

ns VCC=5.0V 

ns 

ns 

tion. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from LOW
to-HIGH and still be recognized. 

RECOVERY TIME {treel is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and 
transfer HIGH data to the Q outputs. 
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SN54174LS190. SN54174LS191 

DIRECTION -..--------i------~----CONTROL 

ENABLE 
CLOCK 

Figure a. n-Stage Counter Using Ripple Clock 

DIRECTION __ -----~~-----_----
CONTROL 

CLOCK-4------~~-----~-----

Figure b. Synchronous n-Stage Counter Using Ripple Carry/Borrow 

DIRECTION --_--------_--------t----
CONTROL 

ENABLE~-~----~---+_---~---_+----

Figure c. Synchronous n-Stage Counter with Parallel Gated Carry/Borrow 
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CP 1.3V 

aORTC 

Figure 1 

NOTE: PL = LOW 

Figure 3 

p[~ f 1.3V 

SN54174LS190. SN54174LS191 

AC WAVEFORMS 

CPORCE~ 

Fie b- lPHL I--r: tPLH 

"\1.3V Fv 
Figure 2 

\'----

an 
----' 

Figure 4 

Pn~I.3V~I.3V. 
th(H) I t-t- th(L) 

ts(L)-J-! .-.!... 
~ I~V f--tw ·1· j tree 

CP 1.3V 

a 

DID 

tpLH 

TC 

tpHL 

RC 

\ / 
Figure 5 

Figure 7 

• The shaded areas indicate when the input is permitted 
to change for predictable output performance 
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® MOTOROLA 

PRESETTABLE BCD/DECADE 
UP/DOWN COUNTER 
PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTER 

The SN5417 4LS192 is an UP/DOWN BCD Decade (8421 ) Counter and the 
SN54174LS193 is an UP/DOWN MODULO-16 Binary Counter. Separate 
Count Up and Count Down Clocks are used and in either counting mode the 
circuits operate synchronously. The outputs change state synchronous with 
the LOW-to-HIGH transitions on the clock inputs. 

Separate Terminal Count Up and Terminal Count Down outputs are 
provided which are used as the clocks for a subsequent stages without extra 
logic, thus simplifying multistage counter designs. Individual preset inputs 
allow the circuits to be used as programmable counters. Both the Parallel 
Load (PL) and the Master Reset (MR) inputs asynchronously override the 
clocks. 

• Low Power ... 95 mW Typical Dissipation 
• High Speed ... 40 MHz Typical Count Frequency 
• Synchronous Counting 
• Asynchronous Master Reset and Parallel Load 
• Individual Preset Inputs 
• Cascading Circuitry Internally Provided 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

PIN NAMES LOADING (Note a) 

CPu 
CPD 
MR 
PL 
Pn 
9n 
TCD 
TCU 

NOTES: 

Count Up Clock Pulse Input 
Count Down Clock Pulse Input 
Asynchronous Master Reset (Clear) Input 
Asynchronous Parallel Load (Active LOW) Input 
Parallel Data Inputs 
Flip-Flop Outputs (Note b) 
Terminal Count Down (Borrow) Output (Note b) 
Terminal Count Up (Carry) Output (Note b) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.l. 
10 U.L. 
10 U.L. 
10 U.L. 

0.25 U.l. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 
5 (2.5) U.l. 

a. I TTL Unit Load (U.L.) = 40 !lA HIGH/I.S rnA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 

FAST AND LS TTL DATA 

5-213 

5 

4 

SN54/74LS192 
SN54/74LS193 

PRESETTABLE BCD/DECADE 
UP/DOWN COUNTER 

PRESETTABLE 4-BIT BINARY 
UP/DOWN COUNTER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

11 15 10 9 

14 3 2 6 

Vee = PIN 16 
GND = PIN8 

12 

13 



STATE DIAGRAMS 

LS192 

LOGIC DIAGRAMS 

i\® 
(LOAD) 

CPU 5 

(UP COUNT) 

VCC= PIN 16 
GND = PIN 8 
0= PIN NUMBERS 

Po 
® 

SN54174LS192. SN54174LS193 

LS192 LOGIC EQUATIONS 
FOR TERMINAL COUNT 

TCU = 90 . 93 . CPU 
TCO = 00 . 01 . 02 . 03 . CPO 

LS193 LOGIC EQUATIONS 
FOR TERMINAL COUNT 

TCU = 90 . 91' 92: qa...:. CElL 
TCO = 00 . 01 . 02 . 03 . CPO 

COUNT UP 
COUNTDOWN 

LS192 
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LS193 

P3 
® 



LOGIC DIAGRAMS (continued) 

Po 
@) 

Vee = PIN 16 
GND = PIN B 
0= PIN NUMBERS 

SN54174LS192 • SN54174LS193 

LS193 
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SN54174LS192. SN54174LS193 

FUNCTIONAL DESCRIPTION 

The LS192 and LS193 are Asynchronously Presettable 
Decade and 4-Bit Binary Synchronous UP/DOWN (Revers
able) Counters. The operating modes of the LS192 decade 
counter and the LS193 binary counter are identical, with the 
only difference being the count sequences as noted in the 
State Diagrams. Each circuit contains four master/slave 
flip-flops, with internal gating and steering logic to provide 
master reset, individual preset, count up and count down 
operations. 

Each flip-flop contains JK feedback from slave to master 
such that a LOW-to-HIGH transition on its T input causes the 
slave, and thus the Q output to change state. Synchronous 
switching, as opposed to ripple counting, is achieved by 
driving the steering gates of all stages from a common Count 
Up line and a common Count Down line, thereby causing all 
state changes to be initiated simultaneously. A LOW-to-HIGH 
transition on the Count Up input will advance the count by one; 
a similar transition on the Count Down input will decrease the 
count by one. While counting with one clock input, the other 
should be held HIGH. Otherwise, the circuit will either count by 
twos or not at all, depending on the state of the first flip-flop, 
which cannot toggle as long as either Clock input is LOW. 

The Terminal Count Up (TCU) and Terminal CountDown 
(TCD) outputs are normally HIGH. When a circuit has reached 
the maximum count state (9 for the LS192, 15 for the LS193), 
the next HIGH-to-LOW transition of the Count Up Clock will 
calise TCU to go LOW. TCU will stay LOW until CPU goes 
HIGH again, thus effectively repeating the Count Up Clock, 
but delayed by two gate delays. Similarly, the TCD output will 
go LOW when the circuit is in the zero !,ltate and the Count 
Down Clock goes LOW. Since the TC outputs repeat the clock 
waveforms, they can be used as the clock input signals to the 
next higher order circuit in a multistage counter. 

Each circuit has an asynchronous- parallel load capability 
permitting the counter to be preset. When the Parallel Load 
(PL) and the Master Reset (MR) inputs are LOW, information 
present on the Parallel Data inputs (PO, P3) is loaded into the 
counter and appears on the outputs regardless of the 
conditions of the clock inputs. A HIGH signal on the Master 
Reset input will disable the preset gates, override both Clock 
inputs, and latch each Q output in the LOW state. If one of the 
Clock inputs is LOW during and after a reset or load operation, 
the next LOW-to-HIGH transition of that Clock will be 
interpreted as a legitimate signal and will be counted. 

MODE SELECT TABLE 

MR PL 

H X 
L L 
L H 
L H 
L H 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

CPU 

X 
X 
H 

S 
H 

S = LOW-to·HIGH Clock Transition 

CPO 

X 
X 
H 
H 

S 
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MODE 

Reset (Asyn.) 
Preset (Asyn.) 
No Change 
Count Up 

CountDown 



SN54114LS192. SN54114LS193 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 IlA 
IIH Input HIGH Current 

0.1 rnA 

IlL Input LOW Current -0.4 rnA 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 34 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH CPU Input to 
tpHL TCU Output 

tpLH CPO Input to 
tpHL TCoOutput 

tpLH 
tpHL 

Clock to Q 

tpLH PLloQ 
tpHL 

tpHL MR Input to Any Output 

Limits 

Min Typ Max Unit 

25 32 MHz 

17 26 
18 24 

ns 

16 24 
15 24 ns 

27 38 
30 47 

ns 

24 40 
25 40 

ns 

23 35 ns 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 

Unit 

V 

°C 

rnA 

rnA 

• 



II 

SN54174LS192- SN54174LS193 

AC SETUP REQUIREMENTS (TA - 25°C) -
Limits 

Symbol Parameter Min 

tw Any Pulse Width 20 

ts Data Setup Time 20 

th Data Hold Time 5.0 

tree Recovery Time 40 

DEFINITIONS OF TERMS 

SETUP TIME (ts) is defined as the minimum time required for 
the correct logic level to be present at the logic input prior to the 
PL transition from LOW-to-HIGH in orderto be recognized and 
transferred to the outputs. 

HOLD TIME (th) is defined as the minimum time following the 
PL transition from LOW-to-HIGH that the logic level must be 
maintained at the input in order to ensure continued recogni-

Typ Max Unit Test Conditions 

ns 

ns 
VCC=5.0V 

ns 

ns 

tion.A negative HOLD TIME indicates that the correct logic 
level may be released prior to the PL transition from 
LOW-to-HIGH and still be recognized. 

RECOVERY TIME (tred is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and 
transfer HIGH data to the Q outputs. 
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SN54174LS192. SN54174LS193 

AC WAVEFORMS 

CPu or CPO __ I_.3_V n-~=rm-
ktPHL1- t~-H_ 

o 

CPu~ 
~tPHL ~tPLH 

TCU-or=TC'-o- \ p 

Figure 2 

Figure 4 

Pn~I.3V"',llA.1.3V. 
, I i-t-= th(H) I I-t- th(L) 

ts(H) -i-I ,....L ts(L) ~ -2.. Pi: 1.3V 

* The shaded areas indicate when the input is permitted 
to change for predictable output performance 

FigureS 

\1.3V FaV 

Figure 1 

P~ 
~ tpHL I-t tpLH 

On 1.3 V t 
NOTE: PC = LOW 

Figure 3 

Pi:\ 11.3V 

b
~ ~I" 1trec 

CPU or CPO _-+ ____ 1.3_V..Jl 
IPHLj 

o \\-1.3_V_...J/r---

Figure 5 

\1.3V MRJ 
CPu or CPO I~ .. I.. -I tree ,r-1.3- V---

r-tPHLj 

o \1.3V / 

Figure 7 
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II 

® MOTOROI.A 

4-BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTER 

The SN54/74LS194A is a High Speed 4-Bit Bidirectional Universal Shift 
Register. As a high speed multifunctional sequential building block, it is useful 
in a wide variety of applications. It may be used in serial-serial, shift left, shift 
right, serial-parallel, parallel-serial, and parallel-parallel data register trans
fers. The LS194A is similar in operation to the LS195A Universal Shift 
Register, with added features of shift left without external connections and 
hold (do nothing) modes of operation. It utilizes the Schottky diode clamped 
process to achieve high speeds and is fully compatible with all Motorola TTL 
families. 

• Typical Shift Frequency of 36 MHz 
• Asynchronous Master Reset 
• Hold (Do Nothing) Mode 
• Fully Synchronous Serial or Parallel Data Transfers 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vcc Qo Ql Q2 Q3 CP 81 80 

PIN NAMES LOADING (Note a) 

HIGH LOW 

SO,SI Mode Control Inputs 0.5 U.L. 0.25 U.L. 
PO-P3 Parallel Data Inputs 0.5 U.L. 0.25 U.L. 
DSR Serial (Shift Right) Data .Input 0.5 U.L. 0.25 U.L. 
DSL Serial (Shift Left) Data Input 0.5 U.L. 0.25 U.L. 
CP Clock (Active HIGH Going Edge) Input 0.5 U.L. 0.25 U.L. 
MR Master Reset (Active LOW) Input 0.5 U.L. 0.25 U.L. 
00-0 3 Parallel Outputs (Note b) 10 U.L. 5 (2.5) U.L. 

NOTES: 
a. t TIL Unit Load (U.L.) = 40 I1A HIGH/t.6 mA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 
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SN54/74LS194A 

4·BIT BIDIRECTIONAL 
UNIVERSAL SHIFT REGISTER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

CeramiC 
Plastic 
SOIC 



SN5417 4LS194A 

LOGIC DIAGRAM 

CD 
DSR-------, 

VCC= PIN 16 
GND= PIN 8 
0= PIN NUMBERS 

CP ® 
CD 

MR 

Po 
CD 

FUNCTIONAL DESCRIPTION 

® 
00 

The Logic Diagram and Truth Table indicate the functional 
characteristics of the LS194A 4-Bit Bidirectional Shift Regis
ter. The LS 194A is similar in operation to the Motorola LS 195A 
Universal Shift Register when used in serial or parallel data 
register transfers. Some of the common features of the two 
devices are described below: 

All data and mode control inputs are edge-triggered, 
responding only to the LOW to HIGH transition of the Clock 
(CP). The only timing restriction, therefore, is that the mode 
control and selected data inputs must be stable one set-up 
time prior to the positive transition of the clock pulse. 

The register is fully synChronous, with all operations taking 
place in less than 15 ns (typical) making the device especially 
useful for implementing very high speed CPUs, or the memory 
buffer registers. 

The four parallel data inputs (PO, P1, P2, P3) are D-type 
inputs. When both So and S1 are HIGH, the data appearing on 
PO, P1, P2, and P3 inputs is transferred to the 00,01,02, and 

03 outputs respectively following the next LOW to HIGH 
transition of the clock. 

The asynchronous Master Reset (MR), when LOW, over
rides all other input conditions and forces the 0 outputs LOW. 

Special logic features of the LS 194A design which increase 
the range of application are described below: 

Two mode control inputs (SO, S1) determine the synchro
nous operation of the device. As shown in the Mode Selection 
Table, data can be entered and shifted from left to right (shift 
right, 00 ~ 01, etc.) or rightto left (shift left, 03 ~ 02, etc.), or 
parallel data can be entered loading all four bits of the.register 
simultaneously. When both So and S1 ,are LOW, the existing 
data is retained in a "do nothing" mode without restricting the 
HIGH to LOW clock transition. 

D-type serial data inputs (DSR, DSL) are provided on both 
the first and last stages to allow multistage shift right or shift left 
data transfers without interfering with parallel load operation. 

MODE SELECT - TRUTH TABLE 

INPUTS 
OPERATING MODE 

MR Sl So DSR DSL 

Reset 

Hold 

Shift Left 

Shift Right 

Parallel Load 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

L X 

H I 

H h 
H h 

H I 
H I 

H h 

X X 

I X 

I X 
I X 

h I 
h h 

h X 

I = LOW voltage level one set-up time prior to the LOW to HIGH clock transition 
h = HIGH voltage level one set·up time prior to the LOW to HIGH clock transition 

X 

X 

I 
h 

X 
X 

X 

OUTPUTS 

Pn Qo Q1 Q2 Q3 

X L L L L 

X qO ql q2 q3 

X q1 q2 q3 L 
X ql q2 q3 H 

X L qo ql q2 
X H qo ql q2 

Pn Po Pl P2 P3 

Pn (qn) = Lower case leUers indicate the state of the referenced input (or output) one set·up time prior to the LOW to HIGH clock transition. 

FAST AND LS TTL DATA 

5-221 



II 

SN54174LS194A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

Vce 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 
74 0 25 70 

10H Output' Current - High 54, 74 -0.4 

10L Output Current ~ Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL OutputLOW Voltage 

74 0.35 0.5 V 

20 IJA 
IIH Input HIGH Current 

0.1 rnA 

IlL Input LOW Current -0.4 rnA 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 23 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay, 
tpHL Clock to Output 

tpHL 
Propagation Delay, 
MRtoOutput 

Limits 

Min Typ Max Unit 

25 36 MHz 

14 22 
17 26 

ns 

19 30 ns 

FAST AND LS TTL DATA 

5-222 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, IOH = MAX, VIN = VII:! 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC;=MAX 

Tellt Conditions . 

VCC=5.0V 
CL=15pF 

Unit 

V 

,oC 

rnA 

rnA 



SN54174LS194A 

AC SETUP REQUIREMENTS (TA = 25°C) 

limits 

Symbol Parameter Min 

tw Clock or MR Pulse Width 20 

ts Mode Control Setup Time 30 

ts Data Setup Time 20 

th Hold time, Any Input 0 

trec Recovery Time 25 

DEFINITIONS OF TERMS 

SETUP TIME(ts) -is defined as the minimum time required 
for the correct logic level to be present at the logic input prior 
to the clock transition from LOW to HIGH in order to be 
recognized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW to HIGH thatthe logic level must 
be maintained at the input in order to ensure continued 

Typ Max Unit Test Conditions 

ns 

ns 

ns VCC = 5.0 V 

ns 

ns 

recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

RECOVERY TIME (trec) - is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOW to HIGH in orderto recognize and transfer 
HIGH Data to the Q outputs. 

AC WAVEFORMS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

CLOCK 

OUTPUT 

OTHER CONDITIONS: S1 = L, MR = H, So = H 

Figure 1. Clock to Output Delays Clock Pulse 
Width and fmax 

MR ',-1_.3_V _-,I 
rtw -I. -I tree 

CLOCK _--:-_____ --1f'1-.3-V----

!- tPHLI 
OUTPUT 

\,-1_.3 V_----l/ 

OTHER CONDITIONS: SO, S1 = H 
Po = P1 = P2 = P3 = H 

Figure 2. Master Reset Pulse Width, Master Reset 
to Output Delay and Master Reset to Clock 

Recovery Time 

CLOCK 

OUTPUT' ~'-__ ....JI \'-_-1/ 
OTHER CONDITIONS: MR = H 

'DSR SET-UP TIME AFFECTS 00 ONLY 
DSL SET-UP TIME AFFECTS 03 ONLY 

Figure 3. Setup (ts) and Hold (th) Time for Serial Data 
(DSR, DsLl and Parallel Data (PO, P1, P2, P3) 

(STABLE TIME) 

So S1 \\\\\\\\\\O\\\\\\\~ 1.3 v 

t~s=t=1- th=~ 
CLOCK 1.3 V 1.3 V 

OTHER CONDITIONS: MR = H 

Figure 4. Setup (ts) and Hold (th) Time for S Input 
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® MOTOROLA 

UNIVERSAL 4-BIT 
SHIFT REGISTER 

The SN54/74LS195A is a high speed 4-Bit Shift Register offering typical 
shift frequencies of 39 MHz. It is useful for a wide variety of register and 
counting applications. It utilizes the Schottky diode clamped process to 
achieve high speeds and is fully compatible with all Motorola TTL products. 

• Typical Shift Right Frequency of 39 MHz 
• Asynchronous Master Reset 
• J, K Inputs to First Stage 
• Fully Synchronous Serial or Parallel Data Transfers 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 
VCC 00 01 02 03 03 CP PE 

PIN NAMES 

PE Parallel Enable (Active LOW) Input 

PO-PS Parallel Data Inputs 
J First Stage J (Active HIGH) Input 
K First Stage K (Active LOW) Input 
CP Clock (Active HIGH Going Edge) Input 
MR Master Reset (Active LOW) Input 

OO-OS Parallel Outputs (Note b) 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Nole a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
10 U.L. 5 (2.5) U.L. 

03 Complementary Last Stage Output (Note b) 10 U.L. 5 (2.5) U.L. 

NOTES: 
a. 1 TTL Unit Load (U.L.) = 40 ~ HIGH/l.6 rnA LOW. 
b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 
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SN54/74LS195A 

2 

10 

3 

UNIVERSAL 4-81T 
SHIFT REGISTER 

LOW POWER .sCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING· INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

CP 

9 4 5 6 

15 14 13 12 

VCC= PIN 16 
GND = PINS 

11 



SN5417 4LS195A 

LOGIC DIAGRAM 

Vcc. PIN 16 
GND. PIN 8 
O. PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

® 
00 

The Logic Diagram and Truth Table indicate the functional 
characteristics of the LS 195A 4-Bit Shift Register. The device 
is useful in a wide variety of shifting, counting and storage 
applications. It performs serial, parallel, serial to parallel, or 
parallel to serial data transfers at very high speeds. 

The LS195A has two primary modes of operation, shift right 
(QO ~ Q1) and parallel load which are controlled by the state of 
the Parallel Enable (PE) input. When the PE input is HIGH, 
serial data enters the first flip-flop QO via the J and K inputs and 
is shifted one bit in the direction QO ~ Q1 ~ Q2 ~ Q3 following 
each LOW to HIGH clock transition. The JK inputs provide the 
flexibility of the JK type input for special applications, and the 
simple D type input for general applications by tying the two 

MR CP 

CD ® 

pins together. When the PE input is LOW, the LS195A appears 
as four common clocked D flip-flops. The data on the parallel 
inputs PO, P1, P2, P3 is transferred to the respective QO, Q1, 
Q2, Q3 outputs following the LOW to HIGH clock transition. 
Shift left operations (Q3 ~ Q2) can be achieved bytying the Qn 
Outputs to the Pn-1 inputs and holding the PE input LOW. 

All serial and parallel data transfers are synchronous, 
occurring after each LOW to HIGH clock transition. Since the 
LS195A utilizes edge-triggering, there is no restriction on the 
activity of the J, K Pn and PE inputs for logic operation -
except for the set-up and release time requirements. 

A LOW on the asynchronous Master Reset (MR) input sets 
all Q outputs LOW, independent of any other input condition. 

MODE SELECT - TRUTH TABLE 

OPERATING MODES 

Asynchronous Reset 

Shift, Set First Stage 
Shift, Reset First 
Shift, Toggle First Stage 
Shift, Retain First Stage 

Parallel load 
L • LOW voltage levels 
H • HIGH voltage levels 
X • Don't Care 

MR 

l 

H 
H 
H 
H 

H 

INPUTS 

PE J 

X X 

h h 
h I 
h h 
h I 

I X 

K Pn Qo 

X X l 

h X H 
I X l -
I X qO 
h X qO 

X Pn Po 

I = LOW voltage level one set·up time prior to the LOW to HIGH clock tranSition. 
h • HIGH voltage level one set·up time prior to the LOW to HIGH clock transition. 

OUTPUTS 

Q1 Q2 Q3 Q3 

l l l H 

qo ql q2 92 
qO q1 q2 92 
qO q1 q2 92 
qo ql q2 q2 

PI P2 P3 P3 

Pn (qn) = Lower case letters indicate the state of the referenced input (or output) one set·up time prior to the LOW to 
HIGH clock transition. 
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SN54174LS195A 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -0.4 

10L Output Current - Low 54 4,0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 I!A 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 21 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay, 
tpHL Clock to Output 

tpHL 
Propagation Delay, 
MRtoOutput 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol Parameter 

tw CP Clock Pulse Width 

tw MR Pulse Width 

ts PE Setup Time 

ts Data Setup Time 

trec Recovery Time 

trel PE .Release Time 

th Data Hold Time 

Limits 

Min Typ Max Unit 

30 39 MHz 

14 22 
17 26 ns 

19 30 ns 

Limits 

Min Typ Max Unit 

16 ns 

12 ns 

25 ns 

15 ns 

25 ns 

10 ns 

a ns 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage lor 
All Inputs 

VCC=MIN,IIN=-18mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VeC = VCC MIN, 
VIN = VIL or VIH' 

IOL=8.0mA per Truth Table 

VCC=MAX, VIN=2.7V 

Vec = MAX, VIN = 7.0 V 

VCC = MAX, VII':J = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

Vee=5.0V 
CL= 15pF 

Test Conditions 

Vee=5.0V 

Unit 

V 

°C 

mA 

mA 



SN54174LS195A 

DEFINITIONS OF TERMS 

SETUP TIME(ts) -is defined as the minimum time required 
for the correct logic level to be present at the logic input prior 
to the clock transition from LOW to HIGH in order to be 
recognized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW to HIGH that the logic level must 
be maintained at the input in order to ensure continued 

recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from 
LOW to HIGH and still be recognized. 

RECOVERY TIME (treel - is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOWto HIGH in orderto recognize and transfer 
HIGH Data to the Q outputs. 

AC WAVEFORMS 
The shaded areas indicate when the input is permitted to change for predictable output performance. 

CLOCK 

OUTPUT 
tpHL --I----, 4 tpLH 

\,-I_.3_V ___ ~-f1iV 

CONDITIONS: J ; PE ; MR ; H 
K;L 

Figure 1. Clock to Output Delays and 
Clock Pulse Width 

MR I--tw--lc-___ _ 
'1.3V f 1.3V 

I 
4 tree 

CLOCK ______ ----"'I-.3-V----

!- tPHL1 
OUTPUT 

~,-1_.3 V_---'/ 
CONDITIONS: PE ; L 

PO; PI ; P2; P3; H 

Figure 2. Master Reset Pulse Width. Master Reset 
to Output Delay and Master Reset to Clock 

Recovery Time 

PE-----~/ 

\'-_---'1 
CONDITIONS: MR ; H 

*J AND K SET-UP TIME AFFECTS 00 ONLY 

Figure 3. Setup (ts) and Hold (th) Time for Serial Data 
(J & K) and Parallel Data (PO. P1. P2. P3) 

{ LOAD PARALLEL DATA} {LOAD SERIAL DATA} 
SHIFT RIGHT 

PE \\\\\'\\\\\ 1.3 VIII /1111 /I II /llfl 3 V"t~ ~ ~\ ~ % V. 
ts(LI~ Is(HI~ 

Irel -I I-t tr~1 ~ f--
CLOCK~~ 

OUTPUT __________ y.I... __ O....:n'-;_P.:.:.n_~~-1 
CONDITIONS: MR ; H 

*00 STATE WILL BE DETERMINED BY J AND K INPUTS. 

Figure 4. Setup (ts) and Hold (thl Time for PE Input 
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® MOTOROLA 

4-STAGE P.RESETTABLE 
RIPPLE COUNTERS 

The SN5417 4LS196 decade counter is partitioned into divide-by-two and di
vide-by-five sections which can be combined to count either in BCD (8,4, 2, 1) 
sequence or in a bi-quinary mode producing a 50% duty cycle output. The 
SN54174LS197 contains divide-by-two and divide-by-eight sections which 
can be combined to form a modul0-16 binary counter. Low Power Schottky 
technology is used to achieve typical count rates of 70 MHz and power dis
sipation of only 80 mW. 

Both circuit types have a Master Reset (MR) input which overrides all other 
inputs and asynchronously forces all outputs LOW. A Parallel Load input (PL) 
overrides clocked operations and asynchronously loads the data on the Par
allel Data inputs (Pn) into the flip-flops. This preset feature makes the circuits 
usable as programmable counters. The circuits can also be used as 4-bit 
latches, loading data from the Parallel Data inputs when PL is LOW and stor
ing the data when PL is HIGH. 

• Low Power Consumption - Typically 80 mW 
• High Counting Rates - Typically 70 MHz 
• Choice of Counting Modes - BCD, Bi-Quinary, Binary 
• Asynchronous Presettable 
• Asynchronous Master Reset 
• Easy Multistage Cascading 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee MR 03 P3 PIal CPo 

P2 

PIN NAMES 

CPO Clock (Active LOW Going Edge) 

Input to Divide-by-Two Section 

CPl (LSI96) Clock (Active LOW Going Edge) 

I nput to Divide-by-Five Section 

CPl (LSI97) Clock (Active LOW Going Edge) 

Input to Divide-by-Ei9ht Section 

MR Master Reset (Active LOW) Input 

PL Parallel Load (Active LOW) Input 

Po-P3 Data Inputs 

00-03 Outputs (Notes b, c) 

NOTES: 
a. I TTL Unit Load (U.L.) = 401JA HIGH/I.6 mA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) ~" 
the Dual In-Line Package. 

LOADING. (Note a) 

HIGH LOW 

1.0 U.L. 1.5 U.L. 

2.0 U.L. 1.75 U.L. 

1.0 U.L. O.B U.L. 

1.0 U.L. 0.5 U.L. 

0.5 U.L. 0.25 U.L. 

0.5 U.L. 0.25 U.L. 

10 U.L. 5 (2.5) U.L. 

b. The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

c. In addition to loading shown, 00 can also drive CP,. 
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SN54/74LS196 
SN54/74LS197 

4-STAGE PRESETTABLE 
RIPPLE COUNTERS 

LOW POWER SCHOTTKY 

JsUFFIX 
CERAMIC 

CASE 632-0B 

NsUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

4 10 3 11 

8 

6 

13 5 9 2 12 

Vee = PIN 14 
GND = PIN 7 



SN54174lS196. SN54174lS197 

LOGIC DIAGRAM 

CPo ...;;;0 ___ -+-<1 

-0 
epl~-----~~-+----~--~ o 0 CD 

Qo Ql Q2 

LS196 

-0 
epo..::;,.----~ 

-0 epl -----------11-::--' o 

Vee = PIN 14 
GND= PIN7 
0= PIN NUMBERS 

00 

LS197 
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SN54174LS196 • SN54174LS197 

FUNCTIONAL DESCRIPTION 

The LS196 and lS197 are asynchronously presettable de
cade and binary ripple counters. The lS196 Decade Counter 
is partitioned into divide-by-two and divide-by-five sections 
while the lS197 is partitioned into divide-by-two and divide
by-eight sections, with all sections having a separate Clock in
put. In the counting modes, state changes are initiated by the 
HIGH to lOW transition of the clock signals. State changes of 
the a outputs, however, do not occur simultaneously because 
of the internal ripple delays. When using external logic to de
code the a outputs, designers should bear in mind that the un
equal delays can lead to decoding spikes and thus a decoded 
signal should not be used as a clock or strobe. The CPO input 
serves the 00 flip-flop in both circuit types while the CPl input 
serves the divide-by-five or divide-by-eight section. The 00 
output is designed and specified to drive the rated fan-out plus 
the CPl input. With the inputfrequency connected to CPa and 
00 driving CP1, the lS197 forms a straightforward module-16 
counter, with 00 the least significant output and 03 the most 

significant output. 
The lS196 Decade Counter can be connected up to oper

ate in two different count sequences, as indicated in the tables 
of Figure 2. With the input frequency connected to CPO and 
with 00 driving CP1, the circuit counts in the BCD (8, 4,2, 1) 
sequence. With the input frequency connected to CPl and 03 
driving CPO, 00 becomes the low frequency output and has a 
50% duty cycle waveform. Note that the maximum counting 
rate is reduced in the latter (bi-quinary) configuration because 
of the iriterstage gating delay within the divide-by-five section. 

The lS196 and lS197 have an asynchronous active LOW 
Master Reset input (MR) which overrides all other inputs and 
forces all outputs lOW. The counters are also asynchronously 
presettable. A lOW on the Parallel Load input (PL) overrides 
the clock inputs and loads the data from Parallel. Data (PO-P3) 
inputs into the flip-flops. While Pl is lOW, the counters act as 
transparent latches and any change in the Pn inputs will be re
flected in the outputs. 

Figure 2. LS196 COUNT SEQUENCES 

DECADE (NOTE 1) BI-QUINARY (NOTE 2) 

COUNT Q3 Q2 Q1 Qo COUNT Qo 

0 L L L L 0 L 
1 L L L H 1 L 
2 L L H L 2 L 
3 L L H H 3 L 
4 L H L L 4 L 
5 L H L H 5 H 
6 L H H L 6 H 
7 L H H H 7 H 
8 H L L L 8 H 
9 H L L H 9 H 

NOTES: 
t. Signal applied to CPa, 00 connected to CPt. 
2. Signal applied to CPt, 03 connected to CPa. 

MODE SELECT TABLE 

INPUTS 

MR PL 

L X 
H L 
H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

1.. = HIGH to Low Clock Transition 

CP 

X 
X 

L. 

RESPONSE 

Reset (Clear) 
Parallel Load 

Count 
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Q3 Q2 

L L 
L L 
L H 
L H 
H L 
L L 
L L 
L H 
L H 
H L 

Q1 

L 
H 
L 
H 
L 
L 
H 
L 
H 
L 



SN54174LS196 • SN54174LS197 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
Data, PL 20 
MR, CPO (LS196) 40 I1A 
MR, CPO, CP1 (LS197) 40 

IIH CP1 (LS196) 80 

Data, PL 0.1 
MR, CPO (LS196) 0.2 

mA 
MR, CPO, CP1 (LS197) 0.2 
CP1 (LS196) 0.4 

Input LOW Current 
Data, PL -0.4 

IlL 
MR -0.8 

mA 
CPO -2.4 
CP1 (LS196) -2.8 
CP1 (LS197) -1.3 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 27 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Unit 

V 

°C 

mA 

mA 

II 
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SN54174LS196. SN54174LS197 

AC CHARACTERISTICS (TA = 25°C) 

LS196 

Symbol Parameter Min Typ 

'MAX Maximum Clock,Frequency 30 40 

tpLH CPO Input to 8.0 

tPHL 00 Output 13 ... 

tpLH CPl Inputto 16 
tpHL 01 Output 22 

tPLH CPllnputto 38 
tPHL 02 Output 41 

tpLH CPllnputto 12 
tpHL 03 Output 30 

tPLH Data to Output 
20 

tpHL 29 

tpLH PL Input to 27 
tpHL Any Output 30 

tPHL MR Input to Any Output 34 

AC SETUP REQUIREMENTS (TA = 25°C) 

LS196 

Symbol Parameter Min Typ 

tw CPo Pulse Width 20 

tw CPl Pulse Width 30 

tw PL Pulse Width 20 

tw MR Pulse Width 15 

ts Data Input Setup lime - HIGH 10 

ts Data Input Setup lime - LOW 15 

th Data Hold Time - HIGH 10 

th Data Hold lime - LOW 10 

tree Recovery Time 30 

DEFINITIONS OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior to 
the clock transition from HIGH to LOW in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from HIGH to LOWthatthe logic level must 
be maintained at the input in order to ensure continued recog-

Limits 

LS197 

Max. Min Typ Max Unit Test Conditions 

30 40 MHz 

15 8.0 15 
20 14 21 ns 

24 12 19 
33 23 35 ns 

57 34 51 
62 42 63 

ns 
VCC=5.0V 

18 55 78 CL= 15pF 

45 63 95 
ns 

30 18 27 
44 29 44 ns 

41 26 39 
45 30 45 ns 

51 34 51 ns 

Limits 

LS197 

Max Min Typ Max Unit Test Conditions 

20 ns 

30 ns 

20 ns 

15 ns 

10 .ns VCC=5.0V 

15 ns 

10 ns 

10 ns 

30 ns 

nition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from HIGH to 
LOW and still be recognized. 

RECOVERY TIME (treel - is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from HIGH to LOW in order to recognize and transfer 
LOW Data to the Q outputs. 
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NOTE: PI: = LOW 

Figure 2 

Figure 4 

SN54174LS196. SN54174LS197 

AC WAVEFORMS 

CP 1.3 V 

___ ...:..1-1-;...; IpHL 

Q ~~1_.3_V ____ ~ 

Figure 1 

Figure 3 

Pn·RfZ1.3V~1.3V. 
Ih(H) I I-t- Ih(l.) 

!s(l.) -l-I -l.. 
~ l~V 

• The shaded areas indicate when the input is permitted 
to change for predictable output performance 
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Figure 5 
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® MOTOROLA 

DUAL MONOSTABLE 
MULTIVIBRATORS 
WITH SCHMITT-TRIGGER INPUTS 

Each multivibrator of the LS221 features a negative-transition-triggered ... 
input and a positive-transition-triggered input either of which can be used as 
an inhibit input. ' 

Pulse triggering occurs at a voltage level and is not related to the transition 
time of the input pulse. Schmitt-trigger input circuitry for B input allows 
jitter-free triggering for inputs as slow as 1 volt/second, providing the circuit 
with excellent noise immunity. A high immunity to V CC noise is also provided 
by internal latching circuitry. 

Once triggered, the outputs are independent of further transitions of the 
inputs and are a function of the timing components. The output pulses can be 
terminated by the overriding clear. Input pulse width may be of any duration 
relative to the output pulse width. Output pulse width may be varied from 35 
nanoseconds to a maximum of 70 s by choosing appropriate timing 
components. With Rext = 2.0 kQ and Cext = 0, a typical output pulse of 30 
nanoseconds is achieved. Output rise and fall times are independent of pulse 
length. 

Pulse width stability is achieved through internal compensation and is 
virtually independent of VCC and temperature. In most applications, pulse 
stability will only be limited by the accuracy of external timing components. 

Jitter-free operation is maintained overthe full temperature and VCC ranges 
for greater than six decades of timing capacitance (10 pF to 10 ILF), and 
greater than one decade of timing resistance (2.0 to 70 kQ for the 
SN54LS221, and 2.0 to 100 kQ for the SN74LS221). Pulse width is defined 

by the relationship: tw(out) = CextRext In 2.0"" 0.7 Cext Rext; where tw is in ns 
if Cext is in pF and Rext is in kQ. If pulse cutoff is not critical, capacitance up 
to 1000 I1F and resistance as low as 1.4 kQ may be used. The range of 
jitter-free pulse widths is extended if VCC is 5.0 V and 25°C temperature. 

• SN54LS221 and SN74LS221 is a Dual Highly Stable One-Shot 
• Overriding Clear Terminates Output Pulse 
• Pin Out is Identical to SN54/74LS123 

(TOP VIEW) 

1 Rext/ 1 2 
VCC CeX! CeX! 10 20 CLR 2B 2A 

15 

1A 1B 1 2 2Rextl GND 
CLR CeX! CeX! 

positive logic: Low input to clear resets Q low and 
Q high regardless of de levels at A 
or B inputs. 

~
VCC 

ReX! 

CeX! r - RIC 
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SN54/74LS221 

DUAL MONOSTABLE 
MULTIVIBRATORS 

WITH SCHMITT-TRIGGER INPUTS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 62G-09 

N SUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

FUNCTION TABLE 
(EACH MONOSTABLE) 

INPUTS OUTPUTS 

CLEAR A B Q Q 
L X X L H 
X H X L H 
X X L L H 
H L f n L...r 
H l H n L...r 
'f L H IL L...r 

'See operational noles - Pulse Trigger Modes 

TYPE 
TYPICAL 
POWER 

DISSIPATION 
SN54LS221 23 mW 
SN74LS221 23 mW 

MAXIMUM 
OUTPUT PULSE 

LENGTH 
49 s 
70s 



SN54174LS221 

OPERATIONAL NOTES 

Once in the pulse trigger mode, the output pulse width is 
determined by tw = RextCextln2, as long as Rext and Cext are 
within their minimum and maximum valves and the duty cycle 
is less than SO%. This pulse width is essentially independent 
of VCC and temperature variations. Output pulse widths varies 
typically no more than ±O.S% from device to device. 

If the duty cycle, defined as being 100. tw where T is the 
T 

period of the input pulse, rises above SO%, the output pulse 
width will become shorter. If the duty cycle varies between 
low and high valves, this causes the output pulse width to 
vary in length, or jitter. To reduce jitter to a minimum, Rext 
should be as large as possible. (Jitter is independent of Cext). 
With Rext = 1 OOK, jitter is not appreciable until the duty cycle 
approaches 90%. 

Although the LS221 is pin-for-pin compatible with the 
LS 123, it should be remembered that they are not functionally 
identical. The LS123 is retriggerable so that the output is 
dependent upon the input transitions once it is high. This is not 
the case for the LS221. Also note that it is recommended to 
externally ground the LS 123 Cext pin. However, this cannot be 
done on the LS221. 

The SNS4LS174LS221 is a dual, monolithic, non-retrigger
able, high-stability one shot. The output pulse width, tw can be 
varied over 9 decades of timing by proper selection of the 
external timing components, Rext and Cext. 

Pulse triggering occurs at a voltage level and is, therefore, 
independent of the input slew rate. Although all three inputs 
have this Schmitt-trigger effect, only the B input should be 
used for very long transition triggers (2:1.0 IlV/S). High 
immunity to VCC noise (typically 1.S V) is achieved by internal 
latching circuitry. However, standard VCC bypassing is 
strongly recommended. 

The LS221 has four basic modes of operation. 

Clear Mode: If the clear input is held low, irregardless of 
the previous output state and other input 
states, the Q output is low. 

Inhibit Mode: If either the A input is high or the B input is 
low, once the Q output goes low, it cannot be 

Pulse Trigger 
Mode: 

Overriding 
Clear Mode: 

retriggered by other inputs. . 

A transition of the A or B inputs as indicated 
in the functional truth table will trigger the Q 

output to go high for a duration determined 
by the tw equation described above; Q will 
go low for a corresponding length of time. 

The Clear input may also be used to trigger 
an output pulse, but special logic precondi
tioning on the A or B inputs must be done as 
follows: 

Following any output triggering action 
using the A or B inputs, the A input must 
be set high OR the B input must be set 
low to allow Clear to be used as a trigger. 
Inputs should then be set up per the truth 
table (without triggering the output) to 
allow Clear to be used a trigger for the 
output pulse. 

If the Clear pin is routinely being used to 
trigger the output pulse, the A or B inputs 
must be toggled as described above 
before and between each Clear trigger 
event. 

Once triggered, as long as the output 
remains high, all input transitions (except 
overriding Clear) are ignored. 

If the Q output is high, it may be forced low 
by bringing the clear input low. 

FAST AND LS TTL DATA 

5-235 



II 

SN54J74LS221 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VT+ 
Positive·Going Threshold 

1.0 2.0 V Voltage at C Input 

Negative·Going Threshold 54 0.7 0.8 V 
VT- Voltage at C Input 74 0.7 0.8 V 

VT+ 
Positive·Going Threshold 

1.0 2.0 V Voltage at B Input 

Negative·Going Threshold 54 0.7 0.9 V 
VT- Voltage at B Input 0.9 V 74 0.8 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Voltage -1.5 V 

54 2.5 3.4 V 
VOH Output HIGH Voltage 

74 2.7 3.4 V 

54 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 ItA 
IIH Input HIGH Current 

mA 0.1 

Input LOW Current 

IlL 
Input A -0.4 

mA 
Input B -0.8 
Clear -0.8 

lOS Short Circuit Current (Note 1) -20 -100 mA 

Power Supply Current 

ICC Quiescent 4.7 11 mA 

Triggered 19 27 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 
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Test Conditions 

VCC=MIN 

VCC=MIN 

VCC=MIN 

VCC=MIN 

Guaranteed Input HIGH Voltage for 
A Input 

Guaranteed Input LOW Voltage lor 
A Input 

VCC =MIN, liN =-18 mA 

VCC = MIN, 10H = MAX 

IOL=4.0mA I 
IOL=8.0mA 

I VCC=MIN 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Unit 

V 

°C 

mA 

mA 



SN54174LS221 

AC CHARACTERISTICS (VCC = 5.0 V, TA = 25°C) 

From To Limits 

Symbol (Input) (Output) Min Typ Max Unit 

A a 45 70 
tpLH ns 

B a 35 55 

A a 50 80 
tpHL ns 

B a 40 65 

tpHL Clear a 35 55 ns 

tpLH Clear a 44 65 ns 

70 120 150 

- 20 47 70 ns 
tw(out) AorB ooro 

600 670 750 

6.0 6.9 7.5 ms 

AC SETUP REQUIREMENTS (VCC = 5.0 V, TA = 25°C) 

Symbol 

dv/dt 

tw 

ts 

Rext 

Cext 

Parameter 

Rate of Rise or Fall of Input Pulse 

Input Pulse Width 

Clear-Inactive-State Setup Time 

External Timing Resistance 

External Timing Capacitance 

Output Duty Cycle 

Schmitt, B 

Logic Input, A 

A or B, tW(in) 

Clear, tw (clear) 

I 54 

I 74 

RT=2.0kQ 

RT= MAX Rext 
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Test Conditions 

Cext = 80 pF, Rext = 2.0 Q 

CL=15pF. 
See Figure 1 

Cext = 80 pF, Rext = 2.0 Q 

Cext = 0, Rext = 2.0 kQ 

Cext = 100 pF, Rext = 10 kQ 

Cext = 1.0 ~F, Rext = 10 kQ 

Limits 

Min Typ Max Unit 

1.0 Vis 

1.0 V/~s 

40 ns 

40 

15 ns 

1.4 70 
kQ 

1.4 100 

0 1000 ~F 

50 % 

90 
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BINPUT 

QOUTPUT 

A INPUT IS LOW. 

SN5417 4LS221 

AC WAVEFORMS 

TRIGGER FROM B, THEN CLEAR - CONDITION 1 

OV 

VOH 

VOL 

B INPUT \ ------ :~ 

ClEAR 

Q OUTPUT. __ ...J/ 
A INPUT IS LOW. 

\ ----------

TRIGGER FROM B, THEN CLEAR - CONDITION 2 

BINPUT 

VOH 

VOL 

3V 

--~---i 
I--<! 50 ns----l 

ClEAR ~""' ____ ..J 

'----- OV 

3V 

OV 
TRIGGERED 

QOUTPUT---' 
----_.'----------'j 
NOT TRIGGERED 

A INPUT IS lOW. 
tw(out) -j4--~ 

CLEAR OVERRIDING B, THEN TRIGGER FROM B 

VOH 

VOL 

B INPUT ____ ---Jf, ~ -------:~ 
I-- <!50 ns.-l I--<!50 ns-+l 

ClEAR ~ ir---------3V 
" ...... ___ ..Jf ~~---~------ OV 

QOUTPUT / -------' 
A INPUT IS LOW. 

TRIGGERING FROM POSITIVE TRANSITION OF CLEAR 

Figure 1 

FAST AND LS TTL DATA 

5-238 



® MOTOROLA 

OCTAL BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

The SN54/74LS240, 241 and 244 are Octal Buffers and Line Drivers 
designed to be employed as memory address drivers, clock drivers and 
bus-oriented transmitters/receivers which provide improved PC board 
denSity. 

• Hysteresis at Inputs to Improve NOise Margins 
• 3-State Outputs Drive Bus Lines or Buffer Memory Address Registers 
• Input Clamp Diodes Limit High-Speed Termination Effects 

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW) 

SN54J74LS240 
Vee 2G lYI 2A4 lY2 2A3 1Y3 2A2 1Y4 2Al 

lG lAI 2Y4 lA2 2Y3 lA3 lA4 2Yl GND 

SN54J74LS241 
2G 1Y1 2A4 1Y2 2A3 1 Y3 2A2 1Y 4 2A 1 

2Y3 lA3 2Y2 lA4 2Yl 

SN54J74LS244 
Vee 2G 1Y1 2A4 1Y2 2A3 1Y3 2A2 1Y4 2Al 

FAST AND LS TTL DATA 

5-239 

SN54/74LS240 
SN54/74LS241 
SN54/74LS244 

OCTAL BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

N SUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

• 
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SN54174LS240. SN54174LS241 • SN54174LS244 

SN54174LS240 

INPUTS 

1G,2G 

L 
L 
H 

OUTPUT 
0 

L 
H 
X 

H 
L 

(Z) 

INPUTS 

1G 0 

L L 
L H 
H X 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = HIGH Impedance 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

tOL Output Current - Low 

TRUTH TABLES 

SN54174LS241 

INPUTS 
OUTPUT 

2G 

L H 
H H 
(Z) L 

54 
74 

54 
74 

54,74 

54 
74 

54 
74 
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SN54174LS244 

INPUTS 
OUTPUT 

1G,2G 0 

L L L 
L H H 
H X (Z) 

OUTPUT 
0 

L L 
H H 
X (Z) 

Min Typ Max 

4.5 5.0 5.5 
4.75 5.0 5.25 

-55 25 125 
0 25 70 

-3.0 

-12 
-15 

12 
24 

Unit 

V 

°c 

mA 

mA 

mA 



SN54174LS240. SN54174LS241 • SN54174LS244 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

V,H Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VT+-VT- Hysteresis 0.2 0.4 V 

V,K Input Clamp Diode Voltage -0.65 -1.5 V 

54,74 2.4 3.4 V 
VOH Output HIGH Voltage 

54,74 2.0 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 I1A 

IOZL Output Off Current LOW -20 I1A 

20 I1A 
"H Input HIGH Current 

0.1 rnA 

'lL Input LOW Current -0.2 rnA 

lOS Output Short Circuit Current (Note 1) -40 -225 rnA 

Power Supply Current 
Total, Output HIGH 27 

Total, Output LOW LS240 44 
ICC LS241 1244 46 

rnA 

Total at HIGH Z LS240 50 

LS241 1244 54 

Note 1: Not more than one output should be shorted at a trme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tpLH Propagation Delay, Data to Output 
tpHL LS240 

tpLH Propagation Delay, Data to Output 
tpHL LS241 1244 

tpZH Output Enable Time to HIGH Level 

tpZL Output Enable Time to LOW Level 

tpLZ Output Disable TIme from LOW Level 

tpHZ Output Disable Time from HIGH Level 

Limits 

Min Typ Max Unit 

9.0 14 
12 18 

12 18 
12 18 

15 23 

20 30 

15 25 

10 18 
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ns 

ns 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC=MIN 

VCC = MIN, "N = -18 rnA 

VCC = MIN, 10H = -3.0 rnA 

VCC = MIN, 10H = MAX 

10L= 12 rnA VCC = VCC MIN, 
Y,N = V,L or V,H 

'OL= 24 rnA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, Y,N = 2.7 V 

VCC = MAX, Y,N = 7.0 V 

VCC = MAX, Y,N = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

CL=45 pF, 
RL=667Q 

CL= 5.0 pF, 
RL=667Q 



II 

SN54114LS240. SN54114LS241. SN54114LS244 

AC WAVEFORMS 

~ ~HL 
VOUT 1.3V. 1.3V 

Figure 1 

TO OUTPUT 
UNDER TEST 

Figure 2 

SYMBOL 

tpZH 

tpZL 

Figure 3 tPLZ 

tpHZ 

Figure 4 

FAST AND LS TIL DATA 

5-242 

VCC 

IRL 
SW1 

5kn 

I CL' SW2{ 

SWITCH POSITIONS 

SW1 SW2 

Open Closed 

Closed Open 

Closed Closed 

Closed Closed 

Figure 5 



® MOTOROL.A 

QUAD BUS TRANSCEIVER 

The SN54/74LS242 and SN54/74LS243 are Quad Bus Transmitters/Re
ceivers designed for 4-line asynchronous 2-way data communications 
between data buses. 

• Hysteresis at Inputs to Improve NOise Immunity 
• 2-Way Asynchronous Data Bus Communication 
• Input Clamp Diodes Limit High-Speed Termination Effects 

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW) 

SN54174LS242 

Vcc GBA NC lB 2B 3B 4B 

GSA lA 3A 4A GND NOTE: 
The Flatpak version 

SN54174LS243 has the same pinouts 

Vec GBA NC lB 2B 3B 4B 
(Connection Diagram) as 
the Dual In-Line Package. 

3A 4A GND 

TRUTH TABLES 

SN54/74LS242 

INPUTS INPUTS INPUTS 
OUTPUT 

GAB 0 GAB 

L L H L 
L H L H 
H X (Z) H 

0 

X 
L 
H 

OUTPUT 
GAB 

(Z) L 
H L 
L H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = HIGH Impedance 

0 

L 
H 
X 

FAST AND LS TIL DATA 

5-243 

SN54/74LS242 
SN54/74LS243 

QUAD BUS TRANSCEIVER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

SN54n4LS243 

INPUTS 
OUTPUT OUTPUT 

GAB 0 

L L X (Z) 
H H L H 
(Z) H H L 



II 

SN54174LS242. SN54174LS243 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -3.0 

54 -12 
74 -15 

10L Output Current - Low 54 12 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

. 74 0.8 

VT+-VT- Hysteresis 0.2 0.4 V 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54,74 2.4 3.4 V 
VOH Output HIGH Voltage 

54, 74 2.0 V 

54; 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 40 ItA 
10ZL Output Off Current LOW -200 ItA 

D,E1,E2 20 IlA 

IIH Input HIGH Current E1,E2 0.1 mA 

D Input 0.1 mA 

IlL Input LOW Current -0.2 mA 

lOS Output Short Circuit Current (Note 1) -40 -225 mA 

Power Supply Current 
Total, Output HIGH 38 

ICC Total, Output LOW 50 mA 

LS242 50 
Total at HIGH Z 

LS243 54 

Nole 1: Not more than one output should be shorted at a tIme, nor for more than 1 seoond. 

FAST AND LS TTL DATA 

5-244 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC=MIN 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = -3.0 mA 

VCC = MIN, 10H = MAX 

IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24mA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 5.5 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC = MAX 

Unit 

V 

°c 

mA 

mA 

mA 



SN5417 4LS242 • SN5417 4LS243 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol 

tpLH 
tPHL 

tpZH 

tpZL 

tpLZ 

tpHZ 

Limits 

LS242 LS243 

Parameter Min Typ Max Min Typ 

Propagation Delay, Data to Output 
9.0 14 12 
12 18 12 

Output Enable Time to HIGH Level 15 23 15 

Output Enable Time to LOW Level 20 30 20 

Output Disable Time from LOW Level 15 25 15 

Output Disable Time from HIGH Level 10 18 10 

AC WAVEFORMS 

;'\1.3V ~ 
-I~r-tPHL 
V~I.3V ~V 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

FAST AND LS TIL DATA 

5-245 

Max Unit Test Conditions 

18 
18 

ns 
CL=45 pF, 

23 ns RL = 667 n 

30 ns 

25 ns CL=5.0pF, 

18 ns RL=667n 

5kn 

SWITCH POSITIONS 

SYMBOL SWI SW2 

tpZH Open Closed 

tPZL Closed Open 

tpLZ Closed Closed 

tpHZ Closed Closed 

Figure 5 

• 



II 

® MOTOROI.A 

OCTAL BUS TRANSCEIVER 
The SN54/74LS245 is an Octal Bus Transmitter/Receiver designed for 

8-line asynchronous 2-way data communication between data buses. 
Direction Input (DR) controls transmission of Data from bus A to bus B or bus 
B to bus A depending upon its logic level. The Enable input (E) can be used 
to isolate the buses. 

• Hysteresis Inputs to Improve Noise Immunity 
• 2-Way Asynchronous Data Bus Communication 
• Input Diodes Limit High-Speed Termination Effects 
• ESD > 3500 Volts 

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW) 

Vee E Bl B2 B3 B4 B5 B6 B7 B8 

TRUTH TABLE 

INPUTS 
OUTPUT 

E DIR 

L L Bus B Data to Bus A . 
L H Bus A Data to Bus B 
H X Isolation 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

54 
74 

FAST AND LS TTL DATA 

5-246 

Min 

4.5 
4.75 

-55 
0 

SN54/74LS245 

OCTAL BUS TRANSCEIVER 

LOW POWER SCHOTTKY 

20" 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

TYP Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °c 
25 70 

-3.0 mA 

-12 mA 
-15 

12 mA 
24 



SN54174LS245 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VTrVT- Hysteresis 0.2 0.4 V 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54, 74 2.4 3.4 V 
VOH Output HIGH Voltage 

54, 74 2.0 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 ~A 

10ZL Output Off Current LOW -200 ~A 

AorB, DRor E 20 ~A 

IIH Input HIGH Current DRorE 0.1 mA 

AorB 0.1 mA 

IlL Input LOW Current -0.2 mA 

lOS Output Short Circuit Current (Note 1) -40 -225 mA 

Power Supply Current 
Total, Output HIGH 70 

ICC Total, Output LOW 90 
mA 

Total at HIGH Z 95 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, Vee = 5.0 V, TRISEiTFALL" 6.0 ns) 

Symbol Parameter 

tpLH Propagation Delay, Data to Output 
tpHL 

tpZH Output Enable Time to HIGH Level 

tpZL Output Enable Time to LOW Level 

tpLZ Output Disable Time from LOW Level 

tpHZ Output Disable Time from HIGH Level 

Limits 

Min Typ Max Unit 

8.0 12 
8.0 12 

25 40 

27 40 

15 25 

15 25 

FAST AND LS TTL DATA 

5-247 

ns 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

Vee =MIN 

Vee = MIN, liN = -18 mA 

Vee = MIN, 10H = -3.0 mA 

Vee = MIN, 10H = MAX 

10L= 12 mA Vee = Vee MIN, 
VIN = VIL or VIH 

IOL=24mA per Truth Table 

Vee = MAX, VOUT = 2.7 V 

Vec = MAX, VOUT = 0.4 V 

Vee = MAX, VIN = 2.7 V 

Vee = MAX, VIN = 7.0 V 

Vee = MAX, VIN = 5.5 V 

Vee = MAX, VIN = 0.4 V 

Vee = MAX 

Vee = MAX 

Test Conditions 

CL =45 pF, 
RL = 667 Q 

eL = 5.0 pF, 
RL = 667 Q 

II 
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® MOTOROLA 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 

The SN54174LS247 thru SN54174LS249 are BCD-to-Seven-Segment 
Decoder/Drivers. 

The LS247 and LS248 are functionally and electrically identical to the LS47 
and LS48 with the same pinout configuration. The LS249 is a 16-pin version 
of the 14-pin LS49 and includes full functional capability for lamp test and 
ripple blanking which was not available in the LS49. 

The composition of all characters, except the 6 and 9 are identical between 
the LS247, 248, 249 and the LS47, 48 and 49. The LS47 thru 49 compose 
the E, and 9 without tails, the LS247 thru 249 compose theE, and '3 with 
the tails. The LS247 has active-low outputs for direct drive of indicators. The 
LS248 and 249 have active-high outputs for driving lamp buffers. 

All types feature a lamp test input and have full ripple-blanking input/output 
controls. On all types an automatic leading and/or trailing-edge zero-blanking 
control (RBI and RBO) is incorporated and an overriding blanking input (BI) 
is contained which may be used to control the lamp intensity by pulsing or to 
inhibit the output's lamp test may be performed at any time when the al/RBO 
node is at high level. Segment identification and resultant displays are shown 
below. Display pattern for BCD input counts above 9 are unique symbols to 
authenticate input conditions. 

LS247 

• Open-Collector Outputs Drive Indicators Directly 
• Lamp-Test Provision 
• Leading/Trailing Zero Suppression 

LS248 
• Internal Pull-Ups Eliminate Need for External Resistors 
• Lamp-Test Provision 
• Leading/Trailing Zero Suppression 

LS249 
• Open-Collector Outputs 
• Lamp-Test Provision 
• Leading/Trailing Zero Suppression 

lui 

SN54/74LS247 
SN54/74LS248 
SN54/74LS249 

BCD-TO-SEVEN-SEGMENT 
DECODERS/DRIVERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

o 3 4 5 6 7 9 10 11 12 13 14 15 

NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS 

a 

'Wb 
el_lc 

d 

SEGMENT 
IDENTIFICATION 

FAST AND LS TTL DATA 

5-248 



SN54174LS247. SN54174LS248. SN54174LS249 

SN54/74LS247 
(TOP VIEW) 

OUTPUTS 

SN54174LS248 
SN54174LS259 

(TOP VIEW) 

OUTPUTS 
~ ______ -JA~ ________ , 

Vee / f a e \ 

~ ________ J"~ ________ -, 
Vee / f a ~ 

4 5 
lAMP RB RB 
TEST OUT IN 

INPUTS PUT PUT 

7 

D A 
'-v-' 
INPUTS 

GND 
4 

lAMP RB RB 
TEST OUT IN 

INPUTS PUT PUT INPUTS 

ALL CIRCUIT TYPES FEATURE LAMP INTENSITY MODULATION CAPABILITY 

DRIVER OUTPUTS TYPICAL 

TYPE ACTIVE OUTPUT SINK MAX POWER 

LEVEL CONFIGURATION CURRENT VOLTAGE DISSIPATION 

SN54LS247 low open-collector 12mA 15V 35mW 
SN54LS24B high 2.0 kQ pull-up 2.0mA 5.5V 125mW 
SN54LS249 high open-collector 4.0mA 5.5V 40mW 

SN74LS247 low open-collector 24mA 15V 35mW 
SN74LS24B high 2.0 kQ pull-up 6.0mA 5.5V 125mW 
SN74LS249 high open-collector B.OmA 5.5V 40mW 

LOGIC DIAGRAM 

LS247 LS248,LS249 

>_f:>o-....:(1_3) OUTPUT 
a 

BI/RBO 
BlANKING 
INPUT OR 

RIPPLE-BlANKING 
OUTPUT 

lAMP TEST (3) 
INPUT 

RBI (5) 
RIPPLE-BlANKING "-'-i:::::=~--=:91U 

INPUT 

BlANKING 
INPUT OR 

RIPPLE-BlANKING 
OUTPUT 

lAMP TEST (3) 
INPUT 

RIPPLE-BlANKING ",,(5:....) i:::::=~--=:9i-.J 
INPUT 

FAST AND LS TTL DATA 

5-249 

II 
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SN54174LS247. SN54174LS248. SN54174LS249 

DECIMAL INPUTS 
OR 

FUNCTION LT RBI D C B A 

0 H H L L L L 
1 H X L L L H 
2 H X L L H L 
3 H X L L H H 

4 H X L H L L 
5 H X L H L H 
6 H X L H H L 
7 H X L H H H 

8 H X H L. L L 
9 H X H L L H 
10 H X H L H L 
11 H X H L H H 

12 H X H H L L 
13 H X H H L H 
14 H X H H H L 
15 H X H H H H 

BI X X X X X X 
RBI H L L L L L 
LT L X X X X X 

DECIMAL INPUTS 
OR 

FUNCTION LT RBI D C B A 

0 H H L L L L 
1 H X L L L H 
2 H X L L H L 
3 H X L L H H 

4 H X L H L L 
5 H X L H L H 
6 H X L H H L 
7 H X L H H H 

8 H X H L L L 
9 H X H L L H 
10 H X H L H L 
11 H X H L H H 

12 H X H H L L 
13 H X H H L H 
14 H X H H H L 
15 H X H H H H 

BI X X X X X X 
RBI H L L L L L 
LT L X X X X X 

H = HIGH Level, L - LOW Level, X = Irrelevant 

LS247 
FUNCTION TABLE 

BI/RBOt 
a b 

H ON ON 
H OFF ON 
H ON ON 
H ON ON 

H OFF ON 
H ON OFF 
H ON OFF 
H ON ON 

H ON ON 
H ON ON 
H OFF OFF 
H OFF OFF 

H OFF ON 
H ON OFF 
H OFF OFF 
H OFF OFF 

L OFF OFF 
L OFF OFF 
H ON ON 

LS248,LS249 
FUNCTION TABLE 

BI/RBOt 
a b 

H H H 
H L H 
H H H 
H H H 

H L H 
H H L 
H H L 
H H H 

H H H 
H H H 
H L L 
H L L 

H L H 
H H L 
H L L 
H L L 

L L L 
L L L 
H H H 

OUTPUTS 

c d e f 

ON ON ON ON 
ON OFF OFF OFF 
OFF ON ON OFF 
ON ON OFF OFF 

ON OFF OFF ON 
ON ON OFF ON 
ON ON ON ON 
ON OFF OFF OFF 

ON ON ON ON 
ON ON OFF ON 
OFF ON ON OFF 
ON ON OFF OFF 

OFF OFF OFF ON 
OFF ON OFF ON 
OFF ON ON ON 
OFF OFF OFF OFF 

OFF OFF OFF OFF 
OFF OFF OFF OFF 
ON ON ON ON 

OUTPUTS 

c d e f 

H H H H 
H L L L 
L H H L 
H H L L 

H L L H 
H H L H 
H H H H 
H L L L 

H H H H 
H H L H 
L H H L 
H H L L 

L L L H 
L H L H 
L H H H 
L L L L 

L L L L 
L L L L 
H H H H 

NOTE 

9 

OFF 
OFF 
ON 
ON 

ON 
ON 
ON 
OFF 1 

ON 
ON 
ON 
ON 

ON 
ON 
ON 
OFF 

OFF 2 
OFF 3 
ON 4 

NOTE 
9 

L 1 
L 1 
H 
H 

H 
H 
H 
L 1 

H 
H 
H 
I-i 

H 
H 
H 
L 

L 2 
L 3 
H 4 

NOTES: 1. The blanking input (BI) must be open or held at a high logic level when output functions 0 through 15 are desired. The ripple-blanking input (RBI) must 
be open or high if blanking of a decimal zero is not desired. 

2. When a low logic level is applied directly to the blanking input (BI), all segment outputs are off regardless of the level of any other inpul. 
3. When ripple-blanking input (RBI) and inputs A, B, C, and D are at a low level with the lamp test input high, all segment outputs go off and the 

ripple-blanking output (RBO) goes to a low level (response condition). 
4. When the blanking input/ripple blanking output (BIIRBO) is open or held high and a low is applied to the lamp-test input, all segment outputs are on. 

t BI/RBO is wire-AND logic serving as blanking input (BI) and/or ripple-blanking output (RBO). 

FAST AND LS TTL DATA 

5-250 



SN54174LS247 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High BI/RBO 54,74 -50 ~A 

10l Output Current - low BI/RBO 54 t.6 mA 
74 3.2 

VO(off) Off-State Output Voltage a-g 54, 74 15 V 

10(on) On-State Output Current a-g 54 12 mA 
a-g 74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
Vil Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

Output HIGH Voltage 54 2.4 4.2 V 
VOH BI/RBO 74 V 2.4 4.2 

Output LOW Voltage 54, 74 0.25 0.4 V 
VOL BI/RBO 74 0.35 0.5 V 

10(off) 
Off-State Output Current 

54, 74 250 ~A a-g 

On-State Output Voltage 54, 74 0.25 0.4 V 
VO(on) a-g 74 0.35 0.5 V 

20 ~A 
IIH Input HIGH Current 

0.1 mA 

Input LOW Current 

III Any Input, except BI/RBO -0.4 mA 

BI/RBO -1.2 

lOS 
Short Circuit Current 

-0.3 -2.0 mA BI/RBO (Note 1) 

ICC Power Supply Current 7.0 13 mA 

Note 1: Not mare than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (VCC = 5.0 V, TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Time from A Input 
tpHL Turn-On Time from A Input 

tpHL Turn-Off Time from RBI Input 
tplH Turn-On nme from RBI Input 

Limits 

Min Typ Max Unit 

100 
100 

100 
100 

FAST AND LS TTL DATA 

5-251 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

10L= 1.6 mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=3.2 mA per Truth Table 

VCC = MAX, VIH = 2.0 V, 
VO(off) = 15 V, VIL = MAX 

10(on) = 12 mA VCC = MIN, VIH = 2.0 V, 

10(on) = 24 mA VIL per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC = MAX 

Test Conditions 

CL= 15 pF, 
RL = 665 Q 
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SN54l74LS248 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High BI/RBO 54, 74 -50 IJ.A 
a-g 54,74 -100 

10L Output Current - Low BI/RBO 54 1.6 mA 
BI/RBO 74 3.2 

a-g 54 2.0 
a-g 74 6.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage 

74 
V 

0.8 

VIK Input.Clamp Diode Voltage -0.65 -1.5 V 

Output HIGH Voltage 54 2.4 4.2 V 
VOH a-g and BI/RBO 74 2.4 4.2 V 

10H 
Output Current 

54,74 a-g -1.3 -2.0 mA 

Output LOW Voltage 
a-g 54,74 0.25 0.4 V 

VOL 74 0.35 0.5 

BI/RBO 54, 74 0.25 0.4 
V 

74 0.35 0.5 

Input HIGH Current 20 J.lA 
IIH Any Input, except BI/RBO 0.1 mA 

Input LOW Current 

IlL Any Input, except BI/RBO -0.4 mA 

BI/RBO -1.2 

lOS 
Short Circuit Current 

-0.3 -2.0 mA BI/RBO (Note 1) 

ICC Power Supply Current 
. 

25 38 mA 

Note 1. Not more than one output should be shorted at a time. nor for more than 1 second. 

AC CHARACTERISTICS (VCC = 5.0 V. TA = 25°C) 

Symbol 

tpLH 
tpHL 

tpHL 
tpLH 

Parameter Min 

Propagation Delay Time, High-to-Low-Level Output from A Input 
Propagation Delay Time, Low-to-High-Level Output from A Input 

Propagation Delay Time, High-to-Low-Level Output from RBI Input 
Propagation Delay Time. Low-to-High-Lev/ll Output from RBI Input 

FAST AND LS TTL DATA 

5-252 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX; VIN = VIH 
or VIL per Truth Table 

VCC = MIN, Vo = 0.85 V, 
Input Conditions as for VOH 

IOL=2.0 mA 

IOL=6.0mA VCC = MIN, VIH = 2.0 V. 
VIL = per Truth Table 

IOL= 1.6 mA·· 

IOL=3.2 mA 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX. VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Limits 

Typ Max Unit Test Conditions 

100 CL=15pF 
100 

ns 
RL=4.0kQ 

100 CL=15pF 
'100 

ns 
RL = 6.0 kQ 



SN54174LS249 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High BIIRBO 54, 74 -50 J.LA 

10L Output Current - Low BI/RBO 54 1.6 rnA 
BI/RBO 74 3.2 

VOH Output Voltage - High a-g 54, 74 5.5 V 

10l Output Current - Low a-g 54 4.0 rnA 
a-g 74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Par.ameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
Vil Input LOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

Output HIGH Voltage 54 2.4 4.2 V 
VOH BI/RBO 74 2.4 4.2 V 

10H 
Output HIGH Current 

54,74 250 J.LA a-g 

Output LOW Voltage 
BI/RBO 54,74 0.25 0.4 V 

VOL 74 0.35 0.5 

a-g 54,74 0.25 0.4 
V 

74 0.35 0.5 

Input HIGH Current 20 J.LA 
IIH Any Input, except BI/RBO rnA 0.1 

Input LOW Current 

IlL Any Input, except BI/RBO -0.4 rnA 

BI/RBO -1.2 

lOS 
Short Circuit Current 

-0.3 -2.0 rnA 
BI/RBO (Note 1) 

ICC Power Supply Current 8.0 15 rnA 

Note t: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (VCC = 5.0 V, TA = 25°C) 

Symbol 

tpHL 
tplH 

tpHL 
tpLH 

Parameter Min 

Propagation Delay Time, High-to-Low-Level Output from A Input 
Propagation Delay Time, Low-to-High-level Output from A Input 

Propagation Delay Time, High-to-low-level Output from RBI Input 
Propagation Delay Time, Low-to-High-Level Output from RBI Input 

FAST AND LS TTL DATA 

5-253 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

VCC = MIN, VIH = 2.0 V, 
VOH = 5.5 V, VIL = MAX 

10L= 1.6 mA 

IOL=3.2 rnA VCC = MIN, VIH = 2.0 V, 
VIL = per Truth Table 

IOL=4.0mA 

10L= 8.0 rnA 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Limits 

Typ Max Unit Test Conditions 

100 
CL = 15 pF, RL = 2.0 Q 100 ns 

100 
CL = 15 pF, RL = 6.0 Q 100 

ns 



® MOTOROLA 

8-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The TIUMSI SN74LS251 is a high speed 8-lnput Digital Multiplexer. It 
provides, in one package, the ability to select one bit of data from up to eight 
sources. The LS251 can be used as a universal function generator to 
generate any logic function of four variables. Both assertion and negation 
outputs are provided. 

• Schottky Process for High Speed 
• Multifunction Capability 
• On-Chip Select Logic Decoding 
• Inverting and Non-Inverting 3-State Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 
Vee 14 15 16 So S1 S2 

9 

PIN NAMES LOADING (Note a) 

So-S2 
EO 
10-17 
Z 
Z 

NOTES: 

Select Inputs 
Output Enable (Active LOW) Inputs 
Multiplexer Inputs 
Multiplexer Output 
Complementary Multiplexer Output 

8. 1 TIL Unit Load (U.L.) = 40 JlA HIGHI1.6 mA LOW. 

LOGIC DIAGRAM 
10 

® 
1 v 

® -" 
l .10' 

® -" 
·V 

<D 

<9 

HIGH. LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
65 U.L. 
65 U.L. 

® 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

CD 

II. 

15 U.L. 
. 15 U.L. 

13 

CD ® 

'I Y ~~ 

CC= PIN 16 V 
G ND=PIN8 

o = PIN NUMBERS 
z 

FAST ANDLS TTL DATA 
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CD @ 
z 

SN54n4LS251 

8-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTIKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

15 16 

® ® ® 

II. 

~. y t 
I' 



SN54n4LS251 

FUNCTIONAL DESCRIPTION 

The LS251 is a logical implementation of a single pole, 
8-position switch with the switch position controlled by the 
state of three Select inputs, SO, S1, S2. Both assertion and 
negation outputs are provided. The Output Enable input (EO) 
is active LOW. When it is activated, the logic function provided 
at the output is: 

Z = EO' (10 .50.51 ·52 + 11 . So .51 ·52 + 12 . 50 . S1 . 
52 + 13 . So . S1' 52 + 14 . 50 ·51 . S2 + 15 . So . 
51 . S2 + 16 ·50 . S1 . S2 + 17 . So . S1 . S2)· 

When the Output Enable is HIGH, both outputs are in the 
high impedance (high Z) state. This feature allows multiplexer 
expansion by tying the outputs of up to 128 devices together. 
When the outputs of the 3-state devices are tied together, all 
but one device must be in the high impedance state to avoid 
high currents that would exceed the maximum ratings. The 
Output Enable signals should be designed to ensure there is 
no overlap in the active LOW portion of the enable voltage. 

TRUTH TABLE 

EO 52 51 

H X X 
L L L 
L L L 
L L L 
L L L 
L L H 
L L H 
L L H 
L L H 
L H L 
L H L 
L H L 
L H L 
L H H 
L H H 
L H H 
L H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 

50 

X 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 
L 
L 
H 
H 

(Z) = High impedance (Off) 

GUARANTEED OPERATING RANGES 

10 

X 
L 
H 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

11 12 13 14 15 

X X X X X 
X X X X X 
X X X X X 
L X X X X 
H X X X X 
X L X X X 
X H X X X 
X X L X X 
X X H X X 
X X X L X 
X X X H X 
X X X X L 
X X X X H 
X X X X X 
X X X X X 
X X X X X 
X X X X X 

5ymbol Parameter 

VCC 

TA 

IOH 

IOL 

Supply Voltage 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - Low 

FAST AND LS TTL DATA 
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16 17 Z Z 

X X (Z) (Z) 
X X H L 
X X L H 
X X H L 
X X L H 
X X H L 
X X L H 
X X H L 
X X L H 
X X H L 
X X L H 
X X H L 
X X L H 
L X H L 
H X L H 
X L H L 
X H L H 

Min Typ Max Unit 

4.75 5.0 5.25 V 

0 25 70 °C 

-2.6 mA 

24 mA 

II 
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SN54174LS251 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 
0.8 

V 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

VOH Output HIGH Voltage 2.4 3.1 V 

0.25 0.4 V 
VOL Output LOW Voltage 

0.35 0.5 V 

IOZH Output Off Current HIGH 20 !LA 
10ZL Output Off Current LOW -20 !LA 

20 !LA 
IIH Input HIGH Current 

0.1 rnA 

IlL Input LOW Current -0.4 rnA 

lOS Short Circuit Current (Note 1) -30 -130 rnA 

10 rnA 
ICC Power Supply Current 

12 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tpLH Propagati,qn Delay, 
tpHL Select to Z Output 

tpLH Propagation Delay, 
tpHL Select to Z Output 

tPLH Propag~pn Delay, 
tpHL Data to Z Output 

tPLH Propagation Delay, 
tpHL Data to Z Output 

tpZH OU'!put Enable Time 
tpZL toZOutput 

tpZH Output Enable Time 
tpZL to Z Output 

tpHZ Output Disable Time 
tpLZ to Z Output 

tpHZ Output Disable Time 
tPLZ toZOutput 

Limits 

Min Typ Max Unit 

20 33 
21 33 

29 45 
28 45 

10 15 
9.0 15 

17 28 
18 28 

17 27 
24 40 

30 45 
26 40 

37 55 
15 25 

30 45 
15 25 

FAST AND LS TTL DATA 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage tor 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC= MIN, liN =-18mA 

VCC = MIN, IOH = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24 rnA per Truth Table 

VCC=MAX, VOUT=2.7V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC=MAX, VIN=7.0V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC= MAX, VE = OV 

VCC = MAX, VE =.4.5 V 

Test Conditions 

Figure 1 

Figure 2 

Figure 1 
CL=15pF, 

.RL = 2.0 k.Q 
Figures 2 

Figures 4,5 

Figures 3, 5 

Figures 3, 5 
CL= 5.0 pF, 
RL = 667 k.Q 

Figures 4,5 



SN54n4LS251 

3-STATE AC WAVEFORMS 

~1.3V ~ 
-l~I'PHL 
V~1.3V ~V 

Figure 1 

VE~.3V :S.3V 
'pZL IpLZ 

VOllT 1. ~ 1.3 V 

.:=r VOL 
O.SV 

Figure 3 
o.SV 

AC LOAD CIRCUIT 

SWI 

TOOUTPlIT 
UNDER TEST ---+ ....... f-+-eot-l ...... M--. 

SkQ 

• Includes Jig and Probe Capacilance. 

FigureS 

FAST AND LS TIL DATA 
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Figure 2 

~.3V 
IpHZ ~VOH 

1.3 V = 1.3 V 
O.SV 

Figure 4 

SWITCH POSITIONS 

SYMBOL SWI SW2 

'PZH Open Closed 

'pZL Closed Open 

IPLZ Closed Closed 

tpHZ Closed Closed 



® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The LSTTLIMSISN54/74LS253 is a Dual4-lnput Multiplexer with 3-state 
outputs. It can select two bits of data from four sources using common select 
inputs. The outputs may be individually switched to a high impedance state 
with a HIGH on the respective Output Enable (EO) inputs, allowing the outputs 
to interface directly with bus oriented systems. It is fabricated with the 
Schottky barrier diode process for high speed and is completely compatible 
with all Motorola TTL families. 

• Schottky Process for High Speed 
• Multifunction Capability 
• Non-Inverting 3-State Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 
Vee EOb So 13b 12b lIb lOb Zb 

PIN NAMES 

SO,SI Common Select Inputs 
Multiplexer A 
EOa . Output Enable (Active LOW) Input 

IOa-13a Multiplexer Inputs 

Za Multiplexer Output (Note b) 
Multiplexer B 

EOb Output Enable (Active LOW) Input 

IOb-13b Multiplexer Inputs 

Zb Multiplexer Output (Note b) 

NOTES: 
a) 1 TTL Unit Load (U.L.) = 40 !IA HIGH/l.6 rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dualln-Une Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 

65 (25) U.L. 15 (7.5) U.L. 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 

65 (25) U.L. 15 (7.5) U.L. 

b) The Output LOW drive factor is 7.5 U.L. for Military (54) and 15 U.L. for Commercial (74) 
Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military (54) and 65 U.L. for 
Commercial (74) Temperature Ranges. 

FAST AND LS TIL DATA 
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14 

2 

SN54/74LS253 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

... 
JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

t 6 5 4 3 10 11 12 13 15 

7 9 

Vee = PIN 16 
GND= PIN8 



SN54J74LS253 

LOGIC DIAGRAM 

Eob 13b 

® ® 

Vcc = PIN 16 
GND= PINS 

13a 12a 

® <9 

0= PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

The L5253 contains two identical 4-lnput Multiplexers with 
3-state outputs. They select two bits from four sources 
selected by common select inputs (50, 51). The 4-input 
multiplexers have individual Output Enable (EOa, EOb) inputs 
which when HIGH, forces the outputs to a high impedance 
(high Z) state. 

The L5253 is the logic implementation of a 2-pole, 
4-position switch, where the position of the switch is deter
mined by the logic levels supplied to the two select inputs. The 
logic equations for the outputs are shown below: 

Za=EOa' (lOa ,S1· S0+ 11a· S1· 50· 12a ·51' 80+ 13a' 51 
. So) 
Zb=EOb·(IOb,S1·S0+11b,S1·50·12b·51·S0+13b·51 
·50) 

If the outputs of 3-state devices are tied together, all but one 
device must be in the high impedance state to avoid high 
currents that would exceed the maximum ratings. Designers 
should ensure that Output Enable signals to 3-state devices 
whose outputs are tied together are designed so that there is 
no overlap. 

TRUTH TABLE 

SELECT 
INPUTS 

So S1 

X X 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

H = HIGH Level 
L=LOWLevel 
X = Irrelevant 

10 

X 
L 
H 
X 
X 
X 
X 
X 
X 

(Z) = High Impedance (off) 

DATA INPUTS 
OUTPUT 
ENABLE 

11 12 13 EO 

X X X H 
X X X L 
X X X L 
L X X L 
H X X L 
X L X L 
X H X L 
X X L L 
X X H L 

Address inputs 50 and 5t are common to both sections. 

FAST AND LS TTL DATA 
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OUTPUT 

Z 

(Z) 
L 
H 
L 
H 
L 
H 
L 
H 



SN54174LS253 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54 -1.0 mA 
74 -2.6 

10L Output Current - Low 54 12 mA 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.4 3.4 V 
VOH Output HIGH Voltage 

74 2.4 3.1 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 jtA 

10ZL Output Off Current LOW -20 jiA 

20 jiA 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -30 -130 mA 

12 mA 
ICC Power Supply Current 

14 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) See SN54LS251 for Waveforms 

Symbol Parameter 

tpLH Propagation Delay, 

tpHL Data to Output 

tpLH Propagation Delay, 

tpHL Select to Output 

tpZH Output Enable Time 
tpZL 

tpHZ 
Output Disable Time 

tpLZ 

Limits 

Min Typ Max Unit 

17 25 
13 20 

30 45 
21 32 

15 28 
15 23 

27 41 
18 27 

FAST AND LS TTL DATA 
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ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Vottage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24 mA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC = MAX, VE= OV 

VCC = MAX, VE = 4.5 V 

Test Conditions 

Figure 1 

Figure 1 
CL=45 pF, 
RL=66Hl 

Figures 4, 5 

Figures 3,5 
CL=5.0pF, 
RL=667n 



® MOTOROLA 

DUAL 4-BIT 
ADDRESSABLE LATCH 

The SN54174lS256 is a Dual4-Bit Addressable Latch with common control 
inputs; these include two Address inputs (Ao. A1). an active lOW Enable input 
(E) and an active lOW Clear input (Cl). Each latch has a Data input (D) and 
four outputs (00-03). 

When the Enable (E) is HIGH and the Clear input (Cl) is lOW. all outputs 
(00-03) are lOW. Dual4-channel demultiplexing occurs when the (Cl) and 
E are both lOW. When Cl is HIGH and E is lOW. the selected output 
(00-03). determined by the Address inputs. follows D. When the E goes 
HIGH. the contents of the latch are stored. When operating in the addressable 
latch mode (E = lOW. Cl= HIGH). changing more than one bit of the Address 
(AO. A1) could impose a transient wro~ address. Therefore. this should be 
done only while in the memory mode (E=Cl=HIGH). 

• Serial-ta-Parallel Capability 
• Output From Each Storage Bit Available 
• Random (Addressable) Data Entry 
• Easily Expandable 
• Active low Common Clear 
• Input Clamp Diodes Umit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

CI E 

PIN NAMES 

00a-0 3a. 

Address Inputs 
Data Inputs 

Qaa GND 

Enable Input (Active LOW) 
Clear Input (Active LOW) 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dualln-Une Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
1.0 U.L. 
0.5 U.L. 

0.25 U.L. 
0.25 U.L. 
0.5 U.L. 

0.25 U.L. 

00b-03b Parallel Latch Outputs (Note b) 10 U.L. 5 (2.5) U.L. 
NOTES: 
a) t TIL Unit Load (U.L.) = 40 itA HIGH/I.S mA LOW. 
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial 

(74) Temperature Ranges. 

FAST AND LS TTL DATA 
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SN54/74LS256 

DUAL4-BIT 
ADDRESSABLE LATCH 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMAnON 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
PlastiC 
SOIC 

LOGIC SYMBOL 

i A 

2 115 14 
Ii J 

1 A 
Da E Ao Ao E Db 

Al Al 
CL CL 

Qua Qla Q2a Oaa QOb Ql b Q2b Oab 

! i ! ! 1 Il Jl }2 
VCC=PINI6 
GND= PINS 

II 



LOGIC DIAGRAM 

Vcc = PIN 16 
GND= PINS 
0= PIN NUMBERS 

CL -E 

L H 

L L 
L L 
L L 
L L 
L L 
L L 
L L 
L L 

H H 

H L 
H L 
H L 
H L 
H L 
H L 
H L 
H L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

D 

X 

L 
H 
L 
H 
L 
H 
L 
H 

X 

L 
H 
L 
H 
L 
H 
L 
H 

E 

L 
H 
L 
H 

SN54174LS256 

TRUTH TABLE 

Ao A1 QO Q1 Q2 

X X L L L 

L L L L L 
L L H L L 
H L L L L 
H L L H L 
L H L L L 
L H L L H 
H H L L L 
H H L L L 

X X QN-l QN-l QN-l 

L L L QN-1 QN-1 
L L H QN-l QN-l 
H L QN-l L QN-l 
H L QN-l H QN-l 
L H QN-l QN-l L 
L H QN-1 QN-1 H 
H H QN-l QN-l QN-l 
H H QN-l QN-l QN-l 

MODE SELECTION 

CL MODE 

H Addressable Latch 
H Memory 
L Dual4-Channel Demultiplexer 
L Clear 

FAST AND LS TTL DATA 

5-262 

Q3 MODE 

L Clear 

L Demultiplex 
L 
L 
L 
L 
L 
L 
H 

QN-l Memory 

QN-l Addressable 
QN-l Latch 
QN-l 
QN-l 
QN-l 
QN-1 

L 
H 



SN54174LS256 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54, 74 -0.4 mA 

10L Output Current - Low 54 4.0 mA 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

VOH Output HIGH Voltage 54,74 2.4 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Input HIGH Current 
Others 20 I'A 

IIH Elnput 40 

Others 0.1 
rnA Elnput 0.2 

Input LOW Current 
IlL Others - -0.4 rnA 

Elnput -0.8 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 30 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Turn-Off Delay, Enable to Output 
tpHL Turn-On Delay, Enable to Output 

tpLH Turn-Off Delay, Data to Output 
tPHL Turn-On Delay, Data to Output 

tpLH Turn-Off Delay, Address to Output 
tpHL Turn-On Delay, Address to Output 

tpHL Turn-On Delay, Clear to Output 

Limits 

Min Typ Max Unit 

20 27 
16 24 

20 30 
13 20 

20 30 
14 24 

12 23 

FAST AND LS TTL DATA 
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ns 
ns 

ns 
ns 

ns 
ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

Figure 1 

Figure 2 VCC=5.0V, 
CL=15pF 

Figure 3 

Figure 5 



SN54/74LS256 

AC SET·UP REQUIREMENTS (T A = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

Is Data Setup Time 20 ns 

Address Setup Time 0 
Figures 4 & 6 

Is ns 

Itt Data Hold Time 0 ns Figure 4 VCC=5.0V 

Itt Address Hold Time 15 ns Figure 6 

tw Enable Pulse Width 15 ns Figure 1 

AI 

AI 

Ql 

AC WAVEFORMS 

D / 
E 1.3V 

Q 

OTHER CONDmONS: C[ = H, A = STABLE 

Figure 1. TUrn-on and TUrn-off OBlays, Enable To 
Output and Enable Pulse Width 

\.1.3 V 

I 
i1.3V 

I 
11.3V \,1.3 V 

I· t:: tpHL 17v 1.3 V 1.3V 

OTHER CONDITIONS: E = l, C[ = l, D = H 

Figure 3. TUm-on and TUrn-off OBlays, 
Address to Output 

C \'1.3 V 

_______ -'~ tpHL 

Q \ .... I._3_V ____ _ 

OTHER CONDmONS: E = H 

Figure 5. TUrn-on OBlay, Clear to Output 

D 

Q 

0 

\.1.3 V f,1.3V 

~tpHL ~ '\1.3 V 

OTHER CONDmONS: E = l, C[ = H, A = STABLE 

Figure 2. TUrn-on and TUrn·off OBlays, 
Data to Output 

;i~~f1 ~;~ 
OTHER CONDITIONS: C = H, A = STABLE 

Figure 4. SetUp and Hold nme, Data to Enable 

A ~1.3V STABLEAD_DR_E_SS_r~ 
___ ~Is f:::fi:= It! ~ '-

E "~1.3_V _____ _ 

OTHER CONDmONS: C[ = H 

Figure 6. Setup nme, Address to Enable 
(See Notes 1 and 2) 

NOTES: 
1. The Address to Enable Setup lime is the time before the HIGH-to-LOW Enable transHion that the Address must be stable so that the correct latch Is 

addressed and the other latches are not allected. 
2. The shaded areas Indicate when the inputs are permitted to change for predictebte output performance. 
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® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The LSTTLIMSI SN54/74LS257B and the SN54/74LS258B are Quad 
2-lnput Multiplexers with 3-state outputs. Four bits of data from two sources 
can be selected using a Common Data Select input. The four outputs present 
the selected data in true (non-inverted) form. The outputs may be switched to 
a high impedance state with a HIGH on the common Output Enable (Eol In
put, allowing the outputs to interface directly with bus oriented systems. It is 
fabricated with the Schottky barrier diode process for high speed and is com
pletely compatible with all Motorola TTL families. 

• Schottky Process For High Speed 
• Multiplexer Expansion By Tying Outputs Together 
• Non-Inverting 3-State Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 
• Special Circuitry Ensures Glitch Free Multiplexing 
• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee Eo lac Zc 10d lid ZcJ 

lOa Iia Za lOb lib 

Vee Eo 10c 

loa Iia lOb lib GND 

Vee = PIN 16 
GND= PINS 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

FAST AND LS TTL DATA 

5-265 

SN54/74LS257B 
SN54/74LS258B 

QUAD 2-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 



SN54174LS257B. SN54174LS258B 

LOGIC DIAGRAMS 

SN54174LS257B 

Eo loa 11& lOb lIb 10e lIe IOd lId 

® ® ® ® ® ® ® ® ® 

Vee = PIN 16 
GND = PIN 8 

Eo 

0= PIN NUMBERS 

loa 

® ® 

0 
Za 

11& 

® 

0 ® 
ZIJ Zc 

SN54/74LS258B 

lob lIb Ioc lIe 

® ® ® 

® 
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SN54174LS257B. SN54174LS258B 

FUNCTIONAL DESCRIPTION 

The LS257B and LS258B are Quad 2-lnput Multiplexers 
with 3-state outputs. They select four bits of data from two 
sources each under control of a Common Data Select Input. 
When the Select Input is LOW, the 10 inputs are selected and 
when Select is HIGH, the 11 inputs are selected. The data on 
the selected inputs appears at the outputs in true (non
inverted) form for the LS257B and in the inverted form for the 
LS258B. 

The LS257B and LS258B are the logic implementation of a 
4-pole, 2-position switch where the position of the switch Is 
determined by the logic levels supplied to the Select Input. The 
logic equations for the outputs are shown below: 

LS257B 
Za = EO' (11a • S + lOa • 5) Zb = EO' (11b • S + lOb' 5) 
Zc = Eo' (l1c • S + lac • 5) Zd = Eo • (11d • S + 10d • 5) 

When the Output Enable Input (EO) is HIGH, the outputs are 
forced to a high impedance "off' state. If the outputs are tied 
together, all but one device must be in the high impedance 
state to avoid high currents that would exceed the maximum 
ratings. Designers should ensure that Output Enable signals 
to 3-state devices whose outputs are tied together are 
designed so there is no overlap. 

LS258B 
Za = EO • (11a • S + lOa • 5) Zb = EO • (11b • S + lOb' 5) 
Zc = EO • (11c • S + lac' 5) Zd = EO • (l1d • S + IOd • 5) 

TRUTH TABLE 

OUTPUT SELECT 
ENABLE INPUT 

EO S 

H X 
L H 
L H 
L L 
L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Don't Care 
(Z) = High Impedance (off) 

DATA OUTPUTS 
INPUTS LS257B 

10 11 Z 

X X (Z) 
X L L 
X H H 
L X L 
H X H 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

Parameter 

Supply Voltage 

Operating Ambienl Temperature Range 

Output Current - High 

Output Current - Low 

54 
74 

54 
74 

54 
74 

54 
74 

FAST AND LS TTL DATA 
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OUTPUTS 
LS258B 

Z 

(Z) 
H 
L 
H 
L 

Min TYP Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 ·C 
0 25 70 

-1.0 mA 
-2.6 

12 mA 
24 



SN54/74LS2578. SN54J74LS258B 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.4 3.4 V 
VOH Output HIGH Voltage 

74 2.4 3.1 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current - HIGH 20 IlA 
10ZL Output Off Current - LOW -20 j!A 

Input HIGH Current 
Other Inputs 20 IlA 

IIH 
S Inputs 40 

Other Inputs 0.1 
mA 

S Inputs 0.2 

IlL 
Input LOW Current 

-0.4 mA 
All Inputs 

lOS Short Circuit Current (Note 1) -30 -130 mA 

Power Supply Current 

Total, Output HIGH 
LS257B 10 mA 
LS258B 9.0 

ICC Total, Output LOW 
LS257B 16 

mA 
LS258B 14 

Total, Output 3-State 
LS257B 19 

mA 
LS258B 16 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) See SN54LS251 for Waveforms 

Symbol Parameter 

tPLH Propagation Delay, Data to Output 
tPHL 

tpLH 
Propagation Delay, Select to Output 

tpHL 

tpZH Output Enable Time to HIGH Level 

tpZL Output Enable Time to LOW Level 

tPLZ Output Disable Time to LOW Level 

tPHZ Output Disable Time from HIGH Level 

limits 

Min Typ Max Unit 

10 13 
12 15 

14 21 
14 21 

20 25 

20 25 

16 25 

18 25 
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ns 

ns 

ns 

ns 

ns 

ns 

Test ConditiClns 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H= MAX, VIN = VIH 
or VIL per Truth Table 

IOL=12 mA VCC =VCC MIN, 
VIN = VIL or VIH 

IOL=24mA per Truth Taple 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

Figures 1 & 2 

CL= 45 pF 

Figures 1 & 2 

Figures4&5 CL=45pF 

Figures 3 & 5 RL=6670 

Figures 3 & 5 CL=5.0 pF 

Figures4&5 RL=6670 



® MOTOROLA 

8-BIT ADDRESSABLE LATCH 
The SN5417 4LS259 is a high-speed 8-Bit Addressable Latch designed for 

general purpose storage applications in digital systems. It is a multifunctional 
device capable of storing single line data in eight addressable latches. and 
also a 1-of-8 decoder and demultiplexer with active HIGH outputs. The device 
also incorporates an active LOW common Clear for resetting all latches. as 
well as. an active LOW Enable. 

• Serial-to-Parallel Conversion 
• Eight Bits of Storage With Output of Each Bit Available 
• Random (Addressable) Data Entry 
• Active High Demultiplexing or Decoding Capability 
• Easily Expandable 
• Common Clear 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

AO. Al. A2 
o 
E 
C 
QOtoQ7 

NOTES: 

CEO Q7 

Address Inputs 
Data Input 
Enable (Active LOW) Input 
Clear (Active LOW) input 
Parallel Latch Outputs (Note b) 

a) 1 TIL UnH Load (U.L.) = 40 IIA HIGH/l.6 mA LOW. 

LOADING (Note a) 

HIGH LOW 

0.5 U.l. 
0.5 U.L. 
1.0 U.l. 
0.5 U.L. 
10 U.L. 

0.25 U.l. 
0.25 U.l. 

0.5 U.l. 
0.25 U.L. 

5 (2.5) U.l. 

b) The Output LOW drive faClor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial 
(74) Temperature Ranges. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54.74 

54 
74 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS259 

8-BIT ADDRESSABLE LATCH 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

.SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXO 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

Unit 

V 

°C 

mA 

mA 



II 

SN5417 4LS259 

LOGIC DIAGRAM 

FUNCTIONAL DESCRIPTION 

The SN54/74LS259 has four modes of operation as shown 
in the mode selection table. In the addressable latch mode, 
data on the Data line (D) is written into the addressed 
latch.The addressed latch will follow the data input with all 
non-addressed latches remaining in their previous states. In 
the memory mode, all latches remain in their previous state 
and are unaffected by the Data or Address inputs. 

In the one-of-eight decoding or demultiplexing mode, the 

MODE SELECTION 

E C MODE 

L H Addressable Latch 
H H Memory 
L L Active HIGH Eight-Channel 

Demultiplexer 
H L Clear 

x = Don't Care Condition 
L = LOW Voltage Level 
H = HIGH Voltage Level 
QN-1 = Previous Output State 

C E D 

L H X 
L L L 
L L H 
L L L 
L L H 

· · · · · · · · · · · · · · · L L H 

H H X 

H I I 
H L H 
H L L 
H L H 

· · · · · · · · · · · · · · · H L L 
H L H 

Ao AI A2 

X X X 
L L L 
L L L 
H L L 
H L L 

· · · · · H H H 

X X X 

L L L 
L L L 
H L L 
H L L 

· · · · · H H H 
H H H 

Qo 

L 
L 
H 
L 
L 

L 

c 
@) 

Vee = PiN16 
GND= PIN 8 
0= PIN NUMBERS 

addressed output will follow the state of the 0 input with all 
other inputs in the LOW state. In the clear mode all outputs are 
LOW and unaffected by the address and data inputs. 

When operating the SN54/74LS259 as an addressable 
latch, changing more then one bit of the address could impose 
a transient wrong address. Therefore, this should only be 
done while in the memory mode. 

The truth table below summarizes the operations. 

TRUTH TABLE 

PRESENT OUTPUT STATES 

Ql Q2 Q3 Q4 

L L L L 
L L L L 
L L L L 
L L L L 
H L L L 

· · · · · L L L ,L 

Qs Q6 Cl7 
L L L 
L L L 
L L L 
L L L 
L L L 

L L H 

MODE 

Clear 
Demultiplex 

ON 1 .. Memory 

L ON-1 ON-1 ON-1 Addressable 
H °N-l ON-l Latch 

ON-1 L ON-1 
ON-1 H ON-1 ... · · · · · ON-1 .. QN-1 L 

ON 1 .. ON 1 H 
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SN54174LS259 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH 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 V All Inputs 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC = MIN, liN = -18 mA 

54 2.5 3.5 V VCC = MIN, 10H = MAX, VIN = VIH 
VOH Output HIGH Voltage 

74 2.7 3.5 V or VIL per Truth Table 

54, 74 0.25 0.4 V IOL=4.0mA VCC = VCC MIN, 
VOL Output LOW Voltage VIN = VIL or VIH 

74 0.35 0.5 V IOL=8.0mA per Truth Table 

20 I1A VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

VCC = MAX, VIN = 7.0 V 0.1 mA 

IlL Input LOW Current -0.4 mA VCC = MAX, VIN = 0.4 V 

lOS Short Circuit Current (Note 1) -20 -100 mA VCC = MAX 

ICC Power Supply Current 36 mA VCC=MAX 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tpLH Turn·Off Delay, Enable to Output 22 35 
tPHL Turn·On Delay, Enable to Output 15 24 

tpLH Turn·Off Delay, Data to Output 20 32 
tpHL Turn·On Delay, Data to Output 13 21 

tpLH Turn·Off Delay, Address to Output 24 38 
tpHL Turn·On Delay, Address to Output 18 29 

tpHL Turn·On Delay, Clear to Output 17 27 

AC SET-UP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol 

ts 

tw 

th 

th 

Parameter 

Input Setup Time 

Pulse Width, Clear or Enable 

Hold Time, Data 

Hold Time, Address 
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ns 
ns 

ns 
ns CL=15pF 

ns 
ns 

ns 

Limits 

Min Typ Max 

20 

15 

5.0 

20 

Unit 

ns 

ns 

ns 

ns 



A1 

A1 

Q1 

SN54174LS259 

AC WAVEFORMS 

D_...,......,..--,-_-JI 

Q 

OTHER CONDITIONS: C = H, A = STABLE 

Figure 1. Turn-on and Turn-off Delays, Enable To 
Output and Enable Pulse Width 

\1.3 V f,1.3V 

I I t1.3V \1.3 V 

I~ \IPHL ~ 1.3 V 

OTHER CONDITIONS: E = L, C = L, D = H 

Figure 3. Turn-on and Turn-off Delays, 
Address to Output 

C \'1.3 V 
______________ ~~I~L 

\,1.3 V Q 

OTHER CONDITIONS: E = H 

Figure 5. Turn-on Delay, Clear to Output 

Q 

D \1.3 V f, 1.3V 

______ ~~~~-H-L----~~IP~ 

Q \1.3 V F 
OTHER CONDITIONS: E = L, C = H, A = STABLE 

Figure 2. Tum-on and Tum-off Delays, 
Data to Output 

Jvi1£f ~ 
OTHER CONDITIONS: C = H, A = STABLE 

Figure 4. Setup and Hold Time, Data to Enable 

A ~ STABLE ADDRESS 

___ ---"'Is ±=j 
E \~ _________ ___ 

OTHER CONDITIONS: C = H 

Figure 6. Setup Time, Address to Enable 
(See Notes 1 and 2) 

NOTES: 
1. The Address to Enable Setup lime is the time before the HIGH-to-LOW Enable lransition lhal the Address musl be stable so thallhe correct latch is 

addressed and the other latches are not aflecled. 
2. The shaded areas indicate when lha inputs are permitted 10 change for predictable outpul performance. 

FAST AND LS TIL DATA 

5-272 



® MOTOROLA 

DUAL 5-INPUT NOR GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 54 
74 

TA Operating Ambient Temperature Range 54 

IOH Output Current - High 

IOL Output Current - Low 

74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS260 

DUAL 5-INPUT NOR GATE 

LOW POWER SCHOTTKY 

'. 
JSUFFIX 
CERAMIC 

CASE 632-0B 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

Unit 

V 

°c 

rnA 

rnA 



II 

SN54J74LS260 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 j1A 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

Power Supply Current 
4.0 ICC Total, Output HIGH mA 

Total, Output LOW 5.5 

Note 1: Not more than one output should be shorted at a Ume, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tPLH Tum-Off Delay, Input to Output 

tpHL Tum-On Delay, Input to Output 

Limits 

Min Typ Max Unit 

5.0 15 

6.0 15 

FAST AND LS TTL DATA 
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ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC=MIN,IIN=-18mA 

VCC = MIN, 10H = MAX, \lIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 



® MOTOROI.A 

QUAD 2-INPUT 
EXCLUSIVE NOR GATE 

• OPEN COllECTOR OUTPUTS 

TRUTH TABLE 

IN OUT 

A B Z 
L L H 
L H L 

H L L 
H H H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

VOH Output Voltage - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS266 

QUAD 2-INPUT 
EXCLUSIVE NOR GATE 

LOW POWER SCHOTTKY 

1 

14~ 

JSUFFIX 
CERAMIC 

CASE 632-0S 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

5.5 

4.0 
S.O 

Unit 

V 

°C 

V 

rnA 

II 



II 

SN54174LS266 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 

VIH Input HIGH Voltage 

54 
VIL Input LOW Voltage 

74 

VIK Input Clamp Diode Voltage 

VOH Output HIGH Voltage 54,74 

54,74 
VOL Output LOW Voltage 

74 

IIH Input HIGH Current 

IlL Input LOW Current 

ICC Power Supply Current 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Paramster 

tpLH Propagation Delay, Other Input LOW 
tPHL 

tpLH 
tPHL 

Propagation Delay, Other Input HIGH 

Limits 

Min Typ Max Unit 

2.0 V 

0.7 
V 

0.8 

-0.65 -1.5 V 

100 I1A 
0.25 0.4 V 

0.35 0.5 V 

40 I1A 
0.2 mA 

-0.8 mA 

13 mA 

Limits 

Min Typ Max Unit 

18 30 
18 30 

ns 

18 30 
18 30 

ns 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 mA 

VCC = MIN, VOH = MAX 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

Vee = MAX, VIN = 7.0 V 

Vcc = MAX, VIN = 0.4 V 

Vce=MAX 

Test Conditions 

Vec=5.0V 
CL = 15 pF, RL = 2.0 k.Q 



® MOTOROLA 

OCTAL D FLIP-FLOP WITH CLEAR 
The SN54/74LS273 is a high-speed 8-Bit Register. The register consists of 

eight D-Type Flip-Flops with a Common Clock and an asynchronous active 
LOW Master Reset. This device is supplied in a 20-pin package featuring 0.3 
inch lead spacing. 

• 8-Bit High Speed Register 
• Parallel Register 
• Common Clock and Master Reset 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee Q7 Dr Os Q6 Q5 05 04 Q4 ep 

PIN NAMES LOADING (Note a) 

CP 

00-07 
MR 

Oo-Or 
NOTES: 

Clock (Active HIGH Going Edge) Input 
Data Inputs 
Master Reset (Active LOW) Input 
Register Outputs (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 IIA HIGH/l.S rnA LOW. 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial 
(74) Temperature Ranges. 

TRUTH TABLE 

MR CP Ox Qx 

L X X L 
H -r H H 
H f L L 

H = HIGH LogiC Level 
L = LOW Logic Level 
X = Immaterial 

LOGIC DIAGRAM ® 0 0 0 ® 

Vee = PIN 20 
GNO = PIN 10 

0= PIN NUMBERS 

Do 01 Il2 Da 

FAST AND LS TTL DATA 
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04 

SN54/74LS273 

OCTAL D FLIP-FLOP 
WITH CLEAR 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 73B-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

® ® ® 
05 06 Dr 

Q5 

@ 



II 

SN54/74LS273 

FUNCTIONAL DESCRIPTION 

The SN54174LS273 is an a-Bit Parallel Register with a 
common Clock and common Master Reset. 

When the MR input is LOW, the Q outputs are LOW, 

independent olthe other inputs. Information meeting the setup 
and hold time requirements of the 0 inputs is transferred to the 
Q outputs on the LOW-to-HIGH transition of the clock input. 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -0.4 

10L Output Current-.Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 ItA 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Cu'rrent -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 27 mA 

Note 1: Not more than one output should be shorted at a time. nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

fMAX Maximum Input Clock Frequency 

tpHL Propagation Delay, MR to Q Output 

tpLH Propagation Delay, Clock to Output 
tpHL 

Limits 

Min Typ Max Unit 

30 40 MHz 

18 27 ns 

17 27 
18 27 

ns 

FAST AND LS TIL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-'18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

Figure 1 

Figure 2 

Figure 1 

Unit 

V 

°c 

mA 

mA 



SN54174LS273 

AC SETUP REQUIREMENTS (TA = 25"C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tw Pulse Width, Clock or Clear 20 ns Figure 1 

ts Data Setup Time 20 ns Figure 1 

th Hold Time 5.0 ns Figure 1 

tree Recovery Time 25 ns Figure 2 

AC WAVEFORMS 

"The shaded areas indicate when the input is pennilled to 
change for predictable output perfonnance. 

Figure 1. Clock to Output Delays, Clock Pulse Width, 
Frequency, Setup and Hold Times Data to Clock 

DEFINITION OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued 

:-ftw5 MR 1.3V 

~~ ....:~.=~:....V----
___ ...,-_" -lpHL 
Qn 

IpLH 
1.3V '--__ --/1 

1.3 V 

Figure 2. Master Reset to Output Delay, Master Reset 
Pulse Width, and Master Reset Recovery Time 

recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from 
LOW-to-HIGH and still be recognized. 

RECOVERY TIME (treel - is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and 
transfer HIGH data to the Q outputs. 

FAST AND LS TTL DATA 
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® MOTOROLA 

QUAD SET-RESET LATCH 

TRUTH TABLE 

INPUT OUTPUT 

S1 S2 R (Q) 

L L L h 
L X H H 
X L H H 
H H L L 
H H H No Change 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 
h = The output is HIGH as long as 

S1 or ~ is LOW. If all inputs go 
HIGH simultaneously, the output 
state Is indeterminate; otherwise, 
it follows the Truth Table 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54, 74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS279 

QUAD SET-RESET LATCH 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE648-OS 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °C 
25 70 

-0.4 mA 

4.0 mA 
8.0 



SN54174LS279 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 IlA 
IIH Input HIGH Current 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 7.0 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit 

tpLH Propagation Delay, S to Output 
22 

tpHL 21' ns 

tpHL Propagation Delay, R to Output 27 ns 

• Add 0.6 ns to spec limit for each 1.0 ns Input rise time less than 15 ns. 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 

• 



II 

® MOTOROLA 

9-BIT ODD/EVEN PARITY 
GENERATORS/CHECKERS 

The SN54174LS280 is a UniversalS-Bit Parity Generator/Checker. It fea
tures odd/even outputs to facilitate either odd or even parity. By cascading, 
the word length is easily expanded. 

The LS280 is designed without the expander input implementation, but the 
corresponding function is provided by an inputat Pin 4 and the absence of any 
connection at Pin 3. This design permits the LS280 to be substituted for the 
LS180 which results in improved performance. The LS280 has buffered 
inputs to lower the drive requirements to one LS unit load. 

• Generates Either Odd or Even Parity for Nine Data Lines 
• Typical Data-to-Output Delay of only 33 ns 
• Cascadable for n-Bits 
• Can Be Used To Upgrade Systems Using MSI Parity Circuits . 
• Typical Power Dissipation = 80 mW 

INPUTS .. ..... 
Vee F E 0 e B 

H Ne ---INPUTS ... .. 
OUTPUTS 

FUNCTION TABLE 

NUMBER OF INPUTS A 

A 

OUTPUTS 

THRU 1 THAT ARE HIGH 1;EVEN 1;000 

0,2,4,6,8 H L 
1,3.5,7.9 L H 

H = HIGH Level. L = LOW Level 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST ANDLS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS280 

9-BIT ODD/EVEN PARITY 
GENERATORS/CHECKERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMAnON 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

lYP Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 ·C 
25 70 

-0.4 mA 

4.0 mA 
8.0 



SN54174LS280 

FUNCTIONAL BLOCK DIAGRAM 

r 
EVEN 

r 
ODD 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp 'oiode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 ItA 
IIH Input HIGH Curnsnt 

0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 27 mA 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5 0 V) 

Symbol Parameter 

IpLH Propagation Delay, Dala 10 Output 
tpHL EEVEN 

tpLH Propagation Delay, Data to Output 
tPHL roOD 

Limits 

Min Typ Max Unit 

33 50 
29 45 

23 35 
31 50 

FAST AND LS TIL DATA 
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ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Tesl Conditions 

CL=15pF 

• I 
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® MOTOROLA 

4-BIT BINARY FULL ADDER 
WITH FAST CARRY 

The SN54/74LS283 is a high-speed 4-Bit Binary Full Adder with internal 
carry lookahead. It accepts two 4-bit binary words (A1-A4, 81-B4) and a 
Carry Input (CO). It generates the binary Sum outputs (~1-~) and the Carry 
Output (C4) from the most significant bit. The LS283 operates with either ac
tive HIGH or active LOW operands (positive or negative logic). 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vcc A3 l:a A4 I:.! 

PIN NAMES 

A1-A.t 
61-84 
Co 
:E1-Li 
C4 

NOTES: 

Operand A Inputs 
Operand 6 Inputs 
Carry Input 
Sum Outputs (Note b) 
Carry Output (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 IlA HIGH/l.e mA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

1.0 U.L. 
1.0 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 

0.5 U.L. 
0.5 U.L. 

0.25 U.L. 
5 (2.5) U.L. 
5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial 
(74) Temperature Ranges. 

FAST AND LS TIL DATA 
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SN54/74LS283 

4-BIT BINARY FULL ADDER 
WITH FAST CARRY 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

5 3 14 12 6 2. 15 11 

4 1 13 10 

Vcc = PIN 16 
GND=PIN8 

9 



SN54/74LS283 

LOGIC DIAGRAM 

Aa B3 

® @) 

Vee = PIN 16 ~1 ~2 
GND= PIN 8 
0= PIN NUMBERS 

FUNCTIONAL DESCRIPTION 
The LS283 adds two 4-bit binary words (A plus B) plus the 

incoming carry. The binary sum appears on the sum outputs 
Cr.1-~) and outgoing carry (C4) outputs. 

CO+(A1 +B1)+2(A2+B2)+4(Aa+B3)+8(A4+B4)=L1 +2L2 
+4L3+8~+16C4 

Where: (+) = plus 

Example: 

Co AI A2 Aa A4 81 

logic levels L L H L H H 

Active HIGH 0 0 1 0 1 1 

Active LOW 1 1 0 1 0 0 

82 

L 

0 

1 

Due to the symmetry of the binary add function the LS283 
can be used with either all inputs and outputs active HIGH 
(positive logic) or with all inputs and outputs active LOW 
(negative logic). Note that with active HIGH inputs, Carry Input 
can not be left open, but must be held LOW when no carry in is 
intended. 

83 84 l:1 l:2 

L H H H 

0 1 1 1 

1 0 0 0 

l:3 Lt 
L L 

0 0 

1 1 

C4 

H 

1 

0 

(10+9=19) 

(carry+5+6=12) 

Interchanging inputs of equal weight does not affect the operation. thus CO. At. S,. can be arbitrarily assigned to pins 7. 5 or 3. 

FAST AND LS TTL DATA 
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SN5417 4LS283 

FUNCTIONAL TRUTH TABLE 

C(n-l) An 

L L 
L L 
L H 
L H 
H L 
H L 
H H 
H H 

Cl-C3 are generated Internally 
Co is an external input 
C4 is an output generated internally 

Bn :En 

L L 
H H 
L H 
H L 
L H 
H L 
L L 
H H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 54 
74 

TA Operating Ambient Temperature Range 54 
74 

10H Output Current - High 54, 74 

10L Output Current - Low 54 
74 

Cn 

L 
L 
L 
H 
L 
H 
H 
H 

Min Typ Max 

4.5 5.0 5.5 
4.75 5.0 5.25 

-55 25 125 
0 25 70 

-0.4 

4.0 
8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage 

74 
V 

0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Co 20 ~ 

AnyAorB 40 ~ 
IIH Input HIGH Current 

Co 0.1 mA 

AnyAorB 0.2 mA 

Co -0.4 mA 
IlL Input LOW Current 

AnyAorB -0.8 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

Power Supply Current 

ICC Total, Output HIGH 34 mA 

Total, Output LOW 39 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TIL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

Vec = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

Vce = MAX, VIN = 0.4 V 

Vce = MAX 

VCC = MAX 

Unit 

V 

°C 

mA 

mA 



AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tpLH Propagation Delay, Co Input 
tpHL to Any L Output 

tpLH Propagation Delay, Any A or B Input 
tpHL to:!: Outputs 

tpLH Propagation Delay, Co Input 

tPHL to C4 Output 

tpLH Propagation Delay, Any A or B Input 
tpHL to C40utput 

VOUT 

Figure 1 

SN54174LS283 

Limits 

Min Typ Max Unit 

16 24 
15 24 

15 24 
15 24 

11 17 
11 22 

11 17 
12 17 

AC WAVEFORMS 

VOUT 

FAST AND LS TTL DATA 
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ns 

ns 

ns 

ns 

Test Conditions 

CL = 15 pF 
Figures 1 & 2 

Figure 2 

II 
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® MOTOROLA 

DECADE COUNTER; 
4-BIT BINARY COUNTER 

The SN54/74LS290 and SN54174LS293 are high-speed 4-bit ripple type 
counters partitioned into two sections. Each counter has a divide-bY-two sec
tion and either a divide-by-five (LS290) or divide-by-eight (LS293) section. 
which are triggered by a HIGH-te-LOW transition on the clock inputs. Each 
section can be used separately or tied together (0 to CP)to form BCD, 
Bi-quinary, or Module-16 counters. Both of the counters have a 2-input gated 
Master Reset (Clear), and the LS290 also has a 2-input gated Master Set 
(Preset 9). 

• Corner Power Pin Versions of the LS90 and LS93 
• Low Power Consumption ... Typically 45 mW 
• High Count Rates ... Typically 42 MHz 
• Choice of Counting Modes ... BCD, Bi-Ouinary, Binary 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 
Vee MR MR CPl Qo aa 

NOTE: 
The Aatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Packege. 

Vee MR MR CPl CPo Co aa 

PIN NAMES 

CPo 
CPl 
CPl 
MR1, MR2 
MS1, MS2 
co 
01,02,03 

NOTES: 

Clock (Active LOW going edge) Input to +2 Section. 
Clock (Active LOW going edge) Input to +5 Section (LS290). 
Clock (Active LOW going edge) Input to +8 Section (LS293). 
Master Reset (Clear) Inputs 
Master Set (Preset-9, LS290) Inputs 
Output from +2 Section (Notes b & c) 
Outputs from +5 & ... 8 Sections (Note b) 

a) I TTL Unil Load (U.L.) = 40 IIA HIGH/I.6 rnA LOW. 

SN54/74LS290 
SN54/74LS293 

DECADE COUNTER; 
4-BIT BINARY COUNTER 

LOW POWER SCHOTTKY 

'. 
JSUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 648-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOADING (Note a) 

HIGH LOW 

0.05 U.L. 
0.05 U.L. 
0.05 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 

1.5 U.L. 
2.0 U.L. 
1.0 U.L. 

0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5(2.5) U.L. 

b) The Outpu1 LOW drive factor is 2.5 U.L. for Mirllary (54) and 5 U.L. for Commercial (74) Temperature Ranges. 
c) The 00 Oulpu1s are guaranteed to drive the full fan-out plus the CPI Input of the device. 

FAST AND LS TTL DATA 
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LOGIC SYMBOL 

10 

11 

LOGIC DIAGRAMS 

SN54174LS290. SN54174LS293 

1 3 

MS 
CPO 

LS290 

1213 9 5 4 8 

VCC = PIN 14 
GND= PIN 7 
NC= PINS 2,6 

00 

LS290 

J 0 J 0 

LS293 

10 

11 

FAST AND LS TTL DATA 

5-289 

LS293 

CPo 

1213 9 5 4 8 

Vcc = PIN 14 
GND =PIN7 
NC = PINS I, 2, 3, 6 

<9 
03 

VCC= PIN 14 
GND= PIN 7 
0= PIN NUMBERS 

VCC=PINI4 
GND = PIN 7 
0= PIN NUMBERS 



II 

SN54174LS290 • SN5417 4LS293 

FUNCTIONAL DESCRIPTION 

The LS290 and LS293 are 4-blt ripple type Decade, and 
4-Bit Binary counters respectively. Each device consists of 
four master/slave flip-flops which are internally connected to 
provide a divide-by-two section and a divide-by-five (LS290) 
or divide-by-eight (LS293) section. Each section has a 
separate clock input which initiates state changes of the 
counter on the HIGH-to-LOW clock transition. State changes 
of the 0 outputs do not .occur simultaneously because of 
internal ripple delays. Therefore, decoded output signals are 
subject to decoding spikes and should not be used for clocks 
or strobes. The 00 output of each device is designed and 
specified to drive the rated fan-out plus the CP1 input of the 
device. 

A gated AND asynchronous Master Reset (MR1 . MR2) is 
provided on both counters which overrides the clocks and 
resets (clears) all the flip-flops. A gated AND asynchronous 
Master Set (MS1 . MS2) is provided on the LS290 which 
overrides the clocks and the MR inputs and sets the outputs to 
nine (HLLH). 

Since the output from the divide-by-two section is not 
internally connected to the succeeding stages, the devices 
may be operated in various counting modes: 

LS290 

A. BCD Decade (8421) Counter - the CP1 input must be 

MR1 
H 
H 
X 
L 
X 
L 
X 

LS290 MODE SELECTION 

RESETISET INPUTS OUTPUTS 

MR2 MS1 M~ Qo Q1 Q2 
H 
H 
X 
X 
L 
X 
L 

L X L L L 
X L L L L 
H H H L L 
L X Count 
X L Count 
X L Counl 
L X Count 

LS290 
BCD COUNT SEQUENCE 

COUNT 
OUTPUT 

QO Q1 Q2 Q3 
.0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

NQTE: .output .00 is connected to Input CPI 
for BCD count. 

H = HIGH Voltage Level 
L = LQW Voltage Level 
X = Don·t Care 

Q3 
L 
L 
H 

externally connected to the 00 output. The CPO input 
receives the incoming count and a BCD count sequence is 
produced. 

B. Symmetrical Bi-quinary Divide-By-Ten Counter - The 03 
output must be externally connected to the CPO input. The 
input count is then applied to the CP1 input and a 
divide-by-ten square wave is obtained at output 00. 

C. Divide-By-Two and Divide-By-Five Counter - No external 
interconnections are required. The first flip-flop is used as a 
binary element for the divide-by-two function (CPO as the 
input and 00 as the output). The CP1 input is used to obtain 
binary divide-by-five operation at the 03 output. 

LS293 

A. 4-Bit Ripple Counter - The output 00 must be externally 
connected to input CP1. The input count pulses are applied 
to input CPO. Simultaneous division of 2, 4. 8. and 16 are 
performed at the 00, 01. 02. and 03 outputs as shown in 
the truth table. 

B. 3-Bit Ripple Counter - The input count pulses are applied 
to input CP1. Simultaneous frequency divisions of 2, 4, and 
8 are available althe 01,02. and 03 outputs. Independent 
use of the first flip-flop is available if the reset function 
coincides with reset of the 3-bit ripple-through counter. 

LS293 MODE SELECTION 

RESET INPUTS OUTPUTS 

MR1 MR2 Qo Q1 Q2 Q3 
H H L L L L 
L H Count 
H L Count 
L L Count 

TRUTH TABLE 

OUTPUT 
COUNT 

QO Q1 Q2 Q3 
.0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 
4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 
8 L L L H 
9 H L L H 

1.0 L H L H 
11 H H L H 
12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 

Note: .output .00 connected to input CPl· 

FAST AND LS TTL DATA 
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SN54174LS290. SN54174LS293 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -.1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 ~A 
IIH Input HIGH Current 

0.1 mA 

Input LOW Current 
MS,MR -{).4 

IlL CPO -2.4 mA 
CP1 (LS290) -3.2 
ep1 (LS293) -1.6 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 15 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 

5-291 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC= MIN,IIN =-18 mA 

VCC = MIN, IOH = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 mA VCC = Vce MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

Vec = MAX, VIN = 7.0 V 

Vce = MAX, VIN = 0.4 V 

Vcc = MAX 

VCC=MAX 

Unit 

V 

°c 

mA 

mA 

II 



II 

SN54J74LS290. SN54J74LS293 

AC CHARACTERISTICS (T A = 25°C, V CC = 5.0 V, CL = 15 pF) 

Limits 

LS290 LS293 

Symbol . Parameter Min Typ Max Min Typ Max Unit 

fMAX CPO Input Clock Frequency 32 32 MHz 

fMAX CP1 input Clock Frequency 16 16 MHz 

tpLH Propagation Delay, 10 16 10 16 
tpHL CPO Input to 00 Output 12 18 12 18 ns 

tpLH CPO Input to Q3 Output 
32 48 46 70 

tpHL 34 50 46 70 ns 

tpLH CP1 Input to Q1 Output 
10 16 10 16 

tpHL 14 21 14 21 ns 

tpLH - 21 32 21 32 
tpHL 

CP1 Input to Q2 Output 
23 35 23 35 

ns 

tpLH - 21 32 34 51 
tpHL 

CP1 Input to Q3 Output 
23 35 34 51 

ns 

tpHL MS Input to 00 and Q3 Outputs 20 30 ns 

tpHL MS Input to Q1 and Q2 Outputs 26 40 ns 

tpHL MR Input to Any Output 26 40 26 40 ns 

AC SETUP REQUIREMENTS (TA = 25°C VCC = 5.0 V) 

Limits 

LS290 LS293 

Symbol Parameter Min Max Min Max Unit 

tw CPO Pulse Width 15 15 ns 

tw CP1 Pulse Width 30 30 ns 

tw MS Pulse Width 15 ns 

tw MR Pulse Width 15 15 ns 

trec Recovery Time MR to CP 25 25 ns 

RECOVERY TIME (tred IS defined as the mlmmum time reqUired between the end of the reset pulse and the clock transition form HIGH-to-LOW In order to 
recognize and transfer HIGH data to the ° outputs. 

MR&MS 

CP 

a 

AC WAVEFORMS 

Figure 1 
'The number of Clock Pulses required between the tpHL and tpLH measurements can be determined from the appropriate Truth Tables. 

1.3V r- tw -..J..: tree :1 

tPHLb 

'1.3V 

'1.3V 

Figure 2 

MS 

CP 

°0. 03 r- (LS290) 

FAST AND LS TIL DATA 
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1.3V 

-I tree 

tPLH~ "t.3V 

;ft.3V "-
Figure 3 



® MOTOROLA 

QUAD 2-INPUT MULTIPLEXER 
WITH STORAGE 

The SN54/74LS298 is a Quad 2-Port Register. It is the logical equivalent of 
a quad 2-input multiplexer followed by a quad 4-bit edge-triggered register. A 
Common Select input selects between two 4-bit input ports (data sources.) 
The selected data is transferred to the output register synchronous with the 
HIGH to LOW transition of the Clock input. 

The LS298 is fabricated with the Schottky barrier process for high speed 
and is completely compatible with all Motorola TTL families. 

• Select From Two Data Sources 
• Fully Edge-Triggered Operation 
• Typical Power Dissipation of 65 mW 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vcc Qb Qd CP S lac 

lIb 11a lOa lOb lIe lId 10d GND 

PIN NAMES 

S 
CP 
10a-10d 

11a- lld 
Qa-Qd 

NOTES: 

Common Select Input 
Clock (Active LOW Going Edge) Input 
Data Inputs From Source 0 
Data Inputs From Source 1 
Register Outputs (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 I1A HIGH/l.6 mA LOW, 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagmm) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
10 U.L. 5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial 
(74) Tempemture Ranges. 

FAST AND LS TIL DATA 

5-293 

SN54/74LS298 

QUAD 2-INPUT MULTIPLEXER 
WITH STORAGE 

10 

11 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

32419576 

15 14 13 

Vee = PIN 16 

GND= PIN 8 

12 



II 

LOGIC OR BLOCK DIAGRAM 

Vee = PIN 16 
GND=PIN8 
0= PIN NUMBERS 

FUNCTIONAL DESCRIPTION 

SN54174LS298 

The LS298 is a high speed Quad 2-Porl Register. It selects 
four bits of data from two sources (porls)under the control of a 
Com mOl) Select Input (S). Theselected data is transferred to 
the 4-bit output register synchronous with the HIGH to LOW 

transition of the Clock input (CP). The 4-bit output register is 
fully edge-triggered. The Data inputs (I) and Select input (S) 
must be stable .only one setup time prior to the HIGH to LOW 
transition of the clock for predictable operation. 

TRUTH TABLE 

INPUTS 

S 

I 
I 
h 
h 

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Don't Care 

10 11 

I X 
h X 
X I 
X h 

OUTPUT 

Q 

L 
H 
L 
H 

I = LOW Voltage Level one setup time prior to the HIGH to LOW clock transition. 
h = HIGH Voltage Level one setup time prior to the HIGH to LOW clock transition. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TIL DATA 

5-294 

Min Typ 

4.5 5.0 
4.75 5.0 

-55 25 
0 25 

Max Unit 

5.5 V 
5.25 

125 °c 
70 

-0.4 rnA 

4.0 rnA 
8.0 



SN54174LS298 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH 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 V All Inputs 74 0.8 

VIK Input Clamp Diode Vo~age -0.65 -1.5 V VCC = MIN, liN =-18 mA 

54 2.5 3.5 V VCC = MIN, 10H = MAX, VIN = VIH 
VOH Output HIGH Voltage 

74 2.7 3.5 V or VIL per Truth Table 

54,74 0.25 0.4 V IOL=4.0mA VCC = VCC MIN, 
VOL Output LOW Voltage VIN = VIL or VIH 

74 0.35 0.5 V IOL=8.0mA per Truth Table 

20 ItA VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

VCC = MAX, VIN = 7.0 V 0.1 mA 

IlL Input LOW Current -0.4 mA VCC = MAX, VIN = 0.4 V 

lOS Short Circuit Current (Note 1) -20 -100 mA VCC=MAX 

ICC Power Supply Current 21 mA VCC=MAX 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ 

tPLH Propagation Delay, 18 

tPHL Clock to Output 21 

AC SET-UP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min 

tw Clock Pulse Width 20 

ts Data Setup lime 15 

ts Select Setup lime 25 

th Data Hold lime 5.0 

th Select Hold lime 0 

DEFINITIONS OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior to 
the clock transition from LOW to HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 

Typ 

Max Unit Test Conditions 

27 ns VCC=5.0V, 

32 ns CL= 15 pF 

Max Unit Test Conditions 

ns 

ns 

ns VCC=5.0V 

ns 

the clock transition from LOW to HIGH thatthe logic level must 
be maintained at the input in order to ensure continued recog
nition. A negative HOLD TIME indicates that the correct logic 
level may be released prior to the clock transition from LOW to 
HIGH and still be recognized. 

FAST AND LS TTL DATA 

5-295 



Figure 1 

SN54174LS298 

AC WAVEFORMS 

_Q ___ ---'*I-__ Q_=_,o __ E,1 
"The shaded areas indicate when the input is permitted to 
change for predictable output performance. 

FAST AND LS TTL DATA 
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Figure 2 



® MOTOROI.A 

a-BIT SHIFT/STORAGE REGISTER 
WITH 3-STATE OUTPUTS 

The SN54/74LS299 is an 8-Bit Universal Shift/Storage Register with 
3-state outputs. Four modes of operation are possible: hold (store), shift left, 
shift right and load data. 

The parallel load inputs and flip-flop outputs are multiplexed to reduce the 
total number of package pins. Separate outputs are provided for flip-flops QO 
and Q7 to allow easy cascading. A separate active LOW Master Reset is used 
to reset the register. 

• Common I/O for Reduced Pin Count 
• Four Operation Modes: Shift Left, Shift Right, Load and Store 
• Separate Shift Right Serial Input and Shift Left Serial Input for Easy 

Cascading 
• 3-State Outputs for Bus Oriented Applications 
• Input Clamp Diodes Limit High-Speed Termination Effects 

• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

CP 
DSO 
DS7 
lIOn 

OE1,OE2 
00,07 
MR 

SO,Sl 

NOTES: 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

Clock Pulse (active positive-going edge) Input 
Serial Data Input for Right Shift 
Serial Data Input for Left Shift 
Parallel Data Input or 
Parallel Output (3-State) (Note c) 
3-State Output Enable (active LOW) Inputs 
Serial Outputs (Note b) 
Asynchronous Master Reset (active LOW) Input 
Mode Selectlnpuls 

a) 1 TTL Unit Load (U.L.) = 40 I1A HIGH/l.6 mA LOW. 

SN54/74LS299 

8-BIT SHIFT/STORAGE REGISTER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

JsUFFIX 
CERAMIC 

CASE 732-03 

NsUFFIX 
PLASTIC 

CASE 738-03 

DWsUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 

65 (25) U.L. 15 (7.5) U.L. 

0.5 U.L. 0.25 U.L. 
10 U.L. 5 (2.5) U.L. 

0.5 U.L. 0.25 U.L. 
1 U.L. 0.5 U.L. 

b) The Output LOW drive factor is 2.5 U.L for Military (54) and 5 U.l. for Commercial (74) Temperature Ranges. 
c) The Output LOW drive factor is 7.5 U.L for Military (54) and 15 U.L. for Commercial (74). The Output HIGH drive factor is 25 U.L. for Military (54) and 65 U.L. for 

Commercial (74) Temperature Ranges. 

FAST AND LS TTL DATA 
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MR Sl So 

L X X 
L X X 
L H H 

L L X 
L X L 

H L H 
H L H 

H H L 
H H L 

H H H 

H L L 
H ·L L 

H L L 

H • HIGH Voltage Level 
L = LOW Voltage Level 
X:::: Immaterial 

INPUTS 

.OE1 OE2 

H X 
X H 
X X 

L L 
L L 

X X 
L L 

X ·X 
L L 

X X 

H X 
X H 

L L 

SN54174LS299 

LOGIC DIAGRAM 

1/06 

FUNCTION TABLE 

RESPONSE 

CP DSO DS7 

X X X 
Asynchronous Reset; 00 = 07 = LOW 

X X X 
X X X 

1/0 Voltage Undetermined 

X X X Asynchronous Reset; 00 = 07 = LOW 
X X X 1/0 Voltage LOW 

.r D X Shift Right; D-400; 00-401; etc. 

Vee' PIN 20 
GND. PIN 10 
O. PIN NUMBERS 

.r D X Shift Right; D-400 & 1/00; 00-401 & 1/01; etc. 

.r .X D Shift Left; D-4O]; 07-406; etc. 

.r X D Shift Left; D-407 & 1/07; 07-406 & 1/06; etc. 

.r X X Parallel Load; I/On-40n 

X X X 
Hold: 1/0 Voltage undetermined 

X X X 

X X X Hold: lIOn = On 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

10H 

10L 

10H 

10L 

Parameter 

Supply Voltage 54' 
74 

Operating Ambient Temperature Range 54 
74 

Output Current - High 00.0] 54.74 

Output Current - Low 00.0] 54 
00. 0 7 74 

. Output Current - High 1/0 0-1/07 54 
1/00-1/07 74 

Output Current - Low 1/00-1/07 54 
1/00-1/07 74 

FAST AND LS TTL DATA 

5-298 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 DC 

0 25 70 

-0.4 mA 

4.0 mA 
8.0 

-1.0 mA 
-2.6 

12 mA 
24 



SN54174LS299 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

Output HIGH Voltage 54 2.4 3.2 V 
VOH 1100-1107 74 2.4 3.1 V 

Output HIGH Voltage 54 2.5 3.4 V 
VOH 00,07 74 2.7 3.4 V 

Output LOW Voltage 54, 74 0.25 0.4 V 
VOL 1100-1107 74 0.35 0.5 V 

Output LOW Voltage 54, 74 0.4 V 
VOL 1100-1107 74 0.5 V 

10ZH Output Off Current HIGH 
40 I1A 1100-1107 

10ZL Output Off Current LOW 
-400 I1A 1100-1107 

Others 20 I1A 
80,81, 

40 I1A 1100-1107 
IIH Input HIGH Current 

Others 0.1 mA 

80,51 0.2 mA 

1100-1107 0.1 mA 

Others -0.4 mA 
IlL Input LOW Current 

50,51 -0.8 mA 

lOS Short Circuit Current 00,07 -20 -100 mA 

(Note 1) 1100-1107 -30 -130 mA 

ICC Power Supply Current 53 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 

5-299 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, IIN= -18 mA 

VCC = MIN, 10H = MAX 

VCC = MIN, 10H = MAX 

IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24mA per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 5.5 V 

VCC = MAX, VIN = 0.4 V 

Vcc = MAX 

VCC=MAX 

VCC=MAX 

II 
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SN54174LS299 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol "'Pl!rameter Min Typ Max' Unit 

fMAX .MaximUm Clock Frequency 25 35 MHz 

tpHL Propagation Delay, Clock 26 39 
tpLH to QO or 07 22 33 ns 

tPHL 
Propagation Delay, Clear 

27 40 ns 
to Qoor Q7 

tpHL Propagation Delay, Clock 26 39 
tpLH to 1/00-1/0, 17 ,25 ns 

tpHL 
Propagation Delay, Clear 

26 40 ns 
to 1/00-1/07 

tpZH Output Enable TIme 
13 21 

tpZL 19 30 
ns 

tPHZ Output Disable TIme 
10 15 

tpLZ 10 15 ns 

AC SETUP REQUIREMENTS (TA - 25°C VCC - 5 0 V) - - . 

Symbol Parameter 

tw Clock Pulse Width HIGH 

tw Clock Pulse Width LOW 

tw Clear Pulse Width lOW 

ts Data Setup TIme 

Is Select Setup TIme 

th Data Hold TIme 

th Select Hold TIme 

tree Recovery TIme 

Limits 

Min, Typ Max Unit 

25 

13 

20 

20 

35 

0 

10 

20 

FAST AND LS TTL DATA 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Test Conditions 

CL=15pF 

CL=45pF, 
RL=6670 

CL= 5.0pF 

Test Conditions 

VCC = 5.0 V 



SN54174LS299 

3-STATE WAVEFORMS 

v;;;"\kl.3V ~ 
---J~r- IpHL 

V~ 1.3V I\.2:.V 

Figure 1 

Figure 3 

AC LOAD CIRCUIT 

SWI 

TO OUTPUT 
UNDER TEST . --"'-Mf-e-tlHM-IM-. 

5kO 

• Includes Jig and Probe Capacitance. 

FigureS 

FAST AND LS TTL DATA 
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Figure 2 

Figure 4 

SWITCH POSITIONS 

SYMBOL SW1 SW2 

IpZH Open Closed 

IpZL Closed Open 

IpLZ Closed Closed 

IpHZ Closed Closed 
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® MOTOROLA 

8-BIT SHIFT REGISTERS 
WITH SIGN EXTEND 

These 8-bit shift registers have multiplexed input/output data ports to 
accomplish full8-bit data handling in a single 20-pin package. Serial data may 
enter the shift-right register through either DO or 01 inputs as selected by the 
data select pin. A serial output is also provided. Synchronous parallel loading 
is achieved by taking the register enable and the SIP inputs low. This places 
the three-state input/output ports in the data input mode. Data is entered on 
the low-to-high clock transition. The data extend function repeats the sign in 
the QA flip-flop during shifting. An overriding clear input clears the internal 
registers when taken low whether the outputs are enabled or off. The output 
enable does not affect synchronous operation of the register. 

• Multiplexed Inputs/Outputs Provide Improved Bit Density 

• Sign Extend Function 
• Direct Overriding Clear 
• 3-State Outputs Drive Bus Lines Directly 

(TOP VIEW) 

DATA SIGN 
VCC SELECT EXTEND 01 BIOa DtaD CLOCK 

REGISTER SIP DO NQA C/Qc 
ENABLE 

GfQG OUTPUT CLEAR GND 
ENABLE 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High °H' 

IOL Output Current - Low °H' 
OH' 

IOH Output Current - High OA-OH 
OA-OH 

IOL Output Current - Low OA-OH 
OA-OH 

54 
74 

54 
74 

54,74 

54 
74 

54 
74 

54 
74 

FAST AND LS TTL DATA 
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SN54/74LS322A 

8-BIT SHIFT REGISTERS 
WITH SIGN EXTEND 

LOW POWER SCHOTTKY 

~-
JSUFFIX 
CERAMIC 

CASE 732-03 

1 

.~. 
2~]~~~U 

NSUFFIX 
PLASTIC 

CASE 738-03 

Min 

4.5 
4.75 

-55 
0 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXOW SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °C 
25 70 

-0.4 mA 

4.0 mA 
8.0 

-1.0 mA 
-2.6 

12 mA 
24 



REGISTER 
ENABLE 

G 

SIGN 
EXTEND 

SE 

siP 

DATA 01 """"'"'-----H::r, 
SELECT 

OS 

CLOCK 

CLEAR 

OUTPUT 

SN54174LS322A 

BLOCK DIAGRAM 

ENABLE ---l!!L-------=<LJ--r---:l:-r---r-"i11 
DE 

FUNCTION TABLE 

INPUTS 

OPERATION REGISTER siP SIGN DATA OUTPUT 
CLEAR 

ENABLE EXTEND SELECT ENABLE 

Clear L H X X X L 
L X H X X L 

Hold H H X X X L 

Shift Right 
H L H H L L 
H L H H H L 

Sign Extend H L H L X L 

Load H L L X X X 

INPUTS/OUTPUTS 
OUTPUT 

CLOCK A/QA B/QB C1QC ... H1QH QH' 

X L L L L L 
X L L L L L 

X OAO OBO OCO OHO OHO 

i DO OAn OSn OGn OGn 
i Dl OAn OBn OGn OGn 

i OAn OAn OSn °Gn OGn 

i a b c h h 

When the output enable is high, the eight input/output terminals are disabled to the high-impedance state; however, sequential operation or 
clearing of the register is not affected. If both the register enable input and the sip input are low while the clear input is low, the register is 
cleared while the eight input/output terminals are disabled to the high-impedance state. 

H ~ HIGH Level (steady state) 
L ~ LOW Level (steady state) 
X ~ Irrelevant (any input, including transitions) 
i ~ Transition from LOW to HIGH level 
0AO ... OHO ~ the level of 0A through OH, respectively, before the indicated steady-state cond"ions were established 
OAn ... OHn ~ the level of OA through OH, respectively, before the most recent i transition of the clock 
~O, 01 ~ the level of steady-state inputs at inputs DO and 01 respectively 
a ... h ~ the level of steady-state inputs at inputs A through H respectively 

FAST AND LS TTL DATA 
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• 



II 

SN54174LS322A 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

Output HIGH Voltage 54 2.4 3.2 V 
VOH QA-QH 74 2.4 3.2 V 

Output HIGH Voltage 54 2.5 3.4 V 
VOH QH' 74 2.7 3.4 V 

Output LOW Voltage 54,74 0.25 0.4 V 
VOL QA~QH 74 0.35 0.5 V 

Output LOW Voltage 54,74 0.4 V 
VOL QH' 74 0.5 V 

10ZH Output Off Current HIGH 
40 !tA QA-QH 

10ZL Output Off Current LOW 
-400 !tA QA-QH 

Other 20 !tA 
A-H, 

40 !tA Data Select 

Sign Extend 60 !tA 
IIH Input HIGH Current 

Other 0.1 mA 

Data Select 0.2 mA 

Sign Extend 0.3 mA 

A-H 0.1 mA 

Other -0.4 mA 

IlL Input LOW Current Data Select -0.8 mA 

Sign Extend -1.2 mA 

Short Circuit Current QH' -20 -100 rnA 
lOS (Note 1) QA-QH -30 -130 mA 

ICC Power Supply Current 60 mA 

Note 1. Not more than one output should be shorted at a time. nor for more than 1 second. 

FAST AND LS TTL DATA 

5-304 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX 

VCC = MIN, 10H = MAX 

IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 24 mA per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 5.5 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

Vcc = MAX 

Vcc = MAX 



SN5417 4LS322A 

AC CHARACTERISTICS (TA = 25"C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ 

fMAX Maximum Clock Frequency 25 35 

tpHL Propagation Delay, Clock 26 
tpLH toOH' 22 

tpHL 
Propagation Delay, Clear 

27 
toOH' 

tpHL Propagation Delay, Clock 22 
tpLH toOA-OH 16 

tpHL 
Propagation Delay, Clear 

22 
toOA-OH 

tpZH Output Enable Time 
15 

tpZL 15 

tpHZ Output Disable Time 
15 

tpLZ 15 

AC SETUP REQUIREMENTS (TA = 25"C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min 

tw Clock Pulse Width HIGH 25 

tw Clock Pulse Width LOW 15 

tw Clear Pulse Width LOW 20 

ts Data Setup Time 20 

ts Select Setup Time 15 

th Data Hold Time 0 

th Select Hold Time 10 

trec Recovery Time 20 

DEFINITIONS OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior to 
the clock transition from LOW-to-HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 
the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued 

Typ 

Max Unit Test Conditions 

MHz 

35 
33 ns 

CL=15pF 

35 ns 

33 
25 ns 

35 ns 
CL = 45 pF, 
RL= 667 n 

35 
35 ns 

25 
CL = 5.0 pF 25 ns 

Max Unit Test Conditions 

ns 

ns 

ns 

ns 
VCC=5.0V 

ns 

ns 

ns 

ns 

recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from 
LOW-to-HIGH and still be recognized. 

RECOVERY TIME (tred - is defined as the minimum time 
required between the end of the reset pulse and the clock 
transition from LOW-to-HIGH in order to recognize and 
transfer HIGH Data to the Q outputs. 
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® MOTOROLA 

8-BIT SHIFT/STORAGE REGISTER 
WITH 3-STATE OUTPUTS 

The SN54/74LS323 is an 8-Bit Universal Shift/Storage Register with 
3-state outputs. Its function is similar to the SN54/74LS299 with the exception 
of Synchronous Reset. Parallel load inputs and flip-flop outputs are 
multiplexed to minimize pin count. Separate inputs and outputs are provided 
for flip-flops QO and Q7 to allow easy cascading. 

Four operation modes are possible: hold (store), shift left, shift right, and 
parallel load. All modes are activated on the LOW-to-HIGH transition of the 
Clock. 

• Common I/O for Reduced Pin Count 
• Four Operation Modes: Shift Left, Shift Right, Parallel Load and Store 
• Separate Continuous Inputs and Outputs from QO and Q7 Allow Easy 

Cascading 
• Fully Synchronous Reset 
• 3-State Outputs for Bus Oriented Applications 
• Input Clamp Diodes Limit High-Speed Termination Effects 
• ESD > 3500 Volts 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

CP 

DSO 
DS7 
lIOn 

OE1,OE2 

00,07 
SO,S1 
SR 

NOTES: 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dualln·Line Package. 

Clock Pulse (active positive going edge) Input 
Serial Data Input for Right Shift 

Serial Data Input for Left Shift 
Parallel Data Input or 
Parallel Output (3-State) (Note c) 

3-State Output Enable (active LOW) Inputs 

Serial Outputs (Note b) 
Mode Select Inputs 

Synchronous Reset (active LOW) Input 

a) 1 TTL LOAD = 40 ~ HIGH/1.6 mA LOW. 
b) The output LOW drive factor is 2.5 U.L for Military (54) and 5 U.L. for Commercial Temperature Ranges. 

SN54/74LS323 

8-BIT SHIFT/STORAGE REGISTER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

20~ 

J SUFFIX 
CERAMIC 

CASE 732-03 

N SUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
1.0 U.L. 0.5 U.L. 

65 (25) U.L. 15 (7.5) U.L. 

0.5 U.L. 0.25 U.L. 
10 U.L. 5 (2.5) U.L. 

1 U.L. 

0.5 U.L. 0.25 U.L. 

c) The output LOW drive factor is 7.5 U.L for Military (54) and 15 U.L. for Commercial Temperature Ranges. 
The output HIGH drive factor is 25 U.L. for Military (54) and 65 U.L. for Commercial Temperature Ranges. 
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SN54174LS323 

LOGIC DIAGRAM 

0) ® 
1/°0 1/°3 

FUNCTIONAL DESCRIPTION 

The logic diagram and truth table indicate the functional 
characteristics of the SN54174LS323 Universal ShifVStorage 
Register. This device is similar in operation to the 
SN54174LS299 except for synchronous reset. A partial list of 
the common features are described below: 

1. They use eight Ootype edge-triggered flip-flops that re
spond only to the LOW-to-HIGH transition of the Clock 
(CP). The only timing restriction, therefore, is thatthe mode 
control (SO, S1) and data inputs (OSO, OS7, "00-"07) may 
be stable at least a setup time prior to the positive transition 
of the Clock Pulse. 

® <9 
1/05 1/06 

2. When So = S1 = 1 , 1100-1107 are parallel inputs to flip-flops 
00-07 respectively, and the outputs of 00-07 are in the 
high impedance state regardless of the state of OE1 or 
OE2· 

An important unique feature of the SN5417 4LS323 is a fully 
Synchronous Reset that requires only to be stable at least one 
setup time prior to the positive transition of the Clock Pulse. 

TRUTH TABLE 

INPUTS 

SR S1 So OE1 OE2 

L X X 
L X X 
L H H 

L L X 
L X L 

H L H 
H L H 

H H L 
H H L 

H H H 

H L L 
H L L 

H L L 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

H X 
X H 
X X 

L L 
L L 

X X 
L L 

X X 
L L 

X X 

H X 
X H 

L L 

RESPONSE 

CP DSo DS7 
.r X X 

Synchronous Reset; 00 = 07 = LOW .r X X 
.r X X 

I/O voltage undetermined 

..r X X Synchronous Reset; 00 = 07 = LOW 

..r X X 110 voltage LOW 

..r 0 X Shift Right; 0 .... 00; 00....a1; etc. 

.r 0 X Shift Right; 0 .... 00 & 1100; 00....a1 & 1/01; etc. 

.r X 0 Shift Left; 0 .... 07; 07 .... 06; etc. 

.r X 0 Shift Left; 0 .... 07 & 1107; 07 .... 06 & 1106; etc. 

.r X X Parallel Load 1I0n .... On 

X X X 
Hold; 110 Voltage Undetermined 

X X X 

X X X Hold; liOn = On 

FAST AND LS TTL DATA 
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SN54174LS323 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 00. 0 7 54.74 -0.4 

10L Output Current - Low 00. 0 7 54 4.0 
00. 0 7 74 8.0 

10H Output Current - High 1/00-1/07 54 -1.0 
1/0 0-1/0 7 74 -2.6 

10L Output Current - Low 1/0 0-1/07 54 12 
1/00-1/07 74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

Output HIGH Voltage 54 2.4 3.2 V 
VOH 1/0 0-1/07 74 2.4 3.1 V 

Output HIGH Voltage 54 2.5 3.4 V 
VOH 00. 0 7 74 2.7 3.4 V 

Output LOW Voltage 54. 74 0.25 0.4 V 
VOL 1/00-1/07 74 0.35 0.5 V 

Output LOW Voltage 54. 74 0.4 V 
VOL 00-0 7 74 0.5 V 

10ZH Output Off Current HIGH 
40 I!A 1/0 0- 1/07 

10ZL Output Off Current LOW 
-400 I!A 1/0 0- 1/07 

Others 20 I!A 
50. 5 1. 40 I!A 1/00-1/07 

IIH Input HIGH Current 
Others 0.1 mA 

50. 51 0.2 mA 

1/00-1/07 0.1 mA 

Input LOW Current Others -0.4 mA 
IlL 

50. 51 -0.8 mA 

lOS Short Circuit Current 0 0 .07 -20 -100 mA 

(Note 1) 1/00-1/07 -30 -130 mA 

ICC Power Supply Current 53 mA 

Note 1: Not more than one output should be shorted at a time. nor for more than 1 second. 

FAST AND LS TIL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN. liN = -18 mA 

VCC = MIN. IOH = MAX 

VCC = MIN. 10H = MAX 

IOL=12mA . VCC = VCC MIN. 
VIN = VIL orVIH 

IOL=24mA per Truth Table 

IOL=4.0 mA VCC = VCC MIN. 
VIN = VIL or VIH 

10L= 8.0 mA per Truth Table 

VCC=MAX. VOUT=2.7V 

VCC = MAX. VOUT = 0.4 V 

VCC = MAX. VIN = 2.7 V 

VCC = MAX. VIN = 7.0 V 

VCC = MAX. VIN = 5.5 V 

VCC = MAX. VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Vcc = MAX 

Unit 

V 

°c 

mA 

mA 

mA 

mA 



SN54174LS323 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

'MAX Maximum Clock Frequency 25 35 MHz 

tpHL Propagation Delay, Clock 26 39 
tpLH to 00 or 07 22 33 

ns 

tpHL Propagation Delay, Clock 25 39 
tpLH to 1/00-1/0] 17 25 ns 

tpZH 14 21 
tpZL 

Output Enable Time 
20 30 

ns 

tpHZ Output Disable Time 
10 15 

tpLZ 10 15 
ns 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tw Clock Pulse Width HIGH 

tw Clock Pulse Width LOW 

tw Clear Pulse Width LOW 

ts Data Setup Time 

ts Select Setup Time 

th Data Hold Time 

th Select Hold Time 

trec Recovery Time 

limits 

Min Typ Max Unit 

25 

15 

20 

20 

35 

0 

10 

20 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Test Conditions 

CL= 15 pF 

CL= 45 pF, 
RL=667Q 

CL=5.0 pF 

Test Conditions 

VCC=5.0V 



II 

SN54174LS323 

3-STATE WAVEFORMS 

v;;'\. 1.3V ~ 
--I~r-IPHL 
V~ 1.3V . t.2::V 

Figure 1 

Figure 3 

AC LOAD CIRCUIT 

SWl 

TO OUTPUT _-_ .......... --II~W-IW-. 
UNDER TEST 

51<0 

• Includes Jig and Probe Capacitance. 

Figure 5 
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Figure 2 

Figure 4 

SWITCH POSITIONS 

SYMBOL SWl SW2 

tpZH Open Closed 

tpZL Closed Open 

tpLZ Closed Closed 

tpHZ Closed Closed 



® MOTOROL.A 

8-INPUT PRIORITY ENCODERS 
WITH 3-STATE OUTPUTS 

The SN54/74LS348 and the SN54/74LS848 are eight input priorityencod
ers which provide the 8-line to 3-line function. 

The outputs (AO-A2) and inputs (0-7) are active low. The active low input 
which has the highest priority (input 7 has the highest) is represented on the 
outputs (output AO is the lowest bit). An example would be if inputs 1,2 and 4 
were low, then a binary 4 would be represented on the outputs. 

The GS (Group Signal) output is active low when any ofthe inputs are low. It 
serves to indicate when any of the inputs are active. 

AO, A 1 and A2 are three-state outputs. This allows for up to 64 line expan
sion without the need for special external circuitry. 

A logical one on the Enable Input (EI) forces AO, A 1 ared A2 to the disabled 
state and outputs GS and EO to the high state. A high on all data inputs (0-7) 
together with a low on the EI input disables outputs AO, A 1, and A2 and forces 
output GS to the high state and output EO to the low state. 

Use of the EI input in conjunction with the EO output provides for the capa
bilityof having priority encoding of n input signals. 

The LS848 has special internal circuitry providing for a greatly reduced neg
ative going glitch on the GS (Group Signal) output and on a reduced tendency 
for the AO, A 1 and A2 outputs to become momentarily enabled. Both of these 
occurrences happen when the EI input goes from a logical one to a logical zero 
and all data inputs (0-7) are held at logical ones. The internal glitch reduction 
circuitry does add an additional fan-in of one on all data inputs (compared to 
that of the LS348). 

OUTPUTS .----
Vee EO GS 

INPUTS 

INPUTS 
OUTPUT 

0' AO 

9 

A2 At GND -.-
OUTPUTS 

FUNCTION TABLE 

INPUTS OUTPUTS 

EI 0 1 2 3 4 5 6 7 A2 A1 AO GS EO 

H X X X X X X 
L H H H H H H 
L X X X X X X 
L X X X X X X 
L X X X X X L 
L X X X X L H 
L X X X L H H 
L X X L H H H 
L X L H H H H 
L L H H H H H 

X X Z Z Z H H 
H H Z Z Z H L 
X L L L L L H 
L H L L H L H 
H H L H L L H 
H H L H H L H 
H H H L L L H 
H H H L H L H 
H H H H L L H 
H H H H H L H 
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SN54/74LS348 
SN54/74LS848 

8-INPUT PRIORITY ENCODERS 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648·08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

H = HIGH Logic Level 
L = LOW Logic Level 
X = Irrelevant 
Z = High Impedance State 

Ceramic 
Plastic 
SOIC 



SN54174LS348. SN54174LS848 

(5) 
EI(IO) 
o 

I (II) 

2 (12) 

3 (13) 

4 (I) 

6 (3) 

7 (4) 

BLOCK DIAGRAMS 

SN54174LS348 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOH 

IOL 

IOL 

Parameter 

Supply Voltage 54 
74 

Operating Ambient Temperature Range 54 
74 

Oulput Current - High EO,GS 54,74 

Output Current- High AO, AI, A2 54 
AO,AI,A2 74 

Output Current- Low EO,GS 54 
74 

Output Current- Low AO, AI, A2 54 
AO,AI,A2 74 

FAST AND LS TTL DATA 
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SN54/74LS848 

Min Typ 

4.5 5.0 
4.75 5.0 

-55 25 
0 25 

Max Unit 

5.5 V 
5.25 

125 DC 
70 

-0.4 rnA 

-1.0 rnA 
-2.6 

4.0 rnA 
B.O 

12 rnA 
24 



SN54174LS348. SN54174LS848 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

Output HIGH Voltage 
AO, AI, A2 54,74 2.4 3.1 V 

VOH EO,GS 54 2.5 3.5 V 

EO,GS 74 2.7 3.5 V 

Output LOW Voltage 54,74 0.25 0.4 V 
VOL EO,GS 

74 0.35 0.5 V 

Output LOW Voltage 54, 74 0.25 0.4 V 
VOL AO,Al,A2 74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 ItA 
10ZL Output Off Current LOW -20 ItA 

Input HIGH Current 
Input 0, EI - LS348 20 ItA 
Input 0 - LS848 40 l1A 

Other - LS348 40 l1A 
Other - LS848 60 l1A 

IIH 
Input HIGH Current 

Input 0, EI - LS348 0.1 rnA 

Input 0 - LS848 0.2 rnA 

Other - LS348 0.2 rnA 
Other - LS848 0.3 rnA 

Input LOW Current 
Input 0, EI - LS348 -0.4 rnA 

IlL Input 0 - LS848 -0.8 rnA 

Other - LS348 -0.8 rnA 
Other - LS848 -1.2 rnA 

Short Circuit Current (Note 1) 
-20 -120 rnA lOS EO,GS 

AO, AI, A2 -30 -130 rnA 

Power Supply Current 
Total, Output HIGH 12 23 

ICC rnA 

Total, Output LOW 13 25 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0 rnA per Truth Table 

IOL=12rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24 rnA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

Vcc = MAX 
All Inputs and Outputs Open 

VCC = MAX, Inputs 7, EI = GND 
All Others Open 



SN54/74LS348. SN54174LS848 

AC CHARACTERISTICS (VCC - 5 0 V TA -25°C) - . -

From To 
Symbol (Input) (Output) 

tPLH 
1 thru 7 AD,AlorA2 

tpHL 

tPLH 
1 thru 7 AO,AlorA2 

tpHL 

tPZH 
EI AO,A1"orA2 

tpZL 

tpLH 
Othru 7 EO 

tpHL 

tpLH 
Othru 7 GS 

tpHL 

tpLH 
EI GS 

tPHL 

tpLH 
EI EO 

tPHL 

tpHZ 
EI AO, AI orA2 

tpLZ 

LS348 
Limits 

Waveform Min Typ Max 

In-Phase 11 17 

output 20 30 

Out-ol-Phase 23 35 

output 23 35 

25 39 

24 41 

Out-ol-Phase 11 18 

output 26 40 

In-Phase 38 55 

output 9.0 21 

In-Phase 11 17 

output 14 36 

In-Phase 17 21 . 

output 25 40 

18 27 

23 35 
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LS848 
Limits 

Min Typ 

12 

20 

23 

23 

25 

24 

11 

26 

38 

9.0 

11 

14 

17 

30 

18 

23 

Max Unit Test Conditions 

18 
ns 

30 

35 CL=45pF 
ns 

RL=667Q 35 

39 
ns 

41 

18 
ns 

40 

55 
ns 

21 CL=15pF 

17 RL=2.0Q 
ns 

36 

21 
ns 

45 

27 CL=5.0 pF ns 
35 RL=667Q 



® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
The SN54174LS352 is a very high-speed Dual 4-input Multiplexer with 

Common Select inputs and individual Enable inputs for each section. It can 
select two bits of data from four sources. The two buffered outputs present 
data in the inverted (complementary) form. The SN54/74LS352 is the func
tional equivalent of the SN54/74LS153 except with inverted outputs. 

• Inverted Version of the SN54/74LS153 
• Separate Enables for Each Multiplexer 
• Input Clamp Diode Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee Eb So 13b 12b l,b lOb Zb 

PIN NAMES 

NOTES: 

Common Select Inputs 
Enable (Active LOW) Input 
Multiplexer Inputs 
Multiplexer Outputs (note b) 

a) I TTL Unit Load (U.L.) ;40!lA HIGH/I.6 rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dualln·Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial 
(74) Temperature Ranges. 

LOGIC DIAGRAM 

Vee = PIN 16 
GND= PIN 8 
0= PIN NUMBERS 
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SN54/74LS352 

DUAL 4-INPUT MULTIPLEXER 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 

SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

6 5 4 3 10 11 12 13 15 

2 S, 

Vee = PIN 16 
GND = PIN 8 

II 



II 

SN5417 4lS352 

FUNCTIONAL DESCRIPTION 

The SN54/74LS352 is a Dual4-lnput Multiplexer. It selects 
two bits of data from up to four sources under the control of the 
common Select Inputs (SO. S1). The two 4-input multiplexer 
circuits have individual active LOW Enables (Ea. Eb) which 

can be used to strobe the outputs independently. When the 
Enables (Ea. Eb) are HIGH. thecorrespondin~ outputs (Za. Zb) 
are forced HIGH. 

The logic equations for the outputs are shown below. 

Za = Ea 0 (lOa 0 S1 0 So + 11a 0 S1 0 So + 12a 0 S1 0 So + 13a 0 S1 0 SO) 

Zb=Ebo(lOboS1oS0+11boS1oS0+12boS1oS0+13boS1oS0) 

The SN54/74LS352 can be used to move data from a group 
of registers to a common output bus. The particular register 
from which the data came would be determined by the state of 
the Select Inputs. A less obvious application is a function gen-

erator. The SN54/74LS352 can generate two functions of 
three variables. This is useful for implementing highly irregular 
random logic. 

SELECTtNPUTS 

So 51 

X X 
L L 
L L 
H L 
H L 
L H 
L H 
H H 
H H 

H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 

E 

H 
L 
L 
L 
L 
L 
L 
L 
L 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

TRUTH TABLE 

INPUTS (a or b) 

10 t1 12 

X X X 
L X X 
H X X 
X L X 
X H X 
X X L 
X X H 
X X X 
X X X 

54 
74 

54 
74 

54, 74 

54 
74 
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OUTPUT 

13 Z 

X H 
X H 
X L 
X H 
X L 
X H 
X L 
L H 
H L 

Min Typ Max Unit 

4.5 5.0 5.5 V 
4.75 5.0 5.25 

-55 25 125 'C 
0 25 70 

-0.4 rnA 

4.0 rnA 
8.0 



SN54174LS352 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 J.1A 
IIH Input HIGH Current 

0.1 rnA 

IlL Input LOW Current -0.4 rnA 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 10 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (T A = 25°C, V CC = 5.0 V) 

Symbol 

tpLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL 

Limits 

Parameter Min Typ Max Unit 

Propagation Delay, 19 29 
Select to Output 25 38 

Propagation Delay, 16 24 
Enable to Output 21 32 

Propagation Delay, 13 20 
Data to Output 17 26 

AC WAVEFORMS 

VIN J 1,3 V \. 1,3 V 

b- tpHl ~ tplH 

VOUT ~~1_.3_V ______ --J~V 

Figure 1 
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ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input lOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

10L= 4.0 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0 rnA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC = MAX 

Test Conditions 

Figure lor 2 

Figure 2 
VCC = 5.0 V, 
CL = 15 pF 

Figure 1 

Figure 2 



® MOTOROLA 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

The LSTTLIMSI SN54/74LS353 is a Dual4-lnput Multiplexer with 3-state 
outputs. It can selec(two bits of data from four sources using common select 
inputs. The outputs may be individually switched to a high impedance state 
with a HIGH on the respective Output Enable (EO) inputs; allowing the outputs 
to interface directly with bus oriented systems. It is fabricated with the Schott
ky barrier diode process for high speed and is completely compatible with all 
TTL families. 

• Inverted Version of the SN54/74LS253 
• Schottky Process for High Speed 
• Multifunction Capability 
• Input Clamp Diodes Limit High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee EOb So 13b 12b 11 blOb Zb 

PIN NAMES 

SO,S1 Common Select Inputs 

MuHlplexer A 

EOa Output Enable (Active LOW) Input 

10A-I3a Multiplexer Inputs 

Za Multiplexer Output (Note b) 

Multiplexer B 
EOb Output Enable (Active LOW) Input 

!9b-13b. Multiplexer Inputs 

Zb Multiplexer Output (Note b) 

NOTES: 
a) t TTL Unit Load (U.L.) = 40 IIA HIGH/l.6 rnA LOW. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 

65 (25) U.L. 15 (7.5) U.L. 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 

65 (25) U.L. 15 (7.5) U.L. 

b) The Output LOW drive factor is 7.5 U.L. for Military (54) and 15 U.L. for Commercial 
(74) Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military and 65 U.L. 
for Commercial Temperature Ranges. 

FAST AND LS TTL DATA 
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t4 

2 

SN54/74LS353 

DUAL 4-INPUT MULTIPLEXER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

6 5 4 3 10 11 12 13 15 

7 9 

Vee = PIN 16 
GND = PIN 8 



FUNCTIONAL DESCRIPTION 

SN5417 4LS353 

LOGIC DIAGRAM 

Vee = PIN 16 
GND= PIN 8 

0= PIN NUMBERS Za 

lOa Eoa 
® 0) 

The SN54/74LS353 contains two identical 4-input Multi
plexers with 3-state outputs. They select two bits from four 
sources selected by common select inputs (SO, S1). The 
4-input multiplexers have individual Output Enable (EOa, EOb) 

inputs which when HIGH, forces the outputs to a high 
impedance (high Z) state. 

The logic equations for the outputs are shown below: 

Za = EOa· (lOa· S1 • So + 11a· S1 • So + 12a· S1 • So + 13a· S1 • SO) 

Zb = EOb· (lab· S1 • So + 11b· S1 • So + 12b. S1 • So + 13b. S1 • So) 

If the outputs of 3-state devices are tied together, all but one 
device must be in the high impedance state to avoid high 
currents that would exceed the maximum ratings. Designers 

should ensure that Output Enable signals to 3-state devices 
whose outputs are tied together are designed so that there is 
no overlap. 

TRUTH TABLE 

SELECT 
INPUTS 

So 

X 
L 
L 
H 
H 
L 
L 
H 
H 

H = HIGH Level 
L= LOW Level 
X = Immaterial 

S1 

X 
L 
L 
L 
L 
H 
H 
H 
H 

(Z) = High Impedance (off) 

10 

X 
L 
H 
X 
X 
X 
X 
X 
X 

DATA INPUTS 

11 12 13 

X X X 
X X X 
X X X 
L X X 
H X X 
X L X 
X H X 
X X L 
X X H 

Address inputs So and 81 are common to both sections. 

FAST AND LS TTL DATA 

5-319 

OUTPUT 
OUTPUT 

ENABLE 

EO Z 

H (Z) 
L H 
L L 
L H 
L L 
L H 
L L 
L H 
L L 



SN54174LS353 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 

10H Output Current - High 54 -1.0 rnA 
74 -2.6 

10L Oulput Current - Low 54 12 rnA 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

. Limits 

Symbol Parameter Min Typ Max Unit 

ViH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.4 3.4 V 
VOH Output HIGH Voltage 

74 2.4 3.1 V 

Output LOW Voltage 54,74 0.25 0.4 V 
VOL OA-OH 74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 IJA 
10ZL Output Off Current LOW -20 IJA 

20 IJA 
IIH Input HIGH Current 

0.1 rnA 

IlL Input LOW Current -0.4 rnA 

lOS Short Circuit Current (Note 1) -20 -130 rnA 

Power Supply Current 

ICC Total, Output 3-State 14 rnA 

Total, Output LOW 12 

Note 1: Not more than one output should be shorted ljt a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tPLH Propagation Delay, 
tpHL Data to Output 

tpLH Propagation Delay, 
tpHL Select to Output 

Output Enable lime 
tpZH to HIGH Level 

tpZL 
Output Enable lime 
to LOW Level 

tpLZ 
Output Disable Time 
to LOW Level 

Output Disable Time 
tpHZ to HIGH Level 

Limits 

Min Typ Max Unit 

11 25 
13 20 

20 45 
21 32 

11 23 

15 23 

12 27 

27 41 

FAST AND LS TTL DATA 
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ns 

ns 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

10L= 12 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24 rnA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC=MAX 

Test Conditions 

Figure 1 

Figure 1 or2 

CL=15pF 

Figures 4, 5 

Figures 3,5 

Figures 3, 5 

CL=5.0 pF 

Figures 4,5 



v;-'\,.3V ~ 
-I~r-'PHL 
V~1.3V ~V 

Figure 1 

Figure 3 

sWl 

TO OUTPUT .... - .... -M~-t+-l*"......., 
UNDER TEST 

5.0kn 

• Includes Jig and Probe CapacHance. 

SN54174LS353 

3-STATE WAVEFORMS 

AC LOAD CIRCUIT 

FigureS 

FAST AND LS TIL DATA 

5-321 

Figure 2 

Figure 4 

SWITCH POSITIONS 

SYMBOL SW1 SW2 

'PZH Open Closed 

'pZL Closed Open 

IpLZ Closed Closed 

'PHZ Closed Closed 



® MOTOROI.A 

3-STATE HEX BUFFERS .. 
These devices are high speed hex buffers with 3-state outputs. They are 

organized as single 6-bit or 2-bitl 4-bit, with inverting or non-inverting data (D) 
paths. The outputs are designed to drive 15 TTL Unit Loads or 60 Low Power 
Schottky loads when the Enable (El is LOW. 

When the Output Enable (E) is HIGH, the outputs are forced to a high 
impedance "off' state. If the outputsofthe 3-state devices are tied together, 
all but one device must be in the high impedance state to avoid high currents 
that would exceed the maximum ratings. Designers should ensure that Output 
Enable signals to 3-state devices whose outputs are tied together are 
designed so there is no overlap. 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOl Output Current - low 

54 
74 

54 
74 

54 
74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS365A 
SN54/74LS366A 
SN54/7 4LS367 A 
SN54/74LS368A 

3-STATE HEX BUFFERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFlX 
PLASTIC 

CASE 648-08 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54lSXXXJ 
SN74LSXXXN 
SN74lSXXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-1.0 
-2.6 

12 
24 

Unit 

V 

DC 

mA 

mA 



SN54174LS365A. SN54/74LS366A 
SN54174LS367A. SN54174LS368A 

SN54/74LS365A 
HEX 3-STATE BUFFER WITH 

COMMON 2-INPUT NOR ENABLE 
Vee E2 

TRUTH TABLE 

INPUTS 
OUTPUT 

E1 E2 0 

L L L L 
L L H H 
H X X (Z) 
X H X (Z) 

SN54/74LS367A 
HEX 3-STATE BUFFER 

SEPARATE 2-BIT AND 4-BIT SECTIONS 

Vee E 

TRUTH TABLE 

INPUTS 
OUTPUT 

E 0 

L L L 
L H H 
H X (Z) 

SN54174LS366A 
HEX 3-STATE INVERTER BUFFER 

WITH COMMON 2-INPUT NOR ENABLE 
Vee E2 

TRUTH TABLE 

INPUTS 
OUTPUT 

E1 E2 0 

L L L H 
L L H L 
H X X (Z) 
X H X (Z) 

SN54/74LS368A 
HEX 3-STATE INVERTER BUFFER 

SEPARATE 2-BIT AND 4-BIT SECTIONS 

Vee E 

TRUTH TABLE 

INPUTS 
OUTPUT 

E 0 

L L H 
L H L 
H X (Z) 

FAST AND LS TTL DATA 

5-323 



SN54174LS365A. SN54174LS366A 
SN54174LS367A. SN54174LS368A 

DC CHARACTERISTICS. OVER OPERATING TEMPERATURE RANGE (unless otherwilie.specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V 
Guaranteed Input HIGH Voltage for 
Ail Inputs 

54 0.7 Guaranteed Input LOW Voltage for 
VIL Input LOW Voltage V 

74 0.8 Ail Inputs 

VIK Input Clamp Diode Voltage -0.65 -1.5 V Vee = MIN, liN = -18 mA 

54 2.4 3.4 V Vee = MIN, 10H = MAX, VIN = VIH 
VOH Output HIGHVoHage 

74 2.4 3.1 V or VIL per Truth Table 

54,74 0.25 0.4 V IOL=12mA Vee = Vee MIN, 
VOL Output LOW Voltage VIN = VIL or VIH 

74 0.35 0.5 V IOL=24mA per Truth Table 

10ZH Output Off Current HIGH 20 I1A Vee = MAX, VOUT = 2.7 V 

10ZL Output Off Current LOW -20 I1A Vee = MAX, VOUT = 0.4 V 

20 I1A Vee = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

0.1 mA Vee = MAX, VIN = 7.0 V 

In~t LOW Current 
-0.4 mA Vce = MAX, VIN = 0.4 V E Inputs 

IlL o Inputs -20 I1A 
Vee =_MAX, VIN = 0.5 V 
Either E Input at 2.0 V 

-0.4 mA 
Vee.'" MAX, VIN = 0.4 V 
Both E Inputs at 0.4 V 

lOS Short CircuH Current (Note 1) -40 -225 mA Vee = MAX 

Power Supply Current 

ICC LS365A, 367A 24 mA Vee = MAX 

LS366A, 368A 21 

Note 1: Not more than one oulputshould be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, Vee = 5.0 V) 

Symbol Parameter 

tpLH Propagation Delay 
tpHL 

tpZH Output Enable Time 
tpZL 

tpHZ Output Disable Time 
tpLZ 

Limits 

LS365A/LS367A LS366A/LS368A 

Min Typ Max Min 

10 16 
9.0 22 

19 35 
24 40 

30 
35 

FAST AND LS TTL DATA 

5-324 

Typ Max 

7.0 15 
12 18 

18 35 
28 45 

32 
35 

Unit Test Conditions 

ns 
eL=45 pF, 
RL=667Q 

ns 

ns eL=5.0pF 



® MOTOROLA 

OCTALTRANSPARENTLATCH 
WITH 3-STATE OUTPUTS; 
OCTAL O-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUT 

The SN54/74LS373 consists of eight latches with 3-state outputs for bus 
organized system applications. The flip-flops appear transparent to the data 
(data changes asynchronously) when Latch Enable (LE) is HIGH. When LE is 
LOW, the data that meets the setup times is latched. Data appears on the bus 
when the Output Enable (OE) is LOW. When OE is HIGHthe bus output is in 
the high impedance state. 

The SN54174LS374 is a high-speed,low-power Octal D-type Flip-Flop fea
turing separate D-type inputs for each flip-flop and 3-state outputs for bus ori
ented applications. A buffered Clock (CP) and Output Enable (OE) is common 
to all flip-flops. The SN54/74LS374 is manufactured using advanced Low 
PowerSchollky technology and is compatible with all Motorola TTL families. 

• Eight Latches in a Single Package 
• 3-State Outputs for Bus InterfaCing 
• Hysteresis on Latch Enable 
• Edge-Triggered D-Type Inputs. 
• Buffered Positive Edge-Triggered Clock 
• Hysteresis on Clock Input to Improve Noise Margin 
• Input Clamp Diodes Limit High Speed Termination Effects 

PIN NAMES 

00-07 
LE 
CP 
OE 

00-0 7 

NOTES: 

Data Inputs 
Latch Enable (Active HIGH) Input 
Clock (Active HIGH going edge) Input 
Output Enable (Active LOW) Input 
Outputs (Note b) 

a) 1 TTl Units Load (U.L.) = 40 "" HIGH/l.6 mA LOW. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 

65 (25) U.L. 

0.25 U.L. 
·0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

15 (7.5) U.L. 

b) The OU1put LOW drive factor is 7.5 U.L for Military (54) and 25 U.L. for Commercial 
(74) Temperature Ranges. The Output HIGH drive factor is 25 U.L. lor Military (54) and 
65 U.L. lor Commercial (74) Temperatura Ranges. 

SN54/74LS373 
SN54/74LS374 

OCTAL TRANSPARENT LATCH 
WITH 3-STATE OUTPUTS; 
OCTAL D-TYPE FLIP-FLOP 

WITH 3-STATE OUTPUT 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

CONNECTION DIAGRAM DIP (TOP VIEW) 
SN54174LS373 

D7 De De Os Os 04 04 l.E 

NOTE: 
The Flatpak version OE 
has the same pinouts 
(Connection Diagram) as 
the Dualln-Une Package. 

FAST AND LS TTL DATA 

5-325 

SN54174LS374 



SN54174LS373. SN54174LS374 

LS313 

On LE 

H H 

L H 

X L 

. X X 

. H = HIGH Voltage Level 
L = LOW Voltage Level 
X = Immaterial 
Z = High Impedance 

TRUTH TABLE 
. 

OE On 
L H 

L L 

L 00 

H z· . 

• Note: Co~tents of flip-flops unaffected by the state of the Output Enable input (OE). 

SN54LSJ74LS373 0 .. 0 

SN54LS174LS374 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

LOGIC DIAGRAMS 

@ ® 

54 
74 

54 
74 

54 
74 

54 
74 

FAST ANDLS TIL DATA 

5-326 

On 
H 

L 

X 

Min 

4.5 
4.75 

-55 
0 

LS374 

LE OE 

~ L· 

..r J. 
.X H 

'iYP 
5.0 
5.0 

25 
25 

()n 
H 

L 

Z· 

Vcc = PIN 20 
GND=PIN10 
0= PIN NUMBERS 

Max Unit 

5.5 V 
5.25 

125 °C 
70 

-1.0 mA 
-2.6 

12 mA 
24 



SN54174LS373. SN54174LS374 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH 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 V All Inputs 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1·5 V VCC = MIN, liN = -18 mA 

54 2.4 3.4 V VCC = MIN, 10H = MAX, VIN = VIH 
VOH Output HIGH Voltage 

74 2.4 3.1 V or VIL per Truth Table 

54,74 0.25 0.4 V IOL=12mA VCC = VCC MIN, 
VOL Output LOW Voltage VIN = VIL or VIH 

74 0.35 0.5 V IOL=24mA per Truth Table 

10ZH Output Off Current HIGH 20 IJ.A VCC = MAX, VOUT = 2.7 V 

10ZL Output Off Current LOW -20 IJ.A VCC = MAX, VOUT = 0.4 V 

20 ~ VCC "MAX, VIN = 2.7 V 
IIH Input HIGH Current 

mA VCC = MAX, VIN = 7.0 V 0.1 

IlL Input LOW Current -0.4 mA VCC = MAX, VIN = 0.4 V 

lOS Short Circuit Current (Note 1) -30 -130 mA VCC=MAX 

ICC Power Supply Current 40 mA vCC=MAx 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

LS373 

Symbol Parameter Min lYP 
fMAX Maximum Clock Frequency 

tpLH Propagation Delay, 
tpHL Data to Output 

tpLH Clock or Enable 
tpHL to Output 

tpZH Output Enable Time 
tpZL· 

tpHZ Output Disable Time 
tPLZ 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tw Clock Pulse Width 

Is Setup Time 

th Hold Time 

DEFINmON OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present at the logic input prior to 
LE transition from HIGH-to-LOW in order to be recognized and 
transferred to the outputs. 

12 
12 

20 
18 

15 
25 

12 
15 

Limits 

LS374 

Max Min lYP Max Unit Test Conditions 

35 50 MHz 

18 
18 ns 

30 15 28 
CL=45pF, 
RL=66Hl 

30 19 28 
ns 

28 20 28 
36 21 28 

ns 

20 12 20 
CL= 5.0 pF 25 15 25 ns 

Limits 

LS373 LS374 

Min Max Min Max Unit 

15 15 ns 

5.0 20 ns 

20 0 ns 

HOLD TIME (th) - is defined as the minimum time following 
the LE transition from HIGH-to-LOW that the logic level must 
be maintained at the input in order to ensure continued 
recognition. 

FAST AND LS TIL DATA 

5,327 



SN54/74LS373 

AC WAVEFORMS 

. Figure 1 

OE;lt1.3 V ~1'3V 
lPZL .. . IpLZ 

VOUT . 1.3 V .. 1.3V 

.::::r VOL 
0.5 V 

Figure 2 

AC LOAD CIRCUIT 

SWI 

TOOUTPUT ..... _ ............................ ..., 
UNDER TEST 

5.0kO 

• Includes Jig and Probe Capacitance. 

Figure 4 

FAST AND LS TTL DATA 

5-328 

Figore3 

SWITCH POSITIONS 

SYMBOL SWI SW2 

IPZH Open . Closed 

IPZL Closed Open 

IpLZ Closed Closed 

IPHZ Closed Closed 



SN54174LS374 

AC WAVEFORMS 

OE~.3V :S.3V 
tpZL IpLZ 

VOUT1.3V = 1.3 V 

3 VOL 
O.5V 

FigureS 

Figure 7 

Vee 

l~ 
SWI 

TO OUTPUT ---...... l+-+-~~~..., UNDER TEST 

5.0kU 

• Includes Jig and Probe Capacitance. 

AC LOAD CIRCUIT 

FigureS 

FAST AND LS TIL DATA 

5-329 

Figure 6 

SWITCH POSITIONS 

SYMBOL SW1 SW2 

IPZH Open Closed 

IPZL Closed Open 

IpLZ Closed Closed 

IpHZ Closed Closed 



® MOTOROLA 

4-BIT D LATCH 
The SN54/74LS375 is a 4-Bit OoType Latch for use as temporary storage 

for binary information between processing limits and input/output or indicator 
units. When the Enable (E) is HIGH, information present at the 0 input will be 
transferred to the a output and, if E is HIGH, the Q output will follow the input. 
When E goes LOW, the information present atthe 0 input prior to its setup time 
will be retained at the a outputs. 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Vee 03 aa aa E2,3 Q2 Q2 

TRUTH TABLE 
(Each latch) 

tn tn+1 

D 0 
H H 
L L 

NOTES: 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dualln-Une Package. 

tn = bit time before enable 
negative-going transition. 
tn+ I = bit time after enable 
negative-going transition. 

PIN NAMES LOADING (Note a) 

Dl-D4 

EO-l 
E2-3 
01-0 4 
01-0 4 

NOTES: 

Data Inputs 
Enable Input Latches 0, 1 
Enable Input Latches 2, 3 
Latch Outputs (Note b) 
Complimentary Latch Outputs (Note b) 

a) I TTL Unit Load (U.L.) = 40 I1A HIGH/I.6 mA LOW. 

HIGH 

0.5 U.L. 

2.0 U.L. 
2.0 U.L. 
10 U.L. 
10 U.L. 

LOW 

0.25 U.L. 

1.0 U.L. 
1.0 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 

b) The Output LOW drive factor is 25 U.L. for Military (54) and 5 U.L. for Commercial (74) 
Temperature Ranges. 

LOGIC DIAGRAM 

""~: ENABLE 

TO OTHER LATCH 

FAST AND LS TTL DATA 

5-330 

SN54/74LS375 

12 

4-81T 0 LATCH 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-OS 

DSUFFIX 
SOIC 

CASE 7516-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

LOGIC SYMBOL 

9 

Eo,1 
00 01 02 

2 3 6 5 10 11 

Vee = PIN 16 
GNO= PIN 8 

15 

03 

14 13 



SN54174LS375 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min lYP Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
. VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

o Input 20 
I1A E Input 80 

IIH Input HIGH Current 
o Input 0.1 

mA 
Elnput 0.4 

IlL Input LOW Current 
o Input -0.4 

mA E Input -1.6 

lOS Short Circuit Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 12 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C VCC = 5 0 V) 

Symbol Parameter 

tpLH Propagation Delay, Data to Q 
tpHL 

tPLH Propagation Delay, Data to a 
tpHL 

tpLH 
tpHL 

Propagation Delay, Enable to Q 

tPLH -

tpHL 
Propagation Delay, Enable to Q 

Limits 

Min lYP Max Unit 

15 27 
9.0 17 

12 20 
7.0 15 

15 27 
14 25 

16 30 
7.0 15 

FAST AND LS TTL DATA 

5-331 

ns 

ns 

ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

Vcc = MAX, VIN = 7.0 V 

Vcc = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 



SN54/74LS375 

LOGIC DIAGRAM 

PMA~... • .. ~(SN54LS/74LS3750NLV) 
ENABLE 

TO OTHER IJITCH 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 rnA 

IOL Output Current - Low 54 4.0 rnA 
74 8.0 

AC SETUP REQUIREMENTS (TA = 25°C VCC = 5 0 V) 

Limits 

Symbol Parameter Min Typ Max Unit .. Test Conditions 

tw Enable Pulse Width 20 ns 

ts Setup Time 20 ns VCC=5.0V 

th Hold Time 0 ns 

AC WAVEFORMS 

E 

a 

DEFINITION OF TERMS 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present althe logic input prior to 
the clock transition from LOW-to-HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 

the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued 
recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from 
LOW-to-HIGH and still be recognized. 
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® MOTOROL.A 

OCTAL D FLIP-FLOP WITH ENABLE; 
HEX D FLIP-FLOP WITH ENABLE; 
4-BIT D FLIP-FLOP WITH ENABLE 

The SN54/74LS3n is an 8-bit register built using advanced Low Power 
Schottky technology. This register consists of eight D-type flip-flops with a 
buffered common clock and a buffered common clock enable. 

The SN54/74LS378 is a 6-Bit Register with a buffered common enable. 
This device is similar to the SN5417 4LS17 4, but with common Enable rather 
than common Master Reset. 

The SN54/74LS379 is a 4-Bit Register with buffered common Enable. This 
device is similar to the SN54/74LS175 but features the common Enable 
rather then common Master Reset. 

• 8-Bit High Speed Parallel Registers 
• Positive Edge-Triggered D-Type Flip Flops 
• Fully Buffered Common Clock and Enable Inputs 
• True and Complement Outputs 
• Input Clamp Diodes Limit High Speed Termination Effects 

PIN NAMES 

E 
00- 03 
CP 

00-0 3 
00-03 

NOTES: 

Enable (Active LOW) Input 
Data Inputs 
Clock (Active HIGH Going Edge) Input 
True Outputs (Note b) 
Complemented Outputs (Note b) 

a) 1 TTL Unit Load (U.L.) = 40 flA HIGH/1.S mA LOW. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
10 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

5 (2.5) U.L. 
5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for MilHary (54) and 5 U.L. for Commercial 
(74) Temperature Ranges. 
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SN54/74LS377 
SN54/74LS378 
SN54/74LS379 

OCTAL D FLIP-FLOP WITH 
ENABLE; HEX D FLIP-FLOP 

WITH ENABLE; 4-BIT D FLIP-FLOP 
WITH ENABLE 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

N SUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

J SUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXOW SOIC 
SN74LSXXXO SOIC 



SN54174LS377. SN54174LS378. SN54174LS379 

CONNECTION DIAGRAM DIPS (TOP VIEW) 

SN54174LS377 

SN54174LS378 

VCC QS Os 04 Q4 03 Q3 CP 

VCC 

SN54/74LS379 

Q3 03 03 02 02 Q2 

QO 01 

FAST AND LS TIL DATA 
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CP 

GNO 

NOTE: 
The Flatpak version 
has the same pinouts . 
(Connection Diagram) as 
the Dualln-Une Package. 

NOTE: 
The Flalpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dulilln-Line Package. 



SN54/74LS3n 

SN54174LS378 

SN54/74LS379 

SN54/74LS377 • SN54/74LS378 • SN54114LS379 

JD 
E 

CD 
Do 

00 
® 

0 
DO 

00 00 
CD ® 

LOGIC DIAGRAMS 

® 
03 

01 ~ 03 

® <D ® 

® 
01 
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® 
05 

04 Os 

® ® 

® ® 
02 Da 



SN54174LS377 • SN54174LS378 • SN54174LS379 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54, 74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH Input HIGH Voltage 2.0 V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Input LOW Voltage 
54 0.7 Guaranteed Input LOW Voltage for 

VIL V All Inputs 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC = MIN, liN =-18 mA 

54 2.5 3.5 V VCC = MIN, 10H = MAX, VIN = VIH 
VOH Output HIGH Voltage 

74 2.7 3.5 V or VIL per Truth Table 

54,74 0.25 0.4 V IOL=4.0mA I VCC = VCC MIN, 
VOL Output LOW Voltage I VIN = VIL or VIH 

74 0.35 0.5 V IOL=8.0mA per Truth Table 

20 I!A VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

0.1 mA VCC = MAX, VIN = 7.0 V 

IlL Input LOW Current -0.4 mA VCC = MAX, VIN = 0.4 V 

lOS Short Circuit Current (Note 1) -20 :-100 mA VCC = MAX 

LS377 28 
ICC Power Supply Current LS378 22 mA Vce = MAX, NOTE 1 

LS379 15 

NOTE: W~h all Inputs open and GND applied to all data and enable inputs, ICC is measured after a momentary GND, then 4.5 V IS applIed to clock. 
Note 1: Not more than one output should be shoited at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

fMAX Maximum Clock Frequency 30 40 MHz 

tpLH Propagation Delay, 17 27 
VCC=5.0V 

tpHL Clock to Output 18 27 
ns CL=15pF 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tw Any Pulse Width 20 ns 

Is Data Setup Time 20 ns 

Enable Setup I Inactive - State 10 ns VCC=5.0V 
ts Time I Active - State 25 ns 

th Any Hold Time 5.0 ns 

DEFINITION OF TERMS 

Unit 

V 

°c 

mA 

mA 

SETUP TIME (ts) - is defined as the minimum time required 
for the correct logic level to be present althe logic input prior to 
the clock transition from LOW-to-HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME (th) - is defined as the minimum time following 

the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued 
recognition. A negative HOLD TIME indicates that the correct 
logic level may be released prior to the clock transition from 
LOW-to-HIGH and still be recognized. 
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CP 

DORE 

SN54174LS377 • SN54174LS378 • SN54174LS379 

TRUTH TABLE 

E CP 

H -r-

L -r-
L -r-

L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Immaterial 

On Qn 

X No 
Change 

H H 

L L 

AC WAVEFORMS 

SN54/74LS377 

Qn 

No 
Change 

L 

H 

SN54174LS378 

Q _____ ...J 

Figure 1. Clock to Output Delays Clock Pulse 
Width, Frequency, Setup and Hold Times Data 

or Enable to Clock 

SN54174LS379 

Figure 2. Clock to Output Delays Clock Pulse 
Width, Frequency, Setup and Hold Times Data 

or Enable to Clock 

CP 1.3V 1.3V 

1s(H}-r::i I+- Ih(H)IS(L) ~ I+--lh(L) 

E,DM;;§61.3VWIA I~ 
~IPLH ~lpHL 

Q 11.3V ~ 

'The shaded areas indicate when the input Is permitted to change for predictable output performanoe. 

Figure 3. Clock to Output Delays Clock Pulse 
Width, Frequency, Setup and Hold Times Data, 

Enable to Clock 
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II 

® MOTOROLA 

QUAD 2-INPUT 
EXCLUSIVE-OR GATE 

Vee 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 54 
74 

TA Operating Ambient Temperature Range 54 

IOH Output Current - High 

IOL Output Current - Low 

74 

54,74 

54 
74 

FAST AND LS TIL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS386 

QUAD 2-INPUT 
EXCLUSIVE-OR GATE 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 632-08 

NSUFFIX 
PLASTIC 

CASE 646-06 

DSUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Typ 

5.0 
5.0 

25 
25 

Ceramic 
Plastic 
SOIC 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
8.0 

Unit 

V 

°C 

rnA 

rnA 



SN5417 4LS386 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

V,H Input HIGH Voltage 2.0 V 

54 0.7 
V,L Input LOW Voltage V 

74 0.8 

V,K Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

40 ~ 
"H Input HIGH Current 

mA 0.2 

"L Input LOW Current -0.8 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 10 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay, 
tpHL Other Input LOW 

tpLH Propagation Delay, 
tpHL Other Input HIGH 

Limits 

Min Typ Max Unit 

12 23 
10 17 

20 30 
13 22 
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ns 

ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, Y,N = V,H 
. or V,L per Truth Table 

IOL=4.0mA VCC;= VCC MIN, 
Y,N = V,L or V,H 

'OL= 8.0 mA per Truth Table 

VCC = MAX, Y,N = 2.7 V 

Vec;' MAX, Y,N = 7.0 V 

VCC = MAX, Y,N = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Condhlons 

VCC=5.OV 
CL=15pF 



II 

® MO"l"OROLA 

DUAl.. DECADE COUNTER; 
DUAL 4-STAGE 
BINARY COUNTER 

The SN54/74LS390 and SN54/74LS393 each contain a pair of high-speed 
4-stage ripple counters. Each half of the LS390 is partitioned into a 
divide-by-two section and a divide-by five section, with a separate clock input 
for each section. The two sections Clln be connected to count in the 8.4.2.1 
BCD code or they can count in a biquinary sequence to provide a square wave 
(50% duty cycle) at the final output. 
· Each half of the LS393 operates as a Modu10-16 binary divider, with the last 
three stages triggered in a ripple fashion. In both the LS390 and the LS393, 
the flip-flops are triggered by a HIGH-to-LOW transition of their CP inputs. 
Each half of each circuit type has a Master Reset input which responds to a 
HIGH signal by forcing all four outputs to the LOW state. 

• Dual Versions of LS290 and LS293 
• LS390 has Separate Clocks Allowing +2, +2.5, +5 
• Individual Asynchronous Clear for Each Counter 
• Typical Max Count Frequency of 50 MHz 
• Input Clamp Diodes Minimize High Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

SN54174LS390 
Vee CPo MR 00 CP1 01 ~ 03 

CPo MR 00 02 GND 

SN54174LS393 

Vee CP MR 00 01 02 03 

NOTE: 
The Flalpak version 
has the same pinouts 
(Connection Diagram) as 
Ihe Dualln-Une Package. 
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SN54/74LS390 
SN54/74LS393 

DUAL DECADE COUNTER; 
DUAL 4-STAGE 

BINARY COUNTER 

LOW POWER SCHOTTKY 

,,- JSUFFIX 
CERAMIC 

CASE 620-09 

". NSUFFIX 
PLASTIC 

CASE 648-08 

16# o SUFFIX 
SOIC 

CASE 7518-03 ,,. JSUFFIX 
CERAMIC 

CASE 632-08 

'. NSUFFIX 
PLASTIC 

CASE 646-06 

14# o SUFFIX 
SOIC 

CASE 751A-02 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 



SN54174LS390. SN54174LS393 

PIN NAMES LOADING (Note a) 

HIGH LOW 

CP Clock (Active LOW going edge) 
Input to + 16 (LS393) 0.5 U.L. 1.0U.L. 

CPO Clock (Active LOW going edge) 
Input to +2 (LS390) 0.5 U.L. 1.0 U.L. 

CPl Clock (Active LOW going edge) 
Input to +5 (LS390) 0.5 U.L. 1.5 U.L. 

MR Master Reset (Active HIGH) Input 0.5 U.L. 0.25 U.L. 

00-0 3 Flip-Flop outputs (Note b) 10 U.L. 5 (2.5) U.L. 

NOTES: 
a) I TIL Unit Load (U.L.) = 40 ~ HIGH/I.6 mA LOW. 
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial (74) 

Temperature Ranges. 

FUNCTIONAL DESCRIPTION 

Each half of the SN54/74LS393 operates in the Modulo 16 
binary sequence, as indicated in the + 16 Truth Table. The first 
flip-flop is triggered by HIGH-to-LOW transitions of the CP 
input signal. Each of the other flip-flops is triggered by a 
HIGH-to-LOW transition of the a output of the preceding 
flip-flop. Thus state changes of the a outputs do not occur 
simultaneously. This means that logic signals derived from 
combinations of these outputs will be subject to decoding 
spikes and, therefore, should not be used as clocks for other 
counters, registers or flip-flops. A HIGH signal on MR forces 
all outputs to the LOW state and prevents counting. 

Each half of the LS390 contains a +5 section that is 
independent except for the common MR function. The +5 

section operates in 4.2.1 binary sequence, as shown in the +5 
Truth Table, with the third stage output exhibiting a 20% duty 
cycle when the input frequency is constant. To obtain a + 10 
function having a 50% duty cycle output, connect the input 
signal to CPl and connect the a3 output to the CPO input; the 
aO output provides the desired 50% duty cycle output. If the 
input frequency is connected to CPO and the aO output is 
connected to CP1, a decade divider operating in the 6.4.2.1 
BCD code is obtained, as shown in the BCD Truth Table. Since 
the flip-flops change state asynchronously, logic signals 
derived from combinations of LS390 outputs are also subject 
to decoding spikes. A HIGH signal on MR forces all outputs 
LOW and prevents counting. 

SN54/74LS390 LOGIC DIAGRAM (one half shown) 

SN54174LS393 LOGIC DIAGRAM (one half shown) 
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SN54174LS390. SN54174LS393 

SN54/74LS390 BCD 
TRUTH TABLE 

(Input on CPO; QO CP1) 

OUTPUTS 
COUNT 

Q3 Q2 Q1 Qo 

0 L L L L 
1 L L L H 
2 L L H L 

3 L L H H 
4 L H L L 
5 L H L H 

6 L H H L 
7 L H H H 
8 H L L L 
9 H L L H 

~ 

r-

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC SupplyVoltaQ.e 

S!II54I74LS390 +5 
TRUTH TABLE 
(Input on CP1) 

OUTPUTS 
COUNT 

Q3 Q2 Ql 

0 L L L 
1 L L H 
2 L H L 
3 L H H 
4 H L L 

0 
SN54174LS390 +10 (50% @ QO) 

TRUTH TABLE 
(Input on CP1, Q3 to CPO) 

OUTPUTS 
COUNT 

Q3 Q2 Ql Qo 

0 L L L L -1 L L H L 
2 L H L L 

3 L H H L 
4 H L L L 
5 L L L H 

6 L L H H 
7 L H L H 
8 L H H H -9 H L L H 

54 
74 

TA Operating Ambient Temperature Range 54 

IOH Output Current - High 

IOL Output Current - Low 

74 

54, 74 

54 
74 

FAST AND LS TTL DATA 

5-342 

Min 

4.5 
4.75 

-55 
0 

SN54174LS393 
TRUTH TABLE 

OUTPUTS 
COUNT 

Q3 Q2 

0 L L 
1 L L 
2 L L 
3 L L 

4 L H 
5 L H 
6 L H 
7 L H 

8 H L 
9 H L 
10 H L 
11 H L 

12 H H 
13 H H 
14 H H 
15 H H 

H = HIGH Voltage Level 
L = LOW Vo~age Level 

iyp Max 

5.0 5.5 
5.0 5.25 

25 125 
25 70 

-0.4 

4.0 
8.0 

Q1 

L 
L 
H 
H 

L 
L 
H 
H 

L 
L 
i-t 

·H 

L 
L 
H 
H 

Qo 

L ~ 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L 
H 

L 
H 
L t--H 

Unit 

V 

°c 

rnA 

rnA 



SN54174LS390. SN54174LS393 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 !lA 
IIH Input HIGH Current 

0.1 mA 

MR -0.4 mA 

IlL Input LOW Current CP, CPO -1.6 mA 

CPl -2.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 26 mA 

Note 1: Not more than one output should be shorted at a t.me, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25'C, VCC = 5.0 V) 

Symbol Parameter 

fMAX 
Maximum Clock Frequency 

CPO to 00 

'MAX 
Maximum Clock Frequency 

CPl toOl 

tpLH Propagation Delay, 
tpHL CP to 00 LS393 

tpLH -
LS390 

tpHL 
CPO to 00 

tpLH CPto03 LS393 
tpHL 

tpLH 
CPO to 02 LS390 

tpHL 

tpLH 
CPl toOl LS390 

tPHL 

tpLH 
CPl to 02 LS390 

tpHL 

tpLH 
CPl to 03 LS390 

tpHL 

tpHL MR to Any Output LS390/393 

Limits 

Min Typ Max Unit 

25 35 MHz 

20 MHz 

12 20 
13 20 ns 

12 20 
13 20 

ns 

40 60 
40 60 

ns 

37 60 
39 60 

ns 

13 21 
14 21 

ns 

24 39 
26 39 

ns 

13 21 
14 21 

ns 

24 39 ns 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN = -18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

CL=15pF 

• 
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SN54174LS390 • SN54/74LS393 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Symbol 

tw 
tw 
tw 
tw 
tree 

Limits 

Parameter Min Typ Max, Unit Test Conditions 

Clock Pulse Width LS393 20 ns 

CPo Pulse Width LS390 20 ns 

CP1 Pulse Width LS390 40 ns VCC=5.0V 

MR Pulse Width LS3901393 20 ns 

Recovery Time LS390/393 25 ns 

AC WAVEFORMS 

1.3V~ /. ~.3V 
tpHL ~ I-- tw ---q tpLH 

Q --- 1.3~,,-, _______ -,~ 

Figure 1 

MR&MS 

1.3~ "-1.3 V 

_-oJ I--tw-+~irec-1----

I ~,---.3V _ 

tpHL:±::=1 

-- ~.3V / Q 

Figure 2 

'The number of Clock Pulses required between tpHL and tpLH measurements can be determined from the appropriate Truth Table, 
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® MOTOROLA 

4-BIT SHIFT REGISTER 
WITH 3-STATE OUTPUTS 

The SN74LS395 is a 4-Bit Register with 3-state outputs and can operate 
in either a synchronous parallel load or a serial shift-right mode, as 
determined by the Select input. An asynchronous active LOW Master Reset 
(MR) input overrides the synchronous operations and clears the register. An 
active HIGH Output Enable (OE) input controls the 3-state output buffers, but 
does not interfere with the other operations. The fourth stage also has a 
conventional output for linking purposes in multi-stage serial operations. 

• Shift Left or Parallel 4-Bit Register 
• 3-State Outputs 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

PIN NAMES 

PO-P3 
Os 
S 
CP 
MR 
OE 
00-0 3 
03 

NOTES: 

Parallel Inputs 
Serial Data Input 
Mode Select Input 
Clock (Active LOW) Input 
Master Reset (Active LOW) Input 
Output Enable (Active HIGH) Input 
3-State Register Outputs 
Register Output 

a) 1 TTL Unit Load (U.L.) = 40 I1A HIGH/!.6 mA LOW. 

CP OE 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
0.5 U.L. 
65 U.L. 
10 U.L. 

0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 
0.25 U.L. 

15 U.L. 
5U.L. 
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10 

9 

SN74LS395 

4-81T SHIFT REGISTER 
WITH 3-STATE OUTPUTS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

DSUFFIX 
SOIC 

CASE 751B-03 

ORDERING INFORMATION 

SN74LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

CeramiC 
Plastic 
SOIC 

LOGIC SYMBOL 

7 3 4 5 6 

1 15 14 13 12 

VCC = PIN 16 
GND= PIN 8 

11 

• 



II 

SN74LS395 

LOGIC DIAGRAM 

FUNCTION DESCRIPTioN 

The SN74LS395 contains four D-type edge-triggered 
flip-flops and auxiliary gating to select a D input either from a 
Parallel (Pn) input or from the preceding stage. When the 
Select input is HIGH, the Pn inputs are enabled. A LOW signal 
on the S input enables the serial inputs for shift-right opera
tions, as indicated in the Truth Table. 

State changes are initiated by HIGH-to-LOW transitions on 
the Clock Pulse (CP) input. Signals on the Pn, Os and S inputs 
can change when the Clock is in either state, provided thatthe 
recommended set-up and hold times are observed. When the 

S input is LOW, a CP HIGH-LOW transition transfers data in 
00 to 01,01 to 02, and 02 to 03. A left-shift is accomplished 
by connecting the outputs back to the Pn inputs, but offset one 
place to the left, i.e., 03 to P2, 02 to P1 and 01 to PO, with P3 
acting as the linking inputfrom another package. 

When the OE input is HIGH, the output buffers are disabled 
and the 00-03 outputs are in a high impedance condition. 
The shifting, parallel loading or resetting operations can still be 
accomplished, however. 

MODE SELECT - TRUTH TABLE 

Operating Mode 

Asynchronous Reset 
Shift, SET First Stage 

Shift, RESET First Stage 
Parallel Load 

H = HIGH Voltage Level 
L = LOW VOHage Level 
X = Immaterial 

MR CP 

L X 
H '-
H '-
H '-

tn, n + 1 = time before and after CP HIGH-tO'LOW transition 

NOTE: 

Inputs@tn 

S Os 

X X 
L H 

L L 
H X 

Outputs @ tn+ 1 

Pn 00 01 02 

X L L L 
X H OOn Otn 

X L °On 01n 
Pn Po PI P2 

When OE is HIGH, outputs 00-03 are in the high impedance state; however, this does not affect other operations or the 03 output. 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

10H 

10L 

Parameter 

Supply Vo~age 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - Low 

FAST AND LS TIL DATA 
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Min Typ Max 

4.75 5.0 5.25 

0 25 70 

-0.4 

B.O 

03 

L 

02n 

°2n 
P3 

Unit 

V 

·C 

rnA 

rnA 



SN74LS395 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

VIL Input LOW Voltage 0.8 V 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

VOH Output HIGH Voltage 2.7 3.5 V 

0.25 0.4 V 
VOL Output LOW Voltage 

0.35 0.5 V 

10ZH Output Off Current HIGH 20 I1A 
10ZL Output Off Current LOW -20 I1A 

I 20 I1A 
IIH Input HIGH Current 

I -0.1 mA 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

Power Supply Current 
mA Total, Output HIGH 31 

ICC 

Total, Output LOW 34 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Input Clock Frequency 

tpHL Propagation Delay, Clear to Output 

tpLH Propagation Delay, Low to High 

tPHL Propagation Delay, High to Low 

tpZH Output Enable Time 
tpZL 

tPLZ Output Disable Time 
tpHZ 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol Parameter 

tw Clock Pulse Width 

Is Setup Time, Mode Select 

Is Setup Time, All Others 

th Data Hold Time 

Limits 

Min Typ Max Unit 

30 45 MHz 

22 35 ns 

15 30 
25 30 

ns 

15 25 
17 25 

ns 

12 20 
11 17 

ns 

Limits 

Min Typ Max 

16 

40 

20 

10 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC =MIN, liN =-18mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, Vo = 2.4 V 

VCC = MAX, Vo = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

Vcc = MAX 

VCC = MAX, OE = GND, CP = GND 

VCC = MAX, OE = 4.5 V, CP 
momentary 3.0 V then GND 

Test Conditions 

VCC=5.0V 
CL=15pF 

CL= 5.0 pF 

Unit Test Conditions 

ns 

ns 
VCC=5.0V 

ns 

ns 

II 
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SN74LS395 

AC WAVEFORMS 

The shaded areas indicate when the input is permitted to change for predictable output performance. 

D LOAD SERIAL DATA 
SHIFT RIGHT LOAD PARALLEL DATA 

CP OR 
MR 

Q----

"The Data Input is Os lor S = LOW and Pn lor S = ,HIGH. 

Figure 1 

Figure 3 

Vec 

~'L 
SWI 

TO OUTPUT 
UNDER TEST ---.,...~__tot-l*i~ 

5kQ 

S 

AC LOAD CIRCUIT 

SW2/ 

• Includes Jig and Probe Capacitance. .FigureS 

FAST AND LS TTL DATA 
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Figure 2 

Figure 4 

SWITCH POSITIONS 

SYMBOL SW1 SW2 

IpZH Open Closed 

IpZL Closed Open. 

IpLZ Closed Closed 

IpHZ Closed Closed 



® MOTOROLA 

QUAD 2-PORT REGISTER 
The SN54/74LS398 and SN54/74LS399 are Quad 2-Port Registers. They 

are the logical equivalent of a quad 2-input multiplexer followed by a quad 4-bit 
edge-triggered register. A Common Select input selects between two 4-bit in
put ports (data sources). The selected data is transferred to the output register 
on the LOW-to-HIGH transition of the Clock input. The SN54174LS398 fea
tures both Q and Q inputs, while the SN54/74LS399 has only Q outputs. 

• Select From Two Data Sources 
• Fully Positive Edge-Triggered Operation 
• Both True and Complemented Outputs on SN54/74LS398 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

Qa Qa loa 11a lIb 

Vee = PIN 20 
GNo = PIN 10 

Vee Qd IOd lId 

5 

Qc ep 

GNo 

Qc ep 

Qa loa 11a lIb lOb GNO 
Vee = PIN 16 
GNo = PIN 8 

PIN NAMES 

S 
CP 
loa-IOd 

11a-lod 
aa-ad 
aa-ad 

NOTES: 

Common Select Input 
Clock (Active HIGH Going Edge) Input 
Data Inputs From Source 0 
Data Inputs From Source 1 
Register True Outputs (Note b) 
Register Complementary Outputs 
(Note b) 

a) 1 TTL Unit Load (U.L.) = 40 I1A HIGH/I.e rnA LOW. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
0.5 U.L. 0.25 U.L. 
10 U.L. 5 (2.5) U.L. 

10 U.L. 5 (2.5) U.L. 

b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for COmmercial 
(74) Temperature Ranges. 

FAST AND LS TIL DATA 
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SN54/74LS398 
SN54/74LS399 

QUAD 2-PORT REGISTER 

LOW POWER SCHOTTKY 

16# 

J SUFFIX 
CERAMIC 

CASE 620-09 

N SUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 8-03 

~-
JSUFFIX 
CERAMIC 

CASE 732-03 1 00_ NSUFFIX 
PLASTIC 

CASE 738-03 

20. DWSUFFIX 
SOIC 

CASE 7510-03 
1 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXOW SOIC 
SN74LSXXXO SOIC 

• 
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SN54174LS398. SN54174LS399 

FUNCTIONAL BLOCK DIAGRAM 

lOA -------r, 
s 

lOB -----'-t-+-r, 

liB ------iH-l..J 

10C -----+-+-r, 
QC 

IIC ------iH-l.-./ 

, 100 -----+-+-r, 
QO 

110 -------L...-J 

* SN54/74LS398 only 

FUNCTIONAL DESCRIPTION 

The SN54/,74LS398 and SN54/74LS399 are high-speed 
Quad 2-Port Registers. They select four bits of data from two 
sources (Ports) under the control of a common Select Input 
(S). The selected data is transferred to a 4-Bit Output Register 
synchronous with the LOW-to-HIGH transition of the Clock in-

put (CPl. The 4-Bit RStype output register is fully edge-trig
gered. The Data inputs (I) and Select inputs (S) must be stable 
only a setup time prior to and hold time after the LOW-to-HIGH 
transition of the Clock input for predictable operation. The 
SN54/74LS398 has both Q and Q Outputs available. 

FUNCTION TABLE 

INPUTS OUTPUTS 

S 10 11 Q Q* 

I I X L H 

'I':' h X H L 

h X I L H 

h X h H L 

*SN54174LS398 only 

I = LOW Voltage Level one setup time pior to the LOW·to-HIGH clock transition 
h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH clock transition 
L = LOW Voltage Level 
H = HIGH Voltage Level 
X = Immaterial 

FAST AND LS TIL DATA 

5-350 



SN54174LS398. SN54174LS399 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -0.4 

10L Output Current - Low 54 4.0 
74 8.0 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage ~0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 j.LA 
IIH Input HIGH Current 

mA 0.1 

IlL Input LOW Current -0.4 mA 

lOS Short Circuit Current (Note 1) -20 -100 mA 

ICC Power Supply Current 13 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

tPLH Propagation Delay, 
tpHL Clock to Output Q 

Limits 

Min Typ Max Unit 

18 27 
21 32 

FAST AND LSTTL DATA 
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ns 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC= MIN, liN =-18mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

10L= 8.0 mA per Truth Table 

VCC = MAX, VIN=2.7V 

Vec = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC = MAX 

Test Conditions 

VCC=5.0V 
CL=15pF 

Unit 

V 

°c 

mA 

mA 

• 



II 

SN54174LS398. SNS4174LS399 

AC SETUP REQUIREMENTS (TA = 25°C) 

Limits 

Symbol Parameter Min 

tw Clock Pulse Width 20 

ts Data Setup TIme 25 

ts Select Setup TIme 45 

th Hold TIme, Any Input 0 

DEFINITIONS OF TERMS 

SETUP TIME(tsl - is defined as the minimum time required 
for the correct logic level to be present atthe logic input prior to 
the clock transition from LOW-to-HIGH in order to be recog
nized and transferred to the outputs. 

HOLD TIME(thl - is defined as the minimum time following 

Typ Max Unit Test Conditions 

ns 

ns 
VCC=5.0V 

ns 

ns 

the clock transition from LOW-to-HIGH that the logic level 
must be maintained at the input in order to ensure continued 
recognition. A negative Hold Time indicates that the correct 
logic level may be released prior to the clock transition' from 
LOW-to-HIGH and still be recognized. 

AC WAVEFORMS 

_Q_o_, Q ___ -1-.3-V ... * Q = 10 

Figure 1 Figure 2 

Figure 3 

·The shaded areas indicate when the input is permitted to change for predictable output performance. 

FAST AND LS TTL DATA 
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® MOTOROLA 

DUAL DECADE COUNTER 
The SN54/74LS490 contains a pair of high-speed 4-stage ripple counters. 

Each half of the SN54/74LS490 has individual Clock, Master Reset and Mas
ter Set (Preset 9) inputs. Each section counts in the 8, 4, 2, 1 BCD code. 

• Dual Version of SN54/74LS490 
• Individual Asynchronous Clear and Preset to 9 for Each Counter 
• Count Frequency - Typically 65 MHz 
• Input Clamp Diodes Limit High-Speed Termination Effects 

CONNECTION DIAGRAM DIP (TOP VIEW) 

CPa MRa OOa MSa 01a 02a Oaa GND 

PIN NAMES LOADING (Note a) 

HIGH LOW 

MS Master Set (Set to 9) Input 0.5 U.L. 0.25 U.L. 
MR Master Reset 0.5 U.L. 0.25 U.L. 
CP Clock Input (Active LOW Going Edge) 1.5 U.L. 1.5 U.L. 
00-03 Counter Outputs (Note b) 10 U.L. 5 (2.5) U.L. 

NOTES: 
a) 1 TTL Unit Load (U.L.) = 40 flA HIGH/1.6 mA LOW. 
b) The Output LOW drive factor is 2.5 U.L. for Military (54) and 5 U.L. for Commercial 

(74) Temperature Ranges. 

LOGIC DIAGRAM (ONE HALF SHOWN) 

4 
MS~;~12~------~----------~-------------------' 

_1 
CP ..,.15:-----, 

MR~=~~----~----~----~--~----_+----~ 

300 13 50111 

FAST AND LS TTL DATA 
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SN54/74LS490 

DUAL DECADE COUNTER 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 64B-OB 

o SUFFIX 
SOIC 

CASE 7518-03 

ORDERING INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
SN74LSXXXD 

Ceramic 
Plastic 
SOIC 

TRUTH TABLE 

OUTPUTS 

COUNT Q3 Q2 Q1 QO 

0 L L L L 
1 L L L H 
2 L L H L 

3 L L H H 
4 L H L L 
5 L H L H 

6 L H H L 
7 L H H H 
B H L L L 
9 H L L H 
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SN54/74LS490 

GUARANTEED. OPERATING RANGES 

Symbol Parameter Min Typ Max Unit 

VCC 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 rnA 

IOL Output Current - Low 54 4.0 rnA 
74 B.O 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Vo~age V 

74 O.B 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 IIA 
IIH Input HIGH Current 

rnA 0.1 

MS,MR -0.4 
IlL Input LOW Current rnA 

Clock -1.6 

lOS Short Circu~ Current (Note 1) -20 -100 rnA 

ICC Power Supply Current 26 rnA 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second. 

AC SET-UP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit 

tw Any Pulse Width 

ts MR or MS to Setup Time 

20 

25 

FAST AND LS TTL DATA 
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ns 

ns 

Test Conditions 

Guaranteed Input HIGH VoltaQe lor 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-lB rnA 

VCC = MIN, IOH = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC = MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 



SN54174LS490 

AC CHARACTERISTICS (TA = 25°C) 

Symbol 

iMAX 

tPLH 
tpHL 

tpLH 
tpHL 

tpLH 
tpHL 

tpHL 

tpLH 
tpHL 

Limits 

Parameter Min Typ Max Unit 

Maximum Clock Frequency 25 35 MHz 

Propagation Delay, CP to QO 
12 20 
13 20 

ns 

- 24 39 
Propagation Delay, CP to Q1 or Q3 26 39 

ns 

Propagation Delay, CP to Q2 
32 54 
36 54 

ns 

Propagation Delay, MR to Output 24 39 ns 

Propagation Delay, MS to Output 
24 39 
20 36 

ns 

AC WAVEFORMS 

'CP 1.3 V 

tPHL:b; 

Q 1.3V''-____ ____ 

Figure 1 

MR&MS 1.3 V 1.3V 

Figure 1 

Figure 1 

Figure 3 

Figure 2 

Figure 2 

Figure 2 

r- tw ---l_.j..I·~~·1 =-;:tr=ec---

CP ----'1-.. -.-
1

-----.., 1.3 V 

tpHL 

Q "-'.3 V 
Figure 2 

MS 1.3V 

.1. -I t 

Figure 3 

Test Conditions 

VCC=5.0V, 
CL = 15 pF 

*The number of Clock Pulses required between the tpHL and tpLH measurements can be determined from the Truth Table. 

FAST AND LS TTL DATA 
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® MOTOROLA 

OCTAL BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

The SN54!74LS540 and SN54114LS541 are octal buffers and line drivers 
with the same functions as the LS240 and LS241, but with pinouts on the 
opposite side of the package. 

These device types are designed to be used as memory address drivers, 
clock drivers and bus-oriented transmitters! receivers. These devices are 
especially useful as output ports for the microprocessors, allowing ease of 
layout and greater PC board density. 

• Hysteresis at Inputs to Improve Noise Margin 
• PNP Inputs Reduce Loading 
• 3-State Outputs Drive Bus Lines 
• Inputs and Outputs Opposite Side of Package, Allowing Easier 

Interface to Microprocessors 
• Input Clamp Diodes Limit High-Speed Termination Effects 

LOGIC AND CONNECTION DIAGRAMS DIP (TOP VIEW) 

SN54/74LS540 

SN54174LS541 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 

TA Operating Ambient Temperature Range 

IOH Output Current - High 

IOL Output Current - Low 

54 
74 

54 
74 

54 
74 

54 
74 
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SN54/74LS540 
SN54/74LS541 

OCTAL BUFFER/LINE DRIVER 
WITH 3-STATE OUTPUTS 

Min 

4.5 
4.75 

-55 
0 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °C 
25 70 

-12 mA 
-15 

12 mA 
24 



SN5417 4LS540 • SN5417 4LS541 

BLOCK DIAGRAM 
LS540 LS541 

I 
-I 

I 
01 

(18) VI 
01 

I Jr (18) VI 

I I I 
~--- "1 ~--- "1 

02~ ~V2 02~ ~V2 
1----
~ Da JL[---- ~ 03~ V3 V3 

J2L.[---- ~ J2L.[---- ~ 04 V4 04 V4 
t----

~Vs 
t----

~Vs Os~ Os JLi 
(7) ,--- P ,--- l (13) 

Os ---r VS 06~ -1-- V6 
o (8) r--- L...JgJ o (8) r--- L...JgJ 
7~ ___ -I Y7 

7~ ___ -I V7 

o AJ I---l2!) V8 oAJ I---l2!)vs 8 1 ______ 8 1 ______ 

INPUTS OUTPUTS 

E1 E2 D LS540 

L L H L 
H X X Z 
X H X Z 
L L L H 

L = LOW Voltage level 
H = HIGH Voltage Level 
X = Immaterial 
Z = High Impedance 

LS541 

H 
Z 
Z 
L 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

V,H Input HIGH Voltage 2.0 V 

54 0.7 
V,L Input LOW Voltage V 

74 0.8 

V,K Input Clamp Diode Voltage -0.65 -1.5 V 

54, 74 2.4 3.4 V 
VOH Output HIGH Voltage 

54, 74 2.0 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

VT+-VT- Hysteresis 0.2 0.4 V 

10ZH Output Off Current HIGH 20 I1A 
10ZL Output Off Current LOW -20 IlA 

20 I1A 
IIH Input HIGH Current 

0.1 mA 

',L Input LOW Current -0.2 mA 

lOS Short Circuit Current (Note 1) -40 -225 mA 

Power Supply Current 
mA Total, Output HIGH LS540 25 

LS541 32 mA 

ICC LS540 45 mA 
Total, Output LOW 

LS541 52 mA 

LS540 52 mA 
Total Output 3-State 

LS541 55 mA 

Note 1: Not more than one output should be shorted at a t,me, nor for more than 1 second. 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC = MIN, liN =-18 mA 

VCC = MIN, 10H = -3.0 mA 

VCC = MIN, 10H = MAX, V,L = 0.5 V 

'OL=12mA VCC = VCC MIN, 
Y,N = V,L or V,H 

'OL=24mA per Truth Table 

VCC=MIN 

VCC = MAX, VOUT = 2.7 V 

VCC = MAX, VOUT = 0.4 V 

Vcc = MAX, VIN=2.7V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, Y,N = 0.4 V 

VCC=MAX 

VCC = MAX 
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SN54n4LS540 • SN54n4LS541 

AC CHARACTERISTICS (TA = 25°C) 

Symbol 

tpLH 

tpLH 

tpHL 

tpHL 

tpZH 

tpZL 

tPHZ 

tPLZ 

Limits 

Parameter Min Typ Max 

LS540 9.0 15 

Propagation Delay. LS541 12 15 

Data to Output LS540 12 15 

LS541 12 18 

Output Enable Time LS540 15 25 

to HIGH Level LS541 15 32 

Output Enable Time LS540 20 38 
to LOW Level LS541 20 38 

Output Disable Time LS540 10 18 

to HIGH Level LS541 10 18 

Output Disable Time LS540 15 25 

to LOW Level LS541 15 29 

AC WAVEFORMS 

~1.3V ~ 
-J~itpHL 
V~I.3V . ~V 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

Unit Test Conditions 

ns 

VCC=5.0V 
CL=45pF 

ns 
RL=667Q 

ns 

ns 

CL= 5.0 pF 

ns 

SWI 

TO OUTPUT ---+4111f.4. __ ............ ~ 
UNDER TEST 

5kQ 

SWITCH POSITIONS 

SYMBOL SWI SW2 

tpZH Open Closed 

tpZL Closed Open 

tpLZ Closed Closed 

tpHZ Closed Closed 

FigureS 

FAST AND LS TTL DATA 
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® MOTOROLA 

FOUR-BIT UP/DOWN COUNTER 
WITH THREE-STATE OUTPUTS 

The SN54/74LS569A is designed as programmable up/down BCD and 
Binary counters respectively. These devices have 3-state outputs for use in 
bus organized systems. With the exception of output enable (OE) and 
asynchronous clear (ACLR), all functions occur on the positive edge of the 
clock pulse (CP). 

When the LOAD input is LOW, the outputs will be programmed by the 
parallel data inputs (A, B, C, D) on the next clock edge. Enabling of the 
counters occurs only when CEP and CET are LOW and LOAD is HIGH. 
Direction of the count is controlled by the up-down input (U/O), HIGH counts 
up and LOW counts down. High-speed counting and cascading is implement
ed by internal look-ahead carry logic and an active LOW ripple carry output 
(RCa). On the LS569A, the RCa is LOW at binary 15 during up-count and 
during down-count it is also LOW at binary O. During normal cascading 
operation RCa connected to the succeeding block at CET is the only 
requisite. When counting and when RCa is LOW, the clocked carry output 
(CCO) provides a HIGH-LaW-HIGH pulse for a duration equal to the LOW 
time of the clock pulse. Two active LOW reset lines are provided, a master 
reset asynchronous clear (ACLR) and a synchronous clear (SCLR). When in 
a HIGH state, the output control (0 E) input forces the counter output into a 
HIGH impedance state and when LOW, the counter outputs are enabled. 

• ESD > 3500 Volts 

CONNECTION DIAGRAM (TOP VIEW) 

Vee Reo ceo OE VA YB Ye Yo eET lOAD 

Vee: PIN 20 
GND: PIN 10 

Note: Pin 1 is marked 
for orientation. 

GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOH 

IOl 

IOl 

Parameter 

Supply Voltage 54 
74 

Operating Ambient Temperature Range 54 
74 

Output Current - High Except RCa, CCO 54 
74 

Output Current - High RCa, CCO 54,74 

Output Current - low Except RCa, CCO 54 
74 

Output Current - low, RCa, CCO 54 
74 
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SN54/74LS569A 

FOUR-BIT UP/DOWN COUNTER 
WITH THREE-STATE OUTPUTS 

Min 

4.5 
4.75 

-55 
0 

LOW POWER SCHOTTKY 

J SUFFIX 
CERAMIC 

CASE 732-03 

N SUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 751 D-03 

ORDERING INFORMATION 

SN54lSXXXJ Ceramic 
SN74lSXXXN Plastic 
SN74lSXXXDW SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °C 
25 70 

-1.0 rnA 
-2.6 

-0.44 rnA 

12 rnA 
24 

4.0 rnA 
8.0 



II 

INPUTS 

CP D C B A LOAD GET CEP 

i X X X X H L L 
i X X X X H L L 
i X X X X H H X 
i X X X X H L H 

n X X X X X L L 
i X X X X X L H 
i X X X X X H X 
n. X X X X X L L 
i X X X X X L H 
i X X X X X H X 

i L H L H L X X 
t X X X X X H X 
n. X X X X X L L 
t X X X X X L H 
t X X X X X H X 
X X X X X X X X 
n. X X X X X L L 
X X X X X X L H 
X X X X X X H X 
X X X X X X X X 

(Or - CP) = Output state pnor to clock edge 
NC = No change 

U/D 

H 
L 
X 
X 

H 
H 
H 
L 
L 
L 

X 
H 
L 
L 
L 
H 
L 
L 
L 
X 

SN54174LS569A 

FUNCTION TABLE 

OUTPUTS / 
ACLR SCLR OE RCO CCO YD Yc YB YA 

H H L NR NR (0,-- CP) + 1 Count Up 
H H L NR NR (o,--CP) -1 CountDown 
H H L H H NC NC NC NC Count Inhibit 
H H L NR H NC NC NC NC Count Inhibit 

H H L L n. H H H H Overflow 
H H L L H H H H H Overflow 
H H L H H H H H H Overflow Inhibit 
H H L L n. L L L L Underflow 
H H L L H L L L L Underflow 
H H L H H L L L L Underflow Inhibit 

H H L H H L H L H Load Example 
H L L H H L L L L Clear (Synchronous) 
H L L L n. L L L L Clear (Synchronous) 
H L L L H L L L L Clear (Synchronous) 
H L L H H L L L L Clear (Synchronous) 
L X L H H L L L L Asynchronous Clear 
L X L L n. L L L L Asynchronous Clear 
L X L L H L L L L Asynchronous Clear 
L X L H H L L L L Asynchronous Clear 
X X H X X Hi-Z Output Disabled 

AIR = Assumes reqUIred output state; X = Don't care 
High except during Overflow and Underflow 

LOGIC DIAGRAM 

i>---+Ht-lt--DO+ VB 

FAST AND LS TTL DATA 
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ceo 



SN54174LS569A 

DEFINITION OF FUNCTIONAL TERMS 

A,B,C,O 

CEP 

CP 

u!5 

The four programmable data inputs. 

Count Enable Parallel. Can be used to 
enable and inhibit counting in high speed 
cascaded operation. CEP must be LOW to 
count. 

Count Enable Trickle. Enables the ripple 
carry output for cascaded operation. Must 
be LOW to count. 

Asynchronous Clear. Master reset of 
counters to zero when ACLR is LOW, 
independent of the clock. 

Synchronous clear of counters to zero on 
the next clock edge when SCLR is LOW. 

A HIGH on the output control sets the four 
counter outputs in the high impedance, and 
a LOW, enables the output. 

Clock Pulse. All synchronous functions 
occur on the LOW-to-HIGH transition of the 
clock. 

YA, YB, YC, YO The four counter outputs. 

Enables parallel load of counter outputs 
from data inputs on the next clock edge. 
Must be HIGH to count. 

Up/Down Count Control. HIGH counts up 
and LOW counts down. 

CCO 

Ripple Carry Output. Output will be LOW on 
the maximum count on up-count. Upon 
down-count, RCO is LOW at 0000. 

Clock Carry Output. While counting and 
RCO is LOW, CCO will follow the clock 
HIGH-LOW-HIGH transition. 

LOW-POWER SCHOTTKY INPUT/OUTPUT 
CURRENT INTERFACE CONDITIONS 

DRNlNG OUTPUT DRNlNG OUTPUT DRIVEN INPUT 
vcc------------~--~--------.... ---1~--+-------........ ~--

I I 

C!---- [''j 
I 

Note: Actual current flow diraction shown 

FAST AND LS TTL DATA 
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II 

SN54n4LS569A 
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V .. 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

YA- 54 2.4 3.4 V 
Output HIGH Voltage YO 2.4 V 74 3.1 

VOH 
54 2.5 3.5 V RCa, 

CCO 74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 ~ 

10ZL Output Off Current LOW -20 IlA 

20 ~ 
IIH Input HIGH Current 

0.1 rnA 

Others -0.4 rnA 
IlL Input LOW Current 

CET -0.8 rnA 

Short Circuit Current RCO,CCO -20 -109 rnA 
lOS (Note 1) Others -30 -130 rnA 

ICC Power Supply Current, 3-State 43 rnA 

Note 1: Not more than one output should be shorted at a lime, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

fMAX Maximum Toggle Frequency 

tpLH Propagation Delay 
tpHL ClocktoQ 

tPLH Propagation Delay 

tPHL CETtoRCO 

tpLH Propagation Delay 
tpHL UlDtoRCO 

tpLH Propagation Delay 
tPHL Clock to RCO 

tPLH ~agation Delay 
tPHL CETtoCCO 

tpLH ~gation Delay 
tPHL CEPto CCO 

tPLH Propagation Delay 
tPHL ClocktoCCO 

tPLH Propagation Delay 
tpHL ACLRtoQ 

tpZH Output Enable Time 
tpZL 

tPHZ Output Disable TIme 
tpLZ 

Limits 

Min Typ Max Unit 

35 MHz 

15 
20 ns 

14 
15 ns 

20 
24 ns 

20 
25 

ns 

16 
28 

ns 

16 
26 ns 

15 
17 

ns 

22 
32 ns 

15 
20 

ns 

20 
27 

ns 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC =MIN, liN =-18 rnA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

VCC = VCC MIN, 
10L=IOLMAX VIN = VIL or VIH 

per Truth Table 

VCC = MAX, Va = 2.7 V 

VCC = MAX, Va = 0.4 V 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Test Conditions 

VCC=5.0V 
CL=45 pF 
RL=66Hl 

CL=5.0 pF 



SN5417 4LS569A 

AC SETUP REQUIREMENTS (TA = 25°C, VCC = 5.0 V) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tw Clock Pulse Width (Low) 20 ns 

·ts Setup Time, A, B, C, D 20 ns 

ts Setup Time, SCLR 20 ns 

ts Setup Time, LOAD 25 ns 

Setup Time, u/D 
VCC=5.0V 

ts 30 ns 

Is Setup Time, CET, CEP 20 ns 

th Hold Time, Any Inputs 0 ns 

tree ACLR 15 ns 

MICROPROGRAMMABLE DUAL-EVENT 8-BIT COUNTERS 

,...J ,.J 

~ 

4 4 4 4 

- i1- C~ ~-D ACLR 

~ rL CP :-DACLR ~ >-
C~ A-DACLR:>- '- CP A-DACLR 

~ ~ U/D ~. OE:>- ~ U/D ~ OE:>-- - UJD ~ OE ~ UJD ~ OEp-
-LOADm -----( LOAD m I...-.....c LOAD :g '---< LOAD :g f CET UI ~ CET UI 
fCET ... ~CET ... ~ CEPY:-DRCOP-- r CEPYA~D ~ CEP YA-D RCO:>-- r CEPYA_D 

~ II 
4 ~8 4 4 

.(>,8 4 

:> 8-BITBUS 

FAST AND LS TTL DATA 
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® MOTOROLA 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUT 

The SN54174LS623 series is an octal bus transceiver designed for 
asynchronous two-way communication between data buses. Control function 
implementation allows maximum timing flexibility. Enable inputs may be used 
to disable the device so that buses are effectively isolated. Depending on the 
Logic Levels at the enable inputs, Data transmission is allowed from the A bus 
to the B bus or from the B bus to the A bus. The dual-enable configuration 
gives the LS623 the capability to store data by simultaneous enabling of GBA 
and GAB. Each output reinforces its input in this transceiver configuration. 
Thus, when both control inputs are enabled all other data sources to the two 
sets of bus lines (16 in all) will remain at their last states. 

CONNECTION DIAGRAM (TOP VIEW) 

B2 B3 B4 B5 B6 B7 B8 

ENABLE Al A2 
GAB 

BLOCK DIAGRAM 

114 LS623 

00--1'>--...---, 

A1 

A2 

"--.r---' 
TO OlHER SIX 
TRANSCEIVERS 

Bl 

B2 

FAST AND LS TTL DATA 
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SN54/74LS623 

OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUT 
LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

DWSUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXOW SOIC 

FUNCTION TABLE 

ENABLE INPUTS OPERATION 

GBA GAB LS623 

L L B data to A bus 

H H A data to B bus 

H L Isolation 

B data to A bus, 
L H A data to B bus 

H = HIGH Level, L = LOW Level, X = Irrelevant 



SN54174LS623 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -3.0 

54 -12 
74 -15 

10L Output Current - Low 54 12 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max 

VIH Input HIGH Voltage 2.0 

54 0.5 
VIL Input LOW Voltage 

74 0.6 

VT+-VT- Hysteresis 0.2 0.4 

VIK Input Clamp Diode Voltage -0.65 -1.5 

54,74 2.4 3.4 
VOH Output HIGH Voltage 

54,74 2.0 

54,74 0.25 0.4 
VOL Output LOW Voltage 

74 0.35 0.5 

10ZH Output Off Current HIGH 20 

10ZL Output Off Current LOW -400 

A, or B, GBA or 
20 GAB 

IIH Input HIGH Current 
GAB or GAB 0.1 

AorB 0.1 

IlL Input LOW Current -0.4 

lOS Short Circuit Current (Note 1) -40 -225 

Power Supply Current 
Total Output HIGH 70 

ICC Total Output LOW 90 

Total at HIGH Z 95 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

FAST AND LS TTL DATA 
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Unit Test Conditions 

V 
Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
V All Inputs 

V VCC=MIN 

V VCC = MIN, liN =-18 rnA 

V VCC = MIN, 10H = - 3.0 rnA 

V VCC = MIN, 10H = MAX 

V 10L= 12 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=24 rnA per Truth Table 

I!A VCC = MAX, VOUT = 2.7 V 

I!A VCC = MAX, VOUT = 4.0 V 

I!A VCC = MAX, VIN = 2.7 V 

rnA VCC = MAX, VIN = 7.0 V 

rnA VCC = MAX, VIN = 5.5 V 

rnA VCC = MAX, VIN = 0.4 V 

rnA VCC=MAX 

rnA VCC=MAX 

Unit 

V 

°C 

rnA 

rnA 

rnA 



AC CHARACTERISTICS (TA = 25°C VCC = 5 0 V) 

Symbol Pl!rameter 

tPLH Propagation Delay 
tpHL AtoB 

tpLH Propagation Delay 
tpHL BtoA 

tpZL Output Enable Time 
tpZH GBAtoA 

tpZL Output Enable Time 
tpZH GABtoB 

tpLZ Output Disable Time 
tpHZ GBAtoA 

tpLZ Output Disable Time 
tPHZ GABtoB 

SN5417 4LS623 

Limits 

Min Typ Max Unit 

8.0 15 
11 15 ns 

8.0 15 
11 15 

ns 

31 40 
26 40 

ns 

31 40 
26 40 ns 

15 25 
15 25 ns 

15 25 
15 25 ns 

FAST AND LS TTL DATA 
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Test Conditions 

CL = 45 pF, 
RL = 667 Q 

CL = 5.0 pF 



® MOTOROLA 

OCTAL BUS TRANSCEIVERS 

These octal bus transceivers are designed for asynchronous two-way 
communication between data buses. Control function implementation 
minimizes external timing requirements. These circuits allow data transmis
sion from the A bus to B or from the B bus to A bus depending upon the logic 
level of the direction control (DIR) input. Enable input (8) can disable the 
device so that the buses are effectively isolated. 

DEVICE OUTPUT LOGIC 
LS640 3-State Inverting 
LS641 Open-Collector True 
LS642 Open-Collector Inverting 
LS645 3-Slate True 

FUNCTION TABLE 

CONTROL OPERATION 
INPUTS 

LS640 LS641 
G DIR LS642 LS645 

L L B data to A bus B data to A bus 

L H A data to B bus A data to B bus 

H X Isolation Isolation 

H = HIGH Level, L = LOW Level, X = Irrelevant 

SN54/74LS640 
SN54/74LS641 
SN54/74LS642 
SN54/74LS645 

OCTAL BUS TRANSCEIVERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXDW SOIC 

CONNECTION DIAGRAMS DIP (TOP VIEW) 

ENABLE ENABLE 
Vee G B1 B2 B3 B4 B5 B6 B7 B8 Vee G B1 B2 B3 B5 B6 B7 B8 

A1 A2 AS 

SN54174LS640 
SN54174LS642 

DIR A1 A2 

FAST AND LS TTL DATA 
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SN54/74LS641 
SN54/74LS645 

A7 AU 

~ 
I 

I 



SN54174LS640. SN54174LS645 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54,74 -3.0 

54 -12 
74 -15 

10L Output Current - Low 54 12 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.5 
VIL Input LOW Voltage V 

74 0.6 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54,74 2.4 3.4 V 
VOH Output HIGH Voltage 

54,74 2.0 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 I1A 

10ZL Output Off Current LOW -400 ~ 
AorS,DIRorG 20 ~ 

IIH Input HIGH Current DIRorG 0.1 rnA 

AorS 0.1 rnA 

IlL Input LOW Current -0.4 rnA 

lOS Output Short Circuit Current (Note 1) -40 -225 rnA 

Power Supply Current 
Total Output HIGH 70 

ICC Total, Output LOW 90 
rnA 

Total at HIGH Z 95 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 
AC CHARACTERISTICS (TA - 25°C VCC - 5 0 V) - - . 

Symbol Parameter Min 

tPLH Propagation Delay 
tpHL AtoS 

tPLH Propagation Delay 
tPHL StoA 

tpZL Qutput Enable Time 
tpZH G,DIRtoA 

tpZL Output Enable Time 
tPZH G,DIRtoS 

tpLZ Qutput Disable Time 
tpHZ G,DIRtoA 

tpLZ Qutput Disable Time 
tpHZ G,DIRtoS 

Limits 

LS640 LS645 

Typ Max Min Typ 

6.0 10 8.0 
8.0 15 11 

6.0 10 8.0 
8.0 15 11 

31 40 31 
23 40 26 

31 40 31 
23 40 26 

15 25 15 
15 25 15 

15 25 15 
15 25 15 

FAST AND LS TTL DATA 
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Max 

15 
15 

15 
15 

40 
40 

40 
40 

25 
25 

25 
25 

Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

Vec = MIN,IIN = -18 rnA 

VCC = MIN, 10H = 3.0 rnA 

VCC = MIN, 10H = MAX 

10L= 12 rnA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24mA per Truth Table 

VCC = MAX, VOUT = 2.7 V 

Vec = MAX, VOUT = 0.4 V 

VCC = MAX, VIN = 2.7 V 

Vce = MAX, VIN = 7.0 V 

VCC = MAX, VIN = 5.5 V 

VCC = MAX, VIN = 0.4 V 

Vec=MAX 

Vcc = MAX 

Unit Test Conditions 

ns 

ns 
CL=45pF, 
RL=667Q 

ns 

ns 

ns 

CL=5.0pF 

ns 

Unit 

V 

°c 

rnA 

rnA 

rnA 



SN54174LS641 • SN54174LS642 

GUARANT.EED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

VOH Output Current - High 54,74 5.5 

IOL Output Current - Low 54 12 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Symbol Parameter 
... 

VIH Input HIGH Voltage 

54 
VIL Input LOW Voltage 

74 

VIK Input Clamp Diode Voltage 

IOH Output HIGH Current 54,74 

54,74 
VOL Output LOW Voltage 

74 

IIH Input HIGH Current 

IlL Input LOW Current 

Power Supply Current 
Total, Output HIGH 

ICC Total, Output LOW 

Total at HIGH Z 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter Min 

tpLH Propagation Delay, 
tpHL AtoS 

tpLH Propagation Delay, 

tPHL StoA 

tpLH ~ropagation Delay, 
tPHL G,DIRtoA 

tPLH ~ropagation Delay, 
tPHL G,DIRtoS 

Limits 

Min Typ Max 

2.0 

0.5 

0.6 

-0.65 -1.5 

100 

0.25 0.4 

0.35 0.5 

20 

-{l.1 

-0.4 

70 

90 

95 

Limits 

LS641 LS642 

Typ Max Min Typ 

17 25 19 
16 25 14 

17 25 19 
16 25 14 

23 40 26 
34 50 43 

25 40 28 
37 50 39 

FAST AND LS TTL DATA 
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Unit Test Conditions 

Guaranteed Input HIGH Voltage for 
V All Inputs 

Guaranteed Input LOW Voltage for 
V 

All Inputs 

V VCC = MIN, liN =-18 mA 

IlA VCC = MIN, VOH = MAX 

V IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

V IOL=24mA per Truth Table 

IlA VCC = MAX, VIN = 2.7 V 

mA VCC = MAX, VIN = 7.0 V 

mA VCC = MAX, VIN = 0.4 V 

mA VCC=MAX 

Max Unit Test Conditions 

25 
25 

ns 

25 
25 

ns 
CL =45 pF, 

40 RL=66HI 

60 
ns 

40 
60 

ns 

Unit 

V 

°C 

V 

mA 



® MOTOROLA 

SYNCHRONOUS 4-81T 
UP/DOWN COUNTER 

The SN5417 4LS669 is a synchronous 4-bit up/down counter. The LS669 is 
a 4-bit binary counter. For high speed counting applications, this presettable 
counter features an internal carry lookahead for cascading purposes. By 
clocking all flip-flops simultaneously sO,the outputs change cQincident with 
each other (when instructed to do so by the count enable inputs and internal 
gating) synchronous operation is provided. This helps to eliminate output 
counting spikes, normally associated with asynchronous (ripple-clock) count
ers. The four master-slave flip-flops are triggered on the rising (positive-going) 
edge of the clock waveform by a: buffered clock input. 

Circuitry of the load inputs allows loading with the carry-enable output of the 
cascaded counter's. Because loading is synchronous, disabling of the counter 
by' setting up' a low level on the load input will cause the outputs to agree with 
the data inputs after the next clock pulse. 

Cascading counters for N-bit synchronous applications are provided by the 
carry look-ahead circuitry, without additional gating. Two count-enable inputs 
and a carry output help accomplish this function. Count-enable inputs (P and 
T) must both be low to count. The level of the up-down input determines the 
direction of the count. When the input level is low, the counter counts down, 
and when the input is high, the count is up. Input T is fed forward to enable the 
carry outPl/t. The carry output will now produce a low level output pulse with a 
duration = equal to the high portion of the OA output when counting up and 
when counting down = equal to the low portion of the OA output. This low level 
carry pulse may be utilized to enable successive cascaded stages. Regard
less of the level of the clock input, transitions at the P or T inputs are allowed. 
By diode-clamping ,all inputs, transmission line effects are minimized which 
allows simplification of system design. 

Any changes at control inputs (ENABLE P, ENABLE f, LOAD, UP/ DOWN) 
will have no effect on the operating mode until clocking occurs because of the 
fully independant clock circuits. Whether enabled, disabled, loading or count
ing, the function of the counter Is dictated entirely by the conditions meeting 
the stable setup and hold times. 

• Programmable Look-Ahead Up/Down Binary/Decade Counters 
• Fully Synchronous Operation for Counting and Programming 
• Internal Look-Ahead for Fast Counting 
• Carry Output for n-Bit Cascading 
• Fully Independent Clock Circuit 
• Buffered Outputs 

CONNECTION DIAGRAM (TOP VIEW) 
. OUTPUTS " 

RIPPLE 
CARRY ~ ENAJ3LE 

Vee OUTPUT QA QB QC QO T LOAD 

FAST AND LS TTL DATA 
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SN54/74LS669 

SYNCHRONOUS 4-81T 
UP/DOWN COUNTER 

LOW POWER SCHOTTKY 

J.SUFFIX 
CERAMIC 

CASE 620·09 

NSUFFIX 
PLASTIC 

CASE 648-08 

'0 SUFFIX 
SOIC 

CASE 7518-03 

ORDERING,INFORMATION 

SN54LSXXXJ 
SN74LSXXXN 
8N74LSXXXD 

Ceramic 
Plastic 
SOIC 



(9) LOAD 

(7) ENP 
(10) ENT 
(1) U/D 

(3) 
DATA 

Po 
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I~ tJ 
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.... .... 
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(4) 
DATA 

P1 

tJ 

SN54174LS669 

LOGIC DIAGRAM 

(5) 
DATA 

P2 

tJ 

(6) 
DATA 

P3 

~ 

t itt I~ 

(2) CP .... .... t 
R 

QA 
(14) 
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p, 

L 
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~ 
~ 

QB 
(13) 

lk 
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~ 
~ 
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!. 
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GUARANTEED OPERATING RANGES 

Symbol 

VCC 

TA 

IOH 

IOL 

Parameter 

Supply Voltage 

Operating Ambient Temperature Range 

Output Current - High 

Output Current - Low 

54 
74 

54 
74 

54,74 

54 
74 

FAST AND LS TTL DATA 
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r h 
~ 

~ 
frf 

,ll; 11 lA-I, 

y 

CP 0 

Min 

4.5 
4.75 

-55 
0 

QD 
(11) 

Typ 

5.0 
5.0 

25 
25 

L; 
)-, 

Max 

5.5 
5.25 

125 
70 

-0.4 

4.0 
B.O 

R 

(RI 

co (15) 

PPLECARRY 
OUTPUT) 

Unit 

V 

°c 

mA 

mA 



S.N54174LS669 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min TyP Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage ~0.65 -1.5 V 

Output HIGH Voltage 
54 2.5 3.5 V 

VOH 
74 2.7 3.5 V 

54,74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

Others 20 IlA 
EnableT 40 IlA 

IIH Input HIGH Current 
Others 0.1 rnA 

EnableT 0.2 rnA 

Others -0.4 rnA 
IlL Input LOW Current 

EnableT -0.8 rnA 

lOS Short CircuH Current (Note 1) -20 .,.100 rnA 

ICC Power Supply Current 34 rnA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 

AC CHARACTERISTICS (TA = 25°C, VCC = 5.0 V) 

Symbol Parameter 

fMAX Maximum Clock Frequency 

tpLH Propagation Delay, 

tPHL ClocktoRCO 

tPLH Propagation Delay, 

tPHL Clock to Any Q 

tPLH Enable to RCO 
tpHL 

.. 
tpLH 
tPHL 

UiDto RCO 

AC SETUP REQUIREMENTS (TA = 25°C) 

Symbol Parameter 

tw Clock Pulse Width 

Is Data Setup Time 

Is Enable Setup Time 

ts Load Setup Time 

Is UfO Setup Time 

Ih Hold Time, Any Input 

Limits 

Min Typ Max Unit 

25 32 MHz 

26 40 
40 60 

ns 

18 27 
18 27 ns 

11 17 
29 45 ns 

22 35 
26 40 

ns 

Limits 

Min Typ Max Unit 

20 ns 

20 ns 

35 ns 

25 ns 

30 ns 

0 ns 

FAST AND LS TTL DATA 
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Test Conditions 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

Vce = MIN,IIN = -18 mA 

Vee'= MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=4.0mA Vce = VCC MIN, 
VIN = VIL or VIH 

IOL=8.0mA per Truth Table 

VCC = MAX, VIN =2.7 V 

Vec = MAX, VIN =7.0 V 

VCC = MAX, VIN = 0.4 V 

VCC=MAX 

Vcc = MAX 

Test Conditions 

CL=15pF 

Test Conditions 

VCC=5.0V 



SN54174LS669 

PARAMETER MEASUREMENT INFORMATION 

VOLTAGE WAVEFORMS 

~~LET }'-1_.3_V ___________ .L.Ji 1.3V ______ :: 

I-- lPHL -l I-- tpLH -I 

RIPPLE 
CARRY 
OUTPUT 

\! 'V---- VOL 
~ 1.3V l1.3V 

FAST AND LS TTL DATA 
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® MOTOROLA 

4 x 4 REGISTER FILE 
WITH 3-STATE OUTPUTS 

The TTLIMSI SN54/74LS670 is a high-speed, low-power 4 x 4 Register 
File organized as four words by four bits. Separate read and write inputs, both 
address and enable, allow simultaneous read and write operation. 

The 3-state outputs make it possible to connect up to 128 outputs to in
crease the word capacity up to 512 words. Any number of these devices can 
be operated in parallel to generate an n-bit length. .. 

The SN54/74LS170 provides a similar function to this device but itfeatures 
open-collector outputs. 

• Simultaneous Read/Write Operation 
• Expandable to 512 Words by n-Bits 
• Typical Access Time to 20 ns 
• 3-State Outputs for Expansion 
• Typical Power Dissipation of 125 mW 

CONNECTION DIAGRAM DIP (TOP VIEW) 

01 WA We Ew .,.ER Ql 

PIN NAMES 

01- 0 4 Data Inputs 

WA,WB Write Address Inputs 
EW Write Enable (Active LOW) Input 
RA,RB Read Address Inputs 

ER Read Enable (Active LOW) Input 
01- 0 4 Outputs (Note b) 

NOTES: 
a) 1 TIL Un" Load (U.L.) = 40 j.lA HIGH/l.a mA LOW. 

GNO 

NOTE: 
The Flatpak version 
has the same pinouts 
(Connection Diagram) as 
the Dual In-Line Package. 

LOADING (Note a) 

HIGH LOW 

0.5 U.L. 0.25 U.L. 

0.5 U.L. 0,25 U.L. 
1.0 U.L. 0.5 U.L. 
0.5 U.L. 0.25 U.L. 
1.5 U.L. 0.75 U.L. 

65 (25) U.L. 15 (7.5) U.L. 

b) The Output LOW drive factor is 7.5 U.L. for Military (54) and 15 U.L. for Commercial 
(74) Temperature Ranges. The Output HIGH drive factor is 25 U.L. for Military and 
65 U.L. for Commercial Temperature Ranges. 
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SN54/74LS670 

4 X 4 REGISTER FILE 
WITH 3-STATEOUTPUTS 

14 
13 

5 
4 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 620-09 

NSUFFIX 
PLASTIC 

CASE 648-08 

DSUFFIX 
SOIC 

CASE 751 B-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXD SOIC 

LOGIC SYMBOL 

12 15 1 2 3 

11 10 9 7 6 

Vee = PIN 16 
GNO= PIN 8 



10 

SN5417 4LS670 

LOGIC DIAGRAM 

I 

~ 1'------+ M 1'------+ 0 J WORD 

GaOl IGoOI IG o O l1 

I I I 

,u, 
GOO I 
L-

~ I 
GOO I 

10 

Vee" PIN 16 
GNO" PIN 8 
0" PIN NUMBERS 

FAST AND LS TTL DATA 
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I 

I 

@ 



SN54174LS670 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

VCC 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 
74 0 25 70 

10H Output Current - High 54 -1.0 
74 -2.6 

10L Output Current - Low 54 12 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

Input LOW Voltage 
54 0.7 

VIL V 
74 0.8 

VIK, Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.4 3.4 V 
VOH Output HIGH Voltage 

74 2.4 3.1 V 

54.74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

10ZH Output Off Current HIGH 20 I1A 
10ZL Output Off Current LOW -20 I1A 

Input HIGH Current 
D.R.W 20 

I1A 
§:W 40 

IIH ER 60 

D.R.W 0.1 

§:W 0.2 mA 
ER 0.3 

Input LOW Current 

IlL 
D.R.W -0.4 

mA 
§:W -0.8 

ER -1.2 

lOS Short Circuit Current (Note 1) -30 -130 mA 

ICC Power Supply Current 50 mA 

Note 1: Not more than one output should be shorted at a tIme, nor for more than 1 second, 

FAST AND LS TTL DATA 
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Test Conditions· 

Guaranteed Input HIGH Voltage for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

Vce = MIN. liN = -18 mA 

VCC = MIN; 10H = MAX. VIN =: VIH 
or VIL per Truth Table 

IOL=12mA Vee = Vce MIN. 
VIN = VIL or VIH 

IOL=24mA per Truth Table 

VCC = MAX. Vo = 2,7 V 

. Vec = MAX. Vo = 0.4 V 

Vec = MAX. VIN = 2.7 V 

Vce = MAX. VIN = 7.0 V 

VCC = MAX. VIN = 0.4 V 

VCC=MAX 

Vcc = MAX 

Unit 

V 

·C 

mA 

mA 



SN54J74LS670 

AC CHARACTERISTICS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tpLH Propagation Delay, RA or RB 23 40 
tpHL to Output 25 45 ns 

tpLH Propagation Delay, EW to 26 45 
tpHL Output 28 50 ns 

VCC=5.0V, 

tpLH Propagation Delay, Data 25 45 CL=45pF 

tpHL to Output 23 40 
ns 

tpZH Output Enable Time 
15 35 

tpZL 22 40 
ns 

tpLZ Output Disable Time 
16 35 

CL=5.0 pF 
tpHZ 30 50 

ns 

AC SETUP REQUIREMENTS (TA = 25°C) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

tw Pulse Width 25 ns 

ts Setup Time, (D) 10 ns 

ts Setup Time, (W) 15 ns 

th Hold Time, (D) 15 
VCC=5.0V 

ns 

th Hold Time, (W) 5.0 ns 

tree Recovery Time 25 ns 

AC WAVEFORMS 

D,EW *t.3V f. 1.3V 

~-tP-HL-j-'----' I-- tpLH ., 

RA'RB~_t._3_V ____ --,* 1.3V 

~ tpHL ~ ~ tpLH -1 
Q \ 1.3V ,""'-t.3-V-- Q \ 1.3V ,r1-.3-V--

Figure 1 Figure 2 

WA'WB~1.3V 1.3V~ 
~ Is., F-l- ih 

D 

--_____ I- tw ~1s=:t,..:.:....ih:J----
EW \1.3V f 1.3V 

Figure 3 
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® MOTOROL.A 

8-BITMAGNITUDE 
COMPARATORS 

The SN54/74LS682, 684, 688 are 8-bit magnitude comparators. These 
device types are designed to perform comparisons between two eight-bit 
binary or BCD words. All device types provide P = Q outputs and the LS682 
and LS684 have P>Q outputs also. 

The LS682, LS684 and LS688 are totem pole devices. The LS682 has a 
20 kn pullup resistor on the Q inputs for analog or switch data. 

TYPE 

LS682 

LS684 

LS688 

CONNECTION DIAGRAMS (TOP VIEW) 

Q7 P7 Q6 P6 Q5 P5 Q4 P4 

Vee P=Q Q7 P7 Q6 P6 Q5 P5 Q4 P4 

OUTPUT OUTPUT 
P=Q P>Q ENABLE CONFIGURATION PULLUP 

yes yes no totem-pole yes 

yes yes no totem-pole no 

yes no yes totem-pole no 

FAST AND LS nL DATA 

5-378 

SN54/74LS682 
SN54/74LS684 
SN54/74LS688 

8-81T MAGNITUDE 
COMPARATORS 

LOW POWER SCHOTTKY 

JSUFFIX 
. CERAMIC 
CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXxJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXOW SOIC 

FUNCTION TABLE 

INPUTS OUTPUTS 

DATA ENABLES 

P,Q G,GT G2 P=Q P>Q 

p=o l l l H 

p>o L L H L 

p<o l l H H 

X H H H H 

H = HIGH Level; L = LOW Level, X = Irrelevant 

I 



SN54174LS682. SN54174LS684. SN54174LS688 

GUARANTEED OPERATING RANGES 

Symbol Parameter Min Typ Max 

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 
74 0 25 70 

10H Output Current - High 54, 74 -{).4 

10L Output Current - Low 54 12 
74 24 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified) 

Limits 

Symbol Parameter Min Typ Max Unit 

VIH Input HIGH Voltage 2.0 V 

54 0.7 
VIL Input LOW Voltage V 

74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 

54, 74 0.25 0.4 V 
VOL Output LOW Voltage 

74 0.35 0.5 V 

20 j.lA 

IIH Input HIGH Current LS628-Q Inputs 0.1 mA 

Others 0.1 mA 

LS682-Q Inputs -0.4 mA 
IlL Input LOW Current 

Others -0.2 mA 

lOS Short Circuit Current (Note 1) -30 -130 mA 

LS682 70 mA 

ICC 
Power Supply 

LS684 65 mA Current 
LS688 65 mA 

Note 1: Not more than one output should be shorted at a time, nor for more than 1 second. 
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Test Conditions 

Guaranteed Input HIGH VOlta!le for 
All Inputs 

Guaranteed Input LOW Voltage for 
All Inputs 

VCC= MIN, liN =-18 mA 

VCC = MIN, 10H = MAX, VIN = VIH 
or VIL per Truth Table 

IOL=12mA VCC = VCC MIN, 
VIN = VIL or VIH 

IOL=24mA per Truth Table 

VCC = MAX, VIN = 2.7 V 

VCC = MAX, VIN = 5.5 V 

VCC = MAX, VIN = 7.0 V 

Vce = MAX, VIN = 0.4 V 

VCC=MAX 

VCC=MAX 

Unit 

V 

°c 

mA 

mA 

II 
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SN54174LS682. SN54174LS684. SN54174LS688 

SN54/74LS682 thru LS684 

LOGIC DIAGRAMS 

P7 

07 

P6 

06 

P5 

05 

(17) 

(lS) 

(15) 

(16) 

(13) 

(14) 

P4 (11) 

04 (12) 

P3_:...;(S)_ 

03_:...;(9)_ 

P2_.:....:(6)_ 

02_.:....:(7)_ 

Pl_(:...:.4)--I 

01_(:...;5)--1 

PO_(;...:.2)--I 

00_(:...;3)--1 

G_(~l)--I 

FAST AND LS TTL DATA 
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SN54n 4LS682.SN54n 4LS684.SN54n 4LS688 

AC CHARACTERISTICS (TA = 25°C) 

SN54n4LS682 

Symbol Parameter 

tpLH --

tpHL 
Propagation Delay, P to P = Q 

tpLH --

tpHL 
Propagation Delay, Q to P = Q 

tpLH --

tpHL 
Propagation Delay, P to P > Q 

tpLH --

tPHL 
Propagation Delay, Q to P > Q 

SN54n4LS684 

Symbol Parameter 

tpLH Propagation Delay, P to P = Q 
tpHL 

tpLH --

IpHL 
Propagation Delay, Q 10 P = Q 

tpLH --

tpHL 
Propagation Delay, P to P > Q 

tpLH --

tpHL 
Propagation Delay, Q to P > Q 

SN54n4LS688 

Symbol Parameter 

tpLH --

tpHL 
Propagation Delay, P to P = Q 

tpLH 
tpHL 

Propagation Delay, Q to P = Q 

tpLH - - --

tpHL 
Propagation Delay, G, Gl to P = Q 

Limits 

Min Typ Max Unit 

13 25 
15 25 

ns 

14 25 
15 25 

ns 

20 30 
15 30 

ns 

21 30 
19 30 

ns 

Limits 

Min Typ Max Unit 

15 25 
17 25 

ns 

16 25 
15 25 ns 

22 30 
17 30 

ns 

24 30 
20 30 

ns 

Limits 

Min Typ Max Unit 

12 18 
17 23 

ns 

12 18 
17 23 ns 

12 18 
20 ns 

13 
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Test Conditions 

VCC=5.0V 
CL = 45 pF 
RL = 667 Q 

Test Conditions 

VCC=5.0V 
CL= 45 pF 
RL = 667 Q 

Test Conditions 

VCC=5.0V 
CL = 45 pF 
RL = 667 Q 
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® MOTOROI.A 

TRI-STATE OCTAL BUFFERS 

The SN54/74LS795 thru SN54/74LS798 device types provide a second 
source for the 71/81 LS95 thru 71/81 LS98 series. These devices are octal 
low power Schottky versions of the 70/8095 thru 70/8098 3-STATE Hex 
Buffers. The LS795 and LS797 are noninverting and the LS796 and LS798 
are inverting functions. On each buffer, one of the two inputs is used as a 
control line to gate the output into the high impedance state, while the other 
input passes the data through the buffer. On the LS795 and LS796 access is 
through a 2-input NOR gate, with all eight 3-STATE enable lines common. On 
the LS797 and LS798, four buffers are enabled from one common line and the 
other four buffers from another common line. On all device types the 3-STATE 
condition is achieved by applying a high logic level to the enable pins. 

TRUTH TABLES 

LS795 LS796 

INPUTS OUTPUT INPUTS OUTPUT 

Gl G2 A Y Gl G2 A y 

H X X Z H X X Z 
X H X Z X H X Z 
L L H H L L H L 
L L L L L L L H 

LS797 LS798 

INPUTS OUTPUT INPUTS OUTPUT 

G A y G A Y 

H X Z H X Z 
L H H L H L 
L L L L L H 

GUARANTEED OPERATING RANGES 

Symbol Parameter 

VCC Supply Voltage 54 
74 

TA Operating Ambient Temperature Range 54 

IOH Output Current - High 

IOL Output Current - Low 

74 

54 
74 

54 
74 

FAST AND LS TTL DATA 
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Min 

4.5 
4.75 

-55 
0 

SN54/74LS795 
SN54/74LS796 
SN54/74LS797 
SN54/74LS798 

TRI-STATE OCTAL BUFFERS 

LOW POWER SCHOTTKY 

JSUFFIX 
CERAMIC 

CASE 732-03 

NSUFFIX 
PLASTIC 

CASE 738-03 

OW SUFFIX 
SOIC 

CASE 7510-03 

ORDERING INFORMATION 

SN54LSXXXJ Ceramic 
SN74LSXXXN Plastic 
SN74LSXXXOW SOIC 

Typ Max Unit 

5.0 5.5 V 
5.0 5.25 

25 125 °c 
25 70 

-2.6 mA 
-5.0 

8.0 mA 
16 



LOGIC DIAGRAMS 

SN54114LS795. SN54114LS796 
SN54114LS797. SN54114LS798 

Vee G2 AS V8 A7 V7 A6 V6 AS V5 Vee G2 AS V8 A7 V7 AS V6 AS V5 

Vee G2 AS V8 A7 Y7 AS V6 AS V5 Vee G2 AS V8 A7 Y7 A6 V6 AS V5 

SN54174LS798 

FAST AND LS TTL DATA 
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SN54174LS795 THRU SN54174LS798 

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherWise specified) 

Limits 

Symbol Parameter Min Typ Max Unit Test Conditions 

VIH 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 V 

All Inputs 74 0.8 

VIK Input Clamp Diode Voltage -0.65 -1.5 V VCC = MIN, liN = -18 rnA 

54 2.5 3.5 V 
VOH Output HIGH Voltage 

74 2.7 3.5 V 
VCC = MIN, 10H = MAX 

54, 74 0.25 0.4 V IOL=8.0 rnA VCC = VCC MIN, 
VOL Output LOW Voltage VIN = VIL or VIH 

74 0.35 0.5 V IOL=16mA per Truth Table 

10ZH Output Off eurrent- HIGH 20 !tA VCC = MAX, VOUT = 2.7 V 

10ZL Output Off Current - LOW -20 !tA VCC = MAX, VOUT = 0.4 V 

20 IlA VCC = MAX, VIN = 2.7 V 
IIH Input HIGH Current 

VCC = MAX, VIN = 7.0 V -0.1 rnA 

Input LOW Current 
A Input, Both G at 0.4 V -0.4 rnA VCC = MAX, VIN = 0.4 V 

IlL Glnput -0.4 

A Input, Both Gat 2.0 V -20 IlA Vce = MAX, VIN = 0.5 V 

lOS Short Circuit Current (Note 1) -30 -130 rnA Vce=MAX 

Power Supply I LS7951LS797 26 rnA 
ICC Current I LS7951LS798 21 rnA 

Vec = MAX 

Note 1: Not more than one output shj:luld be shorted at a time, nor for mQre than 1 second. 

AC CHARACTERISTICS (TA = 25°C) 

Symbol Parameter 

tpLH Propagation Delay 
tPHL 

tpZH 
tpZL 

Output Enable Time 

tPHZ Output Disable Time 
tpLZ 

Limits 

LS795/LS797 LS796/LS798 

Min Typ Max Min 

11 16 
15 22 

16 25 
13 20 

13 20 
19 27 

FAST AND LS TTL DATA 
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Typ Max 

6.0 10 
13 17 

17 27 
16 25 

13 20 
18 27 

Unit Test Conditions 

ns 
VCC=5.0V 
CL=15pF 

ns 

ns CL =5.0 pF 
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The "BETTER" program is offered on logic only, in dual-in-line ceramic and plastic packages. 

BeHer Processing -
Standard Product Plus: 

LEVEL II (Suffix D) 

• 100% bum-in to MIL-STD-883 test conditions -160 hours 
at +125°C or 1.0 eV Arrhenius timeltemperature equiva
lent. 

• 100% post bum-in functional and dc parametric tests at 
25°C (or max rated TA at Motorola'soption). Maximum PDA 
of 2% (functional) and 5% (DC and functional). 

HOW TO ORDER 

MC10101 

I 
Part 

Identification 

t 
Standard 
Package 

Suffix 

Part Marking 

t 
BETTER 
PROCESSING 
LEVEL II = SUFFIX D 

The Standard Motorola part number with the corresponding 
"BETTER" suffix can be ordered from your local authorized 
Motorola distributor or Motorola sales offices. "BETTER" 
pricing will be quoted as an adder to standard commercial 
product price. 

"RAP" 
Reliability Audit Program 

for Logic Integrated Circuits 

1.0 INTRODUCTION 

The Reliability Audit Program developed in March 1977 is 
the Motorola intemal reliability audit which is designed to 
assess outgoing product performance under accelerated 
stress conditions. Logic Reliability Engineering has overall 
responsibility for RAP, including updating its requirements, 
interpreting its results, administration at offshore locations, 
and monthly reporting of results. These reports are available 
at all sales offices. Also available is the "Reliability and Quality 

Handbook" which contains data for all Motorola Semiconduc
tors (#BR518S). 

RAP is a system of environmental and electrical tests 
performed periodically on randomly selected samples of 
standard products. Each sample receives the tests specified 
in section 2.0. Frequency of testing is specified per intemal 
document 12MRM15301A. 

FAST AND LS TTL DATA 
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2.0 RAP TEST FLOW 

~ 
Pull 500' piece sample from lot following Group A acceptance. 

L 45' -------------- 340 -------- 100 

I InitIal I 
. Seal" 

PTHB 
48 hrs 

Final 
Electrical 
(48 hrs) 

scrap 

PTH'" 
48 hrs 

Interim 
Electrical 

PTH 
48 hrs 

(Additional) 

Final 
Electrical 
(96 hrs) 

Temp Cycle 
40 cycles 

I 
interim 

test 

I 
Add 460 cycles 

I 
interim 

test 

I 
Add 500 cycles 

final 
interim' 

test 

I 
TempCycle# 
1000 cycles 
(Additional) 

I 
Final 

Electrical 
& Seal" 

(2000 cycles) 

I 
scrap 

Op Life 
40 hours 

I 
interim 

electrical 

I 
Op Life 

210 hrs (Additional) 

I 
Final 

Interim# 
Electrical 

I 
Op Life# 
750 hrs 

(Additional) 

I 
Final# 

Electrical 
(1000 hrs) 

scrap 

# One sample per month for FAST, LS, 10H, 10K, MG CMOS, and HSL CMOS . 
• PTHB or PTH not required for hermetic products: reduce total sample size to 450 pcs. 

Additional sample reductions for high pin-count devices per TABLE II notes. 
.. Seal (Fine & Gross Leak) required for hermetic products . 

... PTH to be used when sockets for PTHB are not available. 

3.0 TEST CONDITIONS AND COMMENTS 
NOTES: 
1. All standard 25°C dc and functional parameters will be 

measured Go/No/Go at each readout. 

PTHB -15 psig/121°C/100% RH at rated VCC orVEE
to be performed on plastic encapsulated devices 
only. 

2. Any indicated failure is first verified and then submitted to 
the Product Analysis Lab for detailed analysis. 

TEMP CYCLING - MIL-STD-883, Method 1010, Condition 
C, -65°C/+ 150°C. 

OP LIFE - MIL-STD-883, Method 1005, Condition C 
(Power plus Reverse Bias), TA = 145°C. 

3. Sampling to include all package types routinely. 
4. Device types sampled will be by generic type within each 

logic I/C product family (MECL, TTL, etc.) and will include 
all assembly locations (Korea, Philippines, Malaysia, etc.) 

5. 16 hrs. PTHB is equivalent to approximately 800 hours of 
85°C/85% RH THB for VCC S 15 V. 

6. Only moisture related failures (like corrosion) are criteria 
for failure on PTHB test. 

7. Special device specifications (48A's) for logic products will 
reference 12MRM15301A as source of generic data for 
any customer required monthly audit reports. 

FAST AND LS TTL DATA 
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Package Information 
Including 

Surface Mount 



BIPOLAR LOGIC SURFACE MOUNT 

WHY SURFACE MOUNT? 

SU/tace Mount Technology is now being utilized to offer an
swelS to many problems that have been created in the use of 
insertion technology. 

Limitations have been reached with insertion packages and 
PC board technology. Surface Mount Technology offelS the 
opportunity to continue to advance the State-of-the-Art de
signs that cannot be accomplished with Insertion Technology. 

Surface Mount Packages allow more optimum device per
formance with the smaller Surface Mount configuration. Inter
nal lead lengths, parasitic capacitance and inductance that 
placed limitations on chip performance have been reduced. 

The lower profile of Surface Mount Packages allows more 
boards to be utilized in a given amount of space. They are 
stacked closer together and utilize less total volume than in
sertion populated PC boards. 

Printed circuit costs are lowered with the reduction of the 
number of board layelS required. The elimination or reduction 
of the number of plated through holes in the board, contribute 
significantly to lower PC board prices. 

Surface Mount assembly does not require the preparation 
of components that are common on insertion technology lines. 
Surface Mount components are sent directly to the assembly 
line, eliminating an intermediate step. 

Automatic placement equipment is available that can place 
Surface Mount components at the rate of a few thousand per 
hour to hundreds of thousands of components per hour. 

Surface Mount Technology is cost effective, allowing the 
manufacturer the opportunity to produce smaller units and/or 
offer increased functions with the same size product. 

SURFACE MOUNT AVAILABILITY 

Bipolar Logic is currently offering LS-TTL and FAST-TTL in 
production quantities in SOIC packages. 

Refer to the following Selector Guide (SG366/D) which indi
cate availability and package type for these families. 

These families may be ordered in rails or on Tape and Reel. 
Refer to Tape and Reel information for ordering details. 

THERMAL DATA 

The power dissipation of surface mount packages is depen
dent on many factors that must be taken into consideration in 
the initial board design. The board material, the board surface 
metal thickness, pad area and the proximity to other heat gen
erating components all have a bearing on the device dissipa
tion capability. 

~r-----------------~--------------' 

180 

160 
0C(W 

6JA 
140 

120 

MIN DIE SIZE 
2KMIlS2 

MAX DIE SIZE 
8KMILS2 

100 '----::7-:-------,=-=~=------:~------""S""O.16 

PACKAGE SlYLE 

DATA TAKEN USING PHIUPS so TEST BOARD # 7322.078, 80673 

1·090"x.17O") 
NARROW 

Figure 2-1. Thermal ReSistance, Junctlon-To-Ambient ("CIW) 

Measurement specimens are solder mounted on printed cir
cuit card 19 mm x 28 mm x 1.5 mm in still air. No auxiliary ther
mal condition aids are used. 

This data was collected using thermal test die in 20-pin PLCC 
packages on PLCC test boards (2.24" x 2.24" x.062" glass 
epoxy, type FR-4, with solder coated 1 oz.lsq. ft. copper). 

FAST AND LS TTL DATA 
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TAPE AND REEL 

STANDARD BIPOLAR LOGIC INTEGRATED CIRCUITS 

Motorola has now added the convenience of Tape and Reel 
packaging for our growing family of standard Integrated Circuit 
products. The packaging fully conforms to the latest EIA 

RS-481A specification. The antistatic embossed tape pro
vides a secure cavity sealed with a peel-back cover tape. 

MECHANICAL POLARIZATION 

SOIC DEVICES 
Typical 

I I I I I I I I 

®-®-®-®-®-®-®-® 

[8][8][8] 
View is from tape side .. 

Linear direction of travel 

GENERAL INFORMATION 

- Reel Size 13 inch (330 mm) Suffix R2 
- Tape Width 12 mm to 24 mm (see table) 
- Units/Reel (see table) 
- No Partial Reel Counts Available and Minimum Lot Size is Per Table 

ORDERING INFORMATION 
To order devices which are to be delivered in Tape and Reel, add the suffix R2 to the device number being ordered. 

TABLE 2.1 Tape and Reel Data 

Tape Width 
Device"!ype (mm) 

SO-8 12 
50-14 16 
SO-16 16 
SO-16 Wide 16 
SO-20Wide 24 

Reel Size 
DevicelReel (inch) 

2,500 
2,500 
2,500 
1,000 
1,000 

13 
13 
13 
13 
13 

FAST AND LS TTL DATA 
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Min Lot Size Per Part No. 
Tape and Reel 

5,000 
5,000 
5,000 
5,000 
5,000 



II 

PACKAGE OUTLINES 
sOle 

Case 751A-02 0 Suffix 
14-Pln Plastic 

SO-14 

r-BT~ 
14 81 lr;'-$-"1-0.25--'-(0-.01-'0)--:@""-=-B-;:@~1 
~ 7g}7PL 

Case 751 8-03 0 Suffix 
1li-Pin Plastic 

S0-16 

~~~~ 
1-$-10.25(0.010)@ ITI B ® I A ® I 

Case 7510-03 OW Suffix 
2o-Pin Plastic 
SO-20 (WIDE) 

!i-S-R-R-:-S-S-R-ilj f 
-8- p"I-$-"'T1 0-.2-5 (-0.0-10-) -=@"'TI-B-=@'""'I 

CD ______ 10~10PL 

1-$-10.25(0.010)®ITI B®I A®I 

FAST AND LS TTL DATA 

7-4 

NOTES: 
1. DIMENSIONS "A" AND "8" ARE DATUMS AND 

.,..IS A DATUM SURFACE. 
2. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5M,I982. 
3. CONTROWNG DIMENSION: MIWMETER. 
4. DIMENSION A AND B DO NOTlNCWDE MOlD 

PROTRUSION. 
s. MAXIMUM MOlD PROTRUSION 0.1510.006) 

PER SIDE. 
6. 751A.()1 IS DBSDL£TE, NEW STANDARD 

751A.Q2. 

MIWME7ERS IHCHU 
DIM MfH MAX MIN MAX 
A 6.55 8.75 0.337 0.344 
8 3.80 '.00 0.150 0.157 
C 1.35 1.75 0.054 0.088 
D 0.35 0.49 0.014 0.019 
F 0.40 1.25 0.016 0.049 
G 1.27BSC O.05OBSC 
J 0.19 0.25 0.006 0.009 
K 0.10 0.25 0.004 0.009 
M 0" 7" .0" 7° 
P 5.80 6.20 0.229 0.244 
R 0.25 0.50 0.010 0.019 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5M, 1982. 
2. CONTROLUNG DIMENSION: MILUMETER. 
3. DIMENSION A AND B DO NOT INCWDE MOlD 

PROTRUSION. 
4. MAXIMUM MOlD PROTRUSION 0.1510.006) 

PER SIDE. 
5. 751B'()1 IS OBSOL£TE; NEW STANDARD 

751B.Q3. 

MIWMETERS INCHES 
DIM IIIN MAX MfH MAX 
A 9.80 10.00 0.386 OJ93 
8 3.80 4.00 0.150 0.157 
C 1.35 1.75 0.054 0.088 
D 0.35 0.49 0.014 0.019 
F 0.40 1.25 0.016 0.049 
G 1.27BSC O.05OBSC 
J 0.19 025 0.006 0.009 
K 0.10 0.25 0.004 0.009 
M 0" 7° 0" 7° 
P 5.80 6.20 0.229 0.244 
R 025 0.50 0.010 0.019 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5M,I982. 
2. CONTROWNG DIMENSION: MILUMETER. 
3. DIMENSION A AND B DO NOT INCWDE MOlD 

PROTRUSION. 
4. MAXIMUM MOlD PROTRUSION 0.1510.0116) PER 

SIDE. 
5. 7510·01, AND -02 OBSOLE1E, NEW STANDARD 

751O.Q3. 

MILUMETERS INCHES 
DIM MIN MAX MIN MAX 
A 12.65 12.95 0.499 0.510 
B . 7.40 7.60 0.292 0.299 
C 2.35 2.85 0.093 0.104 
0 0.35 0.49 0.01' 0.019 
F 0.50 0.90 0.020 0.035 
G 1.27BSC O.05OBSC 
J 0.25 0.32 0.010 0.012 
K 0.10 0.25 0.004 0.1109 
M 0° 7° 0" 7" 
P 10.05 10.55 0.395 0.415 
R 0.25 0.75 0.010 0.029 



PACKAGE OUTLINES 
sOle (continued) 

Case 751E~3 OW Suffix 
24-Pln Plastic 
S0-24 (WIDE) 

-13 :r 
-8- P Irrt"T1 O-.25-(O.-Ol-0)-=®"I-B-:®=-->1 

~~~~_~_~_Tr_nr_~_~_~_~12~12~ 

ffiJ"" "'" "''' "'''''' '" '" d l ~ -j l D24~ K PLAN£ 

Itlo.25(O.010)®ITI B®I A®I 

FAST AND LS TTL DATA 
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NOTES: 
1. OIMENSIONING ANO TOLERANCING PER ANSI 

Y14.5M,1982. 
2. CONTROWNG OIMENSION: MIWMETER. 
3. DIMENSION A ANO B DO NOTlNCWDE MOLD 

PROTRUSION. 
4. MAXIMUM MOLD PROTRUSION 0.15(0.006) 

PER SIDE. 
5. 751E·01 AND.Q.2 OBSOLETE, NEW STANDARD 

751E.Q3. 

MIWMETERS INCHES 
DIM MIN MAX MIN MAX 
A 15.25 15.54 0.601 0.612 
B 7.40 7.60 0.292 0.299 
C 2.35 2.65 0.093 

J 0 0.35 0.49 0.014 
F 0.41 0.90 0.016 
G 1.27BSC 0.050 
J 0.229 0.317 0.0090 0.0125 
K 0.127 0.292 0.0050 0.0115 
II Il" 60 00 80 

P 10.05 10.55 0.396 0.415 
R 0.25 0.75 0.010 0.029 

II 



Itlo.25(O.Ql0)@ITI A®I 

II 

PACKAGE OUTLINES 
CERAMIC'DUAL IN-'LlNE 

Case632~08J Suffix 
14-Pin Ceramic Dual In-Line 

Case 620-09 J Suffix 
16-Pin Ceramic Dual In-Line 

Case 732-03 J Suffix 
20-Pin Ceramic Dual In-Line 

FAST AND LS TIL DATA 

7-6 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5M.1982 .... 
2: CONTROWNG DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 

FORMED PARALLEL 
4. DIM F MAY NARROW TO 0.76 (0.0301 WHERE 

THE LEAD ENTERS THE CERAMIC BODY. 
5. 632.01 THRU 417 dBSOLETE. NEW STANDARD 

• 632.08. . 

MIWMmRS 
Dill IIIN ". A 19.05 19.94 0.750 
B 6.23 7.11 0.245 

3.64 5.08 0.165 
D 0.39 0.50 0.015 0.020 
F 1.40 1.65 0.055 0.085 
G 2.54BSC O.lOOBSC 
J 0.21 0.38 0.008 0.015 
K 3.18 4.31 0.125 0.170 
L 7.628SC O.300BSC 
II 0' 15' 0' 15' 
N 0.51 1.01 0.020 0.040 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5M,I982. 
2. CQNTROWNG DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 

FORMED PARALLEL 
4. DIM F MAY NARROW TO 0.76 (0.0301 WHERE 

THE LEAD ENTERS THE CERAMIC BODY. 
5. 620·01 THRU -DB OBSOLETE. NEW STANDARD 

620·09. 

IIILUMETEAS INCHES 
DIM IIIN MAX MIN MAX 
A 19.05 19.65 0.750 0.770 
B 6.10 7.38 0.240 0.290 
C - 4.19 - 0.165 
D 0.39 0.53 0.015 0.021 
E 1.278SC D.05OBSC 
F 1.40 1." 0.055 D.D70 
G 2.54BSC D.1DD8SC 
J 0.23 0.27 D.DD9 0.011 
K 5.08 0.200 
L 7.62BSC 0.3008SC 
M 0' 15' 0' 15' 
H 0.39 0.88 0.015 0.035 

NOTES: 
1. LEADS WITHIN 0.25 mm (0.0101 DIA., TRUE 

POSITION AT SEATING PLANE, AT MAXIMUM 
MATERIAL CONDITION. 

2. DIM L TO CENTER OF LEADS WHEN FORMED 
PARALLEL 

3. DIM A AND 8 INC WOES MENISCUS. 

II1LuMmAS INCHES 
DIM MIN MAX MIN MAX 
A 23.88 25.15 0.940 0.990 
B 6.60 7.49 0.260 0.295 
C 3.81 5.08 0.150 Do2DD 
D D~8 0.58 0,015 0.022 
F 1.40 1.65 0.055 0.095 
G 2.548SC 0.IDD8SC 
H 0.51 1.27 0.020 0.050 
J 0.20 0.30 0.008 0.012 
K 3.16 4.06 0.125 0.150 
L 7.62BSC O.300BSC 
M 0' 15' 0' 15' 
N 0.25 1.02 0.010 0.040 



PACKAGE OUTLINES 
CERAMIC DUAL IN-LINE (continued) 

I 
B 

~rT"TT"TT"TT',.....,:;.J'2 ~ 
I- A .1 

Case 758-01 J Suffix 
24-Pin Ceramic Dual In-Line 

Case 623-05 J Suffix 
24-Pin Ceramic Dual In-Line 

(WIDE BODy) 

~;A--
-i.l-JI.- o - NJJ--=-L-J~ 

Case 740-03 J Suffix 
48·Pin Ceramic Dual In-Line 

I- ~ ·1 

[::::::0:::::::1, 
D 48PL 

[+[O.25(O.010)®[r[ A®[ 

~fL 
[+[O.25(O.010)@[r[ 8®[ 

FAST AND LS TTL DATA 
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NOTES: 
1. DIMENSION L TO CENTER OF LEADS WHEN 

FORMED PARALLEL 
2. DIMENSIONING AND TOlERANCING PER ANSI 

YI4.5,1973. 

MIWIIETERS INCHES 
DIM MIN IIAX MIN MAX 
A 31.50 32.64 1.240 1.295 
B 7.24 1.15 0.285 0.305 
C 3.68 4.44 0.145 0.115 
D 0.38 0.53 0.Q15 0.021 
F 1.14 1.51 0.045 0.062 
G 2.54BSC O.IOOBSC 
J 0.20 0.33 0.008 0.013 
K 2.64 4.19 0.100 0.185 
L 7.62 1!7 0.300 0.310 
N 0.51 1.21 0.020 0.050 
P 9.14 10.16 0.360 0.400 

NOTES: 
1. DIM "L" TO CENTER OF LEADS WHEN 

FORMED PARALLEL 
2. LEADS WITHIN 0.13 mm (0.0051 RADIUS OF 

TRUE POSITION AT SEATING PLANE AT 
MAXIMUM MATERIAL CDNDmON. (WHEN 
FORMED PARALLEl). 

Mll.UMfTERS INCHES 
DIll MIN IIAX MN MAX 
A 31.24 32.17 1.230 1.2S0 
B 12.10 15.49 0.500 0.610 
C 4.06 5.59 0.160 0.220 
D 0.41 0.51 0.016 0.020 
F 1.21 1.52 0.050 0.060 
G 2.64BS.C O.looBSC 
J 0.20 0.30 0.008 0.012 
K 3.18 4.06 0.125 0.160 
L 1524BSC O.600BSC 
II o' IS' O' IS' 
N 0.51 121 0.020 0.050 

NOTES: 
1. DIMENSIONING AND TOlERANCING PER 

ANSI Y14.5M, 1962. 
2. CONTROLUNG DIMENSION: INCH. 
3. DIM L TO CENTER OF LEAD WHEN FORMED 

PARALLEL 

MILLIMETERS INCHES 
Dill IIIN IIAX MIN MAX 
A 60.36 61.56 2.316 2.424 
B 14.64 15.34 0.576 0.604 
C 3.05 4.31 0.120 0.110 
D 0.381 0.533 0.015 0.021 
E 1.21BSC 0.050BSC 
F 0.162 1.391 0.030 0.055 
G 2.64BSC O.IOOBSC 
J 0.204 0.330 0.008 0.013 
K 2.64 4.19 0.100 0.165 
L 15.24BSC O.600BSC 
M 0" 10' O' 10' 
N 1.016 1.524 0.040 0.060 

II 



II GI:J 
SEAlING 
PLANE 

1+10.25(0.010) ® ITI A® I 

PACKAGE OUTLINES 

NOTE 4 

PLASTIC 

Case 646-06 NSuffix 
14-PinPlastic 

.~ I .'1 
Case 648-08 N Suffix 

16-PinPiastic 

Case 738-03 N Suffix 
20-PinPlastic 

1+10.25(0.010) ® ITI A® I 
1+lo.25(0.010)@ITI B® I 

FAST AND LS TTL DATA 
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NOTES: 
1. lEADS WIIliIN 0.13 mm (0.005) RADIUS Of "!RUE 

POSITION AT SEATING PlANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO CENTER OF LEAOS WIlEN 
FORMED PARALLEL 

3. DIMENSION "B" DOES NOT INCWDE MOLD 
FLASH. 

4. ROUNDED CORNERS OPTIONAL 
5. 646.(J5 OBSOLETE, NEW STANDARD 646-06. 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 18.16 19.56 0.715 O.no 
B 6.10 6.60 0.240 0.260 
C 3.69 4.69 0.145 0.165 
D 0.36 0.53 0.015 0.021 
F 1.02 1.78 0.040 0.070 
G 2.54BSC O.I00BSC 
H 1.32 2.41 0.052 ·0.09& 
J 0.20 0.36 0.006 0.015 
K 2.92 3.43 0.115 0.135 
L 7.B28SC 0.300BSC 

0" 1QO 00 10" 
N .39 1.01 0.D15 0.039 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

VI4.5M,I982. 
2. CQNTROLUNG DIMENSION: INCH. 
3. DIMENSION "L" TO CENTER OF LEAOS WIlEN 

FORMED PARALLEL 
4. DIMENSION "B" DOES NOT INCWDE MOLD 

FLASH. 
5. ROUNOED CORNERS OPTIONAL 
6. 646.o1 THRU.o7 OBSOLETE, NEW STANDARD 

648.Q8. 

IliLUM TERS 
DIM MIN MAX 
A 18.80 19.55 
B 6.35 6.65 
C 3.69 4.44 
D 0.39 0.53 
F 1.02 1.77 
G 2.54BSC 
H I.27BSC 
J 0.21 0.36 
K 2.80 3.30 
L 7.50 7.74 
M 0" 1QO 
S 0.51 1.01 

NOTES: 
1. DIMENSIONING AND TOLERANCING PER ANSI 

Y14.5M,1982. 
2. CONTROLUNG DIMENSION: INCH. 
3. DIMENSION "L" TO CENTER OF LEAD WIlEN 

FORMED PARALLEL 
4. DIMENSION "8" DOES NOT INCWDE MOLD 

FLASH. 
5. 736.()2 OBSOLETE. NEW STANDARD 738-03. 

MILUMETERS INCHES 
Dill IIIN MAX MIN MAX 
A 25.66 27.17 1.010 1.070 
8 6.10 6.60 0.240 0.260 
C 3.81 4.57 0.1&0 0.180 
D 0.39 0:55 0.015 0.022 
E 1.27BSC O.05OBSC 
F 1.27 1.77 0.050 0.070 
G 2.54BSC O.I00BSC 
J 021 0.38 0.008 0.015 
K 2.80 3~5 0.110 0.140 
L 7.B2BSC 0.300BSC 
M 00 "" 00 "" N 0.51 1.01 0.020 0.040 



P 

Q 

PACKAGE OUTLINES 
PLASTIC (continued) 

Case 724-03 N Suffix 
24-Pln Plastic 

Case 649-03 N Suffix 
24-Pln Plastic 

Wide Body 

Case 711-03 N Suffix 
40-Pln Plastic 

I" A "I C i L-

J~J:i 
SEAllNG 
PlANE 

FAST AND LS TTL DATA 
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NOTES: 
1. CHAMFERRED CDNTOUR OPTIONAL 
2. DIM "L" TO CENTER OF LEADS WHEN FORMED 

PARAllEL 
3. DIMENSIONS AND TOUERANCES PER ANSI 

YI4.5M,19112. 
4. CONTROLUNG DIMENSION: INCH. 

DIM 
A 
B 
C 
D 
E 

K 

NOTES: 

INCHES 
MIN MAX 

1.230 1.255 
0.250 0.270 
0.145 0.175 
0.015 0.020 

O.05OBSC 
0.040 0.060 

O.I00BSC 
0.007 0.012 
0.110 0.140 

O.300BSC 
0" W 

0.020 0.040 

1. LEADS WITHIN 0.13 mm (0.005) RADIUS OF TRUE 
POSITION AT SEATING PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "L" TO CENTER OF LEADS WHEN 
FORMED PARALLEL 

3. 649-02 OBSOLETE, NEW STO 649.03 SEE ISSUE 
"C' FOR REFERENCE. 

MIWIlElERS INCHES 
Dill MIN MAX MIN MAX 
A 31.511 32.13 1.240 1.255 
B 13.21 13.72 0.520 0.540 
C 4.70 5.21 0.1115 0.205 
D 0.38 0.51 0.015 0.020 
F 1.02 1.52 0.040 0.060 
G 2.54BSC O.I00BSC 
H 1.115 2.16 0.065 0.0115 
J 0.20 0.30 0.006 0.012 
K 2.92 3.43 0.115 0.135 
L 14.99 15.49 0.590 0.610 
II - 10" 10" 
N 0.51 1.02 0.020 0.040 
P 0.13 0.38 0.005 0.015 
Q 0.51 0.76 0.020 0.030 

NOTES: 
1. PDSmONAL TOLERANCE OF LEADS (D), SHALL 

BE WITHIN 025 mm (0.010) AT MAXIMUM 
MATERIAL CONDmON, IN RELA110N TO SEAllNG 
PLANE AND EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL 

3. DIMENSION B DOES NOT INCWDE MOLD FLASH. 

IIIWIIETERS INCHES 
Dill MIN MAX MIN MAX 
A 51.69 52.45 2.035 2.065 
B 13.72 14.22 0.540 0.560 
C 3.94 5.06 0.155 0.200 
D 0.38 0.56 0.014 0.022 
F 1.02 1.52 0.040 0.060 
G 2.54BSC O.I00BSC 
H 1.65 2.16 0.065 0.0115 
J 020 0.38 0.006 0.015 
K 2.92 3.43 0.115 0.135 
L 15.24BSC O.600BSC 
II 0" 150 00 W 
N 0.51 1.02 0.020 0.040 

II 



PACKAGE OUTUN'ES 
PLASTIC (continlied) 

Case 767-()2 N Suffix 
48-Pln Plastic 

t:::I::~::::::::::~l! J:1 
~1"V'V.V'V'V.V'V=!r-~'. fi M 

48PL 

J 48Pl 

It I 0.51 (0.020)@ I TI A ® I 
It I 0.25 (0.010)@ I TI B ® I 

FAST AND LS TTL DATA 
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NOTES: 
1, DIMENSIONS AND TOl.ERANCING PER ANSI 

YI4,5M.I9112. 
2. CONl1IOWNG DIMENSION: INCH. 
3. DIMENSION L TO CENTER OF LEAD WHEN 

FORMED PARALLEL 
4. DIMENSIONS A AND B DO NOT INCWDE MOLO 

FLASH. MAXIMUM YOLO FLASH 0.25 (0.010). 
5. 767-111 OBSOLETE. NEW STANDARD 767-02. 



PACKAGE OUTLINES 
PLCC 

Case n5-02 FN Suffix 
2o-Pin Plastic 

B It I o.lB(o.oo7}@ITIN®-p®1 L®-M® I 

u It I o.lB(o.OO7}@ITIN®-P® I L®-M® I 

G1 

VIEWD-D It I 0.25(0.010) @ITIN®-P® I L®-M® I 

t+----~A ItI0.1B(0.007}@)ITIL®-M®IN®-p®1 

DIM~ii~ A 9.78 
B 9.78 0.385 
C 4.20 4.57 
E 2.29 2.79 
F 0.33 0.48 
G 1.27BSC 
H 0.66 0.81 
J 0.51 
K 0.84 
R 8.89 9.04 
U 8.89 9.04 
V 1.07 1.21 
W 1.07 1.21 
X 1.07 1.42 
Y 0.50 
Z 20 100 

Gl 7.88 8~8 
Kl 1.02 

2" 10" 

0.165 0.180 
0.090 0.110 
0.013 0.019 

0.0508SC 
0.026 0.032 
0.020 
0.025 
0.350 0~58 

0.350 0.356 
0.042 0.048 
0.042 0.048 
0.042 0.056 

0.020 
20 10" 

0.310 0.330 
0.040 

20 10" 

NOTES: 
1. DATUMS ·L·, ·M-, ·N·, AND .p. DETERMINED 

WHERE TOP OF LEAD SHOULDER EXIT PlASTIC 
BODY AT MOLD PARTING UNE. 

2. DIM GI, TRUE POSITION TO BE MEASURED AT 
DATUM ·T·, SEATING PLANE. 

3. DIM R AND U DO NOT INCLUDE MOLD 
PROTRUSION. ALlOWABLE MOLD PROTRUSION 
IS 0.25 (0.010) PER SIDE. 

4. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M,l982. 

5. CONTROLUNG DIMENSION: INCH. 
6. 775-01 IS OBSOLETE, NEW STANDARD 775-02. 

FAST AND LS TTL DATA 

7-11 



28 
LEADS 

ACTUAL 

YBRK 

PACKAGE OUTLINES 

I-D 

I-D 

PLCC (continued) 

case 776-02 FN Suffix 
28-Pln Plastic 

Bltlo.la(o.DOn@)ITIN®-p®1 L®-M® I 

u Itlo.la(o.DOn@)ITIN®-P®1 L®-M® I 

G1 
Itlo.25(O.010)@)ITIN®-p®1 L®-M® I 

VIEWD-O 

joe-----+-A It I O.la(O.DOn@) I TI L®-M® I N®-P ® I 

011 IIIN IIAX 
A 12.32 12.57 
B 12.32 12.57 
C 4.2(1 4.57 
E 2.29 2.79 
F 0.33 0.48 
G l.27BSC 
H 0.68 0.81 
~ 0.51 
K 0.84 
R 11.43 11.58 
U 11.43 11.58 
V 1.07 1. 
W 1.07 1.21 
·x 1.07 1.42 
Y 0.50 
Z 20 1QO 

61 10.42 10.92 
11 1.02 
Z1 20 10" 

IIIN MAX 
0.485 0.495 
0.485 0.495 
0.165 0.180 
O. 0.110 
0.013 0.019 

O.05OBSC 
0.028 0.032 
0.020 
0.025 
0.450 0.456 
0.450 0.456 
0.042 0.048 
0.042 0.048 
0.042 0.056 

0.020 
20 11)0 

0.410 0.430 
0.D40 

20 10" 

NOTES: 
1. DUE TO SPACE UlIlTAllDN, CASE 77M2 SHALL 

BE REPRESENTED BY A GENERAL ($MAWR) 
CASE DUTUNE DRAWING RATHER THAN 
SHOWING ALL 21 LEADS. 

2. DATUMS ·L·, -M., -N., AND.p· DETERMINED 
WHERE TOP OF LEAD SHOULDER EXIT PLAS11C 
BODY AT MOLD PARTING UNE. 

3. DIMG1, TRUE POS111ONTO BE.MEASUREDAT 
DATUM ·T·, SEAliNG PLANE. 

4. DIM'R AND U DO NOTlNCWDE MOLD 
PROTRUSION. ALLOWABLE MOLD PROTRUSION 
IS 0.25 (0.010) PER SIDE. 

5. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5I1,l882. 

6. CONTROWNG DIMENSION: INCH. 
7. 776-01 IS OBSOLETE, NEW STANDARD 771HI2. 

FAST AND LSTTL DATA 

7·12 



PACKAGE OUTLINES 
PLCC (continued) 

Case 779-02 FN Suffix 
68-Pin Plastic 

Bltl 0.18(0.oo7)@ITIN®-P® I L®-M® I 

ultl 0.18(0.007)@ ITI N®-P® I L®-M® I 

Gl 
It I 0.25(0.010)@ITIN®-P® I L®-M® I 

VIEW 0-0 

i+----+t--A ItI0.18(0.oo7)@ITIL®-M®IN®-p®1 

DIM 
A 
B 
C 
E 
F 
G 
H 
J 
K 
R 
U 
V 
W 
X 
Y 
Z 
Gl 
Kl 
ZI 

MILLIMETERS II MIN MAX 
25.02 25.27 
25.02 25.27 
420 4.57 
2.29 2.79 
0~3 0.48 

1.27BSC 
0.66 0.81 
0.51 
0.64 

24.13 24.28 
24.13 24.28 
1.07 1.21 
1.07 1.21 
1.07 1.42 

0.50 
20 100 

23.12 23.62 
1.02 

2" 100 

0.090 0.110 
0.013 0.019 

O.05OBSC 
0.026 0.032 
0.020 
0.025 
0.950 0.956 
0.950 0.956 
0.042 0.048 
0.042 0.048 
0.042 0.056 

0.020 
20 Ill" 

0.910 0.930 
0.040 

20 W 

NOTES: 
1. DUE TO SPACE UMITATlON, CASE 

77M2 SHALL BE REPRESENTED BY A 
GENERAL (SMALLER) CASE OUTUNE 
DRAWING RATHER THAN SHOWING 
ALL 68 LEAOS. 

2. DATUMS ·L·, ·M·, ·N·, AND .p. 
DETERMINED WHERE TOP OF LEAD 
SHOULDER EXIT PLAlnC BODY AT 
MOLD PARTING UNE. 

3. DIM Gl, TRUE POSITION TO BE 
MEASURED AT DATUM ·T·, SEATING 
PLANE. 

4. DIM RAND U DO NOT INCWDE MOLD 
PROTRUSION. ALLOWABLE MOLD 
PROTRUSION IS 0.25 (0.010) PER SIDE. 

5. DIMENSIONING AND TOLERANCING 
PER ANSI YI4.5M, 1982. 

6. CONTROLLING DIMENSION: INCH. 
7. 779-01 IS OBSOLETE, NEW STANDARD 

779·02. 

FAST AND LS TTL DATA 
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