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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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FAST AND LS TTL

Low Power Schottky (LSTTL) has become the industry standard logic in recent years, replacing the
original 7400 TTL with lower power and higher speeds. In addition to offering the standard LS TTL
circuits, Motorola offers the FAST Schottky and TTL family. Complete specifications for each of these
families are provided in data sheet form. Functional selector guides not only provide an overview of
already introduced devices but planned introduction dates of new products.

Motorola reserves the right to make changes without further notice to any products herein. Motorola
makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does Motorola assume any liability arising out of the application or use of any
product or circuit, and specifically disclaims any and all liability, including without limitation
consequential or incidental damages. “Typical” parameters can and do vary in different applications.
All operating parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. Motorola does not convey any license under its patent rights nor the
rights of others. Motorola products are not designed, intended, or authorized for use as components
in systems intended for surgical implant into the body, or other applications intended to support or
sustain life, or for any other application in which the failure of the Motorola product could create a
situation where personal injury or death may occur. Should Buyer purchase or use Motorola products
for any such unintended or unauthorized application, Buyer shall indemnify and hold Motorola and
its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs,
damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim
of personal injury or death associated with such unintended or unauthorized use, even if such claim
alleges that Motorola was negligent regarding the design or manufacture of the part. Motorola and
& are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative
Action Employer.
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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 families 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
FASTO. 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

FAST is manufactured on Motorola’s MOSAIC (oxide-
isolated) process.This process provides FAST with inherent
speed/power advantages over the older junction-isolated 74S
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% for ac).

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.

(ALL MAXIMUM RATINGS) LS FAST
Characteristic Symbol 54LSxxx TALSXxXX B54Fxxx TA4FXXX Unit
Operating Voltage Range Vce 5+ 10% 5+ 5% 5+ 10% 5+ 10% Vdc
Operating Temperature
Range TA -551t0 125 0to 70 —-551t0 125 0to 70 °C
Input Current IN NIH 20 20 20 20
L —400 —-400 —600 —600 hA
Output Drive loH -0.4 -0.4 -1.0 -1.0 mA
Standard Output loL 4.0 8.0 20 20 mA
Isc —-20t0—-100 | -20t0—-100 | —60to—150 | —60to—150 | mA
IOH -12 -15 -12 -15 mA
Buffer Output loL 12 24 48 64 mA
Isc —401t0—-225 | -40to0—-225 | —100 to —225 | -100to —225 | mA
Speed/Power Characteristics for Schottky TTL Logic (1)
(ALL TYPICAL RATINGS)
Characteristic Symbol LS FAST Unit
Quiescent Supply Current/Gate I} 0.4 1.1 mA
Power/Gate (Quiescent) PG 2.0 55 mwW
Propagation Delay tp 9.0 3.7 ns
Speed Power Product — 18 19.2 pJ
Clock Frequency (D-F/F) fmax 33 125 MHz
Clock Frequency (Counter) fmax 40 125 MHz

NOTES: 1. Specifications are shown for the following conditions:
a) Vcc =5.0 vdc (AC);
b) Tp = 25°C
C) C|_ =50 pF for FAST; 15 pF for LS
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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 FAST/LS Selector Guide, SG-60 for latest
availability status)
X = Available
Inverters Exclusive OR Gates
Type of Type of
Description Output | No. | LS | FAST Description Output | No. | LS | FAST
Hex 2S 04 | X X Quad 2-Input 2S 86| X X
ocC 05 | X oC 136 | X
2S 386 | X
AND Gates
Exclusive NOR Gates
Type of
Description Output |No. [ LS | FAST Type of
Description Output | No. | LS | FAST
Quad 2-Input 2S 08 | X X
oC 09 | x Quad 2-Input oC 266 | X
Triple 3-Input 25 1 x| X AND-OR-INVERT Gates
oC 15 | X
Dual 4-Input 2S 21 | X X Type of
Description Output | No. | LS | FAST
NAND Gates Dual 2-Wide, 2-Input 3-Input 2s |s1| x| x
Type of 4-Wide, 2-3-2-3-Input 2S 54 | X
Description Output | No. | LS | FAST 2-Wide, 4-Input 2S 55 | X
Quad 2-Input 25 00 | x X 4-Wide, 4-2-2-3-Input 2S 64 X
ocC 01| X Schmitt Triggers
ocC 03 | X
Quad 2-Input, High Voltage oc |26 | x o Type of
Triple 3-Input 25 10 | x X Description Output | No. | LS | FAST
ocC 12 | X Dual 4-Input NAND Gate 2S 13| X X
Dual 4-Input 2S 20 | X X Hex, Inverting 2S 14| X X
ocC 22 | X Quad 2-Input NAND Gate 2S 132 | X X
8-Input 2S 30 X .
13-Input 25 |133| x SSI Flip-Flops
Clock
OR Gates Description Edge | No. | LS | FAST
Type of Dual D w/Set & Clear Pos 74 X
Description Output | No. | LS | FAST Dual D w/Set & Clear Pos 74A | X
Quad 2-Input 28 32 | x X Dual JK w/Set Neg | 113A | X
Dual JK w/Clear Neg 73A | X
NOR Gates Same as 73A with Different Pinout Neg |107A| X
Dual JK w/Set & Clear Individual J, | Neg 76A | X
Type of K. Cp. Sp. Cp Input
Description Output | No. | LS | FAST » =P =D _D pu s .
Same as 76 with Different Pinout Neg 112 X
Quad 2-Input 2S 021 X X Same as 76A with Different Pinout | Neg | 112A | X
Triple 3-Input 2S 27 | X Same as 112 with Different Pinout | Neg | 114A | X
Dual 5-Input 2s 260 | X Dual JK w/Set & Clear Pos 109 X
Dual JK w/Set & Clear Pos | 109A | X
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Multiplexers Decoders/Demultiplexers
Type of Type of
Description Output | No. |LS | FAST Description Output | No. | LS | FAST
Quad 2-to-1, Non-Inverting 2S 157 | X Dual 1-of-4 2S 139 | X X
2S 157A X 2S 155 | X
3S 257A X ocC 156 | X
3sS 257B | X 3S 539 X
Quad 2-to-1, Inverting 2S 158 | X 1-of-8 2S 138 | X X
2S 158A X 3S 538 X
3S 258A X 1-of-8 with Latch 2S 137 | X
3S 258B | X 1-0f-10 2S 42 | X
Dual 4-to-1, Non-Inverting 2S 153 X X 3S 537 X
3S 253 X X
Dual 4-to-1, Inverting s |35 | x| x Latches
3S 353 | X X No. of | Type of
8-to-1 2S 151 X X Description Bits | Output | No. | LS | FAST
35 251 X X Transparent, Non-Inverting 4 2S 771 X
2S 298 X
. . 8 3s 373 | X X
Quad 2-to-1 with Output Register .
398 — Positive edge triggered, 2S 398 X X Octal, Non-lnvertlng 8 35 o73
Transparent, Inverting 8 3S 533 X
Q/O Outputs Transparent, Q and Q 4 2S 75| X
399 — Positive edge triggered, 2S 399 | X X ’
Q Output Only Outputs 4 2S 375 X
Quad Set-Reset Latch 4 2S 2791 X
Encoders Addressable 8 2S 259 | X X
Dual 4-Bit Addressable 4 2S 256 | X X
Type of
Description Output | No. | LS | FAST
10-to-4-Line BCD 2S 147 | X
8-to-3-Line Priority Encoder 2S 148 | X X
3s 348 | X
2S 748 | X
3s 848 | X
Register Files
Type of
Description Output | No. | LS | FAST
4x4 ocC 170 | X
3S 670 | X
Shift Registers
No. of Type af Mode*
Description Bits Output | SR | SL | Hold |Reset | No. | LS | FAST
Serial In-Parallel Out 8 2S X A 164 | X X
Parallel In-Serial Out 8 2S X X 165 | X
8 2S X X A 166 | X
Parallel In-Parallel Out 4 2S X 95B | X
4 2S X X X A 194 X
4 2S X X X A 194A | X
4 2S X A 195 X
4 2S X A 195A | X
4 3S X A 395 ] X
Parallel In-Parallel Out, Bidirectional 8 3S X X X A 299 | X X
8 3S X X X S 323 | X X
Sign Extended Bidirectional 8 3S X X A 322A | X

* SR = Shift Right
SL = Shift Left
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Asynchronous Counters — Negative Edge-Triggered Cascadable Synchronous Counters —
Positive Edge-Triggered

Description Load | Set | Reset | No. | LS | FAST
Decade (2/5) x | x | o0 [ x o Type of
X X 196 X Description Output | Load |Reset | No. |LS |FAST
X X 290 X Decade 2S S A 160A | X X
Dual Decade (2/5) X 390 | X 2S S S 162A | X X
Dual Decade X X 490 | X Decade, Up/Down| 2S S 168 X X
Modulo 12 (2/6) X 92 | X 2S A 190 X
4-Bit Binary (2/8) X 93 | X 2S A A |192¢ | X
X X 197 X 3S S B 568 X
X 293 X 4-Bit Binary 2S S A 161A | X X
Dual 4-Bit Binary X 393 X 2S S S 163A | X X
* The 716 and 718 are positive edge-triggered. 4-Bit Binary, 28 S 169 X X
. . . Up/Down 2S A 191 X
Display Decoders/Drivers with Open-Collector Outputs 25 A A 193¢ | x
Description No. LS | FAST 3S S B |569 X
1-0f-10 145 X 32 2 B ZggA i
BCD-to-7 Segment e | 8 Bit Binary, 3s | s | s |s79 X
Up/Down 3S S 779 X
247 X
248* X 3S S 269 X
249 X * The 192 and 193 do not provide a clock enable for synchronous cascading.

* The 48 and 248 have internal pull up resistors to V¢ on their outputs.

MSI Flip-Flops/Registers

No. of Type of Set or Clock
Description Bits Output Reset | Enable No. LS FAST
D-Type, Non-Inverting 4 3S A X 173A X
4 2S X 377 X X
6 2S A 174 X X
6 2S X 378 X X
8 2S A 273 X
8 3S 374 X X
8 3S 574 X
Quad 2-Port 4 2S A X 398 X X
4 2S A X 399 X X
D-Type, Inverting 8 3S 534 X
_ 8 3S 564
D-Type, Q and Q Outputs 4 2S A 175 X X
4 2S X 379 X X
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Arithmetic Operators

Buffers/Line Drivers

Description No. LS | FAST
4-Bit Adder 83 X
283 X X
4-Bit ALU 181 X X
381 X
382 X
Look-Ahead Carry Generator 182 X
4-Bit Barrel Shifter 350 X
Magnitude Comparators
Type of
Description | Output |P=Q | P>Q | P<Q | No. | LS |FAST
4-Bit 2S X X X 85| X X
8-Bit 2S X X 682 | X
2S X X 684 | X
2S X 521 X
8-Bit with 2S X 688 | X
Output
Enable
Parity Generators/Checkers
Description No. LS | FAST
9-Bit Odd Even Parity Generator 280 X X
Checker
VCOs and Multivibrators
Description No. LS | FAST
Retriggerable Monostable 122 X
Multivibrator
Dual 122 123 X
Precision Non-Retriggerable 221 X
Monostable Multivibrator

Type of
Description Output No. | LS | FAST
Quad 2-Input NOR 2S 28| X
ocC 33| X
Quad 2-Input NAND 2S 37| X X
oC 38| X X
Dual 4-Input NAND 2S 40 | X X
Quad, Non-Inverting 3S 125 X
125A | X
3S 126 X
126A | X
Hex, Non-Inverting 3S 365 X
365A | X
3S 367 X
367A | X
Hex, Inverting 3S 366 X
366A | X
3S 368 X
368A | X
Octal, Non-Inverting 3S 241 | X X
3s 2441 X X
Bus Pinout 3S 541 | X
3S 7951 X
3s 7971 X
Octal, Inverting 3S 240 | X X
Bus Pinout 3S 540 | X
3s 796 | X
3s 798 | X
10-Bit 3S 827 X
828 X
Transceivers
Type of
Description Output No. LS | FAST
Quad, Non-Inverting 3S 243 X X
Quad, FutureBus 3S 3893A X
Quad, Inverting 3S 242 X X
Octal, Non-Inverting 3S 245 X X
3S 645 X
3S 623 X X
oC 641 X
3S 1245 X
Octal, Inverting 3S 620 X
3S 640 X X
oC 642 X
Octal, Non-Inverting 3S 646 X
Register
Latch 3S 543 X
Octal, Inverting Register 3S 544 X
Octal w/ Parity Gen/Checker 3S 657A X
657B X
Clock Drivers
Description No. LS | FAST
Quad Matched 803 X
Propagation Delays
Clock Driver 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 (54/74S) TTL and yet offers a
20—-40% improvement in circuit performance over the standard Schottky due to the MOSAIC process. Also, FAST circuits contain
additional circuitry to provide a flatter power/frequency curve. The input configuration of FAST uses a lower input current which
translates into higher fanout.

CIRCUIT FEATURES
Circuit features of LS and FAST are best understood by examining the TTL 2-input NAND gate of each family (Figures 2-1a, b). The
input/output circuits of other functions are almost identical.

Vee

183

D3

OUTPUT

Figure 2-1a. LS00 — 2-Input NAND Gate

Vee
7 350
K3 10K3 341K
D5 ¢ Qs
4
AO—e [ f E.J i
JBg ¢ Q2
D1 Vv
e
1 fa Q4
= D $ 5K
6 e
Dy = y OUTPUT
B '_.K‘Ql o]
Dy * 1 b * Q5 P10
15K 3 2K K K X6 ¥ =
= L D7
= Q3 Qg

Figure 2-1b. FOO — 2-Input 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 DTL type input circuit with Schottky diodes to perform the AND function, as exemplified by D3 and D4 in
Figure 2-1a. Compared to the classical multi-emitter structure, this circuit is faster and increases the input breakdown voltage.
Inputs of this type are tested for leakage with an applied input voltage of 7.0 V and the input breakdown voltage is typically 15V or
more.

The FOO input configuration utilizes a PN diode (D5 and D6) rather than the PNP transistor. This is required due to the high speed
response of FASTO 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 2-1a. 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 D1 and D2 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 ininterface
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.

Vce * Vce

A
W

o je—o—f ot : »
e " re
e e
Y g x
Figure 2-2. Diode Cluster Input Figure 2-3. PNP Input

INPUT CHARACTERISTICS — Figure 2-4 shows the typical input characteristics of LS and FASTO . Typical transfer characteris-
tics can be found in Figure 2-5 and input threshold variation with temperature information is provided in Table 2-1.

5 T
0 _ Ta=25°C
[ 1] z AV
=
-100 7 N
LS |_— g
z | | AT 53
3 -200 — — o LS
2 200 ——= — z \ FAST
=z — 5
- ] g 2
-300 3 \ \
Tp=25°C 5
~400 Vee=5V L L \
0 02 04 06 08 1 12 14 16 18 2 0 05 1 15 2 25
V| (VOLTS) V|N, INPUT VOLTAGE (VOLTS)
Figure 2-4. Typical Input Current Figure 2-5. Typical Output versus Input
versus Input Voltage Voltage Characteristic
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-55°C +25°C +125°C

Table 2.1 FAST 18 15 1.3

Typical Input Threshold Variation ALS 1.8 15 13
With Temperature S 15 13 "

LS 1.2 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 2-1a, b, the base of the pull-down output transistor Q5 is returned to ground through Q3 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 2-5) by preventing conduction in the phase splitter Q1 until the input voltage rises high enough to allow Q1 to supply
base current to Q5. The squaring network also improves the propagation delay by providing a low resistance path to discharge
capacitance at the base of Q5 during turn-off.

The output pull-up circuitis a 2-transistor Darlington circuit with the base of the output transistor returned through a 5.0K resistor
to the output terminals, unlike 74H and 74S where it is returned to ground which is a more power consuming configuration. This
configuration allows the output to pull up to one VB below V¢ for low values of output current.

The 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 Q9, D7, D8, and D9 causes Q5 to off more quickly on LOW to HIGH
output transitions.

Figure 2-6 shows the extra circuitry used to obtain the “high Z” condition in 3-state 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.

FASTO 3-state outputs have some additional circuitry due to the nature of the environment in which they are used. The effective
capacitive load of a 3-state output tends to increase at high bus rates. The addition of Q10 reduces this effect by clamping the base
of Q5 low when the device is in the high impedance state. In the high Z state, the output capacitance is about 5.0 pF for 24 mA
outputs and about 12 pF for 64 mA outputs.

An additional feature of many FASTO 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

AAA
W
AAA
VWA
AAA
W

y Y

OUTPUT

FROM
LOGIC

(FAST ONLY)

ACTIVE
PULLDOWN

QUTPUT
ENABLE

Figure 2-6. Typical 3-State Output Control

OUTPUT CHARACTERISTICS. Figure 2-7 shows the LOW-state output characteristics for LS and FASTO . For LOW Ig|_ values,
the pull-down transistor is clamped out of deep saturation to shorten the turn-off delay. Figure 2-8 shows the HIGH-state output
characteristics.
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VoL, OUTPUT VOLTAGE (VOLTS)

VOH, OUTPUT VOLTAGE (VOLTS)
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Figure 2-7a. Output Low Characteristic
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Figure 2-8a. Output High Characteristic
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Figure 2-7b. Output Low Characteristic

-50

-100
IoH, OUTPUT CURRENT (mA)

-150

-200

Figure 2-8b. Output High Characteristic

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.
ForLSTTL, limitsare guaranteed at 25°C, Vcc =5.0V, and C|_=15 pF (normally, resistive load has minimal effect on propagation
delay) FASTO and TTL limits are guaranteed over the commercial or military temperature and supply voltage ranges and with C|_=

50 pF.
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Figure 2-9

tpp, PROPAGATION DELAY CHANGE (ns)
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Figure 2-10
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*Data for Figures 2-11a through 2-11c was taken with only one output switching at a time. Figure 2-11d data was taken with all 8 inputs of the F240 tied together.

LS/FAST ESD CHARACTERISTICS. Electrostatic 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: 12MRM 93831A
FAST. 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 FASTO TTL would be used in high
speed paths. The ratio of ALS to FASTO 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 FASTO 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 (-55to +125°C) Commercial (0to 70 °C)
TTL Families ViL I Vin VoL I Vou | Vi | ViH | VoL | VoH Unit
TTL Standard TTL 9000, 54/74 0.8 2.0 0.4 2.4 0.8 2.0 0.4 2.4 \Y
HTTL High Speed TTL 54/74H 0.8 2.0 0.4 2.4 0.8 2.0 0.4 2.4 \Y
LPTTL Low Power TTL 93L00 (MSI) 0.7 2.0 0.3 2.4 0.8 2.0 0.3 2.4 \Y
STTL Schottky TTL 54/74S, 93S00 0.8 2.0 0.5 2.5 0.8 2.0 0.5 2.7 \Y
LSTTL Low Power Schottky TTL 54/74LS 0.7 2.0 0.4 2.5 0.8 2.0 0.5 2.7 V
ALS TTL (5% Vce) Advanced LS TTL, 54/74ALS 0.8 2.0 0.5 | 2.75 \%
(10% Vce) 0.8 2.0 0.4 2.5 0.8 2.0 0.5 2.5 \%
FASTTTL (5% Vce) Advanced S TTL, 54/74F 0.8 2.0 0.5 2.7 \%
(10% Vce) 0.8 2.0 0.5 2.5 0.8 2.0 0.5 2.5 \Y

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

Table 3.2a Table 3.2b
LOW Level Noise Margins (Military) HIGH Level Noise Margins (Military)
To To
From LS S ALS FAST 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
FASTO 200 300 300 300 mV FASTO 500 500 500 500 mV
From “VOL" to “V||_” From “VOH" to “V|H"
Table 3.2¢ Table 3.2d
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% Vce) 750 750 750 750 mV
FASTO 300 300 300 300 mV FAST (5% Vce) 700 700 700 700 mV
From VoL 0 “VIL" ALS (10% Vce) 500 500 500 500 mv
FAST (10% Vce) 500 500 500 500 mvV

From “VoH" to “V|y"

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.
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FAN-IN AND FAN-OUT. In order to simplify designing with Motorola TTL devices, the input and output loading parameters of all
families are normalized to the following values:

1 TTL Unit Load (U.L.) = 40 pA
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. A7400 gate, which hasamaximum Ij_of 1.6 mA and I|H of 40 pA s specified as having an inputload factor of 1 U.L. (Also called a
fan-in of 1 load.)

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

1.6 mA

40 pA

or0.5U.L. and an input HIGH load factor of orl1U.L.

3. The 74LS00 gate which has an Ij|_ of 0.4 mA and an || of 20 pA, has an input LOW load factor of:

0.4 mA 20 pA

or 0.25 U.L. aninput HIGH load factorof —— or 0.5 U.L.
1.6 mA 40 pA

EXAMPLES — OUTPUT DRIVE
1. The output of the 7400 will sink 16 mA inthe LOW (logic “0”) state and source 800 pA inthe HIGH (logic “1”) state. The normalized
output LOW drive factor is therefore:
16 mA
1.6 mA

=10 U.L.

and the output HIGH drive factor is

800 pA
40 pA

or 20 U.L.

2. The output of the 74LS00 will sink 8.0 mA in the LOW state and source 400 pA in the HIGH state. The normalized output LOW
drive factor is:
8.0 mA

16ma YL

and the output HIGH drive factor is

400 pA
40 pA

or10 U.L.

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

INPUT LOAD OUTPUT DRIVE
FAMILY
HIGH LOW HIGH LOW
74LS00 0.5U.L. 0.25 U.L. 10 U.L. 5U.L.
7400 1U.L. 1U.L 20 U.L. 10 U.L.
9000 1U.L. 1U.L 20 U.L. 10 U.L.
74H00 1.25U.L. 1.25 U.L. 25 U.L. 12.5 U.L.
74500 1.25U.L 1.25U.L. 25 U.L. 12.5U.L.
74 ALS 0.5U.L 0.0625 U.L 10 U.L. 5U.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 element to another. Consult the 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-upresistor value is chosen from arange between maximum value (established to maintain the required VoH with allthe 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

- V -V
RX(MIN) = Vee(vAx) — VoL RX(MAX) = CC(MIN) — VOH
loL — N2(LOW) » 1.6 mA N1 ¢ loH + N2(HIGH) « 40 pA

where:
Ry = External Pull-up Resistor
N1 = Number of Wired-OR Outputs
N2 = Number of Input Unit Loads (U.L.) being Driven
lIoH =Icex = Output HIGH Leakage Current
loL = LOW Level Fan-out Current of Driving Element
VoL = Output LOW Voltage Level (0.5 V)
VOH = Output HIGH Voltage Level (2.4 V)
Vce = Power Supply Voltage

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

525V -0.5V 4.75V
RX(MIN) = = =742 Q
(MIN) 8.0mA—1.6mA 6.4 mA

475V -24V 235V _

RX(MAX) = 4100 pa+ 2+ 40 pA = 0agma KA

where:

N1 =4

No (HIGH) =4+05U.L. =2U.L.

No (LOW) =4+025UL =1U.L.

IoH =100 pA

loL =8.0mA

VoL =05V

VOH =24V

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

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

Two possible ways of handling unused inputs are:

1. Connect unused input to Vcc, LS and FASTO 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 FASTO 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 arule of thumb, LS and FASTO TTL inputs have an average capacitance of 5.0 pF for DIP 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 FASTO with a 50 pF load (measured 10—90%). Output
rise and fall times become longer as capacitive load is increased.

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

Most interconnections on alogic board are short enough that the wiring and load capacitance can be treated as alumped 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 (hormally 100 Q to 200 Q), which for transient conditions appears as a resistor returned to the
quiescent voltage existing just before the beginning of the transition. This characteristicimpedance forms a voltage divider with the
driver outputimpedance, 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 54L.Sxxx T4LSxxx 54Fxxx T4FXxXx Unit
Operating Voltage Range Vce 5+10% 5+5% 5+10% 5+10% Vdc
Output Drive: loH -0.4 -0.4 -1.0 -1.0 mA
Standard Output loL 4.0 8.0 20 20 mA
Isc —-20t0-100 | —20to-100 | -60to-150 | —60 to —150 mA
IOH -12 -15 -12 -15 mA
Buffer Output loL 12 24 48 64 mA
Isc —40t0-225 | —40t0o—-225 | -100to—225 | -100to—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 at the far end, because of the
doubling effect, while the last one to receive a full signal is the one nearest the driver since it must wait for the reflection to complete
the transition. Thus, in a worst-case situation, the net contribution to the overall delay is twice the delay of the interconnection 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 of the interconnection. Increasing the distributed capacitance of a transmission line reduces its
impedance and increases its delay. A good approximation for ordinary TTL interconnections is that distributed load capacitance
decreases the characteristic impedance by about one-third and increases the delay by one-half.
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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

FAST

Storage Temperature
Temperature (Ambient) Under Bias
V¢ Pin Potential to Ground Pin
*Input Voltage (dc) Diode Inputs
*Input Current (dc)
Voltage Applied to Open Collector
Outputs (Output HIGH)
High Level Voltage Applied to
Disabled 3-State Output
Current Applied to Output
in Low State (Max)

—65°C to +150°C
—-55°C to +125°C
-05Vto+7.0V
-05Vtol5V
—30mAto +5.0 mA

-05Vto+10V
55V

Twice Rated lg|

—65°C to +150°C
—55°C to +125°C
-05Vto+7.0V
-05Vto7.0V
—-30 mAto+5.0 mA

-05Vto+55V
55V

Twice Rated lg|

*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:

SN74LS242/243, SN74LS245 — Inputs connected to outputs.

SN74LS640/641/642/645
SN74LS299/322A/323
SN74LS151/251

— 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 currentis defined as conventional
current flow out of a device. All current limits are specified as absolute values.

Icc Supply Current O The current flowing into the Vc ¢ 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.

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

IOH 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 IoH is the current flowing out of an output which is
in the HIGH state.

loL 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 state when that output
is short circuit to ground (or other specified potential).

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

lozL 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).

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

VIK(MAX) 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.

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

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

VL Input LOW voltage — The range of input voltages recognized by the device as a logic LOW.

VIL(MAX) Maximum input LOW voltage — The maximum allowed input LOW in a system. This value represents the

guaranteed input LOW threshold for the device.

VOH(MIN) Output HIGH voltage — The minimum guaranteed voltage at an output terminal for the specified output current
loH and at the minimum value of Vcc.

VoL(MAX)  OutputLOW voltage — The maximum guaranteed voltage atan output terminal sinking the maximum specified
load current Ig|_.

VT+ Positive-going threshold voltage =~ — The input voltage of a variable threshold device (ie., Schmitt Trigger) that
is interpreted as a V|H as the input transition rises from below VT_(MmIN).

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

tPLH

tPHL

tf

tPHZ

tpzH

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.

HIGH-TO-LOW 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 HIGH level to the defined LOW level.

For Inverting Function For Non-Inverting

tPLH tPHL
Waveform Rise Time:

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

VIN VIN
Vout
Vout

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

t ff
90% 90%
10% 10%

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 VoHq — 0.5 V for LS and VoH — 0.3 V for FAST.

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
Enable tpH7
f]
PZH VoH =35V
N 5forLs
.3 for FAST

Vout
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tpLZ

tpzL

frec

th

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.

Output enable time: Z to LOW
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
pLz

tpzL
Vout

Voz=15V
5forLS
.3 for FAST

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

Asynch
Asynch
~<— trac

Control

Hold Time

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

Setup time

The interval of time during which the data to be recognized is required to remain constant prior to the active edge
of the control signal to ensure proper data recognition. A negative setup time indicates that data may be initiated
sometime after the active transition of the timing pulse and still be recognized.
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ty or Pulse width
tow The time between the specified amplitude points (1.3 V for LS and 1.5 V for FASTO) on the leading and trailing

edges of a pulse.
tWL /

twH

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

fMAXMIN Guaranteed maximum clock frequency
The lowest possible value for fimax-

TESTING

DC TEST CIRCUITS

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

VOH AND Vg TESTS lIHH, 14 AND I TESTS log TEST
Force loHMAX O loLMAX Force 7,5.5,2.7,0r 0.4 V Measure
Measure Vo or VoL Measure l|HH, I|H, or I los
V| —_—
[HMIN DUT \
- or ViLMAX J
VIHMIN out ) N buT
or VILMAX )
V.
lo Vo !
mm
Vi TEST loH. lozn, and loz. TESTS lcc TEST
Force | Force 5.5,2.4,0r 0.4V
Measure V|K Measure I Measure Iccl (r Vce MAX
- |y
— DUT
Vik Vo GND DUT Outputs
15V Open

*Unless otherwise indicated, input conditions are selected to produce a worst case condition.
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AC TEST CIRCUITS. The following test circuits and conditions represent Motorola’s typical test procedures. AC waveforms and
terminology can be found on pages 3-8 to 3-10.

Proper testing requires that care be taken in the construction of AC test fixtures. This is especially true of FASTO TTL.
Maintaining a 50 Q environment on the ac test fixture, as well as the use of multilayer boards with internal Vcc and ground planes is
highly recommended for FASTO 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 FASTO TTL consumer.

FUNCTIONAL TESTING OF TTL IN A NOISY ENVIRONMENT/“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 V|_and greater than 2.4 V V| 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 Trigger \
Threshold |
\

VoL

VoH

VIN —> \ | Dynamic
\ | Threshold

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

The V)N versus VoyT plot shows the practical effect of testing noise on a logic IC device. The actual device Trigger thresholdis
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 PULSE GENERATOR SETTINGS

Test Circuit for Standard Output Devices (UNLESS OTHERWISE SPECIFIED)

LS FAST
Frequency = 1 MHz 1 MHz
Duty Cycle = 50% 50%
1TLH (t)= 6ns(15* 25ns
1THL ()= 6ns(15* 25ns
Amplitude= 0to 3V Oto3V

S I

Vce
iy l: — DUT V
PULSE GEN out *The specified propagation delay limits can be guaranteed
. with a 15 ns input rise time on all parameters except those
51Q I 15pF = 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.

Test Circuit for Open Collector Output Devices

Vee Vee
RL
S
i — DUT Vout
PULSE GEN FAST TEST CIRCUITS
51Q I 15pF = +7V OPEN
*includes all probe and jig capacitance tpzL, tpLz, 0.C. & ALLOTHER
R1
Optional LS Load (Guaranteed—Not Tested) 500 Q
Vee
R2
500 Q

*includes all probe and jig capacitance

FAST AND LS TTL DATA
3-12



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 or for 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)
2)
3)

4)
5)

6)

7)

8)

Name of Person Requesting Correlation:
Phone No: Job Title: Company:
Alternate Contact: Phone/Position:

Device Type (user part number):

Industry Generic Device Type:
# 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

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:

Describe USER process that device(s) are questionable in:
Incoming component inspection {test system = ?}:
Design prototyping:
Board test/burn-in:

Other (please describe):

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 V¢ ¢ during device switching can dramatically effect input and internal operat-
ing levels. 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
Vce
Input rise/fall time
Output loading (current/capacitance)
Others

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

FAST AND LS TTL DATA
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@ MOTOROLA

QUAD 2-INPUT NAND GATE

GUARANTEED OPERATING RANGES

MC54/74F00

QUAD 2-INPUT NAND GATE
FASTO SCHOTTKY TTL

i"r J SUFFIX
Ei CERAMIC
CASE 632-08
14
1
V N SUFFIX
]f PLASTIC
. CASE 646-06
1
/ D SUFFIX
$ soIc

=
i

CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F00

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y, Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 2.5 \ loH=-1.0mA Vcec =450V
74 2.7 % IoH =-1.0 mA Vce =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN =27V
0.1 mA | Voc=MAX, V|N=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=05V
los Output Short Circuit Current (Note 2) | —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 2.8 mA Vce = MAX, ViN = GND
Total, Output LOW 10.2 mA Vce = MAX, VN = 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

54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto 70°C
Ve =+5.0V Vec=5.0V+10% |Vec=5.0V+10%
C| =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 2.4 5.0 2.0 7.0 2.4 6.0 ns
tPHL Propagation Delay 15 4.3 15 6.5 15 5.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA

QUAD 2-INPUT NOR GATE

MC54/74F02

QUAD 2-INPUT NOR GATE

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

&

1

[N
~

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \Y
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

MC54/74F02

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 2.5 \% loH=-1.0mA Vcc =450V
74 2.7 v IoH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vce =MAX, VIN =27V
0.1 mA | Voe =MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) | —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
lcc Total, Output HIGH 5.6 mA | Vcc =MAX, V)N = GND
Total, Output LOW 13 mA Vce = MAX, V|N = 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

54/74F 54F T4F
Ta = +25°C Tp =-55°Cto +125°C Ta =0°Cto 70°C
Voo =+5.0V Vec=5.0V+10% | Voo =5.0V +10%
CL =50 pF CL =50 pF CL =50pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 25 55 25 25 6.5 ns
tPHL Propagation Delay 15 43 15 15 5.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA

HEX INVERTER

Vee

14] [13] [ro] [u] [r0] [o] [G]

D)

i P

)

L) L] [ef Lef [s] Lef L]

GND

MC54/74F04

HEX INVERTER
FASTO SCHOTTKY TTL

J SUFFIX
0 CERAMIC
it CASE 632-08
14

, N SUFFIX
N PLASTIC
\ CASE 646-06
4
1

-

D SUFFIX
SOIC
CASE 751A-02
1

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \Y
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F04

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -12 \ Vce = MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 2.5 \% loH=-1.0mA Vcc =450V
74 2.7 v IoH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vce =MAX, VIN =27V
0.1 mA | Voe =MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) | —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current

Icc Total, Output HIGH 4.2 mA Vce = MAX, VN = GND

Total, Output LOW 15.3 mA Vce = MAX, VN = 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

54/74F 54F T4F
Tp = +25°C Ta =-55°C to +125°C | Tp =0°Cto 70°C
Ve = +5.0V Vee=5.0V+10% | Voo =5.0V +10%
CL =50 pF CL =50pF CL =50pF
Symbol Parameter Min Max Min Max Min MAX Unit
tPLH Propagation Delay 24 5.0 2.0 7.0 24 6.0 ns
tPHL Propagation Delay 15 43 15 15 5.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA

QUAD 2-INPUT AND GATE

MC54/74F08

QUAD 2-INPUT AND GATE
FASTO SCHOTTKY TTL

) i‘,’ J SUFFIX
Ei CERAMIC
CASE 632-08
Lol [2] [e] [af [s] Le] 7] ]
GND
B T
]f PLASTIC
14 CASE 646-06
1
/ D SUFFIX
N soic
14 1 CASE 751A-02
ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F08

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y, Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 2.5 \ loH=-1.0mA Vcec =450V
74 2.7 % IoH =-1.0 mA Vce =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN =27V
0.1 mA | Voc=MAX, V|N=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=05V
los Output Short Circuit Current (Note 2) | —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 8.3 mA Ve = MAX, VN = Open
Total, Output LOW 12.9 mA Vce = 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

54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto 70°C
Ve =+5.0V Vec=5.0V+10% |Vec=5.0V+10%
C| =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 5.6 25 7.5 3.0 6.6 ns
tPHL Propagation Delay 25 5.3 2.0 7.5 25 6.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA

TRIPLE 3-INPUT NAND GATE

L] Lof [ef [of Ls] Lef L7

GND

MC54/74F10

TRIPLE 3-INPUT NAND GATE
FASTO SCHOTTKY TTL

14

)
H%

14

3

)

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F10

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y, Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 | 25 \ loH=-1.0mA Vcec =450V
74 2.7 % IoH =-1.0 mA Vce =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN =27V
0.1 mA | Voc=MAX, V|N=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=05V
los Output Short Circuit Current (Note 2) | —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current

Icc Total, Output HIGH 2.1 mA Vce = MAX, ViN = GND

Total, Output LOW 7.7 mA Vce = MAX, VN = 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

54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto 70°C
Ve =+5.0V Vec=5.0V+10% |Vec=5.0V+10%
C| =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 2.4 5.0 2.0 7.0 2.4 6.0 ns
tPHL Propagation Delay 15 4.3 15 6.5 15 5.3 ns

FAST AND LS TTL DATA
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@ MOTOROLA

TRIPLE 3-INPUT AND GATE

Vee

[1] [13] [12] [u] [10] [6] [e]
HEN

MC54/74F11

TRIPLE 3-INPUT AND GATE

FASTO SCHOTTKY TTL

) - J SUFFIX
Ii CERAMIC
f CASE 632-08
14
1
L] [2] [a] L] [s] Le] [7]
GND
N SUFFIX
\ PLASTIC
14 CASE 646-06
1
/ D SUFFIX
14 SOIC
1 CASE 751A-02
ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F11

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions

VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, Iy =-18 mA
VOH Output HIGH Voltage 54,74 | 25 \ loH=-1.0mA Vcc =450V

74 2.7 % lOH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 MA Vce =MAX, VIN =27V

0.1 mA | Vec=MAX, Vy=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 6.2 mA Ve = MAX, VN =Open
Total, Output LOW 9.7 mA Vce = 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

54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto 70°C
Ve =+5.0V Vec=5.0V+10% |Vec=5.0V+10%
C| =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 5.6 25 7.5 3.0 6.6 ns
tPHL Propagation Delay 25 55 2.0 7.5 25 6.5 ns

FAST AND LS TTL DATA
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@ MOTOROLA

SCHMITT TRIGGERS DUAL 4-INPUT
NAND/HEX INVERTERS

The MC54/74F13 and MC54/74F14 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

MC54/74F13
Vece D C NC B A ¢}

[14] [13] [12] [u] [uo] [e] [e

MC54/74F13
MC54/74F14

SCHMITT TRIGGERS
DUAL 4-INPUT
NAND/HEX INVERTERS

FASTO SCHOTTKY TTL

F’ J SUFFIX
Ii CERAMIC
{ CASE 632-08
14
1
, N SUFFIX
\ PLASTIC
“ CASE 646-06
1
& D SUFFIX
& soic

1 CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
) MC74FXXD SOIC
La] 2] [3] |e] |s] 6] L7
A o] A o] A 6] GND
GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 55 \%

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

74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F13 « MC54/74F14

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VT+ Positive-Going Threshold Voltage 15 2.0 Vcc =50V
V- Negative-Going Threshold Voltage 0.7 11 \Y Vcc =50V
VT+-VT1- Hysteresis 0.4 0.8 \ Vcc =50V
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
VOoH Output HIGH Voltage 54,74 | 25 \ IoH=-1.0mA | Vcc=4.5
74 2.7 % loH=-1.0mA | Vcc =4.75
VoL Output LOW Voltage 0.5 \ loL =20 mA Vcce = MIN
IT+ Input Current at Positive-Going Threshold -0.14 mA Vcc =50V, VN =VT+
IT— Input Current at Negative-Going Threshold -0.18 mA Vcc =50V, V|N=VT-
H Input HIGH Current 20 HA Vce = MAX, VN =27V
0.1 mA Vcec =MAX, VIN=T7.0V
L Input LOW Current -0.6 mA Vce = MAX, VN =05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
lccH Power Supply Current F13 4.5 8.5
Total, Output HIGH F14 13 22
mA Vce = MAX
lccL 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 (C|_ = 50 pF)

54/74F 54F T4F
Tp = +25°C Ta =-55°C to +125°C | Ta =0°Cto 70°C
Vee =+5.0V Vecec =5.0V £10% Vcc=5.0V +10%

Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay F13 35 7.0 35 9.0 35 8.0 ns
tPHL 3.0 8.0 3.0 9.5 3.0 8.5
tPLH Propagation Delay F14 3.5 7.0 3.5 9.0 3.5 8.0 ns
tpHL 3.0 6.5 3.0 8.0 3.0 7.0

FAST AND LS TTL DATA
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MC54/74F13 « MC54/74F14

FUNCTION TABLE MC54/74F13 FUNCTION TABLE MC54/74F14

Inputs Output Input Output
A B C D O A (0]
L X X X H L H
X L X X H H L
X X L X H
X X X L H
H H H H L

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

FAST AND LS TTL DATA
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@ MOTOROLA

DUAL 4-INPUT NAND GATE

Vee

[14] [us] [12] [] [s0] o] [e]

GUARANTEED OPERATING RANGES

MC54/74F20

DUAL 4-INPUT NAND GATE
FASTO SCHOTTKY TTL

" J SUFFIX

CERAMIC
CASE 632-08

)

—=i
A

14
1

\ PLASTIC
1 CASE 646-06

@ D SUFFIX
¥ soic

1 CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 V
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F20

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y, Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -12 \ Vce = MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 25 \ loH=-1.0mA Vcec =450V
74 2.7 % IoH =-1.0 mA Vce =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN=2.7V
0.1 mA | Voo = MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vce =MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 1.4 mA Vce = MAX, ViN = GND
Total, Output LOW 51 mA Vce = MAX, VN = 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

54/74F 54F T4F
Tp = +25°C Ta =-55°Cto+125°C | Tp =0°Cto 70°C
Vec =450V | Vec=5.0V+10% | Vcc=5.0V+10%
CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 24 5.0 2.0 7.0 2.4 6.0 ns
tPHL Propagation Delay 15 4.3 15 6.5 15 5.3 ns

FAST AND LS TTL DATA

4-18




@ MOTOROLA

MC54/74F21
DUAL 4-INPUT AND GATE

CONNECTION DIAGRAM DUAL 4-INPUT AND GATE

FASTO SCHOTTKY TTL
Vee

[1¢] [1a] [12] [w] [10] [6] [e]

)

—=i
A

CASE 632-08

) , J SUFFIX
=0

L] Lef [ef [af Ls] Le] L7 -

GND
] PLASTIC
14 CASE 646-06
1
D SUFFIX
14 SOIC
1 CASE 751A-02
ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 V
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F21

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 mA
VoH Output HIGH Voltage 54,74 | 25 \ loH=-1.0mA Vce =450V
74 2.7 % lOoH =-1.0 mA Vce =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 MA Vce =MAX, VIN=27V
0.1 mA Vee =MAX, VN =7.0V
L Input LOW Current -0.6 mA Vce = MAX, VN =05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 4.1 mA Vce = MAX, VN = Open
Total, Output LOW 6.4 mA Vce = MAX, VN = 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

54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto 70°C
Voo =+5.0V Vec=5.0V+10% | Voe=5.0V +10%
C| =50 pF C| =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 2.0 5.6 2.0 7.5 2.0 6.6 ns
tPHL Propagation Delay 2.5 5.3 2.0 7.5 25 6.3 ns

FAST AND LS TTL DATA
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MC54/74F32
QUAD 2-INPUT OR GATE

QUAD 2-INPUT OR GATE
FASTO SCHOTTKY TTL

" J SUFFIX

L] [ef [ef [af [s] o] L] -

)

—=i
A

CASE 632-08

GND
] PLASTIC
14 CASE 646-06
1
D SUFFIX
14 SOIC
1 CASE 751A-02
ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F32

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 mA
VoH Output HIGH Voltage 54,74 | 25 \ loH=-1.0mA Vce =450V
74 2.7 % lOoH =-1.0 mA Vce =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 MA Vce =MAX, VIN=27V
0.1 mA Vee =MAX, VN =7.0V
L Input LOW Current -0.6 mA Vce = MAX, VN =05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 9.2 mA Vcec =MAX, VIN=45V
Total, Output LOW 155 mA Vce = MAX, VN = 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

54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto 70°C
Voo =+5.0V Vec=5.0V+10% | Voe=5.0V +10%
C| =50 pF C| =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 5.6 3.0 7.5 3.0 6.6 ns
tPHL Propagation Delay 3.0 5.3 25 7.5 3.0 6.3 ns

FAST AND LS TTL DATA
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QUAD 2-INPUT NAND BUFFER

E
<]
- [
- ]
<]

=

GUARANTEED OPERATING RANGES

MC74F37

QUAD 2-INPUT
NAND BUFFER

FASTO SCHOTTKY TTL

g

- J SUFFIX
ili CERAMIC
i CASE 632-08
14
1
, N SUFFIX
\ PLASTIC
» CASE 646-06

D SUFFIX

14@ solc

1 CASE 751A-02

ORDERING INFORMATION

MC74FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 Vv

TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -15 mA
loL Output Current — Low 74 64 mA

FAST AND LS TTL DATA

4-23




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 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 mA
74 2.0 v IOH = —15 MA
Vcc =450V
VOH Output HIGH Voltage 74 24 \Y loH =-1.0 mA
74 2.7 v loH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.55 \ loL =64 mA Vce =MIN
lIH Input HIGH Current 20 MA Vcec =MAX, VIN=27V
0.1 mA Vee =MAX, VN =7.0V
L Input LOW Current -1.2 mA Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -100 -225 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 6 mA Vce = MAX, ViN = GND
Total, Output LOW 33 mA Vce = MAX, VN = 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

H = HIGH Voltage Level
L = LOW Voltage Level

X =Don't Care

74F 74F
Tp = +25°C Ta =0°C to 70°C
Voo =+5.0V Vee =5.0V +10%
C| =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 15 55 15 6.5 ns
tPHL Propagation Delay 1.0 4.5 1.0 5.0 ns
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L

FAST AND LS TTL DATA
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QUAD 2-INPUT NAND BUFFER,
OPEN COLLECTOR

MC74F38

QUAD 2-INPUT NAND BUFFER,

OPEN COLLECTOR

FASTO SCHOTTKY TTL

14

|

=

14

=

A

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

MC74FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
loL Output Current — Low 74 64 mA

FAST AND LS TTL DATA
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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 \Y Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -12 \Y Vce = MIN, [y =-18 mA
VoL Output LOW Voltage 0.55 \% loL =64 mA Vce =MIN
20 HA Vcec =MAX, VIN=2.7V
IIH Input HIGH Current o1 A Vee = MAX, Vi = 7.0V
L Input LOW Current -1.2 mA Vce =MAX, VN =05V
IOH Output HIGH Current 250 A xﬁ_'C:M'\f,'\l'\"’v\g'-Hi'\mé
Power Supply Current

lcc Total, Output HIGH 7.0 mA Vce = MAX, Vi = GND

Total, Output LOW 30 mA Vce = MAX, VN = Open

NOTES:

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

AC CHARACTERISTICS

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

T4F 74F
Tp = +25°C Ta =0°Cto 70°C
Voo =+5.0V Vce =5.0V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 7.5 12.5 7.5 13 ns
tPHL Propagation Delay 1.0 5.0 1.0 55 ns
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L

FAST AND LS TTL DATA
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DUAL 4-INPUT NAND BUFFER

MC74F40

DUAL 4-INPUT NAND BUFFER

FASTO SCHOTTKY TTL

(:.-‘

14

&
1

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

MC74FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -15 mA
loL Output Current — Low 74 64 mA

FAST AND LS TTL DATA
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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 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 mA
VOH 74 | 20 v IoH = —15 mA
Output HIGH Voltage 74 2.4 Y% loH = -1.0 mA vec =40V
74 2.7 v loH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.55 \ loL =64 mA Vce =MIN
lIH Input HIGH Current 20 MA Vce =MAX, VIN=2.7V
0.1 mA Ve = MAX, VN =T7.0V
L Input LOW Current -1.2 mA Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -100 -225 mA Vce = MAX, VoyTt =0V
Power Supply Current
Icc Total, Output HIGH 4 mA Vce = MAX, VN = GND
Total, Output LOW 17 mA Vce = MAX, VN = 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

H = HIGH Voltage Level
L = LOW Voltage Level

X =Don't Care

T74F 74F
Tp = +25°C Tp =0°Cto 70°C
Vcc =+5.0V Vce =5.0V £ 10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 15 6.0 15 7.0 ns
tPHL Propagation Delay 1.0 5.0 1.0 5.5 ns
FUNCTION TABLE
Inputs Output
A B c D Y
L X X X H
X L X X H
X X L X H
X X X L H
H H H H L

FAST AND LS TTL DATA
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DUAL 2-WIDE 2-INPUT, 2-WIDE
3-INPUT AND-OR-INVERT GATE

CONNECTION DIAGRAM

MC54/74F51

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

FASTO SCHOTTKY TTL

ir., J SUFFIX
I CERAMIC
1 2 3 4 5 6 7
Lo L2 L Lo Ls] Lo [ il SERAMIC
1A 2A 28 2 2D 2Y GND 14
1
FUNCTION TABLE V \ suseix
For 3-Input Gates For 2-Input Gates ]’ PLASTIC
Inputs Inputs Output Inputs Output 14 CASE 646-06
Alslc]|p|E]|F 1y AlB|c]|D 2y !
H H X X X L H H X X L
X|X|H]|H]H] L X | x|H|H] L D SUFFIX
SoIC
Al other combinations H All other combinations H 14 ) CASE 751A-02
H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
LOGIC SYMBOL
1 1A 2A
1B 2
23¢ - ;2B ~
13 g 3 2Y 6
9 10 2C
1E 4
10 1F 2D
1 5
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F51

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 | 2.5 % loH =-1.0 mA Vce =4.50 V
74 2.7 % loH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vcce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN=2.7V
0.1 mA Vee = MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, Voyt =0V
Icc Total Supply Current IccH 1.8 3.0 V|N = GND
mA Vce = MAX
lccL 55 75 VIN =45V
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

54/74F 54F T4F
Tp = +25°C Ta =-55°C to +125°C Ta =0°Cto +70°C
Ve =+5.0V Vee =5.0V +10% Vee =5.0V +10%
CL =50pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 2.0 55 15 7.5 15 6.5
tPHL A B, C,D,E,F tonY 1.0 4.0 1.0 5.5 1.0 45 ne

FAST AND LS TTL DATA
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MC54/74F64
4-2-3-2-INPUT
AND-OR-INVERT GATE

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

V. FASTO SCHOTTKY TTL
cC

[1] [13] [12] [u] [10] [6] [e]

) r,, J SUFFIX
Ii CERAMIC
0 CASE 632-08
14
L] [2] L] Lol [s] L] 7] 1
GND
, N SUFFIX
]f' PLASTIC
14 CASE 646-06
1
D SUFFIX
14 SOIC
1 CASE 751A-02
ORDERING INFORMATION
MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F64

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \Y Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -12 \Y Vce = MIN, [y =-18 mA
VoH Output HIGH Voltage 54,74 2.5 \% loH=-1.0mA Vcc =450V
74 2.7 % lOH =-1.0 mA Vce =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vce = MAX, VIN=27V
0.1 mA Vee =MAX, VN =7.0V
L Input LOW Current -0.6 mA Vce = MAX, VN =05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current
Icc Total, Output HIGH 2.8 mA Vce = MAX, VN = GND
Total, Output LOW 4.7 mA Vce = MAX, VN = 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. IccL is measured with all inputs of one gate open and remaining inputs grounded.

AC CHARACTERISTICS

54/74F 54F T4F
Tp = +25°C Tp =-55°Cto +125°C | Tpa =0°Cto70°C
Ve =+5.0V Vee=5.0V+10% |Vec=5.0V+10%
CL =50 pF CL =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 25 6.5 25 8.5 25 7.5 ns
tPHL Propagation Delay 15 4.5 15 6.5 15 55 ns

FAST AND LS TTL DATA
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DUAL D-TYPE POSITIVE
EDGE-TRIGGERED FLIP-FLOP

The MC54/74F74 is a dual D-type flip-flop with Direct Clear and Set inputs
and complementary (Q, Q) outputs. Information at the input is transferred to
the outputs on the positive edge of the clock pulse. Clock triggering occurs at
avoltage 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.

e ESD > 4000 Volts

CONNECTION DIAGRAM

Vee Cp2 D2 CP2 Sp2 Q2 Q2

I_II_II_IIYIIFII_H?I

ﬁ
) D; Cp1 SDz Q2
CP1SD1 Ql:’—‘ D2 CDz Q2

L
[T o] TeT G [s] (o] 7]
Sp1 Q1

Cpp D1 CPp Q1 GND
FUNCTION TABLE (Each Half)

Input Outputs

@ty @th+1

D Q Q

L L H

H H L

Asynchronous Inputs:
LOW Input to §D sets Q to HIGH level
LOW Input to ED sets Q to LOW level
Clear and Set are independent of clock
Simultaneous LOW on ED and §D makes both Q and Q HIGH

H = HIGH Voltage Level

L = LOW Voltage Level

ty = Bit time before clock pulse
tn + 1 = Bit time after clock pulse

MC54/74F74

DUAL D-TYPE POSITIVE
EDGE-TRIGGERED FLIP-FLOP

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 632-08
14

, N SUFFIX
]ﬁg PLASTIC
14 CASE 646-06

/ D SUFFIX
\& soic
1

E

CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

LOGIC SYMBOL

! {

Sb1 Sp2
2P Q5 12 b2 Q9
3—CPy 11— CPy

Qllo—56 Q2
Cp1 Cop |8
1 13
Vee =PIN 14
GND=PIN 7

FAST AND LS TTL DATA
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MC54/74F74

LOGIC DIAGRAM

GT><TD

=L

\V4

=

cp —>o

Sp

&
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
Vce Supply Voltage 54,74 4.50 5.0 5.50 \Y,
Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vcc = MIN

54,74 | 25 3.4 v IoH =-1.0 mA Vee =4.50V
VOH Output HIGH Voltage 74 2.7 3.4 v IoH = -1.0 mA Vee =475V
VoL Output LOW Voltage 0.35 0.5 % IoL = 20mA Vee =MIN
IIH Input HIGH Current 20 HA VIN=27V Vce = MAX

100 HA VIN=7.0V
Input LOW Current
L (CP and D Inputs) -0.6 mA VIN = 0.5V Vce = MAX
(ED and gD Inputs) -1.8 mA
los Output Short Circuit Current (Note 2) -60 -150 mA VouTt=0V Vce = MAX
Icc Power Supply Current 10.5 16 mA Vcp=0V Vce = 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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MC54/74F74

AC CHARACTERISTICS

54/74F 54F T4F
Tp = +25°C Tp =-55°C to +125°C Tp =0°Cto70°C
Voo =+5.0V Vec=5.0V+10% | Voo =5.0V+10%
CL =50 pF CL =50 pF CL =50pF
Symbol Parameter Min Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 100 100 MHz
tPLH Propagation Delay 3.8 6.8 3.8 8.5 3.8 7.8
tPHL CPpto Qnor Qn 4.4 8.0 4.4 105 4.4 9.2 "
tPLH Propagation Delay 25 6.1 25 8.0 25 7.1
tPHL Cpn o Spn o Qp, or Qn, 35 9.0 35 115 35 10.5 e
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Tp = +25°C Ta = —55°C to +125°C | Tp = 0°C to +70°C
Voo =+5.0V Vee=5.0V+10% |Vee =5.0V+10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
tg(H) Setup Time, HIGH or LOW 2.0 3.0 2.0
tg(L) Dp, to CPp, 3.0 4.0 3.0
th(H) Hold Time, HIGH or LOW 1.0 2.0 1.0 e
th(L) Dp to CPp 1.0 2.0 1.0
tw(H) CPp, Pulse Width, HIGH 4.0 4.0 4.0
tw(L) or LOW 5.0 6.0 5.0 e
tw(L) Cpn o Spp Pulse Width, LOW 4.0 4.0 4.0 ns
trec %;Cnog’ngTr:T: cp 2.0 3.0 2.0 ns

FAST AND LS TTL DATA
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4-BIT MAGNITUDE COMPARATOR

The MC54/74F85 is a 4-Bit Magnitude Comparator which compares two
4-Bitwords (Ap-A3, Bp-B3), A3, B3beingthe mostsignificantinputs. Operation
is not restricted to binary codes; the device will work with any monotonic code.
Three Outputs are provided: “A greater than B” (0a > B), “A less than B” (Op
<R),“AequaltoB”(0a=R). Three ExpanderInputs,Ip>B,laA<B,la=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=la>B=L,la=B=H. Forserial (ripple) expansionthe 0o > B, 0aA < g Outputs
are connected respectively to the Ip > g and |o = g 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 YA in
HIGH and LOW States)

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

CONNECTION DIAGRAM

L] Lef L] Lef Ls] Le] L2 L]

Bz Ia<g 1A= Ia>B A>B  A=B  A<B GND

GUARANTEED OPERATING RANGES

MC54/74F85

4-BIT MAGNITUDE COMPARATOR

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
16 CASE 648-08

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC74FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SoIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
loH Output Current O High 54,74 -1.0 mA
loL Output Current 0 Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F85

FUNCTION TABLE

Comparing Inputs Expansion Inputs Outputs
A3, B3 Ao, Bo A1,B1 Ao, Bo IA>B In<B IA=B A>B A<B A=B
A3z >B3 X X X X X H L L
A3z <B3 X X X X X X L H L
A3 =B3 A2 >Bo X X X X X H L L
A3 =B3 A2 < B>y X X X X X L H L
A3 =B3 A2 =B» A1>B1 X X X X H L L
A3 =B3 A2 =B2 A1<B1 X X X X L H L
A3 =B3 A2 =B2 A1=B1 Ap > Bg X X X H L L
A3 =B3 A2 = B2 A1=B1 Ap <Bg X X X L H L
A3 =B3 A2 = B2 A1=B1 Ap=Bp H L L H L L
A3 =B3 A2 = B2 A1=B1 Ao =Bp L H L L H L
A3 =B3 A2 = B2 A1=B1 Ao =Bp L L H L L H
A3 =B3 A2 = B2 A1=B1 Ap=Bp X X H L L H
A3 =B3 A2 =B> A1=B1 Ap=Bg H H L L L L
A3 =B3 A2 =B> A1=B1 Ap=Bg L L L H H L

H = HIGH Voltage Level
L = LOW Voltage Level

X =Don't Care

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 25 % IoH=-1.0mA | Vcc =450V

74 2.7 Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA, Vcc = MIN
IIH Input HIGH Current 20 Vce =MAX, VIN=2.7V

0.1 mA Vcc=0V,VIN=7.0V
L Input LOW Current -20 HA Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
Total Supply Current
Icc HIGH V)N = HIGH 50 mA Vce = MAX
LOW Ap=Bp=Ia.B=GND: Ipn>g =la<cg =4.5V 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.
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(MSB) Byg
A23
B
A2
Ba1
Azt
B20
A2
B1g

Alg

Big
A1g
B17
A17
Bis
Ale
Bis
A5
B14

A4

Bi3
A13
B12
A12
By
A1l
B1o
A10
Bg

Ag

Bg
Ag
B7
A7
Bg
Ag
Bs
As
By

Ay

(LSB) By

L —

B3
Ag
By
A2
By
A1
Bo
Ay
A<B
A=B
lA>B

—— NC

B3
Ag
B2
A
By
M
Bg
Ao
IA<B
A=8
A>B

—— NC

B3
Ag
By
)
By
A
Bo
Ao
laA<s
=8
lA>8

MC54/74F85

The parallel expansion scheme shown in Figure 1 demon-
strates the most efficient general use of these comparators.
In the parallel expansion scheme, the expansion inputs can
be used as afifth input bit position except on the least signifi-
cant device which must be connected as in the Serial
Scheme. The expansion inputs are used by labelling In>B
asan“A’input, Ia<g asa“B” inputand setting |o=g low. The
‘F85 can be used as a 5-bit comparator only when the out-
puts are used to drive the (Ag-A3) and (Bp-B3) inputs of
another ‘F85 device. The parallel technique can be ex-
panded to any number of bits as shown in Table 1.

—— NC

B3
A3
By
A2
By
AL
Bo
Ao
IA<B
A=B
A>B

N
@ w

B3
A3
By
A
By

Bo
Ao
A<B
A=B
A>B

OUTPUTS

—— NC

| —

H

B3
Ag
By
A
By
A
Bg
A
A<B
A=8
A>B

Figure 1. Comparison of Two 24-Bit Words

Table 1

Word
Length

Number of
Packages

Typical Speeds
74F

1-4 Bits

1

12 ns

5-25 Bits

2-6

22 ns

25-120 Bits

8-31

34 ns

FAST AND LS TTL DATA
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MC54/74F85

AC ELECTRICAL CHARACTERISTICS

54/74F 54F 74F
Tp =+25°C Tp =-55°C to +125°C Ta =0°Cto+70°C
Ve =+5.0V Vce =5.0V +10% Vcc =5.0V +10%
CL =50pF CL =50pF CL =50pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH A or B Input to 6.0 11 5.5 14 5.5 13
tPHL A<B, A>B Output 6.0 14 5.5 16.5 5.5 15.5 e
tPLH Aor B Input to 5.5 11.5 5.0 15 5.0 14
tPHL A =B Output 7.0 14 6.5 15.5 6.5 14.5 e
tPLH In<B and Ip=p Input 3.0 7.5 2.5 10 2.5 9.0
tPHL to A>B Output 3.0 9.0 25 1 25 10 "
tPLH Ia=B Input to 2.5 7.0 2.0 10 2.0 9.0
tPHL A =B Output 35 10 25 13 25 12 "
tpLH Ia>B and Ia=g Input 3.0 8.0 3.0 10.5 3.0 9.5
tPHL to A<B Output 3.0 9.0 2.0 10.5 2.0 9.5 "
The expansioninputsiao>B, |A=B, and |a<p are the least sig- is added with each additional stage. For proper operation the
nificant bit positions. When used for series expansion, the expansion inputs of the least significant word should be tied

A>B, A=B, and A<B outputs of the least significant word are as follows: Ia>B = LOW, Ia=g = HIGH, and Ipo<g = LOW.
connectedtothe corresponding Iao>B, |A=B, and Ip<g 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

A3 (15)

B3

Ay (10
Bo (3

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
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@ MOTOROLA

QUAD 2-INPUT
EXCLUSIVE-OR GATE

Vee

[14] [18] [12] [w] [10] [o] [e]

MC54/74F86

QUAD 2-INPUT
EXCLUSIVE-OR GATE

FASTO SCHOTTKY TTL

|

)

J SUFFIX
CERAMIC
CASE 632-08

o

14
1

e

N SUFFIX
PLASTIC

a CASE 646-06

1

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

MC54FXXJ Ceramic
MC74FXXN Plastic
MC74FXXD SOIC
GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 55 \%

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

74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F86

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y Vce = MIN, Iy =-18 mA
VOH Output HIGH Voltage 54,74 25 34 \Y loH =-1.0mA Vcec =450V
74 2.7 3.4 v loH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 % loL =20 mA Vee = MIN
IIH Input HIGH Current 20 MA Vce = MAX, VIN=27V
100 HA Vee =MAX, VN =T7.0V
L Input LOW Current -0.6 mA Vcec =MAX, VN =05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt=0V
15 23 1-Input HIGH
Icc Power Supply Current mA 1-Input LOW Ve = 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

54/74F 54F 74F
Tp = +25°C Tp =-55°Cto +125°C Ta =0°Cto 70°C
Ve =+5.0V Vcc =5.0V £10% Vcc =5.0V £10%
CL =50 pF CL =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 4.0 5.5 2.5 7.0 3.0 6.5
tPHL (Other Input LOW) 3.0 4.2 5.5 3.0 7.0 3.0 6.5 ns
tPLH Propagation Delay 3.5 5.3 7.0 35 8.5 3.5 8.0
tPHL (Other Input HIGH) 3.0 4.7 6.5 3.0 8.0 3.0 7.5 e

FAST AND LS TTL DATA
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@ MOTOROLA

DUAL JK 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

Vee Cp2 2

mmu%mmmm

15
4
Cpb J

D 3

D1
Jg Ky CPp Sp1 Q1 O

[ 7] |
Ll Lol [a] La] (] Le] 2] L]

Cpi J1 Kg CPp Spr Q1 Q1 GND

FUNCTION TABLE (Each Half)

Input Output

@ tp @th+1
Q Q

No Change
L H
H L

J
L
L
H

—r T r I|XI

H
Asynchronous Inputs:
LOW Input to gD sets Q to HIGH level

LOW Input to ED sets Q to LOW level

Clear and Set are independent of clock

Simultaneous LOW on ED and gD makes both Q and Q HIGH

Toggles

H = HIGH Voltage Level

L = LOW Voltage Level

ty = Bit time before clock pulse
tn + 1 = Bit time after clock pulse

MC54/74F109

DUAL JK POSITIVE
EDGE-TRIGGERED FLIP-FLOP

FASTO SCHOTTKY TTL

2 J SUFFIX
I CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

@ D SUFFIX
¥ soic

1 CASE 751B-03

16

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

] i
S S
2—3 PQl—6 1—J Pol—10
4—CP 12— CP
o— 7 K
3—0KCDQ 13— CDQo—g
1 15
Vee=PIN 16
GND=PIN 8

FAST AND LS TTL DATA
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MC54/74F109

LOGIC DIAGRAM (one half shown)

\V4

cp >o

p-
J\J

Sp

Cp
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

Vce Supply Voltage 54,74 4.5 5.0 55 Y,

TA Operating Ambient Temperature Range 54 -55 25 125 °C
54 25 70

loH Output Current — High 54,74 -1.0 mA

loL 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 Vv Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =—-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 | 25 3.4 % IoH =-1.0 mA Voo =4.50 V
74 2.7 3.4 v IoH = -1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 % loL =20 mA Vee = MIN
lIH Input HIGH Current 20 HA VIN=2T7V Vce = MAX
100 HA VIN=7.0V
Input LOW Current
L (J, Kand CP Inputs) -0.6 mA VIN=05V Vce = MAX
(ED and gD Inputs) -1.8 mA
los Output Short Circuit Current (Note 2) —60 -150 mA VouTt =0V Vce = MAX
Icc Power Supply Current 11.7 17 mA Vecp=0V Vcce = 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.

FAST AND LS TTL DATA
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AC CHARACTERISTICS

MC54/74F109

54/74F 54F 74F
Tp = +25°C Ta =—-55°Cto +125°C | Tp = 0°C to +70°C
Voo =+5.0V Vec=5.0V+10% |Vec=5.0V+10%

CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 125 70 90 MHz
tPLH Propagation Delay 3.8 5.3 7.0 3.8 9.0 3.8 8.0
tPHL CPnto Qn or Qp, 4.4 6.2 8.0 4.4 105 4.4 9.2 "
tPLH Propagation Delay 25 5.2 7.0 25 9.0 25 8.0
tPHL CDn o Spn to Qp, or Qn, 35 7.0 9.0 35 115 35 10.5 e

AC OPERATING REQUIREMENTS
54/74F 54F 74F
Tp = +25°C Ta =-55°Cto+125°C | Tp = 0°C to +70°C
Vee =+5.0V Ve =50V +10% |Vce=5.0 V+10%

Symbol Parameter Min Typ Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
ts(L) Jp or Kp to CPpy 3.0 3.0 3.0
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0 e
th(L) Jp or Kp to CPpy 1.0 1.0 1.0
tyw(H) CPp, Pulse Width, HIGH 4.0 4.0 4.0
tw(L) or LOW 5.0 5.0 5.0 "
tw(L) Cpn or Spp Pulse Width, LOW | 4.0 4.0 4.0 ns
tfrec %eDcnozregD:T; P 2.0 2.0 2.0 ns

FAST AND LS TTL DATA
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@ MOTOROLA

DUAL JK NEGATIVE
EDGE-TRIGGERED FLIP-FLOP

The MC74F112 contains two independent, high-speed JK flip-flops with Di-
rect Set and Clear inputs. Synchronous state changes are initiated by the fal-
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. ALOW signalon Sp or Cp prevents clocking and
forces Q or Q HIGH, respectively. Simultaneous LOW signals on Sp and Cp
force both Q and Q HIGH.

CONNECTION DIAGRAM
Vee Cp1 Cp2 CP2 Kz J2 Sp2 Q2

[16] [15] [16] [1s] [12] [12] [10] o]
o T

Cp I:_J Sp 0

)|_Ep IO e
SDQ_Ij__KCDQj

Ll Lol [l L] L] Lef 2] L]

CP1 Ki J1 Sp1 Q1 Q1 Q2 GND

FUNCTION TABLE (Each Half)

Inputs Output
@ty @th+1

J K Q

L L Qn

L H

H L H

H H Qn

Asynchronous Inputs:
LOW Input to gD sets Q to HIGH level
LOW Input to Cp sets Q to LOW level
Clear and Set are independent of clock
Simultaneous LOW on ED and ED makes both Q and Q HIGH

H = HIGH Voltage Level

L = LOW Voltage Level

ty = Bit time before clock pulse
ty + 1 = Bit time after clock pulse

MC74F112

DUAL JK NEGATIVE
EDGE-TRIGGERED FLIP-FLOP

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
N PLASTIC
CASE 648-08

16

% D SUFFIX
X soIc
1

CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

) [
S S
3—J Pol—5 u—{ Pol—o9
1—qcp 13 —dcP
— o—6 19—k
2 K Q 12 CDQD—7
15 14
Vee =PIN16
GND =PIN 8

FAST AND LS TTL DATA
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MC74F112

LOGIC DIAGRAM (one half shown)

. ><
[
Q Q
[
—
D
><
% 1, . 5
J [ K
cp
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage =12 \ IIN=-18 mA Vce = MIN
74 25 3.4 v IoH =-1.0 mA Vee =4.50V
VOH Output HIGH Voltage 74 2.7 3.4 % IoH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 \Y loL=20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vce =MAX, VIN=2.7V
100 MA Vce =MAX,VIN=7.0V
Input LOW Current
(J and K Inputs) -0.6 mA
m (CP Inputs) 24 | mA | vec=MAX viy=05V
(ED and gD Inputs) -3.0 mA
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
Icc Power Supply Current 12 19 mA Vcec =MAX, Vcp=0V
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

MC74F112

74F 74F
Tp = +25°C Tp = 0°C to +70°C
Ve =+5.0V Vee =5.0V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Clock Frequency 110 MHz
tPLH Propagation Delay 2.0 6.5 2.0 7.5
tPHL CP 0 Qp or Qp 2.0 6.5 2.0 75 e
tPLH Propagation Delay 2.0 6.5 2.0 7.5
tPHL CDn o Spn to Qp, o Qn, 2.0 6.5 2.0 75 e
AC OPERATING REQUIREMENTS
T4F 74F
Ta = +25°C Tp =0°C to +70°C
Ve =+5.0V Vcc=5.0V+10%
Symbol Parameter Min Typ Max Min Max Unit
ts (H) Setup Time, HIGH or LOW 4.0 4.0
ts(L) | InorKntoCPy 3.0 3.0
th (H) Hold Time, HIGH or LOW 0 0 ne
th() | InorKntoCPp 0 0
tw (H) | CPp, Pulse Width, HIGH 45 45
ty (L) or LOW 45 45 s
tw (L) | Cpnor Spn Pulse Width, LOW 45 45 ns
-
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3-STATE QUAD BUFFERS

e High Impedance NPN Base Inputs for Reduced Loading

MC54/74F125
Vec 4C 4A 4y 3C 3A 3Y

[1] [13] [12] [1a] [10] [6] [e]

L] Lef [ef [ef Ls] Lef L7

1 1A 1y 2 2A 2Y GND

MC54/74F126
Vec 4C 4A &Y 3C 3A 3y

[1] [13] [12] [1] [10] [o] [e]

L] Lef [af [of Ls] Lef L7

1 1A 1y 2 2A 2Y GND

MC54/74F125
MC54/74F126

QUAD BUFFERS, 3-STATE
FASTO SHOTTKY TTL

‘,’ J SUFFIX
il' CERAMIC
U. CASE 632-08
14
1
1 N SUFFIX
\ PLASTIC
1 CASE 646-06
1
D SUFFIX
u solc
1 CASE 751A-02

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD  SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54 -12 mA
74 -15
loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA
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MC54/74F125 « MC54/74F126

Function Table MC54/74F125 Function Table MC54/74F126

Inputs Output Inputs Output
= L = LOW Voltage Level
c A Y c A Y H = HIGH Voltage Level
L L L H L L X =Don't Care
L H H H H H Z = High Impedance (off)
H X VA L X z
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =—-18 mA Vce = MIN
54,74 2.4 3.4 v loH =-3.0mA Vee =450V
74 2.7 3.4 v loH =-3.0mA Voo =4.75V
VOH Output HIGH Voltage
54 2.0 \Y loH =-12 mA Vcc =450V
74 2.0 v IoH =-15 mA
54 0.55 v IoL = 48 mA Ve = MAX
VoL Output LOW Voltage
74 0.55 v IoL = 64 mA
lozH Output Off Current 50 MA VouT =27V Ve = MAX
HIGH
lozL Output Off Current LOW -50 HA VouT =05V Vce = MAX
IIH Input HIGH Current 20 VIN=27V Vce = MAX
100 MA | VIN=T.0V Vee =0V
L Input LOW Current -20 HA VIN=05V Ve = MAX
los Output Short Ciru‘cuit Current Note 2 -100 —225 mA VouTt = GND Vce = MAX
lccH 24
F125 IccL 40
lccz 35
mA Ve = MAX
Icc IccH 30
F126 lccL 48
Iccz 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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MC54/74F125 « MC54/74F126

AC ELECTRICAL CHARACTERISTICS

54/74F 54F 74F
Tp =+25°C Ta =0°Cto 70°C Ta =0°Cto+70°C
Voo =+5.0V Vee =5.0V+10% |Vec= 5.0V +10%
CL =50 pF CL =50 pF C| =50pF

Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay, F125 | 1.5 4.0 6.0 15 7.5 15 6.5 ns
tPHL nAtonY 3.0 55 7.5 3.0 9.0 3.0 8.0
tpzH Output Enable Time 3.0 55 7.5 3.0 9.5 3.0 8.5 ns
tpzL to HIGH and LOW level 3.0 6.0 8.0 3.0 10 3.0 9.0
tPHZ Output Disable Time 15 35 5.0 15 7.0 15 6.0 ns
tpLz from HIGH and LOW level 15 35 55 15 7.0 15 6.0
tPLH Propagation Delay, F126 | 1.5 4.0 6.5 15 8.0 15 7.0 ns
tPHL nAtonY 3.0 55 8.0 3.0 9.5 3.0 8.5
tpzH Output Enable Time 3.0 6.0 7.5 3.0 9.5 3.0 8.5 ns
tpzL to HIGH and LOW level 3.0 6.0 8.0 3.0 9.5 3.0 8.5
tPHZ Output Disable Time 2.0 4.5 6.5 2.0 8.5 2.0 7.5 ns
tpLz from HIGH and LOW level 3.0 55 7.5 3.0 9.0 3.0 8.0

FAST AND LS TTL DATA

4-50




@ MOTOROLA

QUAD 2-INPUT NAND
SCHMITT TRIGGER

The MC54/74F132 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 trigger followed 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 differentinput threshold voltages for positive and negative-going tran-
sitions. This hysteresis between the positive-going and negative-going input
threshold (typically 800 mV) is determined by resistor ratios and is essentially
insensitive to temperature and supply voltage variations.

Vce A B B Y

A
14] [13] [12] [1z] [10] [9] [8]

EN
Ext

(@]
<5}

LG

o
E
- E
=
E
=

>

GUARANTEED OPERATING RANGES

MC54/74F132

QUAD 2-INPUT NAND
SCHMITT TRIGGER

FASTO SHOTTKY TTL

( J SUFFIX
Ii CERAMIC
0 CASE 632-08
14
1
, N SUFFIX
I‘} PLASTIC
" CASE 646-06
1
D SUFFIX
soic

CASE 751A-02

L

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

H = HIGH Voltage level
L= LOW voltage level

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
IoH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
FUNCTION TABLE
Inputs Output
A B Y
L L H
L H H
H L H
H H L
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MC54/74F132

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VT+ Positive-Going Threshold Voltage 15 2.0 Vcc =50V
V- Negative-Going Threshold Voltage 0.7 11 \% Vcc =50V
V1+-VT1- | Hysteresis 0.4 0.8 \ Vcc =50V
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, Iy =-18 mA
VOH Output HIGH Voltage 54,74 2.5 v loH =-1.0 mA Vcc =450V
74 2.7 % loH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IT+ Input Current at Positive-Going Threshold 0 HA Vcc=5.0V,V|N=VT+
IT— Input Current at Negative-Going Threshold -350 HA Vcc =50V, VN =VT-
IH Input HIGH Current 20 MA | Vcc=MAX, V|N=27V
0.1 mA Vcec =MAX, VIN=T7.0V

L Input LOW Current -0.6 mA Vce = MAX, VN =05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt=0V
lcc Total, Supply Current IccH 8.5 12 mA | VIN=GND Ve = MAX

lccL 13 19.5 VIN=45V

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

54/74F 54F 74F
Tp = +25°C Tp = -55°C to +125°C Tp = 0°C to +70°C
Ve = +5.0V Vee =5.0V +10% Vee = 5.0V + 10%
CL =50 pF CL =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation delay 35 55 7.0 35 9.0 35 8.0 ns
tPHL A BtoY 3.0 5.0 6.5 3.0 8.0 3.0 7.0
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@ MOTOROLA

1-OF-8 DECODER/
DEMULTIPLEXER

The MC54/74F138 is a high speed 1-0f-8 Decoder/Demultiplexer. This de-
vice is ideally suited for high speed bipolar memory chip select address de-
coding. The multiple input enables allow parallel expansion to a 1-of-24 de-
coder using just three F138 devices or to a 1-0f-32 decoder using four F138s
and one inverter.
¢ Demultiplexing Capability
* Multiple Input Enable for Easy Expansion
¢ Active Low Mutually Exclusive Outputs
¢ Input Clamp Diodes Limit High-Speed Termination Effects

CONNECTION DIAGRAM DIP (TOP VIEW)
Vec O0p 01 02 O3 04 O5 Op

[16] [15] [14] [13] [12] [] [10] [o]

L] e Lef Le] Le] Lef (2] Led

Ap A1 A E; E» Ez3 0Oy GND

LOGIC DIAGRAM

A A Ag Bl B2 B3 yec=pIN1G

O 0 ® ®|E|E|  cNb=Pns

(O =PINNUMBERS

MC54/74F138

1-OF-8 DECODER/
DEMULTIPLEXER

FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

16

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

123 456
L 23
Ao AL A2
0g 01 02 03 04 Og5 0g O7

TITTTTTT

151413121110 9 7

Vce=PIN 16
GND=PIN8
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MC54/74F138

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, Iy =-18 mA
VoH Output HIGH Voltage 54,74 | 25 v lOH =-1.0 mA Vee =4.50 V

74 2.7 \ loH=-1.0mA Ve =475V
VoL Output LOW Voltage 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN=2.7V

0.1 mA Vcec =MAX, VIN=T7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=05V
los Output Short Circuit Current (Note 2) —-60 -150 mA Vce = MAX, Voyt =0V
Icc Power Supply Current 20 mA Vce = 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

54/74F 54F 74F
Tp =+25°C Ta = +25°C to +125°C Ta =0°Cto 70°C
Levels Ve = +5.0V Vee =5.0V 10% Vee =5.0 V £10%
of CL =50 pF CL =50 pF CL =50 pF
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 35 7.0 35 11 35 8.0 ns
tPHL Ej orEp 3.0 7.0 3.0 8.0 3.0 75
tPLH Enable to Output 3 4.0 8.0 4.0 12.5 4.0 9.0 ns
tPHL E3 35 75 35 8.5 35 8.5

FUNCTIONAL DESCRIPTION

The decoder accepts three binary weighted inputs (AQ, A1,
A2) and when enabled provides eight mutually exclusive
active LOW outputs (Op—O7). The F138 features three Enable
inputs, two active LOW (E1, E2) and one active HIGH (E3). All
outputs will be HIGH unless E1 and Ep are LOW and E3 is
HIGH. This multiple enable function allows easy parallel

expansion of the device to a 1-o0f-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.
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FUNCTION TABLE

MC54/74F138

Inputs

Outputs

m |
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—
-
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IIrrIIrrr XXX

I I IIrrrr X XX
I I IIIIIrIII

I T ITrTITIrITIT-r IITITXT
I T ITITITITr-r I IIIXT

I I I IrrIIIIIT

I T I~ IIIIIIXT
I T~ I ITIIIIIXT

I~ IITIIIIIIIIT

r I TITITIIITIIXT

LOW Voltage Level
Don't Care

-
o u

HIGH Voltage Level

Y VL

Y Vl

Ag A1 A2

F138
000y 0y 03 04 Og Og O7

= 123
Ay A1 Ag E

F138
0g 01 0y O3 0,4 Og Og O7

Ag A1 Ay E

F138
0g 01 05 03 0,4 Og Og O7

Ag At A2

F138
0g 01 05 03 04 O Og O7

AARAARA

TITTrYoy

0o

O31
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@ MOTOROLA

DUAL 1-OF-4 DECODER

The MC54/74F139 is a high speed Dual 1-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.

e Multifunction Capability

e Two Completely Independent 1-of-4 Decoders

e Active Low Mutually Exclusive Outputs

* Input Clamp Diodes Limit High-Speed Termination Effects

CONNECTION DIAGRAM

Vcc Eb Aob Ab Oop O1p Ozn Ozp

[16] [15] [1e] [us] [12] [m] [1o] [o]

] L] Lef Lol L] L] 7] Le]

Ea Aca Ata Opa O1a O2a 0Oza GND

LOGIC DIAGRAM

Apa Ala Aob A1lb

@Kj; @%@ ;L;@ %@
YY ||| LYy
|

o] of o o] @ @] @ o

Oba O1a O2a O3a Opp O1p Ozp O3y

Ve =PIN 16
GND=PIN 8
(O =PIN NUMBERS

MC54/74F139

DUAL 1-OF-4
DECODER
FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

23 15 1413

LD L

Ag Ap E  ApAg

0090107 03 00010203

TTTT TTTT

45 67 12 1110 9

Vcc =Pin 16
GND =Pin 8
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GUARANTEED OPERATING RANGES

MC54/74F139

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL 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 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 25 \% loH=-1.0mA Vcc =450V

74 2.7 Y IoH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vce =MAX, VIN=2.7V
0.1 mA Vce =MAX, VIN=T7.0V

L Input LOW Current -0.6 mA Vce = MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, VoyTt =0V
Icc Power Supply Current 20 mA Vce = 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
54/74F 54F 74F
Tp = +25°C Tp = -55°C to +125°C Ta =0°Cto 70°C
Vcec =+5.0V Vce =5.0V £10% Vce =5.0V £10%
CL =50pF CL =50 pF CL =50 pF

Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay, 35 7.0 25 12.0 3.0 8.5 ns
tPHL Address to Output 35 8.0 35 9.5 3.5 9.0
tPLH Enable to Output 35 7.0 3.0 9.0 35 8.0 ns
tPHL 25 6.5 25 8.0 2.5 75

The F139is a high speed dual 1-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 (AQ, A1) and provide four mutually ex-
clusive active LOW outputs (Og-O3). Each decoder has an ac-

FUNCTIONAL DESCRIPTION

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

MC54/74F139

Inputs Outputs
E Ap A1 Op 01 O2 03
H X X H H H H
L L L L H H H
L H L H L H H
L L H H H L H
L H H H H H L

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

E
Al
E
w—=L o
Al
E
o —= - o
Al
E
Al

Figure 1.
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@ MOTOROLA

8-LINE TO 3-LINE
PRIORITY ENCODER

The MC54/74F148 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. Itis 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)
Vee 5 & 13 12 Il Io KO

[16] [15] [16] [13] [12] [1] [10] [o]

Ll Ll Ll Ll L] Lef Lo] e

4 5 I7 E1l A Ar  GND

LOGIC DIAGRAM

=
=

=

]

7
;ﬁ,\
=
©| m
&l 3

VW%%%V

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

MC54/74F148

8-LINE TO 3-LINE
PRIORITY ENCODER

FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC
16 CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

1011 1213 1 2 3 45

LI

lplg 12 13 14 I5 lg I7EL

EO Ay A Ay GS

T T T

15 9 7 6 14

Ve =PIN 16
GND=PIN8
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MC54/74F148

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 _55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA

FUNCTIONAL DESCRIPTION

The F148 8-input priority encoder accepts data from eight
active LOW inputs (Ip—I7) 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 (E1) will force all outputs to the inactive
(HIGH) state and allow new data to settle without producing

FUNCTION TABLE

erroneous information at the outputs. A Group Signal output
(GS) and Enable Output (EO) are provided along with the
three priority data outputs (A2, A1, Ag). GSis active LOWwhen
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.

Inputs Outputs
E1 |1 1 1 13 1w 15 1§ 17 [es|ag A1 Ay |[EO
Hfx x x X x X X X|H|H H HI|H
L|H H H H H H H HI|HI|H H H L
L X X X X X X X L L L L L H
L X X X X X X L H L H L L H
L X X X X X L H H L L H L H
L | X X X X L H H H L H H L | H
L | X X X L H H H H L L L H|H
L | X X L H H H H H L H L H|H
L | X L H H H H H H L L H H|H
L L H H H H H H H L H H H | H
H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care
DLLL LI T =
012 3456 7 EL 012 3456 7E
'F148 'F148
Ay A1 Ay GS EO Ay Ay Ay GS
C L C J C
Ag Al Ay A3 FLAG

Figure 1. Application: 16-Input Priority Encoder
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MC54/74F148

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 | 25 3.4 % loH=-1.0mA | Vcc=4.50V

74 2.7 3.4 % loH=-1.0mA | Vcc=4.75V
VoL Output LOW Voltage 035 | 05 % loL =20 mA Vee = MIN
H Input HIGH Current 20 HA Vcec =MAX, VN =27V

100 MA | Voo =MAX, V|N=7.0V
lo, E1 06 | mA
he T 0 — Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, VoyTt =0V
Icc Power Supply Current 23 35 mA Vce =MAX, ViN=45V
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

54/74F 54F 74F
Ta = +25°C Tp =-55°Cto +125°C Tap =0°Cto 70°C
Vee =+5.0V Vee =5.0V +10% Vee =5.0V +10%
CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 35 7.0 9.0 35 11 35 10
tPHL Into An 40 | 80 | 105 4.0 13 4.0 12 e
tPLH Propagation Delay 25 5.0 6.5 25 8.5 25 7.5
tPHL I to EO 20 | 55 | 75 2.0 95 2.0 8.5 e
tPLH Propagation Delay 3.0 7.0 9.0 3.0 11 3.0 10
tPHL Into GS 20 | 60 | 80 2.0 10 2.0 9.0 "
tPLH Propagation Delay 35 6.5 8.5 35 10.5 35 9.5
tPHL Elto A 30 | 60 | 80 3.0 10 3.0 9.0 e
tPLH Propagation Delay 25 5.0 7.0 25 9.0 25 8.0
tPHL EltoGS 30 | 60 | 75 3.0 10 3.0 8.5 e
tPLH Propagation Delay 3.0 55 7.0 3.0 9.0 3.0 8.0
tPHL Elto EO 45 | 80 | 105 45 13 45 12 e
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@ MOTOROLA

8-INPUT MULTIPLEXER

The MC54/74F151 is a high-speed 8-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, 8-position switch with
the switch position controlled by the state of three Select inputs, Sg, S1, S2.
The Enable input (E) is active LOW. The logic function provided at the output

IS:

Z=E-+(lp*Sp*S1°S2+11°Sp*S1*S2+
1250+ S1+S2+13+Sp*S1*S2+
lg*Sp*S1°So+I5+Sp*S1+So+
lg*Sp*S1°S2+17+Sp*S1°S2)

CONNECTION DIAGRAM DIP (TOP VIEW)

Vee 4 s g I7 So

[16] [15] [1e] [13] [12] [1a] [1o]

MC54/74F151

8-INPUT
MULTIPLEXER

FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

L] [ef [sf Lef [s] [e] [7]
13 I E

5
11 lo z

N

LOGIC DIAGRAM

D SUFFIX
SOIC
CASE 751B-03

lo I lo I3 Iq I5 Ig 17
Sz—DO—T—c
51_>°_T_° ORDERING INFORMATION
S [>o— MCB54FXXXJ ~ Ceramic
E MC74FXXXN  Plastic
\’j‘ MC74FXXXD SOIC

FUNCTION TABLE

Inputs Outputs
E So S1 So z z
H X X X H L
L L L L o lo
L L L H 11 I1
L L H L 12 Io
L L H H 13 I3
L H L L Ia Ia
L H L H I5 Is
L H H L Is ls
L H H H 17 I7

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

LOGIC SYMBOL

12— Iz
13— Ig
14— =
15— g
1—/13
2—1 Iy _
3/ 1 ZP—6
4—lo
—0
! Esosi sy
11109
Vcc =PIN 16
GND=PIN 8
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GUARANTEED OPERATING RANGES

MC54/74F151

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL 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 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -12 \Y IIN=-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 | 25 34 v loH =-1.0 mA Vcc =450V

74 2.7 3.4 Y IoH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
lIH Input HIGH Current 20 HA Vece = MAX, VIN =27V
100 HA Vce =MAX, VIN=T7.0V

L Input LOW Current -0.6 mA Vcec = MAX,VIN=0.5V
los Output Short Circuit Current (Note 2) -60 —-150 mA Vce = MAX, Voyt =0V
Icc Power Supply Current 13.5 21 mA Vce =MAX, VIN=45V

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
54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto 70°C
Ve =+5.0V Vee =5.0V +10% Vce =5.0V £10%
CL =50pF CL =50 pF CL =50 pF

Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 8.0 35 10 3.5 9.0
tPHL Sptoz 3.2 6.1 3.0 8.0 3.2 7.0 e
tPLH Propagation Delay 4.5 13 3.0 17.5 4.0 14
tPHL SptoZ 4.5 9.0 4.0 11.5 4.0 10.5 s
tPLH Propagation Delay 3.0 6.1 25 7.5 25 7.0
tPHL EtoZ 3.0 85 25 105 25 10 s
tPLH Propagation Delay 5.0 9.5 3.0 14.5 4.0 11
tPHL EtoZ 35 7.0 3.0 9.5 35 8.0 e
tPLH Propagation Delay 25 5.7 25 7.5 25 6.5
tPHL Into Z 15 4.0 1.5 6.0 1.5 5.0 s
tPLH Propagation Delay 3.0 9.5 25 11.5 25 11 ns
tPHL Into Z 3.0 6.5 3.0 8.0 3.0 75
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@ MOTOROLA

DUAL 4-INPUT MULTIPLEXER

The MC54/74F153 is a high-speed Dual 4-Input 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)

Vecc Ep So I3p 2 b lob Zp

[16] [15] [16] [13] [12] [] [10] [o]

L] Lo [l Ll Ls] Lef [2] L8]

33 12a lta loa Za OND

LOGIC DIAGRAM
Ea loa l1a 12a I3a S1 So lop I1b I2b 13b Ep

@%7@@@@@ @O ® @@%7@

Vcc =PIN 16
GND=PIN 8

O =PINNUMBERS
Z3 Zp

GUARANTEED OPERATING RANGES

MC54/74F153

DUAL 4-INPUT
MULTIPLEXER

FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA
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MC54/74F153

FUNCTIONAL DESCRIPTION

The MC54/74F153 is a Dual 4-Input Multiplexer. It can se-
lect two bits of data from up to four sources under the control
of the common Select Inputs (Sg, S1). The two 4-input multi-
plexer circuits have individual active LOW Enables (Eg, Ep)
which can be used to strobe the outputs independently. When
the Enables (Eg, Ep) are HIGH, the corresponding outputs (Z5,
Zp) 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 S1 E lo I1 I2 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*(lpa*S1*Sp+*l1a*S1°So+
12a+S1°Sp+13a* S1° So)

Zh= Ep* (lob*S1°*So+l1b*S1+So+
I2b* S1+So+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 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -12 \ IIN=-18 mA, Vcc = MIN
VOH Output HIGH Voltage 54,74 25 \Y loL=-1.0mA Vce = 4.50V

74 2.7 Y loL =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IH Input HIGH Current 20 MA | VIN=27V,Vce = MAX

0.1 mA VIN=7.0V,Vcc = MAX
L Input LOW Current -0.6 mA VIN=0.5V, Vcc = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA VouT =0V, 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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MC54/74F153

AC CHARACTERISTICS

54/74F 54F 74F
Tp =+25°C Tp =-55°C to +125°C Ta =0°Cto 70°C
Voo =+5.0V Vce =5.0V +10% Vee = 5.0V £10%

CL =50pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.5 10.5 4.5 14 4.5 12 ns
tPHL SptoZp 35 9.0 35 11 35 10.5
tPLH Propagation Delay 45 9.0 45 11.5 45 10.5 ns
tPHL En to Zp 3.0 7.0 25 9.0 25 8.0
tPLH Propagation Delay 3.0 7.0 25 9.0 3.0 8.0 ns
tPHL Ihto Zp 3.0 6.5 25 8.0 25 7.5
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QUAD 2-INPUT MULTIPLEXER

The MC74F157Ais 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 F157A can also be used to generate any four of the 16 differ-
ent functions to two variables.
¢ AC Enhanced Version of the F157

CONNECTION DIAGRAM DIP (TOP VIEW)

Vec B loc lic Zc lod lhd  Zd

[16] [15] [16] [13] [12] [] [10] [o]

L] Laf [af [s] Lef [2] L&l

loa "la Za loo ib Zp GND

o]

LOGIC DIAGRAM

Z3 Zp Zc Z4

FUNCTION TABLE

MC74F157A

QUAD 2-INPUT
MULTIPLEXER

FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

16

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Inputs Output
E s Io I
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

LOGIC SYMBOL
1

S
Epb— 15
44—z loaf— 2
llaf— 3
Tz I0bf— 5
lih— 6
12 — 7¢ loc — 14
l1c — 13
9 — 24 lod|— 11
l1d— 10
Vce =PIN 16
GND=PIN 8
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GUARANTEED OPERATING RANGES

MC74F157A

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 Vv
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL 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 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 \ IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 74 2.7 34 \ loy =-1.0mA Vcc =475V
74 25 Vcc =450V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA VIN=2T7V Ve = MAX
100 HA VIN=T7.0V
I8 Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Voyt=0V Vce = MAX
Icc Power Supply Current 15 23 mA All Inputs = 4.5V Vce = 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
Tp = +25°C Ta =0°Cto 70°C
Vce =+5.0V Vce =5.0V £10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 3.5 10 35 11 ns
tPHL Sto Zp, 3.0 7.0 3.0 8.0
tPLH Propagation Delay 35 9.5 35 11 ns
tPHL Eto Zp, 25 6.5 25 7.0
tPLH Propagation Delay 2.0 6.0 2.0 6.5 ns
tPHL Into Zp, 2.5 5.5 2.0 7.0

FUNCTIONAL DESCRIPTION

The F157A 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-+(1a*S+loa*S)

Zc=E<(l1c*S+loc* S)

A common use of the F157A 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 F157A can generate any four of the 16 different
functions of two variables with one variable common. This is
useful for implementing highly irregular logic.

Zp=E«(l1p*S+lop* S)
Zdg=E-<(I1d*S+lod*S)
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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)

Vec B loc lic Zc lod hd 4

[16] [15] [16] [13] [12] [] [10] [o]

L] L] Lef [s] Lo] o] L&}

lba "ta Za loo lib Zp GND

o]

LOGIC DIAGRAM

Z3 Zp Zc 2d

FUNCTION TABLE

MC74F158A

QUAD 2-INPUT
MULTIPLEXER

FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC

16 CASE 648-08

&

1

D SUFFIX
SolIC
CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Inputs Output
E s Io 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

LOGIC SYMBOL
1

S
Epb— 15
4 —O Za lpab— 2
llaf— 3
7—9 7, lobf— 5
lih— 6
12 —0| 7¢ loc — 14
l1c — 13
9 —0 74 lod|— 11
I1d— 10
Vce =PIN 16
GND=PIN 8
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GUARANTEED OPERATING RANGES

MC74F158A

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 Vv
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL 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 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 \ IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 74 2.7 34 \ loy =-1.0mA Vcc =475V
74 25 Vee =4.50 V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA VIN=2T7V Vce = MAX
100 HA VIN=T7.0V
I8 Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Voyt=0V Vce = MAX
Icc Power Supply Current (Note 3) 10 15 mA Vce = MAX, VN = 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
Tp = +25°C Ta =0°Cto 70°C
Ve = +5.0V Vee =5.0V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 3.0 8.5 3.0 9.5 ns
tPHL Stoz 25 6.5 25 7.0
tPLH Propagation Delay 25 6.0 25 7.0 ns
tPHL Eto Zp, 2.0 6.0 2.0 6.5
tPLH Propagation Delay 2.0 5.9 2.0 7.0 ns
tPHL Into Z 1.0 4.0 1.0 45

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 determined 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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SYNCHRONOUS PRESETTABLE
BCD DECADE COUNTER

The MC74F160A and MC74F162A are high-speed synchronous decade
counters operating inthe BCD (8421) sequence. They are synchronously pre-
settable 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 MC74F160A has an asynchronous Master Re-
set input that overrides all other inputs and forces the outputs LOW. The
MC74F162A has a Synchronous Reset input that overrides counting and par-
allel loading and allows the outputs to be simultaneously reset on the rising
edge of the clock.
e Synchronous Counting and Loading
¢ High-Speed Synchronous Expansion
e Typical Count Rate of 120 MHz

Vee

CONNECTION DIAGRAM

TC

Q Q1 @

Q3 CET

I_II_II_II_II_II_II_II_I

I_II_II_II_II_II_II_II_I

MC74F160A
MC74F162A

SYNCHRONOUS PRESETTABLE
BCD DECADE COUNTER

FASTO SHOTTKY TTL

CP Pp Py P, P3 CEP GND
*ﬂ? for MC74F160A
*SR for MC74F162A
FUNCTION TABLE
SR PE CET CEP | ACTION ON THE RISING CLOCK EDGE (")
L X X X Reset (Clear)
H L X X Load (P ~ Qp)
H H H H Count (Increment)
H H L X No Change (Hold)
H H X L No Change (Hold)

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

o

D SUFFIX
SOIC
CASE 751B-03

P

ORDERING INFORMATION

MC74FXXXAJ Ceramic
MC74FXXXAN Plastic
MC74FXXXAD SoIC

H = HIGH Voltage Level;

L = LOW Voltage Level; X = Don’t Care

STATE DIAGRAM

LOGIC SYMBOL

9 3 4 5 6

PN I
PE Pg Py Py P
7— e Po P1 P2 P3
10— CET TC—15
2_
Pir Qv Q1 Q2 Q3

1 14 13 12 11

Ve =PIN 16
GND=PIN8

*MR for MC74F160A
*SR for MC74F162A
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MC74F160A « MC74F162A

LOGIC DIAGRAM

Po P1 P2 P3
PE —
MC74F160A i MC74F162A
L°
CEP 1 1=C)=
CET ] o
! ' v L
MC74F162A _——
r 1
_ONLY | y | [ )—TC
|l«— : |
| . — |
cpP —:—l>°——>c_P : } C{ : -
| MC74F160A| I_ D CP D |
| ONLY : % o 0 : ||
| Q e L
P20 g DETAIL A DETAIL A DETALA | |
| [ ST =
_ | | v |
MR (MC74F1604) | L—— | _DETALA ,
_ —d—d i
SR (MC74F162A)
Qo Q1 Q2 Q3
NOTE:

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

FUNCTIONAL DESCRIPTION

The MC74F160A and MC74F162A count modulo-10 in the
BCD (8421) sequence. From state 9 (HLLH) they increment
to state O (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 aresult 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-
lel load, count-up and hold. Five control inputs — Master Re-
set (MR, MC74F160A), Synchronous Reset (SR,
MC74F162A), 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 CP. A LOW signal on PE overrides counting and
allows information on the Parallel Data (Pp) inputs to be
loaded into the flip-flops on the next rising edge of CP. 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 CP, are observed.
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MC74F160A « MC74F162A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \%

TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage for
All Inputs
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage for
All Inputs
VK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 74 25 3.4 \Y loH=-1.0 mA Vcc =450V
74 2.7 3.4 Y IoH=-1.0mA | Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
lIH Input HIGH Current 20 HA VCC =MAX,VIN=2.7V
0.1 mA VCC = MAX, V| = 7.0V
Input LOW Current
L MR, Data, CEP, Clock -0.6 mA Vce = MAX, VN =05V
PE, CET, SR -1.2
los Output Short Circuit Current (Note 2) —60 —150 mA Vce = MAX, VoyTt =0V
Icc Power Supply Current 37 55 mA Vce = 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) outputis 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

MC74F162A 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=Qp*Q1°Q2° Q3 CET
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AC CHARACTERISTICS

MC74F160A « MC74F162A

T4F T4F
Tp = +25°C Ta =0°Cto 70°C
Voo =+5.0V Vce =5.0V +10%
CL =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Count Frequency 100 90 MHz
tPLH Propagation Delay, Count 35 7.5 35 8.5
tpHL CP to Qp (PE Input HIGH) 35 10 35 1 ns
tPLH Propagation Delay 35 8.5 35 9.5
tPHL CP to Qp (PE Input LOW) 4.0 8.5 4.0 9.5
tPLH Propagation Delay 5.0 14 5.0 15 ns
tPHL CPtoTC 45 14 45 15
tPLH Propagation Delay 25 7.5 25 8.5 ns
tPHL CETto TC 25 75 25 8.5
tPHL Propagation Delay 5.5 12 55 13 ns
MR to Qp, (MC74F160A)
tPHL Propagation Delay 45 105 45 11.5 ns
MR to TC (MC74F160A)
AC OPERATING REQUIREMENTS
T4F T4F
Tp = +25°C Ta =0°Cto 70°C
Vcec =+5.0V Vcec =5.0V £10%
CL =50 pF CL =50pF
Symbol Parameter Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 5.0 5.0
ts(L) P to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) P to CP 2.0 2.0
ts(H) Setup Time, HIGH or LOW 11 11.5
ts(L) PE or SR to CP 8.5 9.5 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) PE or SR to CP 0 0
ts(H) Setup Time, HIGH or LOW 11 11.5
ts(L) CEP or CET to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW
ty(L) CEP or CET to CP
tyw(H) Clock Pulse Width (Load) 5.0 5.0 ns
tw(L) HIGH or LOW 5.0 5.0
tyw(H) Clock Pulse Width (Count) 4.0 4.0 ns
tw(L) HIGH or LOW 6.0 7.0
tw(L) MR Pulse Width, LOW 5.0 5.0
(MC74F160A) ns
trec Recovery Time, MR to CP (MC74F160A) 6.0 6.0
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MC74F161A

SYNCHRONOUS PRESETTABLE MC74F163A
BINARY COUNTER

The MC74F161A and MC74F163A are high-speed synchronous modu-
lo-16 binary counters. They are synchronously presettable for application in
programmable dividers and have two types of Count Enable inputs plus a Ter- SYNCHRONOUS PRESETTABLE
minal Count output for versatility in forming synchronous multistage counters. BINARY COUNTER
The MC74F161A has an asynchronous Master Reset input that overrides all
other inputs and forces the outputs LOW. The MC74F163A has a Synchro- FASTL SHOTTKY TTL
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

= J SUFFIX
CERAMIC
CONNECTION DIAGRAM CASE 620-09
_ 16
Vcc TC Qo Q1 Qz Qs CET 1
N SUFFIX
) b PLASTIC
16 CASE 648-08
1

I_II_II_II_II_II_II_II_I

Po P, P3 CEP GND

D SUFFIX
*MR for MC74F161A w soic
*SR for MC74F163A 16

1 CASE 751B-03

FUNCTION TABLE

SR PE  CET CEP | ACTION ON THE RISING CLOCK EDGE (1) ORDERING INFORMATION
L X X X Reset (Clear) MC74FXXXAJ Ceramic
MC74FXXXAN Plastic
H L X X | Load (Pn - Qn) MC74FXXXAD SOIC
H H H H Count (Increment)
H H L X No Change (Hold)
H H X L No Change (Hold) LOGIC SYMBOL

H = HIGH Voltage Level; L =LOW Voltage Level; X = Don't Care 9 3 4 5 §

PE Pg P Py P
STATE DIAGRAM 7— cep 0 F1 F2 r3
10— CET TC—15
2—cP
R Q Q1 Q2 Q3

1 14 13 12 11

Vec =PIN 16
GND=PIN8

*MR for MC74F161A
*SR for MC74F163A
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MC74F161A « MC74F163A

LOGIC DIAGRAM

Po P1 P2 P3
o
MC74F161A i MC74F163A
CEP ?_l—:l}
CET i
! ¥ ¢ L
MC74F163A —_——
r 1
ONLY | y | [ )—TC
l«— : |
| . — |
cp —:—l>°——>c_P : } Cip : -
| MC74F161A| I_ D CP D |
| ONLY :_,4 CO g 0 : ||
BTy = = ]
DETAIL A DETAIL A DETAILA | |
I | Qo I L—4 Lq
—P—F
- | | \V/ |
MR (MCT4F1614) | L—_ | _DETALA |
_ —o—dpe :
SR (MC74F163A)
Qo Q1 Q2 Q3
NOTE:

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 modulo-16
binary sequence. From state 15 (HHHH) they increment to
state O (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 aresultof, 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 [1 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
CP. A LOW signal on PE overrides counting and allows infor-
mation on the Parallel Data (Pp) inputs to be loaded into the
flip-flops on the next rising edge of CP. 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
Vce Supply Voltage 74 4.5 5.0 55 \%

TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage for
All Inputs
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage for
All Inputs
VK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 74 25 3.4 \Y loH=-1.0 mA Vcc =450V
74 2.7 3.4 Y IoH=-1.0mA | Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
lIH Input HIGH Current 20 HA Vce =MAX, VIN=2.7V
0.1 mA VCC = MAX, V| = 7.0V
Input LOW Current
L Data, CEP, Clock -0.6 mA Vce = MAX, VN =05V
PE, CET, SR -1.2
los Output Short Circuit Current (Note 2) —60 —150 mA Vce = MAX, VoyTt =0V
Icc Power Supply Current 37 55 mA Vce = 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) outputis HIGH when CET is HIGH fore not recommended for use as a clock or asynchronous
and the counter is in state 15. To implement synchronous mul- reset for flip-flops, counters, or registers.
tistage counters, the TC outputs can be used with the CEP Logic Equations: .
and CET inputs in two different ways. The TC outputis subject Count Enable = CEP « CET « PE
to decoding spikes due to internal race conditions and is there- TC=Qp* Q1°*Q2° Q3 CET
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AC CHARACTERISTCS

MC74F161A « MC74F163A

T4F T4F
Tp = +25°C Ta =0°Cto 70°C
Voo =+5.0V Vce =5.0V +10%
CL =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Count Frequency 100 90 MHz
tPLH Propagation Delay, Count 35 6.0 35 7.0
tpHL CP to Qp (PE Input HIGH) 35 10 35 1 ns
tPLH Propagation Delay 35 7.0 35 9.5
tPHL CP to Qp (PE Input LOW) 4.0 8.5 4.0 9.5
tPLH Propagation Delay 5.0 14 5.0 15 ns
tPHL CPtoTC 45 14 45 15
tPLH Propagation Delay 25 7.5 25 8.5 ns
tPHL CETto TC 25 75 25 8.5
tPHL Propagation Delay 55 12 5.5 13 ns
MR to Qp, (MC74F161A)
tPHL Propagation Delay 4.5 10.5 4.5 11.5 ns
MR to TC (MC74F161A)
AC OPERATING REQUIREMENTS
T4F T4F
Tp = +25°C Ta =0°Cto 70°C
Ve =+5.0V Vcec =5.0V £10%
CL =50 pF CL =50pF
Symbol Parameter Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 5.0 5.0
ts(L) Pn to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) Pnto CP 2.0 2.0
ts(H) Setup Time, HIGH or LOW 1 11.5
ts(L) E or § to CP 8.5 9.5 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0
th(L) PE or SR to CP 0 0
ts(H) Setup Time, HIGH or LOW 11 115
ts(L) CEP or CET to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW
th(L) CEP or CET to CP
tyw(H) Clock Pulse Width (Load) 5.0 5.0 ns
tw(L) HIGH or LOW 5.0 5.0
tyw(H) Clock Pulse Width (Count) 4.0 4.0 ns
tw(L) HIGH or LOW 6.0 7.0
tw(L) MR Pulse Width, LOW 5.0 5.0
(MC74F161A) ns
trec Recovery Time, MR to CP (MC74F161A) 6.0 6.0
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@ 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
e Asynchronous Master Reset

¢ Gated Serial Data Input

Fully Synchronous Data Transfers

CONNECTION DIAGRAM

Vec Q7 Q Q5 Q4 MR CP

[14] [1s] [r2] [u] [10] [o] [e]

] L2] L] L] Ls] Lol L7}

Qo Q1 Q Q3 GND

>
w

MODE SELECT TABLE

Inputs Outputs
Operating Mode MR A B Qo Q1-Q7
Reset (Clear) L X X L L-L
Shift H | | L do—de
H | h L do—de
H h | L do—de
H h h H 40—d6

H(h) = HIGH Voltage Levels

L(I) = LOW Voltage Levels

X = Don't Care

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

MC54/74F164

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

FASTO SHOTTKY TTL

J SUFFIX
CERAMIC
CASE 632-08

IS
-
| %

N SUFFIX
PLASTIC
CASE 646-06

E

D SUFFIX
SOIC
CASE 751A-02

14\

»

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

1—A
2—18B
8§ —CP

MR Qg Q1 Q2 Q3 Q4 Q5 Qp Q7

TIEETTTn

9 3 45 6 10 1112 13

Vee = PIN 14
GND=PIN7
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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

MC54/74F164

LOGIC DIAGRAM

A o o

Cp

Cp

Cp

=l

Qo

be tied HIGH.

GUARANTEED OPERATING RANGES

Q1

Q2

Q3

FUNCTIONAL DESCRIPTION

Each LOW-to-HIGH transition on the Clock (CP) input
shifts data one place to the right and enters into Qg the logical
AND of the two datainputs (A ¢ B) that existed hefore the rising
clockedge. ALOW level onthe Master Reset (MR) input over-
rides all other inputs and clears the register asynchronously,

Q4

Qs Qs Q7

forcing all Q outputs LOW.

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current O High 54,74 -1.0 mA

loL Output Current 0 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% Vce = MIN, |y =-18 mA
VOoH Output HIGH Voltage 54,74 | 25 v IoH =-1.0 mA Ve = MIN

74 2.7 \% IoH =-1.0 mA Vce =4.75V

VoL Output LOW Voltage 0.5 \% loL =20 mA Vce = MIN

lIH Input HIGH Current 20 HA Vce =MAX, VIN=2.7V
0.1 mA Vce =MAX, VIN=T7.0V

L Input LOW Current -0.6 mA Vce =MAX, VIN=05V
los Output Short Circuit Current (Note 2) —60 -150 mA Vce = MAX, Voyt =0V
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.

FAST AND LS TTL DATA

4-80




AC CHARACTERISTICS

MC54/74F164

54/74F 54F T4F
Tp =+ 25°C Tp =-55°Cto +125°C Ta =0°Cto+70°C
Vee=+5.0V Vee =5.0V +10% Vee =5.0V +10%
CL =50pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 80 90 70 80 MHz
tPLH Propagation Delay 3.0 6.0 8.0 3.0 11 3.0 9.0 ns
tPHL CPto Qp 5.0 75 10 5.0 13 5.0 1
tPHL Propagation Delay 55 10.5 13 55 16 5.5 14 ns
MR to Qp,
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Tp = +25°C Ta =-55°C to +125°C Ta =0°Cto +70°C
Vee=+5.0V Vee =5.0V +10% Vee =+5.0V +10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
tg(H) Setup Time, HIGH or LOW 7.0 7.0 7.0
tg(L) Dp, to CP 7.0 7.0 7.0 ns
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L) Dp, to CP 1.0 1.0 1.0
tw(H) CP Pulse Width, HIGH or LOW 4.0 4.0 4.0 ns
tw(L) 7.0 7.0 7.0
tw(L) MR Pulse Width, LOW 7.0 7.0 7.0 ns
trec Recovery Time, MR to CP 7.0 7.0 7.0 ns
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4-STAGE SYNCHRONOUS
BIDIRECTIONAL COUNTERS

The MC54/74F168 and MC54/74F169 are fully synchronous 4-stage up/
down counters. The F168 is a BCD decade counter; the F169 is a modulo-16
binary counter. Both feature a preset capability for programmable operation,
carry lookahead for easy cascading, and a U/D 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.

e Asynchronous Counting and Loading
¢ Built-In Lookahead Carry Capability
* Presettable for Programmable Operation

CONNECTION DIAGRAM (TOP VIEW)

Vcc TC Q Q Q Q3 CET PE

[16] [15] [16] [13] [12] [] [10] [o]

(o] [2f [s] [ef [s] e [ [e]

4
Ubp CP Py Py P, P3 CEP GND

MODE SELECT TABLE

- . . _ Action on Rising
PE CEP CET u/D Clock Edge

L X X X Load (Pn — Qn)

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 = Don’t Care

STATE DIAGRAMS

MC54/74F169

MC54/74F168

— > COUNT DOWN — > COUNT DOWN
— > COUNT UP —> COUNT UP

MC54/74F168
MC54/74F169

4-STAGE SYNCHRONOUS
BIDIRECTIONAL COUNTERS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

1—u/iD
7 — CEP Tc:)—]_5

10 —qCET
cP
Qo Q1 Q2 Q3

14 13 12 11
Vcc =Pin 16
GND=Pin 8
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MC54/74F168 « MC54/74F169

LOGIC DIAGRAMS

MC54/74F168

Po P1

P2

P3

PE g
CEPI_LSD
CET | 4

j?

-

|
|
| <
AF, > ?
| | | i | —
| | Y S Y
| m| T
Inimmmrail BT H—
U, } ] BF
| P DY up _l
> +— DN &
| N L I pETAILA | | DETALA | | DETAIL A
| - Q | ENF
cp _
Do—4 2 — P _
I3 cpk]|ml Q
Il Lo =
| . > |
L _———1 ——Q
?Qo Q1 Q2 Q3
MC54/74F169
PE Po P1 P2 P3
g,
CEP — J_L@
CET N
| I R i S | ,
T R b | _
1) s
A t ot
I b T JC | T
| | N = r
| m| T
| Lot [T BT—
up, } 1] BF
upP uP
| 5 oy .
| [oN u I DETAIL A _I pETALA | | DETAIL A
| — Q | ENF
cp c _
Do—4 y — P
| J cPK g | Q
| Q Z |
| , = |
L _———] ——Q 1
NOTE: ?QO Q1 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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MC54/74F168 « MC54/74F169

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 requirementis 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 Pg-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 U/D 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

output state is not a function of the Count Enable Parallel
(CEP) input level. The TC output of the F168 decade counter
canalso be LOW intheillegal states 11, 13, and 15, which can
occur when power is turned on or via parallel loading. If anille-
gal state occurs, the F168 will return_to the legitimate se-
qguence 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=Qp* Q1+ Q2+ Q3+ (Up) « CET

(F169):TC=Qp* Q1+ Q2+ Q3+ (Up)* CET
3) Down: TC=Qp* Q1° Q2+ Q3 (Down) e+ CET

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
54 -55 25 125 °C
TA Operating Ambient Temperature Range
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL 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 \ Guaranteed Input HIGH Voltage for
All Inputs
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage for
All Inputs
VK Input Clamp Diode Voltage -1.2 \ Vce =MIN, Iy =-18 mA
VOH Output HIGH Voltage 54,74 | 25 3.4 v loH =—1.0 mA Vee =4.50 V
74 2.7 3.4 v lOH =— 1.0 mA Vcc =475V
VoL Output LOW Voltage 0.35 0.5 v loL =20 mA Vce = MIN
IIH Input HIGH Current 20 MA Vce =MAX, VIN=2.7V
0.1 mA Vee = MAX, ViN=7.0V
Input LOW Current
L CET -1.2 mA Vce = MAX, VIN=0.5V
Other Inputs -0.6
los Output Short Circuit Current (Note 2) —60 -150 mA Vce=MAX, VoyT=0V
Icc Power Supply Current 52 mA Vce = MAX
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified u

nder 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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MC54/74F168 « MC54/74F169

AC CHARACTERISTICS

54/74F 54F 74F
Tp = +25°C Ta =-55°C to +125°C Tp =0°Cto 70°C
Vce =+5.0V Vce =5.0V £10% Vce =5.0V £ 10%
CL =50 pF CL =50 pF CL =50 pF

Symbol Parameter Min Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 60 85 MHz
tPLH Propagation Delay 3.0 8.5 3.0 10.5 3.0 9.5 ns
tPHL CP to Qp, (PE HIGH or LOW) 4.0 115 4.0 14 4.0 13
tPLH Propagation Delay 55 15.5 55 18 5.5 17 ns
tpHL CPtoTC (F168) 4.0 11 4.0 13.5 4.0 12.5
tPLH Propagation Delay 5.0 15.5 5.0 18 5.0 17 ns
tpHL CPtoTC (F169) 4.0 11 4.0 13.5 4.0 12.5
tPLH Propagation Delay 25 6.0 25 8.0 25 7.0 ns
tpHL CETto TC 2.5 8.0 2.5 10 2.5 9.0
tPLH Propagation Delay 35 11 35 13.5 35 12.5 ns
tPHL U/D to TC (F168) 4.0 16 4.0 18.5 4.0 17.5
tPLH Propagation Delay 35 11 35 13.5 35 12.5 ns
tpHL U/D to TC (F169) 4.0 10.5 4.0 13 4.0 12

AC OPERATING REQUIREMENTS
54/74F 54F T74F
Ta = +25°C Tp =-55°C to +125°C Tp =0°Cto 70°C
Vce =+5.0V Vce =5.0V £10% Vce =5.0V £ 10%

Symbol Parameter Min Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 55 4.5 ns
ts(L) Py to CP 4.0 5.5 4.5
th(H) Hold Time, HIGH or LOW 3.0 35 3.5 ns
th(L) Pnto CP 3.0 3.5 3.5
ts(H) Setup Time, HIGH or LOW 5.0 7.0 6.0 ns
ts(L) CEP or CET to CP 5.0 7.0 6.0
th(H) Hold Time HIGH or LOW 0 0 0 ns
th(L) CEP or CET to CP 0 0 0
tg(H) Setup Time, HIGH or LOW 8.0 10 9.0 ns
ts(L) PE to CP 8.0 10 9.0
th(H) Hold Time, HIGH or LOW 0 0 0 ns
th(L) PE to CP 0 0 0
ts(H) Setup Time, HIGH or LOW (F168) 11 135 125 ns
ts(L) U/D to CP 16.5 19 18
ts(H) Setup Time, HIGH or LOW (F169) 11 135 125 ns
ts(L) U/D to CP 7.0 9.0 8.0
th(H) Hold time, HIGH or LOW 0 0 0 ns
th(L) U/D to CP 0 0 0
tw(H) CP Pulse Width 5.0 8.0 55 ns
tw(L) HIGH or LOW 5.0 8.0 5.5
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HEX D FLIP-FLOP WITH
MASTER RESET

The MC54/74F174 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. ALOW 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)

L) Lo [l L] Ls] Lef [2] o]

5
MR Q Dp D1 Q D2 Q2 GND

FUNCTION TABLE

Inputs Outputs

@ t, MR = H @ty +1
Dp Qn
H H
L L

ty = Bit time before clock pulse
th + 1 = Bit time after clock pulse
H = HIGH Voltage Level

L = LOW Voltage Level

MC54/74F174

HEX D FLIP-FLOP
WITH MASTER RESET

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

14 —|Ds Qs— 15
18 —D4 QU 12
11 —pg Q3— 10
6 — D2 Q—7
4 b1 Q5
3 —1Do Qo[— 2
CP_MR
N
Ve =PIN 16
GND=PIN8
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MC54/74F174

LOGIC DIAGRAM

Dsg Dy D3 D2 D1 Do
L D Q L D Q L D Q L D LD Q D Q
L—g
CPep cP CP.p) cP CP.y cP

Qs Q4 Q3 Q2 Q1 Qo
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL 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 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 | 25 % loL =—1.0mA Vce =4.50V
74 2.7 % loL =—1.0mA Vee =4.75V
VoL Output LOW Voltage 0.5 \% loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vce =MAX, VIN=2.7V
0.1 mA | Voc = MAX, ViN=7.0V
L Input LOW Current -0.6 mA Vcec =MAX, VN =05V
los Output Short Circuit Current (Note 2) —-60 -150 mA Vce = MAX, Voyt=0V
Icc Power Supply Current 30 45 mA Vce = MAX, Dp = MR =45 V,CP=_/
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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MC54/74F174

AC CHARACTERISTICS

54/74F 54F T4F
Tp = +25°C T = —55°C to +125°C Tp = 0°C to +70°C
Voo =+5.0V Vee =5.0V +10% Ve =5.0V +10%
CL =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 80 80 MHz
tPLH Propagation Delay 35 55 8.0 35 10.0 35 9.0 ns
tPHL CP to Qp 45 7.0 10 45 12.0 45 11.0
tPHL Propagation Delay 5.0 10 14 5.0 16.0 5.0 15.0 ns
MR to Qp
AC OPERATING REQUIREMENTS
54/74F 54F T4F
Tp = +25°C Ta =-55°C to +125°C Ta =0°C to +70°C
Vee = +5.0V Vce =5.0V+10% Vee =5.0V +10%
Symbol Parameter Min Typ Max Min max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0
ts (L) Dpto CP 4.0 4.0 4.0 ns
th(H) Hold Time, HIGH or LOW 0 1.0 0
th(L) D to CP 0 1.0 0
tw(H) CP Pulse Width, HIGH 4.0 4.0 4.0 ns
tw(L) or LOW 6.0 6.0 6.0
tw(L) MR Pulse Width LOW 5.0 5.0 5.0 ns
trec Recovery Time MR to CP 5.0 5.0 5.0 ns
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QUAD D FLIP-FLOP

The MC54/74F175 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.
e Four Edge-triggered D-type

Inputs

* Buffered Positive Edge-triggered Common Clock
¢ Buffered Asynchronous Common Reset

e True and Complementary O
e ESD > 4000 Volts

utputs

CONNECTION DIAGRAM DIP (TOP VIEW)

L] L2 o] L] [s] Lol [7] Lo
MR Q Q Dp Dy Q1 Q GND
FUNCTION TABLE
Inputs Outputs
@ t, MR = H @th+1
Dn Qn Qn
L L H
H H

ty = Bit time before clock positive-going transition

ty + 1 = Bit time after clock
H = HIGH Voltage Level
L = LOW Voltage Level

positive-going transition

MC54/74F175

QUAD D FLIP-FLOP
FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC

16 CASE 648-08

&

1

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

1 9
MR  CP
3—9q onb— 4
2—Qo 0
6 —q
; Q1 Di—5
—1Q
11 —q Q .
14 —4g
Q3 D3— 13
15 — Q3
Ve =PIN 16
GND=PIN 8
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MC54/74F175

LOGIC DIAGRAM

CP D3 Do

I

Dq Do

i I

LDQ D 0

CD CcD

Q3Q3
NOTE:

62 Q2 61 Q1 60 Qo

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

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

LOW-to-HIGH clock (CP) transition, causing individual Q and acceptable.

GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \Y
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

loH Output Current — High 54,74 -1.0 mA
loL 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 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
Vik Input Clamp Diode Voltage -1.2 \ IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 | 25 3.4 % loH =-1.0 mA Vee =4.50 V

74 2.7 3.4 % loH =— 1.0 mA Ve =4.75V
VoL Output LOW Voltage 035 | 05 % loL =20 mA Vee = MIN
1H Input HIGH Current 20 A | ViN=2T7 V Vee = MAX

100 MA | VIN=T70 V Ve = MAX
L Input LOW Current -0.6 mA VIN=05 V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Voyut=0V Vce = MAX
Icc Power Supply Current 22.5 34 mA Dp = MR = 4.5V Vce = MAX
cp=/
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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MC54/74F175

AC CHARACTERISTICS

54/74F 54F T4F
Ta = +25°C Ta =-55°C to +125°C Ta =0°C to +70°C
Ve =+5.0V Vcc =5.0V +10% Vee =5.0V +10%

C| =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 100 100 MHz
tPLH Propagation Delay 35 5.0 6.5 35 8.5 35 7.5 ns
tPHL CP to Qpn or Qn 4.0 6.5 8.5 4.0 10.5 4.0 9.5
tPHL Propagation Delay 4.5 9.0 11.5 4.5 15 4.5 13 ns

MR to Qp,
tPLH Propagation Delay 4.0 6.5 8.5 4.0 10 4.0 9.0 ns
MR to Qp,
AC OPERATING REQUIREMENTS
54/T4F 54F 74F
Tp = +25°C Ta =-55°C to +125°C Ta =0°Cto +70°C
Voo =+5.0V Vee =5.0V +10% Ve =5.0V +10%

Symbol Parameter Min Typ Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
tg(L) Dp, to CP 3.0 3.0 3.0 ns
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L) Dp to CP 1.0 1.0 1.0
tw(H) CP Pulse Width, HIGH 4.0 4.0 4.0 ns
tyw(L) or LOW 5.0 5.0 5.0
tw(L) MR Pulse Width, LOW 5.0 5.0 5.0 ns
trec Recovery Time, MR to CP 5.0 5.0 5.0 ns
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4-BIT ARITHMETIC LOGIC UNIT

The MC54/74F181 is a 4-bit Arithmetic Logic Unit (ALU) which can perform
allthe 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

MC54/74F181

4-BIT ARITHMETIC LOGIC UNIT
FASTO SCHOTTKY TTL

Vecc A1 Bi Ap By A3 By G Cpeg P A=B Fg N '\;LS:S":TFI'(;(
|24||23| 22 |21||20||19”18||17||16||15| 14 || 13 \ CASE 724-03
24
1
)
ORDERING INFORMATION
Lell2]ls]la]ls]le {7 ]l s]le]lao][a]fs2] MC54/74FXXXN  Plastic
Bp Ap S3 S» St S C4 M Fyp Fp Fp GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 55 \
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
Output Voltage — High
VOH A =B output 54,74 5.5 v
loL Output Current — Low 54,74 20 mA
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ACTIVE-HIGH OPERANDS

2 1 2322212019 18

MC54/74F181

LOGIC SYMBOLS

ACTIVE-LOW OPERANDS

2 1 2322212019 18

7_CCAoBoA1 B1 A2 B2 A3 B3 __— Ag Bo A1 B1 Ap By A3 B3
n Cn +4 16 n Cn +4 16
§—M 8 —M
6 — Sp A=B|I—14 6 — S A=B|—14
5—15; Glb—17 5—151 Gp—17
4—Sp 4—152
3—s; Pl—15 3 s, Pb— 15
Fo Fr. Fp F3 Fo Fir. Fp F3
9 10 1u 13 9 10 1 13
Vee = PIN 24
GND = PIN 12
LOGIC DIAGRAM
Ch M ;0 Eo Kl El Kz EZ ;3 Eg

Cn+4 G
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MC54/74F181

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage =12 \ IIN =-18 mA Vce = MIN
loH Output Current — HIGH 250 HA VoH =55V Vcc=MIN,A=B
54,74 25 34 log=-1.0mA Vcc =45V
VOH Output HIGH Voltage
74 2.7 34 log=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Vce = MIN
20 HA VIN=27V
IIH Input HIGH Current Vce = MAX
100 HA VIN=7.0V
M Input -0.6 mA
A and B Inputs -1.8 mA
L Input LOW Current VIN=05V Vce = MAX
Sp-3 Inputs -2.4 mA
Chp Input -3.0 mA
Output Short Circuit _ _
los Current (Note 2) -60 -150 mA VouT=0V Vce = MAX
Icc Power Supply Current 43 65 mA Vce = 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 F181 is a 4-bit high-speed parallel Arithmetic Logic Unit
(ALU). Controlled by the four Function Select inputs (Sg—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 Controlinput (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-bitwords. The device incorporates full in-
ternal carry lookahead and provides for either ripple carry be-
tween devices using the Cp, + 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
Fisless 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 (Cp +4)
signal to the Carry input (Cp) 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 F181 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 outputis 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 Cp, + 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 sub-
traction is actually performed by complementary addition (1s
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.

FAST AND LS TTL DATA

4-94



AC CHARACTERISTICS

MC54/74F181

54/74F 54F T4F
Tp = +25°C Tp =-55t0+125°C | Ta =0to +70°C
Voo = +5.0V Ve =50V +10% | Voc =5.0V +10%
Parameter CL =50 pF CL =50 pF CL =50 pF
Symbol Path Mode Min Max Min Max Min Max Unit
tPLH Ct0Crs 4 3.0 8.5 3.0 10.5 3.0 9.5 s
tPHL neen 3.0 8.0 3.0 10 3.0 9.0
tPLH AorB10Ch+ 4 sum 5.0 13 5.0 15 5.0 14 s
tPHL 5.0 12 5.0 14 5.0 13
tPLH AorB10Ch 4 oif 5.0 14 5.0 16 5.0 15 s
tPHL 5.0 13 5.0 15 5.0 14
tPLH CotoF Any 3.0 8.5 3.0 105 3.0 9.5 s
tPHL 3.0 8.5 3.0 10.5 3.0 9.5
tPLH AorBioG sum 3.0 75 3.0 9.5 3.0 8.5 s
tPHL 3.0 75 3.0 9.5 3.0 8.5
tPLH AorBioG oif 3.0 8.5 3.0 105 3.0 9.5 s
tPHL 3.0 9.5 3.0 11.5 3.0 105
tPLH 3.0 7.0 3.0 9.0 3.0 8.0
AorBtoP Sum ns
tPHL 3.0 75 3.0 9.5 3.0 8.5
tpLH AorBioP bif 4.0 75 4.0 9.5 4.0 8.5 ns
tPHL 3.5 8.5 35 10.5 35 9.5
tPLH N 3.0 9.0 3.0 11 3.0 10
AjorBjto F Sum ns
tPHL e 3.0 10 3.0 11 3.0 10
tPLH Aj of Bj to Fi Dif 3.0 1 3.0 13 3.0 12 ns
tPHL 3.0 11 3.0 13 3.0 12
tPLH Any Aor B sum 4.0 10.5 40 125 40 115 s
tPHL to Any F 4.0 10 4.0 12 4.0 11
tpLH Any A or B oi |45 12 45 14 45 13 N
tPHL to Any F 45 12 45 14 45 13
tPLH . 4.0 9.0 4.0 11 4.0 10
AorBtoF Logic ns
tPHL g 4.0 10 4.0 12 4.0 11
tPLH AorBtoA=B Dif 1 27 1 31 1 29 ns
tPHL 7.0 125 7.0 145 7.0 135
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MC54/74F181

FUNCTION TABLE

Mode Select Active-LOW Operands Active-HIGH Operands
Inputs & Fp Outputs & Fp, Outputs
Logic Arithmetic** Logic Arithmetic**

S3 S2 S1 Sp |[(M=H) (M=L)(Ch=L) (M=H) (M=L)(Cp=H)

L L L L JA A minus 1 A A

L L L H |AB AB minus 1 A+B A+B

L L H L |A+B AB minus 1 AB A+B

L L H H |Logicl minus1 LogicO minus 1

L H L L |A+B Aplus(A+B) AB Aplus AB

L H L H |B AB plus (A + B) B (A +B) plus AB

L H H L |AOB A minus B minus 1 AOB A minus B minus 1

L H H H |A+B A+B AB AB minus 1

H L L L |aB Aplus (A + B) A+B  AplusAB

H L L H |AOB A plus B AOB A plus B

H L H L |B AB plus (A + B) B (A +B) plus AB

H L H H |A+B A+B AB AB minus 1

H H L L |LogicO A plusA* Logicl A plus A*

H H L H | AB AB plus A A+B (A +B)plus A

H H H L |AB AB minus A A+B (A + B) plus A

H H H H |A A A A minus 1

*Each bit is shifted to the next more significant position.

**Arithmetic operations expressed in 2s complement notation.

H = HIGH Voltage Level
L = LOW Voltage Level
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CARRY LOOKAHEAD
GENERATOR

The MC54/74F182is a high-speed carry lookahead generator. Itis general-
ly used with the F181, F381 or 29F01 4-bit arithmetic logic unit to 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)

Vee P2 G2 Cn CpnixCh+y G Cpig

[16] [15] [16] [13] [12] [] [10] [o]

o]
=
5[]
E
[]
[=]
=

[]

MC54/74F182

CARRY LOOKAHEAD
GENERATOR

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
¥ soic

1 CASE 751B-03

16

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

El Eo G3 E3 P GND
LOGIC DIAGRAM
Cn 60 Eo 61 El 62 52 63 53
A g A g * ? ?
; VEJJ _ Q §
Cn+x Cn+y Cn+z G

LOGIC SYMBOL
13

Cn

Popp— 4
GoP— 3

12— Ch+x P12

Gip— 1 Vcc=PIN16

11— Cn+y GND=PIN8
p— 15

9_Cn+z GZO 14

P3P—6

G3P—5
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FUNCTION TABLE

MC54/74F182

Inputs Outputs
Ch 60 Eo 61 El 62 EZ 63 53 Ch+x Cn+y Ch+z 6 E
X H H
L H X L
X L X H
H X L H
X X X H H L
X H H H X L
L H X H X L
X X X L X H
X L X X L H
H X L X L H
X X X X X H H L
X X X H H H X L
X H H H X H X L
L H X H X H X L
X X X X X L X H
X X X L X X L H
X L X X L X L H
H X L X L X L H
X X X X X H H H
X X X H H H X H
X H H H X H X H
H H X H X H X H
X X X X X L X L
X X X L X X L L
X L X X L X L L
L X L X L X L L
H X X X H
X H X X H
X X H X H
X X X H H
L L L L L
H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 5.5 \%
Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
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MC54/74F182

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =—-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 | 25 3.4 v IoH =-1.0 mA Vee =4.50 V
74 2.7 3.4 v IoH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 \% loL =20 mA Vcce = MIN
IIH Input HIGH Current 20 HA VIN=27V Vce = MAX
100 MA | VIN=T7.0V Ve = MAX
Ch Input -1.2
53 Input 2.4
L Input LOW 52 Input -3.6 mA VIN=0.5V Vce = MAX
Current 63, Eo, El Inputs -4.8
60, 62 Inputs -8.4
61 Input -9.6
los Output Short Circuit Current (Note 2) -60 —-150 mA Vout=0V Vce = MAX
lcCH Power Supply Current (All Outputs HIGH) 184 | 28 mA | P3, Gz=45V Vee = MAX
All Other Inputs = GND
lccL Power Supply Current (All Outputs LOW) 235 36 mA 60, 81, 82 =45V Vce = 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
54/74F 54F T4F
Tp = +25°C Tp = -55°C to +125°C Ta = 0°C to +70°C
Vcc=+5.0V Vcc =5.0V +£10% Vce = 5.0V +10%
CL =50 pF CL =50pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 6.6 8.5 3.0 10.5 3.0 9.5
tPHL CntoCn+x.Cn+y. Cn+z 3.0 6.8 9.0 3.0 11 3.0 10 "
tPLH Propagation Delay 2.5 6.2 8.0 25 10.7 25 9.0
tPHL Po, P1, 0r P20 Cp + . 15 | 37 | 50 15 65 15 6.0 ns
Cn+y: Cn+z
tPLH Propagation Delay 25 6.5 8.5 25 105 25 9.5
tPHL G, G1,0r G2 10 Cpy 4 x0 15 | 39 | 52 15 65 15 6.0 ns
Ch+y Cn+z
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MC54/74F182

AC CHARACTERISTICS (Continued)

54/74F 54F T4F
Tp =+25°C Tp =-55°Cto +125°C Ta =0°Cto +70°C
Voo =+5.0V Vee =5.0V +10% Ve = 5.0V + 10%

CL =50 pF CL =50 pF CL =50 pF
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
tPHL P1, Py, orP3to G 20 | 60 | 80 2.0 95 2.0 9.0 e
tPLH Propagation Delay 2.0 8.3 10.5 2.0 12.5 2.0 11.5
tPHL Gnto G 15 | 57 | 75 15 95 15 8.5 "
tPLH Eropagation Delay 25 5.7 7.5 25 11 25 8.5 s
tPHL PhtoP 25 4.1 55 25 75 25 6.5

FUNCTIONAL DESCRIPTION

The F182 carry lookahead generator accepts up to four
pairs of active-LOW Carry Propagate (Pg-P3) and carry Gen-
erate (Go-G3) signalsand anactive-HIGH Carryinput (Cp) and
provides anticipated active-HIGH carries (Cn +x, Cn+y,Cn +2)
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=0G1+P1Gpo +P1PoCnp

Ch+2z=G2+P2G1 +P2P1Gq + P2P1PoCh

Cn G
ALU*-k P o_

G =G3 + P3G + P3P2G1 + 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 F181 or F381.

Cn G
ALU** PD—

A B
@ Cie, ®
— | C — | - I
Cy Cn+4 Cn G Cn n+4 Cn G Ch Cn+4[—Cq Cn+a[~ CouT
ALU** (FB’ ALU** P ALU* GP ALU** P ALU** ALU** (C32)
T
® F®
2hbl goy
Po Go P1G1P2Gy P3G3 Po Gg P1G1P2G2 P3G3
CIN Cn F182 Gp— n Fi182 Gp—
Cn+x Cn+y Cn+zPo—® Cn+x Cn+y Cn+zPp—
[ o V——

** ALUs may be either F181, F381, or 2901A.

Figure 1. 32-Bit ALU with Ripple Carry Between 16-Bit Lookahead ALUs
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4-BIT BIDIRECTIONAL
UNIVERSAL SHIFT REGISTER

The MC74F194 s 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

e Asynchronous Master Reset

¢ Hold (Do Nothing) Mode

e 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 (Sg, S1) inputs determine the
type of operation, as shown in the Function Table. Signals on the Select,
Parallel data (Po—P3) and Serial data (DgR, Ds| ) inputs can change whenthe
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
Vece Q Q1 Q@ Q3 CP  S1 S
9

[16] [is] [14] [1e] [12] [u] [1o] [o]

FUNCTION TABLE

Operating, Inputs Outputs
Mode MR|S1 Sgp|Dsr DsL |Pn|Qo Q1 Q2 Q3
Reset LIx x| X X XxlL L L L
Hold Hl1 X X X lao a1 a2 a3
. Hlnh 1 X [ X lar a2 a3 L
Shift Left Hln 1| x h | X ]a1 a2 a3 H
o H]1 h [ X XL g g1 a2
Shift Right Hl1 nl n X | x|H aq a a
Parallel Load H h h X X Pph | PO P1 P2 P3

| = LOW voltage level one setup time prior to the LOW-to-HIGH clock transition.

h = HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition.

Pn dn = 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

MC74F194

4-BIT BIDIRECTIONAL
UNIVERSAL SHIFT REGISTER

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

vl

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD  SOIC

LOGIC SYMBOL

1110 9
CP S| Sp
1—dMR  Dgrl—2
15— Qo Po—3
14 —|0 Piy—14

1 Pol—5
13— P3l— 6
12— Q3 DgL—7

Vce =PIN 16
GND=PIN 8
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Po

MC74F194

LOGIC DIAGRAM

P1

P2

P3

DsR
CLEAR CLEAR CLEAR
e —>o
VR —{>o
Qo Q1 Q2 Q3
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
Vce Supply Voltage 74 4.5 5.0 55 \Y
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =—-18 mA Vce = MIN
74 25 3.4 v IoH=-1.0mA | Vcc =45V
VOoH Output HIGH Voltage
74 2.7 3.4 v IoH=-1.0mA | Vcc=4.75V
VoL Output LOW Voltage 0.35 0.5 % loL = 20 mA Vce = MIN
20 A VIN= 2.7V
IIH Input HIGH Current Vcce = MAX
100 A VIN=7.0V
L Input LOW Current -0.6 mA VIN=05V Vcce = MAX
los Output Short Circuit Current (Note 2) —-60 -150 mA VouTt =0V Vce = MAX
Sn. ﬁ, DsR,
Icc Power Supply Current 33 46 mA P?S:LG:nﬁl,S v Vce = MAX
cP=_I
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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AC CHARACTERISTICS

MC74F194

T74F 74F
Tp = +25°C Ta =0to +70°C
Ve =+5.0V Vce =5.0V £10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fmax Maximum Shift Frequency 105 90 MHz
tPLH Propagation Delay 3.0 7.0 35 8.0 ns
tPHL CPto Qnp 35 7.5 35 8.0
Propagation Delay
tPHL MR to Qp, 4.5 12 45 14 ns
AC OPERATING REQUIREMENTS
74F T4F
Ta = +25°C Ta =0to +70°C
Vcc=+5.0V Vce =5.0V £10%
Symbol Parameter Min Max Min Max Unit
ts(H) Set up Time, HIGH or LOW 4.0 4.0
tg(L) P or Dgr or Dg| to CP 4.0 4.0
ns
th(H) Hold Time, HIGH or LOW 0 1.0
th(L) P or Dgr or Dg| to CP 0 1.0
ts(H) Set up Time, HIGH or LOW 8.0 9.0
ts(L) Spto CP 8.0 8.0
ns
th(H) Hold Time, HIGH or LOW 0 0
th(L) Spto CP 0 0
tw(H) CP Pulse Width HIGH 5.0 55 ns
tw(L) MR Pulse Width LOW 5.0 5.0 ns
Recovery Time
trec MR to CP 7.0 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 awide 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 MC74F195 operates in two primary modes, shift right (Qg-Q1) and par-
allel load, which are controlled by the state of the Parallel Enable (PE) input.
Serial data enters the first flip-flop (Qq) via the J and K inputs when the PE
inputis HIGH, and is shifted 1 bitin the direction Qp-Q1-Q2-Q3 following each
LOW-to-HIGH clock transition. The J and K inputs provide the flexibility of the
JK type inputis 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 (Dg-D3) is trans-
ferred to the respective Qg-Q3 outputs. Shift left operation (Q3-Q2) can be
achieved by tying the Qn, outputs to the Dp-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, Dp, 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 Q outputs
LOW, independent of any other input condition.

* Shift Right and Parallel Load Capability
e J-K (D-Type) Inputs to First Stage

e Complement Output from Last Stage

e Asynchronous Master Reset

CONNECTION DIAGRAM DIP

MC74F195

4-BIT PARALLEL
ACCESS SHIFT REGISTER

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

9 45 6 7
&1 111
PE Dg D1 Dy D
2 —1; o D1 D2 E
10 —{cP Q—1u
3 —dK
MR Qp Q1 Q2 Q3
LT 11
115 14 13 12
Ve =PIN 16
GND=PIN 8
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GUARANTEED OPERATING RANGES

MC74F195

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 \Y,
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current 0 High 74 -1.0 mA
loL Output Current J Low 74 20 mA

LOGIC DIAGRAM
Do D1 D2 D3
pE —o>—t
cP—{>0
MR .
! ! ! 4
R "D qH R "D R RO R R0
—>CP —a>CP —>CP —d> cP
-O[>— s Qo —0[>— s Q -O[>— s Q -OD— ) —l
Qo Q1 Q2 Q3Q3
FUNCTION TABLE
Inputs Outputs
Operating Modes ﬁ CP E J E Dh | Qo Q1 Q2 Q3 63
Asynchronous Reset L X X X X X L L L L H
Shift, Set First Stage Ho o1 h h h X |H aq a a@ o
Shift, Reset First Stage H 1 h | | X L qo q1 q2 az
Shift, Toggle First Stage H 1 h h | X ao a0 a1 a2 az
Shift, Retain First Stage H 1 h | X a0 qo q1 a2 az
Parallel Load Hooo Il X X dy |[dp dp dp d3 d3

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

dn, (ap) = Lower case letters indicate the state of the referenced input (or output) one setup time prior to the LOW-to-HIGH clock transition.

t = LOW-to-HIGH clock transition

FAST AND LS TTL DATA
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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 \% Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 74 2.5 \Y loH=-1.0 mA Vcc =45V
74 2.7 v Vee =4.75V
VoL Output LOW Voltage 0.5 % loL =20 mA Vecc =45V
IIH Input HIGH Current 20 MA VIN=2T7V Vce = MAX
100 VIN= 7.0V
L Input LOW Current -0.6 mA Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Vout=0V Vce = MAX
Icc Power Supply Current 38 mA Vce = 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
54/74F T4F
Tp =+ 25°C Ta =0°Cto +70°C
Vec=+5.0V Vee =5.0V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
fmax 105 90 MHz
tPLH Propagation Delay 2.5 7.0 2.5 8.0 ns
tPHL CP to Q/Q 25 8.0 25 9.0
tPHL Propagation Delay, MR to Q 3.0 10 3.0 11 ns
tPLH Propagation Delay, MR to 6 3.0 10.5 3.0 11 ns
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AC OPERATING REQUIREMENTS

MC74F195

74F 74F
Tp = +25°C Tp =0°Cto +70°C
Vec=+5.0V Vee =5.0V +10%

CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit
ts (H) Setup Time, HIGH or LOW J, K, D to CP 4.0 4.0 ns
ts (L) 4.0 4.0
th (H) Hold Time, HIGH or LOW J, K, D to CP 0 1.0 ns
th (L) 0 1.0
ts (H) Setup Time, HIGH or LOW E to CP 8.0 9.0 ns
tg (L) 8.0 9.0
th (H) Hold Time, HIGH or LOW PE to CP 0 0 ns
th (L) 0 0
tw (H) CP Pulse Width, HIGH 5.0 5.5 ns
tw (L) MR Pulse Width, LOW 5.0 5.0 ns
trec Recovery Time, MR to CP 7.0 8.0 ns

FAST AND LS TTL DATA
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@ 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
e Qutputs Sink 64 mA

* 15 mA Source Current

* Input Clamp Diodes Limit High-Speed Termination Effects

e ESD > 4000 Volts

CONNECTION DIAGRAMS

- MC54/74F240 B
Vcc OEp Yao bo Yar b1 Ya2 b2 Ya3 b3

altlcinlolelzlialala

%T%W@W@W

i e et et et
I I T ] @

OEa a0 Ybo la1 Yb1 la2 Yb2 la3 Yp3 GND

MC54/74F241
Vcc OEp Yao bo Yal b1 Ya2z b2 Ya3 b3

@] [%] [5] 7] [3] [5] [s] [53] [72] ]

A :7%1&7%1&7%{:7
[ T T T [ (o] [ L8] (o0 o]

OEa lao Yoo la1 Yol la2 Yb2 la3 Yb3 GND

_ MC54/74F244
Vec OEp Yao b0 Yar o1 Ya2 b2 Ya3 b3

altlcinlclzlzlclala

b YA
i
L1 (2] (3] [ef [s] Lo 7] [8] [o] [2of

OEa lao Ybo la1 Ybr la2 Ypb2 la3 Yp3 GND

MC54/74F240
MC54/74F241
MC54/74F244

OCTAL BUFFER/LINE DRIVER
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
20 CASE 732-03

N SUFFIX
PLASTIC

CASE 738-03
20

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC
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FUNCTION TABLE

MC54/74F240 « MC54/74F241 « MC54/74F244

FUNCTION TABLE

FUNCTION TABLE

MC54/74F240 MC54/74F241 MC54/74F244
Inputs Outputs Inputs Outputs Inputs Outputs
L L L L H H L L H L L L L L L L L L
L H L H L L L H H H H H L H L H H H
H X H X z z H X L X z z H X H X z z
H = HIGH Voltage Level; L = LOW Voltage Level; X = Don’t Care; Z = High Impedance
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 Y,
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54 -12 mA
74 -15
loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA
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MC54/74F240 « MC54/74F241 « MC54/74F244

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =-18 mA Vcce = MIN
VOoH Output HIGH Voltage 54,74 2.4 3.4 % lOH =-3.0 mA Vee =4.50 V
74 2.7 3.4 v loH =—-3.0 mA Vee =4.75V
54 2.0 \Y loH =-12 mA Vcec =4.50V
74 2.0 \Y IOH = —15 mA Vee =4.50V
VoL Output LOW Voltage 54 0.55 \ loL =48 mA Vce = MIN
74 0.55 v loL = 64 mA
lozH Output Off Current HIGH 50 VN VouT =27V Vce = MAX
lozL Output Off Current LOW -50 HA VouyT =05V Vce = MAX
1H Input HIGH Current 20 HA VIN=27V Ve = MAX
100 VIN=T7.0V
Data Inputs
I Input LOW Current F241, F244 -1.6 mA VIN=0.5V Vee = MAX
Other -1.0
los Output Short Circuit Current 74 -100 —225 mA VouT = GND Vce = MAX
(Note 2) 54 -100 275 mA
IccH Power Supply Current HIGH F240 35
F241, F244 60
IccL Power Supply Current LOW F240 75 mA Vce = MAX
F241, F244 90
lccz Power Supply Current OFF F240 75
F241, F244 90
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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MC54/74F240 « MC54/74F241 « MC54/74F244

AC CHARACTERISTICS — MC54/74F240

54/74F 54F 74F
Tp = +25°C Ta = -55°C to +125°C | Tp = 0°C to +70°C
Voo =+5.0V Vec=5.0V+10% |Veoc=5.0V+10%
CL =50pF CL =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay, Data to Output | 2.5 5.1 7.0 25 9.0 25 8.0 ns
tPHL 15 35 47 1.5 6.0 15 5.7
tpzH Output Enable Time 2.0 35 52 2.0 6.5 2.0 5.7 ns
tpzL 4.0 6.9 9.0 4.0 135 4.0 10
tPHZ Output Disable Time 2.0 4.0 5.3 2.0 6.5 2.0 6.3 ns
tpLz 15 6.0 8.0 2.0 12,5 15 9.5
AC CHARACTERISTICS — MC54/74F241
54/74F 54F 74F
Tp = +25°C Ta = -55°C to +125°C | Tp = 0°C to +70°C
Vcc =+5.0V Vcc=5.0V+10% |Vcc=5.0V+10%
CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay, Data to Output | 2.5 4.0 5.2 2.0 6.5 25 6.2 ns
tPHL 25 4.0 5.2 2.0 7.0 2.5 6.5
tpzH Output Enable Time 2.0 4.3 5.7 2.0 7.0 2.0 6.7 ns
tpzL 2.0 5.4 7.0 2.0 8.5 2.0 8.0
tPHZ Output Disable Time 2.0 45 6.0 2.0 7.0 2.0 7.0 ns
tpLz 2.0 4.5 6.5 2.0 12.5 2.0 75
AC CHARACTERISTICS — MC54/74F244
54/74F 54F 74F
Tp = +25°C TA = -55°C to +125°C | Tp = 0°C to +70°C
Vce =+5.0V Vec=5.0V+10% |Vec=5.0V+10%
CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay, Data to Output | 2.5 4.0 5.2 25 6.5 25 6.2 ns
tPHL 25 4.0 5.2 25 7.0 2.5 6.5
tpzH Output Enable Time 2.0 43 5.7 2.0 7.0 2.0 6.7 ns
tpzL 2.0 5.4 7.0 2.0 8.5 2.0 8.0
tPHZ Output Disable Time 2.0 45 6.0 2.0 7.0 2.0 7.0 ns
tpLz 2.0 45 6.0 2.0 10.0 2.0 7.0
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QUAD BUS TRANCEIVERS
WITH 3-STATE OUTPUTS

The MC54/74F242 and MC54/74F243 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

MC54/74F242 (TOP VIEW)

Vcc OEz NC

1B
[4 [ [@ [ [

[
N
w
EN
o

Vcc OEp NC 1B 2B

[14] [13] [2] [u] [wo

6 7
4A  GND
3B 4B

=
[aS]
w
E
(S2]

o

E1 NC

-

A 2A 3A

GUARANTEED OPERATING RANGES

»
-

4

>
@
=
O

MC54/74F242
MC54/74F243

QUAD BUS TRANSCEIVERS
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

R e
NS/
y_7/
| %

3 %

J SUFFIX
CERAMIC
CASE 632-08

N SUFFIX
PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

MC54FXXXJ
MC74FXXXN

Ceramic
Plastic
MC74FXXXD SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 5.5 Vv

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

loH Output Current — High 54 -12 mA
74 -15

loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA
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DC CHARACTERISTICS OVER OPERATING TEMP

MC54/74F242 « MC54/74F243

FUNCTION TABLE — MC54/74F242

Inputs Inputs
&1 D Output |OEz | D Output
L L H L X z
L H L L X Zz
H X z H L H
H X z H H L

FUNCTION TABLE — MC54/74F243

Inputs Inputs
&1 D Output |OEz | D Output
L L L L X z
L H H L X z
H X z H L L
H X Zz H H H

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

ERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH voltage 2.0 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 V Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =-18 mA Vce = MIN
54 2.0 \% loH =-12 mA Vcc =450V
VOH Output HIGH Voltage 74 2.0 v loH =—-15 mA Vee =450V
54, 74 2.4 % loH =—3.0 mA Vce =4.50V
74 2.7 \% IoH = -3.0 MA Ve =475V
VoL Output LOW Voltage 54 0.55 \ loL =48 mA Vce = MIN
74 0.55 \Y loL = 64 mA
lozH Output Off Current HIGH 70 HA Vout =27V Vce = MAX
1.0 mA VouyT =55V
lozL Output Off Current LOW -1.6 mA VouyT =05V Vce = MAX
Enable 20 HA VIN=2.7V
IIH Input HIGH Current Data 70 UA VIN=27V Vce = MAX
Data 1.0 mA VIN=55V
Enable 0.1 mA VIN=T7.0V
L Input LOW Current Enable -1.0 mA VIN=0.5V Vce = MAX
Data -1.6 mA VIN=0.5V
los Output Short Circuit Current 74 -100 -225 mA Vout=0V Vce = MAX
(Note 2) 54 -100 —275 mA
IccH Power Supply F242 60 mA Outputs Vce = MAX
Current HIGH F243 80 mA HIGH
IccL Power Supply F242 75 mA Outputs Vce = MAX
Current LOW F243 90 mA LOW
Iccz Power Supply F242 75 mA Outputs Vce = MAX
Current OFF F243 90 mA OFF
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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MC54/74F242 « MC54/74F243

AC CHARACTERISTICS — MC54/74F242

54/74F 54F T4F
Tp = +25°C Tp =-55°C to +125°C Ta =0°Cto 70°C
Ve =+5.0V Vee = 5.0V £10% Ve =5.0V +10%

CL =50pF CL =50pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay, 25 7.0 25 9.0 2.5 8.0 ns
tPHL Data to Output 15 4.7 15 6.0 15 5.7
tpzH Output Enable Time 2.0 4.7 2.0 6.5 2.0 5.7 ns
tpzL 4.0 9.0 4.0 12 4.0 10
tPHZ Output Disable Time 2.0 5.3 2.0 6.5 2.0 6.3 ns
tpLz 15 6.5 15 12.5 1.5 8.0

AC CHARACTERISTICS — MC54/74F243
54/74F 54F T4F
Tp = +25°C Tp =-55°C to +125°C Ta =0°Cto 70°C
Ve =+5.0V Vee =5.0V £10% Vce =5.0V +10%

CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay, 25 5.2 2.0 6.5 2.0 6.2 ns
tPHL Data to Output 2.5 5.2 2.0 8.5 2.0 6.5
tpzH Output Enable Time 2.0 5.7 2.0 8.0 2.0 6.7 ns
tpzL 2.0 75 2.0 10.5 2.0 8.5
tPHZ Output Disable Time 2.0 6.0 15 75 15 7.0 ns
tpLz 15 6.5 2.0 12.5 1.5 75

FAST AND LS TTL DATA
4-114
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OCTAL BIDIRECTIONAL
TRANSCEIVER WITH
3-STATE INPUTS/OUTPUTS

The MC54/74F245 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 (T/R) 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

MC54/74F245

OCTAL BIDIRECTIONAL
TRANSCEIVER WITH 3-STATE
INPUTS/OUTPUTS

FASTO SCHOTTKY TTL

* Bidirectional Data Path J SUFFIX
e B Outputs Sink 64 mA CERAMIC
¢ ESD > 4000 Volts 20 CASE 732-03
1
CONNECTION DIAGRAM (TOP VIEW)
Ve OE By By Bp B3 By B Bg By
[20] [io] [18] [17] [s6] [1s] [ua] [1s] [12] [u] N SUFFIX
| PLASTIC
CASE 738-03
MM NMNYYLYIY !
D) I I 2 o 2 [y
DW SUFFIX
20 soIc
L] L2 L[s] Lel [s] [e] [z] [e] [of [w 1 CASE T51D-03
TR Ag Aq Ay A3 Aq Ag Ag A7 GND
FUNCTION TABLE ORDERING INFORMATION
Inputs MC54FXXXJ Ceramic
A D MC74FXXXN Plastic
OE TR Output e Voliage Lol MC74FXXXDW  SOIC
= Oltage Leve!
:: ::' Sus i Ba:a :O gus g L = LOW Voltage Level
FJS ata to Bus X =Don't Care
H X High-Z State
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \Y,
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High An Outputs 54,74 -3.0 mA
74 24 mA
| Output Current — Low Ap Outputs
oL P n =P 54 20 mA
| Output Current — High Bp, Output >4 2 A
rrent — Hi m
OH utput Cu g n Outputs - 15
I Output C t— L B, Output: >4 48 A
rrent — Low S m
oL utput Cu n Outpu 74 64
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MC54/74F245

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage, A Outputs | 54, 74 2.4 3.3 \Y loH =-3.0 mA Vcc =450V
74 2.7 33 % IoH =-3.0 mA Vee =4.75V
54,74 | 2.4 3.4 Y% IoH =-3.0 mA Vee =4.50V
VOH Output HIGH Voltage, B, Outputs 74 2.7 3.4 \ loH =-3.0 mA Vcc =475V
54 2.0 Y% IoH =-12 mA Vee =4.50V
74 2.0 v IOH = —15 MA
VoL Output LOW Voltage, A, Outputs 54 0.35 0.5 \% loL =20 mA Vce = MIN
74 0.35 0.5 v loL = 24 MA
VoL Output LOW Voltage, B, Outputs 54 0.55 \Y loL =48 mA Vce = MIN
74 0.55 v loL = 64 MA
lozH *+ 14 | Output Off Current HIGH 70 MA VouTt =27V Vce = MAX
lozL + i | Output Off Current LOW —650 mA VouyTt =05V Vce = MAX
OE, T/R Inputs 20 MA VIN=2.7V
IIH Input HIGH Current OE, T/R Inputs 100 MA VIN=T7.0V Vce = MAX
An, Bp Inputs 1.0 mA VIN=55V
T/R Input -0.8 mA
TR Input LOW Current OE Input -1.2 mA VIN=05V Vce = MAX
los Output Short Circuit Ap Outputs —60 -150 mA VouT = GND Vce = MAX
Current (Note 2) By, Outputs -100 -225 mA VouT = GND Vce = MAX
IccH Power Supply Current HIGH 90 mA Vcc = MAX, Outputs HIGH
IccL Power Supply Current LOW 120 mA Vcc = MAX, Outputs LOW
lccz 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 conditions for the applicable device type.
2. Not more than one output should be shorted at a time.

AC CHARACTERISTICS

54/74F 54F T74F
Ta = +25°C Tp =-55°C to +125°C Ta =0°C to +70°C
Vce=+5.0V Vce =5.0V £ 10% Vce =5.0V £ 10%
CL =50pF C| =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 25 6.0 25 8.0 25 7.0 ns
tPHL Ap to Bp or By to Ap 25 6.0 25 8.0 25 7.0
tpzH Output Enable Time 3.0 7.0 3.0 9.0 3.0 8.0 ns
tpzL 35 8.0 35 10 3.5 9.0
tPHZ Output Disable Time 25 6.5 25 8.5 25 7.5 ns
tpLz 2.0 6.5 2.0 8.5 2.0 7.5
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8-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

The MC54/74F251 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.
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
¢ |nverting and Noninverting 3-State Outputs

FUNCTIONAL DESCRIPTION

This device is a logical implementation of a single-pole, 8-position switch
with the switch position controlled by the state of three Select inputs, Sg, S1,
S2. Both assertion and negation outputs are provided. The Output Enable in-
put (OE) is active LOW. Wheniitis activated, the logic function provided at the
output i - -

Z: OE. (lou@o 81-2+|1- SOQ 8102+

|2o@-ﬂ- 82+|30 Socﬂu 82+
l4+S0°S1°S2+I5°S0°*S1°So+
lg*Sg*S1°So+17°Sge*Sq1°*So+

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 voltages.

CONNECTION DIAGRAM

MC54/74F251

8-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
¥ soic

1 CASE 751B-03

16

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD  SOIC

LOGIC SYMBOL

9 10 11
S2 S1 5o
OEjo— 7
loF—4
6—d hfF—3
loF—2
I3——1
lgf— 15
Cha I5|— 14
l6— 13
l7— 12
Vcc =PIN 16
GND=PIN 8
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MC54/74F251

FUNCTION TABLE

Inputs Outputs

OE So S1 So z

H X X X z

L L L L I o

L L L H I I

L L H L I Ip

L L H H I3 I3

L H L L I la

L H L H I5 I

L H H L I I6

L H H H 17 7

H = HIGH Voltage Level
L = LOW Voltage Level

X =Don't Care

Z = High Impedance

LOGIC DIAGRAM

lo I1 ] I3 Iq I5 Ig 17
Sy —>0—T—4 o o

o o lo
Sl—>—T—c{ * » »

' lo
so—>—T—c{ To o o
ks o

OF * » * * *

z z
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70

IoH Output Current — High 54,74 -3.0 mA
loL Output Current — Low 54,74 24 mA
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MC54/74F251

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
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 2.4 3.4 \Y loH=-3.0mA Vcc =450V
74 2.7 3.4 % loH=-3.0mA | Voc=4.75V
VoL Output LOW Voltage 0.35 0.5 \Y loL =24 mA Vce = MIN
lozH Output Off Current — HIGH 50 HA VouT =27V Vce = MAX
lozL Output Off Current — LOW -50 MA Vout =05V Vce = MAX
lIH Input HIGH Current 20 HA VIN=27V Vce = MAX
100 HA VIN=7.0V
L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current —60 -150 mA Voyut =0V Vce = MAX
(Note 2)
Icc Power Supply Current 15 22 mA In.Snh =45V
OE = GND Vce = MAX
16 24 OE, In=45V | Vce = 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
54/74F 54F T4F
Tp = +25°C Ta =-55 °Cto +125°C Ta =0°Cto 70°C
Ve =+5.0V Vee =5.0V +10% Vee =5.0V +10%
C| =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 8.0 35 9.5 4.0 9.0 ns
tPHL Snto Zn 3.2 75 3.2 9.5 3.2 8.5
tPLH Propagation Delay 4.5 13 35 16.5 4.5 14 ns
tPHL Shto Zp 4.5 9.0 3.0 10.5 4.0 10.5
tPLH Propagation Delay 3.0 5.7 25 8.0 3.0 7.0 ns
tPHL IntoZ 15 4.0 15 6.0 15 5.0
tPLH Propagation Delay 4.0 9.5 35 11.5 4.0 10.5 ns
tpHL IntoZ 3.0 6.5 3.0 75 3.0 75
tpzH Output Enable Time 3.0 7.0 3.0 9.5 3.0 8.0 ns
tpzL OEtoz 3.0 8.5 3.0 105 3.0 95
tPHZ Output Disable Time 3.0 6.5 3.0 8.5 3.0 7.5 ns
tpL7 OEtoZ 2.0 45 2.0 8.0 2.0 55
tpzH Output Enable Time 4.0 9.0 4.0 10 4.0 10 ns
tpzL OEtoZ 35 8.0 35 10 35 9.0
tPHZ Output Disable Time 3.0 6.0 3.0 7.0 3.0 7.0 ns
tpLz OEtoZ 2.0 45 2.0 8.0 2.0 5.5
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DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

The MC54/74F253 is a Dual 4-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.

MC54/74F253

DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

CONNECTION DIAGRAM DIP (TOP VIEW)

Vec OFp So I3 l2b lib  lob  2Zp

[16] [15] [16] [13] [12] [1] [10] [o]

L] Lo [l L] L] Lef [2] [s]

33 l2a lza loa Za OND

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ  Ceramic
MC74FXXXN  Plastic
MC74FXXXD  SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \%
Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -3.0 mA
loL Output Current — Low 54,74 24 mA
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MC54/74F253

LOGIC DIAGRAM

13p 12n 11p oo So S1 13a 123 L1a 10a OEq
!@
o
ol ? e o« Nlo
VCC=PIN 16
GND=PIN 8
(O =PINNUMBERS
Zp @ Zy @

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 (Sg, S1).The 4-input multi-
plexers have individual Output Enable (OEg, OEp) 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

Za=0Eg-* (lpa®*S1*So+l1a *S1°So+
—  l2a*S1°Sp+13a°S1° So)
Zp=0OEp-* (Iop*S1*Sp+l1pb*S1*So+
I2b* S1°*Sp+ I13b* S1° Sp)

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.

Select Output
Inputs Data Inputs Enable Output
So S1 lo I1 ) I3 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

H = HIGH Voltage Level

L = LOW Voltage Level

X =Don't Care

Z = High Impedance (off)
Address inputs Sp and Sq
are common to both sections.

FAST AND LS TTL DATA
4-121



DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

MC54/74F253

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y, Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce = MIN
VOH Output HIGH Voltage 54,741 2.4 \Y loH=-3.0mA Vcc =450V
74 2.7 v IoH =-3.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \Y loL =24 mA Vce = MIN
lozH Output Off Current — HIGH 50 HA VouTt =27V Vce = MAX
lozL Output Off Current — LOW -50 HA VoyuT=05V Vce = MAX
IIH Input HIGH Current 20 HA VIN=27V Vce = MAX
100 A VIN=7.0V
L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit —60 -150 mA Vout=0V Vce = MAX
Current (Note 2)
Power Supply Current OEj = GND
Total, Output HIGH 16 lo=4.5V; Sp, 11 —13=GND
Icc Total, Output LOW 23 mA In, Sn, OEn = GND
Vce = MAX
Total at HIGH-Z 23 OEp = 4.5V, Voe = MAX
In, Sn = GND
AC CHARACTERISTICS
54/74F 54F T4F
Tp = +25°C Ta =-55°C to +125°C | Tp =0°Cto +70°C
Ve =+5.0V Vec=5.0V+10% | Voo =5.0V +10%
CL =50pF CL =50pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.5 11.5 35 15 45 135 ns
tPHL Spto Zp 3.0 9.0 25 1 3.0 10
tPLH Propagation Delay 3.0 7.0 25 9.0 3.0 8.0 ns
tPHL Into Zp 25 6.0 25 8.0 2.5 7.0
tpzH Output Enable Time 3.0 8.0 25 10 3.0 9.0 ns
tpzL 3.0 8.0 25 10 3.0 9.0
tPHZ Output Disable Time 2.0 5.0 2.0 6.5 2.0 6.0 ns
tpLz 2.0 6.0 2.0 8.0 2.0 7.0
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DUAL 4-BIT
ADDRESSABLE LATCH

The MC54/74F256 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 dual 1-of-4 decoding or demultiplexing
mode (MR = E = LOW), addressed outputs will follow the level of the D inputs
with all other outputs LOW. In the clear mode, all outputs are LOW and unef-
fected by the Address and Data inputs.

e Combines Dual Demultiplexer and 8-Bit Latch
¢ Serial-to-Parallel Capability

e Output from Each Storage Bit Available

* Random (Addressable) Data Entry

¢ Easily Expandable

e Common Clear Input

e Useful as Dual 1-of-4 Active HIGH Decoder

CONNECTION DIAGRAM
Vcc MR E  Dp Q3p Qn Qip Qob

[16] [is] [14] [18] [12] [u] [10] [o]

L) L] [af Lef [s] L] o] Le]

Ao A1 Da Qoa Qua Qua Q3a GND

FUNCTION TABLE

MC54/74F256

DUAL 4-BIT
ADDRESSABLE LATCH

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

vl

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

ORDERING INFORMATION

MCB54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

H = HIGH Voltage Level Steady State

L = LOW Voltage Level Steady State

X = Immaterial

d = HIGH or LOW Data one setup time prior to the LOW-to-HIGH Enable transition.

g = Lower case letters indicate the state of the referenced output established during the last cycle
in which it was addressed or cleared.

Inputs Outputs
Operating Mode MR E D Ap A1 | Qo Q1 Q2 Q3 LOGIC SYMBOL

Master Reset L H X X X L L L L 3 13

Demultiplex (Active :: :: j |I:| :: QE d |:d :: t |

HIGH Decoder when Q= - Da Db

D= H) L L d L H L L Q=d L 1— A Eb— 12
L L d H H L L L Q=d

Store (Do Nothing) H H X X X | g a1 9@ a3 2—A MR o— 15
H L d L L [o=d a1 a» a3 Qoa Q1a Q2a Q3a Qob Q1b Q2b Q3p

Addressable H L d H L go Q=d a2 as | | | | | | | |

Latch H L d L H g 91 Q=d g3 4 5 6 7 9 10 11 12
H L d H H ao q1 g2 Q=d

FAST AND LS TTL DATA
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MC54/74F256

LOGIC DIAGRAM

E Da Ag Ap MR Dy
=D
Qoa Q1a Q2a Q3a Qob Q1b Q2h Q3h

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
Vce Supply Voltage 54,74 4.5 5.0 5.5 \Y
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

FAST AND LS TTL DATA
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MC54/74F256

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \Y, Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ Vce =MIN, |y =-18 mA
54,74 25 \Y loL=-1.0mA |Vcc=MIN
VOH Output HIGH Voltage
74 2.7 \Y loL=-1.0mA |Vcc=4.75V
VoL Output LOW Voltage 0.5 \% loL =20 mA Vce = MIN
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=T7.0V
TN Input LOW Current -0.6 mA Vce = MAX, ViN=0.5V
Output Short Circuit Current B _
los (Note 2) -60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current 42 mA Vee = MAX
| Total, Output HIGH
cc Total, Output LOW 60 mA Ve = 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

MC54/74F256

54/74F 54F 74F
Tp = +25°C Ta =-55to +125°C TA =010 70°C
Vee =+5.0V Ve =5.0 V +10% Vee =5.0V 5%
CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 10.5 4.0 13 4.0 12
tPHL EtoQp 3.0 7.0 3.0 8.5 3.0 75 ns
tPLH Propagation Delay 35 9.0 35 11.5 35 10
tPHL Dnto Qn 3.0 7.0 25 8.5 25 75 ns
tPLH Propagation Delay 35 14 35 15.5 3.5 14.5
tPHL Anto Qn 4.0 95 4.0 11 4.0 10 ns
Propagation Delay
tPHL MR 0 O 5.0 9.0 45 1.5 45 10 ns
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Tp = +25°C Ta =-55to +125°C TA =010 70°C Unit
Vee = +5.0V Vee=5.0V#10% | Voc=5.0V£5% n
Symbol Parameter Min Max Min Max Min Max
ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0
tg(L) Dpto E 4.0 5.0 4.0 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th(L) Dpto E 2.0 2.0 2.0 ns
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0
tg(L) Ato E(@) 4.0 4.0 4.0 ns
th(H) Hold Time HIGH or LOW 0 0 0
th(L) Ato E(D) 0 0 0 ns
tw E Pulse Width 4.0 4.0 4.0 ns
tw MR Pulse Width 40 40 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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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

e Input Clamp Diodes Limit High-Speed Termination Effects
¢ AC Enhanced Version of the F257

CONNECTION DIAGRAM

loa 1a oo lb loc l1c lod  l1d

phoct— o

Zy Zp Zc Z4

FUNCTION TABLE

Output Select Data
Enable Input Inputs Outputs
OE s o 11 z
H X X X z
L H X L L
L H X H H
H = HIGH Voltage Level
L L L X L L = LOW Voltage Level
X =Don't Care
L L H X H Z = High Impedance

MC74F257A

QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

@ D SUFFIX
¥ soic

CASE 751B-03

ORDERING INFORMATION

MC54FXXXAJ Ceramic
MC74FXXXAN Plastic
MC74FXXXAD SOIC

LOGIC SYMBOL
1

S
OEP— 15
4 Za loa—
l1ab—
T/ Zp lop —
l1h —
12— ZC |0c— 14
e 13
9— Zd log— 11
Vce =PIN 16 ld— 10
GND=PIN8
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MC74F257A

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -3.0 mA
loL 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 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 74 2.4 3.3 v IoH = -3.0 mA Vee = 4.50 V
74 2.7 3.3 v IoH = -3.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 \Y loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 HA VouT =27V Vce = MAX
lozL Output OFF Current — LOW -50 HA VouyTt =05V Vce = MAX
IIH Input HIGH Current 20 HA VIN=2T7V Vce = MAX
100 VIN=T7.0V

L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Voyt=0V Vce = MAX
IccH 9.0 15 S, l1x =45V

OE, Igx = GND
lccL Power Supply Current 14.5 22 mA l1x =45V Vce = MAX

OE, Igx, S = GND
lccz 15 23 S, lox = GND

O, l1x = 4.5V

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 lgy inputs are selected and when Selectis HIGH, the
I1x 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-
pliedtothe Selectinput. The logic equations for the outputs are
shown below:

Za=0E~* (I1a* S+lpa*S)
Zp=0E-* (I1b* S+loh*S)
Zc=0E-~ (l1c* S+loc* S)
Zd=OE« (I1g* S+lpg*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.
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AC CHARACTERISTICS

MC74F257A

74F T4F
Ta = +25°C Ta =0°Cto 70°C
Vcc =+5.0V Vee =5.0V +10%

CL =50 pF C| =50 pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 15 55 15 6.0 ns
tPHL Into Zp 2.0 5.5 2.0 6.0
tPLH Propagation Delay 3.0 9.5 3.0 10.5 ns
tPHL Sto Zp, 25 7.0 25 8.0
tpzH Output Enable Time 2.0 6.5 2.0 7.0 ns
tpzL 25 7.0 25 8.0
tPHZ Output Disable Time 2.0 6.0 2.0 7.0 ns
tpLz 2.0 6.0 2.0 7.0
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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 presentthe 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.

e Multiplexer Expansion by Tying Outputs Together
* Inverting 3-State Outputs
e AC Enhanced Version of the F258

CONNECTION DIAGRAM (TOP VIEW)

Vecc OE loc l1c Zc lod ld Zd

[16] [15] [16] [13] [12] [] [10] [o]

L] [af Lef [s] Lef [2] L&l

loa a Za lob lib Zp GND

o]

LOGIC DIAGRAM

MC74F258A

QUAD 2-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXAJ Ceramic
MC74FXXXAN Plastic
MC74FXXXAD SOIC

LOGIC SYMBOL
1

S

OE jo— 15

4—0 Za loab— 2

llaf— 3

7—Qq z, I0bf— 5

libf— 6

12— 7¢ loc — 14

l1c f— 13

9 _o Zd IOd — 11

Ve =PIN 16 d—10
GND=PIN 8
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FUNCTION TABLE

MC74F258A

Output Select Data
Enable Input Inputs Output
OE S lo I1 z
H X X X z
L H X L H
L H X H L
L L L X H
L L H X L
H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
Z = High Impedance
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current — High 74 -3.0 mA
loL 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =-18 mA Vce = MIN
VOoH Output HIGH Voltage 74 2.7 3.3 \% loq =-3.0mA Vcc =475V
74 2.4 Vee = MIN
VoL Output LOW Voltage 0.35 0.5 \% loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 HA VouT =27V Ve = MAX
lozL Output OFF Current — LOW -50 HA VouyT =05V Vce = MAX
lIH Input HIGH Current 20 HA VIN=2T7V Ve = MAX
100 HA VIN=T7.0V
L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA VoyTt =0V Vce = MAX
IccH 6.2 9.5 S, 11x =45V
OE, Igy = GND
IccL Power Supply Current 15.1 23 mA l1x=4.5V Vce = MAX
OE, Igy, S = GND
lccz 11.3 17 S, lpx = GND
OE, l1x = 4.5V
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

4-131




MC74F258A

AC CHARACTERISTICS

T4F T4F
Tp = +25°C Ta =0°Cto 70°C
Voo =+5.0V Vee =5.0V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Unit

tPLH Propagation Delay 25 5.3 2.0 6.0 ns
tPHL Into Zp, 1.0 4.0 1.0 5.0
tPLH Propagation Delay 3.0 7.5 3.0 8.5 ns
tPHL Stozp 25 7.0 25 8.0
tpzH Output Enable Time 2.0 6.0 2.0 7.0 ns
tpzL 25 7.0 2.5 8.0
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 acommon Selectinput (S). When the Select inputis LOW,
the Ipgx inputs are selected and when Select is HIGH, the 1y
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=0E- (l1a*S+lpa*S)

Zph=OE- (l1b* S+lph*S)

Zc=0E-« (l1c*S+loc* S)

Zd=0OE-(l1d*S+lod*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-state 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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8-BIT ADDRESSABLE LATCH

The MC54/74F259 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
e Easily Expandable
e Common Clear

FUNCTIONAL DESCRIPTION

The MC54/74F259 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 D 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 MC54/74F259 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 MC54/74F259.

CONNECTION DIAGRAM
Vec MR E D Q7 Q Q

[16] [15] [14] [13] [r2] [u] [10] [o]

MC54/74F259

8-BIT ADDRESSABLE LATCH
FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

vl

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

ORDERING INFORMATION

MCB54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

1{[‘1 15

13—D E MR
1—1Ao
2—1A1
3— A2

Qo Q1 Q2 Q3 Q4 Q5 Qs Q7

4 5 6 7 9 10 11 12
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MC54/74F259

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA

STt

A2

A

Ag

— 1.

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

Yol
%ﬂ
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MC54/74F259

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

. Inputs Outputs
Operating — —
Mode MR E D Ap A1 A2 Qo Q1 Q2 Q3 Q4
Master Reset L H X X X X L L L L L L L
L L d L L L Q=d L L L L L L
Demultiplex L L d H L L L Q=d L L L L L
(Active HIGH L L d L H L L L Q=d L L L L
Decoder when . . . . . . . . . . .
D= H) . . . . . . . . . . .
L L d H H H L L L L L
store H H X X X X
(Do Nothing) do a1 a2 a3 d4
H L d L L L Q=d a1 a2 a3 d4
H L d H L L o Q=d a2 a3 d4
H L d L H L do a1 Q=d a3 a4
Addressable . . . . . . . . . . .
Latch . . . . . . . . . . .
L d H H H a0 a1 a2 a3 d4

= HIGH Voltage Level

L = LOW Voltage Level

X = Immaterial

d = HIGH or LOW Data one setup time prior to the LOW-to-HIGH Enable transition.

g = 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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MC54/74F259

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

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

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
VIL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y Vce = MIN, |y =-18 mA
54,74 25 \ loL =-1.0 mA Vce = MIN
VOH Output HIGH Voltage
74 2.7 \ loL =-1.0 mA Vcc =475V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vece = MAXVIN=T7.0V
L Input LOW Current -0.6 mA Vcec =MAX,VIN=0.5V
Output Short Circuit Current _ _
los (Note 2) -60 -150 mA Vce = MAX, Voyt =0V
Power Supply Current 46 mA Vce = MAX
Icc Total, Output HIGH
Total, Output LOW 75 mA Vce = MAX
OTES:

54/74F 54F 74F
Tp = +25°C Tp =-55t0 +125°C Tao=0to+70°C
Vee =+5.0V Vee = 5.0V +10% Vee =5.0V £10%
C| =50 pF C| =50 pF C| =50pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 10.5 4.0 13 4.0 12 ns
tpHL EtoQnp 3.0 7.0 3.0 8.5 3.0 7.0
tpLH Propagation Delay 35 9.0 35 115 35 10 ns
tPHL Dnto Qn 3.0 6.5 25 8.5 25 7.0
tpLH Propagation Delay 35 13 35 15.5 3.5 14.5 ns
tPHL Anto Qp 4.0 9.0 4.0 1 4.0 9.5
Propagation Delay
tPHL MR to Qp, 5.0 9.0 4.5 11.5 4.5 10 ns
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AC OPERATING REQUIREMENTS

MC54/74F259

54/74F 54F T4F
Tp = +25°C Ta =-55to +125°C Ta =0to +70 °C
Vee =+5.0V Vee =5.0 £10% Vce =5.0V £10%

Symbol Parameter Min Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 5.0 4.0
S ns
ts(L) Dpto E 4.0 5.0 4.0
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th(L) D to E 2.0 2.0 2.0 ns
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0
S ns
tg(L) Ato E(@) 4.0 4.0 4.0
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) Ato E(b) 0 0 0 ns
h
tw E Pulse Width 4.0 4.0 4.0 ns
tw MR Pulse Width 4.0 4.0 4.0 ns

a. The Address

0 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.
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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8-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
e Built-In Lookahead Carry Capability
e Count Frequency 115 MHz Typical
e Supply Current 95 mA Typical

PIN ASSIGNMENT
Pp P3 Vgc Pa Ps Pg P7 TC CET

e S e e e

I8 P 3

UD Q Q1 Q Q3 Q4 GND Q5 Qs Q7 CP CEP

GUARANTEED OPERATING RANGES

MC74F269

8-BIT BIDIRECTIONAL
BINARY COUNTER

FASTO SCHOTTKY TTL

24 i i llJ i J SUFFIX

CERAMIC
CASE 758-01

Ji::::“i N SUFFIX
PLASTIC

CASE 724-03

, DW SUFFIX
ZAI\M
1

SOIC
CASE 751E-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current 0 High 74 -1.0 mA
loL Output Current O Low 74 20 mA
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MC74F269

FUNCTION TABLE

Inputs Outputs
Operating Mode CP u/D CEP CET PE Pn Qn TC
Parallel Load 1 § § § : l|1 |I:| EZ;
Count Up 1 h I | h X Count Up (a)
Count Down 1 | I | h X Count Down ()
Hold t X h X h X dn (a)
Do Nothing 1 X X h h X dn H

H = HIGH voltage level steady state

h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition

L = LOW voltage level steady state

| = LOW voltage level one set-up time prior to the LOW-to-HIGH clock transition

X =Don't care

g = Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition

t = LOW-to-HIGH clock transition
(a) = The TC is LOW when CET is LOW and the counter is at Terminal Count. Terminal Count Up is with all Q, outputs HIGH and Terminal Count Down is with all
Qp outputs LOW.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
25 Vcc =45V
VOH Output HIGH Voltage 74 \% loH=-1.0mA
2.7 34 Vcc =475V
VoL Output LOW Voltage 74 0.35 0.5 \Y loL=20mA,Vcc =45V
ViK Input Clamp Diode Voltage -1.2 \ Vce = MIN, Iy =-18 mA
100 VIN=7.0V
IIH Input HIGH Current HA Vce = MAX
20 VIN=27V
L Input LOW Current -0.6 mA Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) —-60 -150 mA | Vcc =MAX, Voyt=0V
lccH 93 120 (Note 3)
Icc Total Supply Current (total) mA Vce = MAX
lccL 98 125 (Note 4)
OTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under guaranteed 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. PE=CET=CEP=U/D=GND:P,=45V:CP =1
4. PE=CET=CEP=U/D=GND:CP =1
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MC74F269

LOGIC DIAGRAM

—<
Po—  DETAILA D= Q
l_
’_OC(.—C /—|:<_
(-
P1— | DE|TAILA = Do— Q1
I—oC(—C : S
\__F
P— | DE|TAILA Do
|—°<]_”( a=:
DETAIL A P3—|___DETAILA Do s
________ _I_____ |_°G : \_‘: z
PnDATA—F D= I P4—  DETAILA i Do Q4
| NN =
N 710 [ —CE i C
| I Ps—  DETALA | Do Qs
——————— - —— — — — |_C
PE CLOCK I_G p
-
Pe—  DETALA | o= Q6
—C =
P7—| DETALA | Do— Q7
U/D L
CEP
CET
T |
TC
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MC74F269

AC ELECTRICAL CHARACTERISTICS

74F 74F
Tp =+25°C Tp =0°Cto +70°C
Vee = +5.0V Vee = +5.0 V £10%
CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Unit
fMAX Maximum Clock Frequency 100 85 MHz
tPLH Propagation Delay 3.0 5.5 9.0 3.0 9.5
tPHL CP to Qp, (Load) PE = LOW 4.0 5.0 9.0 4.0 9.5 ns
tPLH Propagation Delay 3.0 6.0 9.0 25 10
tPHL CP to Qp, (Count) PE = HIGH 45 7.0 10 45 10.5 ns
tPLH Propagation Delay 4.5 7.5 10 4.5 105
tPHL CPtoTC 5.0 7.5 10 5.0 11 ns
tPLH Propagation Delay 35 5.0 9.0 35 10
tPHL CETto TC 3.5 5.5 9.0 3.5 10 ns
tPLH Propagation Delay 4.0 6.0 9.0 4.0 10
tPHL UDto TC 45 5.5 9.5 45 10 ns
AC SETUP REQUIREMENTS
74F 74F
Ta = +25°C Ta = 0°C to +70°C
Vcec =+5.0V Vce =+5.0 V £10%
C| =50 pF C| =50 pF
Parameter L P L P
Symbol Min Typ Max Min Typ Max Unit
ts(H) Set-up Time, HIGH or LOW 2.0 25
ts(L) PtoCP 2.0 2.5 ns
th(H) Hold Time, HIGH or LOW 1.0 1.0
th(L) PtoCP 1.0 1.0 ns
ts(H) Set-up Time, HIGH or LOW 5.0 5.5
ts(L) PE to CP 55 6.5 ns
th(H) Hold Time, HIGH or LOW 0 0
th(L) PE to CP 0 0 ns
tg(H) Set-up Time, HIGH or LOW 4.5 5.5
ts(L) CET, CEP to CP 45 5.5 ns
th(H) Hold Time, HIGH or LOW 0 0
th(L) CET, CEP to CP 0 0 ns
tg(H) Set-up Time, HIGH or LOW 6.0 7.0
ts(L) U/D to CP 7.0 8.0 ns
th(H) | Hold Time, HIGH or LOW 0 0
th(L) U/D to CP 0 0 ns
tyw(H) Clock Pulse Width 4.0 4.0
L) |[cP 45 5.0 ns
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MC74F269

TIMING DIAGRAM
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i
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MC54/74F280
9-BIT PARITY GENERATOR/

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 9-BIT PARITY
HIGH. If an odd number is HIGH, the Sum Even output is LOW. The Sum Odd GENERATOR/CHECKER

output is the complement of the Sum Even output. FASTO SCHOTTKY TTL

CONNECTION DIAGRAM

J SUFFIX
1] [15] [2] [u] [i] [s] [o] 7
0 CASE 632-08
14
) 1
L] [2] [8] [&] [s] Le] [7] ’, N SUFFIX
s 17 NC Ig Y So OND ]f PLASTIC
1 CASE 646-06
1
LOGIC DIAGRAM
/ D SUFFIX
I8 17 Ig I5 g 13 I> Io 14\@ SOIC
{7 1 CASE 751A-02

K Y %7 \V/ Y Y ORDERING INFORMATION
MC54FXXXJ Ceramic

am o=

MCT74FXXXN  Plastic
- - n - N - MC74FXXXD  SOIC
LOGIC SYMBOL

8 9101112131 2 4

lplil2 1314151 17 1g

20 Zg

6 5

20 2

Vee = PIN 14

GND=PIN7
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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FUNCTION TABLE

MC54/74F280

Number of HIGH Inputs Outputs
lo-lg > Even > 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
Vce Supply Voltage 54,74 45 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage for All Inputs
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage for All Inputs
VK Input Clamp Diode Voltage -1.2 \ Vce = MIN, |y =-18 MA
VOoH Output HIGH Voltage 54,74 | 25 3.4 % IoH =-1.0 mA Vec =45V
74 2.7 3.4 % loH = 1.0 A Ve =4.75V
VoL Output Low Voltage 0.35 0.5 \ loL =20 mA Vce = MIN
1 Input HIGH Current 20 HA | Voo =MAX, V|N=2.7V
100 MA | Voo =MAX, V|N=7.0V
L Input LOW Current -0.6 mA Vce = MAX, VIN=0.5V
los Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, VoyTt =0V
Icc Power Supply Current 25 38 mA Vce = 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

MC54/74F280

54/74F 54F T4F
Tp = +25°C Tp = —55°C to +125°C Ta =0°C to +70°C
Voo =+5.0V Vee = 5.0V £10% Vee =5.0 V £10%

C| =50 pF C| =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.5 15 4.5 20 4.5 16 ns
tPHL Into Sg 45 16 45 21 4.5 17
tPLH Propagation Delay 4.5 15 4.5 20 4.5 16 ns
tPHL Into S0 45 16 4.5 21 4.5 17
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4-BIT BINARY FULL ADDER
(With Fast Carry)

The MC54/74F283 high-speed 4-bit binary full adder with internal carry
lookahead, accepts two 4-bit binary words (Ag—A3, Bo—B3) and a Carry input
(Co). It generates the binary Sum outputs (So—S3) and the Carry output (Cg)
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 Cp.
The binary sum appears on the Sum (Sg—S3) 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 (Ag + B + Cq) + 21 (A1 + B1) + 22 (Ao + B2) + 23 (A3 + B3)
=Sp+2S1 +4Sp +8S3 + 16Cy
Where (+) = plus

Interchanging inputs of equal weight does not affect the operation.Thus Cg,
Ap, Bg 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). See Figure A. Note that if Cg 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 (A3, B3) LOW makes S3 dependentonly 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, S2)is used merely as a means of getting a carry (C1 ) signal into the fourth
stage (via A2 and B2) and bringing out the carry from the second stage on S».
Note that as long as A2 and B2 are the same, whether HIGH or LOW, they do
notinfluence S». Similarly, 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 Sp, S1 and S» present a binary number equal to the
number of inputs 11—I5 that are true. Figure E shows one method of implement-
ing a 5-input majority gate. When three or more of the inputs I1—I5 are true, the
output Mg is true.

CONNECTION DIAGRAM

Vecc B2 A2 S A3 B3 Sz (g

[16] [is] [1¢] [13] [12] [u1] [oo] [6]

MC54/74F283

4-BIT BINARY FULL ADDER
(With Fast Carry)

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
\ PLASTIC
CASE 648-08

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
7

O, 5
o —
4—s
0 Bg|— 6
AL —3
1—|s; Bl_
1 2
s Ay — 14
2 By |— 15
10 —{s A 12
8 Bgl— 11
Cyq
Ve =PIN 16
9 GND=PIN8

FAST AND LS TTL DATA
4-146




MC54/74F283

LOGIC DIAGRAM

B1 Ay B A3 B3

A
S
Please note that this diagram is provided only for the understanding of logic operations and should not be used to
estimate propagation delays.

Co Ap Bp 1
1

So

Sy S3 Cyq

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 — — -1.0 mA
loL Output Current — Low 54,74 — — 20 mA
Figure A. Active-HIGH versus Active-LOW Interpretation
Co |A0 A1 A2 A3 |Bp B1 B B3 |Sp S1 S2 S3|Cs
Logic Levels L L H L H H L L H H H L L H
Active HIGH 0 0 1 0 1 1 0 0 1 1 1 0 0 1
Active LOW 1 1 0 1 0 0 1 1 0 0 0 1 1 0

Active HIGH: 0+ 10 +9=3+16

Active LOW: 1+5+6=12+0
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MC54/74F283

C10
Ag Bp A1 By A10B10
LT LT
Ag Bp A1 By A2 By A3 B3 Ap Bp A1 By \\Az B2 A3z B3
—Co Ca— Co—1Co \\ Ca—=Cn
Sp S1 Sy S3 So St SZ\\ S3
T L, T T
So S1 C2 S0
Figure B. 3-Bit Adder Figure C. 2-Bit and 1-Bit Adders
13

I3 I1 1o g 15
ol L la 5 || ’_+ ||
| | | ﬂ | | Ap Bg A1 B1 Ap By A3 B3
Ap Bo A1 By Az By A3 B3 — ¢ e F—

Co Ca Sy S1 Sy S3
So S1 So S3 | |

20 21 22

Mg

Figure D. 5-Input Encoder Figure E. 5-Input 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 \Y, Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce = MIN
54,74 25 3.4 \Y loH =-1.0 mA Vcc =45V
VOH Output HIGH Voltage
74 2.7 3.4 \Y loH =-1.0mA Vcec =475V
VoL Output LOW Voltage 0.35 0.5 \ loL =20 mA Vcc = MIN
20 HA VIN=2.7V
| Input HIGH Current Vce = MAX
IH 100 HA VIN=7.0V ce
Input LOW Current
L Co Input -0.6 mA VIN=0.5V VCC = MAX
A and B Inputs -1.2 mA
Output Short Circuit _ _
los Current (Note 2) —-60 -150 mA VouT=0V Vce = MAX
Icc Power Supply Current 36 55 mA Inputs =4.5V 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.
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MC54/74F283

AC CHARACTERISTICS

54/74F 54F T4F
Ta = +25°C Ta =-551t0 +125°C Ta =0to +70°C
Ve =+5.0V Vce =5.0V £10% Vce =5.0V £10%

CL =50pF CL =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 35 7.0 9.5 35 14 35 10.5 ns
tPHL Cpoto Sp 4.0 7.0 9.5 4.0 14 4.0 10.5
tPLH Propagation Delay 3.0 7.0 9.5 3.0 14 3.0 10.5 ns
tPHL Apor Bpto Sy 35 7.0 9.5 35 14 35 10.5
tPLH Propagation Delay 35 5.7 7.5 35 10.5 35 8.5 ns
tPHL CotoCy 3.0 5.4 7.0 3.0 10 3.0 8.0
tPLH Propagation 3.0 5.7 7.5 3.0 10.5 3.0 8.5 ns
tPHL AporBptoCy 3.0 5.3 7.0 3.0 10 3.0 8.0
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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 Qg
and Q7 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-to-HIGH transition of the
clock.

Common I/0O For Reduced Pin Count

Four Operation Modes: Shift Left, Shift Right, Parallel Load and Store
Separate Continuous Inputs and Outputs from Qg and Q7 Allow Easy
Cascading

Fully Synchronous Reset

3-State Outputs for Bus Oriented Applications

Input Clamp Diodes Limit High-Speed Termination Effects

CONNECTION DIAGRAM
Vcc S1 DS7 Q7 /07 1/05 1103 1107 CP DSqy

[2o][so][1e][s7][16][s5][1e][12][12] [12]

D

P I

Syg OE; OEp 1/0g 104 109 1109 Qp SR GND

GUARANTEED OPERATING RANGES

MC74F323

8-INPUT SHIFT/STORAGE
REGISTER WITH SYNCHRONOUS
RESET AND COMMON I/O PINS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

20 i : : : I!Ji i
1
N SUFFIX
PLASTIC
CASE 738-03
20
1
20\%‘
1

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -1.0/-3.0 mA
loL Output Current — Low 74 20/24 mA
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MC74F323

FUNCTION TABLE

Inputs
SR S1 So CP Response
L X X 1 Synchronous Reset: Qg—Q7 = LOW
H H H 1 Parallel Load: /0y - Qp
H L H 1 Shift Right: DSg -~ Qp, Qo — Q1, etc.
H H L 1 Shift Left: DS7 - Q7, Q7 - Qg, etc.
H L L X Hold

H = HIGH Voltage Level

L = LOW Voltage Level

X =Don't Care

1 = LOW-to-HIGH clock transition.

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 Sg 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. Qg and Q7
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 CP. 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 OEp disables the 3-state
buffers and puts the 1/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 Sp and S 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 Vv Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
Qo/Q LA 22 v 10mA fcc=4sV
=-10m
o7 74 2.7 oH Vcc =475V
VOH Output HIGH Voltage
74 2.7 34 Vcc =475V
le} \ loH =-3.0mA
74 24 Vcc =45V
/ 0.5 loL =20 mA
VoL Output LOW Voltage Q007 \ oL Vce = MIN
110 0.5 loL =24 mA
Qo/Q7 20
A Ve = MAX, VIN =27V
/o 70 H CcC IN
IIH Input HIGH Current
Qo/Q7 0.1 VIN=T7.0V
mA Vce = MAX
lfe} 1.0 VIN=55V
So. S1 -1.2
L Input LOW Current mA Vce =MAX, VIN=05V
Other Inputs -0.6
Off-State Output Current, 70 HA _ VouTt =2.7V
lozH . . Vce = MAX
High-Level Voltage Applied 1.0 mA VouT =55V
Off-State Output Current, _ _
lozL Low-Level Voltage Applied -06 ] mA | Vcc=MAX, VouT =05V
los Output Short Circuit Current (Note 2) —-60 -150 mA Voyt=0V
Vce = MAX -
Icc Total Supply Current 95 mA Outputs Disabled
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 a time, nor for more than 1 second.
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AC ELECTRICAL CHARACTERISTICS

MC74F323

74F 74F
Ta = +25°C Ta =0°Cto +70°C
Vcc=+5.0V Vce = +5.0V £10%
CL =50 pF CL =50pF
Symbol Parameter Min Max Min Max Unit
fMAX Maximum Input Frequency 70 70 MHz
tPLH Propagation Delay 35 9.0 35 10 ns
tPHL CPto QporQ7 35 8.5 35 9.5
tPLH Propagation Delay 35 9.0 35 10 ns
tPHL CP to I/Op 5.0 11 5.0 12
tpzH Output Enable Time to 3.5 8.0 3.5 9.0 ns
tpzL HIGH or LOW Level 4.0 10 4.0 1
tPHZ Output Disable Time to 2.0 6.0 2.0 7.0
ns
tpLz HIGH or LOW Level 2.0 55 2.0 6.5
AC SETUP REQUIREMENTS
74F 74F
Ta = +25°C Ta =0°Cto +70°C
Vcc =450V Vce = +5.0 V £10%
CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Unit
ts(H) Set-Up Time, HIGH or LOW 8.5 8.5
ts(L) SgorSptoCP 85 85 ns
th(H) Hold Time, HIGH or LOW 0.0 0.0 ns
th(L) SporSqtoCP 0.0 0.0
ts(H) Set-Up Time, HIGH or LOW 5.0 5.0
ts(L) /0, DSQ, DS7 to CP 5.0 5.0 ns
th(H) Hold Time, HIGH or LOW 2.0 2.0 ns
th(L) 1/Oy, DSQ, DS7 to CP 2.0 2.0
ts(H) Set-Up Time, HIGH or LOW 10 10 ns
ts(L) SRto CP 10 10
th(H) Hold Time, HIGH or LOW 0.0 0.0 ns
th(L) SRto CP 0.0 0.0
f 7.0 7.0
w(H) CP Pulse Width, HIGH or LOW ns
ty(L) 7.0 7.0
LOGIC DIAGRAM
51 Sp @
Vce =PIN 20
GND =PIN 10
@ (O =PIN NUMBERS
Dy
DSy 1
=&
Ne
cp ® " [ & [ & [ & [ & [ & [ & [ &
|DCP | | D CP | DCP | | D CP | | D CP | D CP | | D CP |
% 3 7 7 7 7 7 7
w@ Ly |y |y |y |y |y |y
oE —
2
@ |/OO® |/Ol® |/02@ |/O3 |/O4® 105, @ |/06®
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4-BIT SHIFTER
(With 3-State Outputs)

The MC54/74F350 is a specialized multiplexer that accepts a 4-bit word
and shifts it 0, 1, 2 or 3 places, as determined by two Select (Sg, S1) 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 paralleling
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 I inputs and is shifted according to
the code applied to the select inputs Sg, S1. Outputs Og—O3 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=SpS1l0+SpS11-1+SpS112+SpS11-3
01=S0S111+S0S1l0+S0S11-1+S0S11-2
02=S0S112+S0S111+S0S1lo+SpS1 -1
03=50S113+S0S112+S0S111+SpS1lp

TRUTH TABLE

Inputs Outputs
OE sS; So| og 01 0 03
H X X z z z 4
L L L Io 11 ) I3
L L H I—1 lo 11 I2
L H L I—2 I—1 lo 11
L H H I—3 () I_1 lo

H = HIGH Voltage Level
L = LOW Voltage Level

Z = High Impedance
X = Immaterial

CONNECTION DIAGRAM

Vce Op O OE 0Op O3 S $S1

[16] [us] [1¢] [12] [12] [ua] [oo] [6]

MMUA56|+|8

3
I3 12 1 lo Ih I GND

MC54/74F350

4-BIT SHIFTER
(With 3-State Outputs)

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

vl

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

ORDERING INFORMATION

MCB54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

13 9 10
OES1 Sp
l3—1
lofF—2
15— 0p 2
14— o b3
1 o b—4
12— 02 | 5
11— 03 !
lpF—26
l3—7
Ve =PIN16
GND=PIN 8
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MC54/74F350

LOGIC DIAGRAM

-1

0o 01 02 03
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 — — -3.0 mA
loL Output Current — Low 54,74 — — 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 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =-18 mA Vce = MIN

54,74 | 2.4 3.3 Y IoH=-3.0mA| Vcc =45V
VOH Output HIGH Voltage

74 2.7 3.3 Y IoH=-3.0mA| Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \Y loL=24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 HA VouT=2.7V | Vcc =MAX
lozL Output OFF Current — LOW -50 HA VouT=0.5V | Vcc = MAX
20 VIN= 2.7V

IIH Input HIGH Current T00 HA VIN=T70V Vce = MAX
L Input LOW Current -1.2 mA VIN=05V Vce = MAX
los 83:?5&8&‘;?;;;““ —60 -150 | mA | vout=0V | Vec=MAX
IccH 22 35 Outputs HIGH
IccL Power Supply Current 26 41 mA Outputs LOW | Ve = MAX
Iccz 26 42 Outputs OFF

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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AC CHARACTERISTICS

MC54/74F350

54/74F 54F 74F
Tp=+25°C | Tao=-55t0+125°C | Ta =0to+70°C
Vcc=+5.0V | Ve =50V £10% | Voo =5.0V £10%
CL =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 6.0 3.0 7.5 3.0 7.0 ns
tPHL In to Op 2.5 5.5 2.5 7.0 25 6.5
tPLH Propagation Delay 4.0 10 4.0 13.5 4.0 11 ns
tpHL Spto Op 3.0 8.5 3.0 10 3.0 9.5
tpzH ' 25 7.0 25 10.5 25 8.0
Output Enable Time ns
tpaL P 4.0 90 | 40 11 4.0 10
tPHZ Output Disable Time 2.0 55 2.0 .0 2.0 6.5 ns
tpLz 1.5 5.5 1.5 9.0 15 6.5
APPLICATIONS
16-Bit Shift-Up 0 to 3 Pieces, Zero Backfill
0123 4 567 8 910 11 12 13 14 15
GND 1 | | |
I3 lplg gl Ip | I3 lolq gl Io | I3 lplq gl ol I3 lolg gl Io |
50-3—2-10123 50—3—2-10123 80-3-2-10123 50-3—2—10123
—1S1 — 5t —S1 St
N OEYo Yp Yo V3 B OEYO Yp Yo V3 OEYo Yi._ Y, V3 OEYO Yp Yo V3
So
S
OE
0o 1 2 3 4 5 6 7 8 9 10 u 2 13 14 15
S1 | So
L L NO SHIFT
L H SHIFT 1 PLACE
H L SHIFT 2 PLACES
H H SHIFT 3 PLACES
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0123

MC54/74F350

8-Bit End Around Shift 0 to 7 Pieces

4 5 6 7

[ T T o N T I
So

I3 1ol lg Ig Ip |
SO3210123

I3 1ol lg Ig Ip I
SO3210123

I3 1ol g Ip 1ol
SO3210123

—S1 —S1 —S1 S1
N OEYo YI Y2 Y3 N OEYo Y1 Y2 Y3 N OEYo Y1 Y2 Y3 OEYo Y1 Y2 Y3
So
S1
S
&)
0 102 3 4 5 6 7
S21S11]So S2[S1] So
L L L NO SHIFT H L H SHIFT END AROUND 5
L L H SHIFT END AROUND 1 H H L SHIFT END AROUND 6
L H L SHIFT END AROUND 2 H H H SHIFT END AROUND 7
L H H SHIFT END AROUND 3
H L L SHIFT END AROUND 4
13-Bit Twos Complement Scaler
12 11 10 9 8 76 5 4 3 2 1 S
I I [
[ B o R R [ T T o W T I3 lplq lg 1g 1Ip I3
So So So
—S1 —S1 S1
OE OE OE
_[c Yo Y1 Y2 V3 _|:C Yo Y1 Yo V3 _[__C Yo Y1 Y2 V3
Sg - - B
S1
2 11 10 9 8 7 6 5 4 3 2 1 S
s1| So SCALE
L L+8 1/8
L H=+4 1/4
H L+2 1/2
H H NO CHANGE 1
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MC54/74F352
DUAL 4-INPUT MULTIPLEXER

The MC54/74F352 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. DUAL 4-INPUT

¢ Inverted Version of the F153 MULTIPLEXER

e Separate Enables for Each Multiplexer FASTO SCHOTTKY TTL
¢ Input Clamp Diode Limits High-Speed Termination Effects

CONNECTION DIAGRAM (TOP VIEW)

Vecc Ebh So I3p l2b b b Zp

J SUFFIX
(1] [5] [1] [s5] [o] [11] [io] [] § Jsureix
CASE 620-09

16

] 2] o] ] [ Lo ] &) ! bLASTIC

Ea S1 13a l2a la loa Za GND CASE 648-08

D SUFFIX
LOGIC DIAGRAM 16 SoIC

3 _ CASE 751B-03
Ealoa lla I2a 132 S1 So lob b b I3pEp

§L7 %7 ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
2 14

St So

Ea
0a|
I1a
122
13|
lob
11
9—0q Iy 12b
130
Ve = PIN 14 Ep
GND=PIN7

7— Za

= w S~ oo -

o

12

13
15

ARRRRRERE
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MC54/74F352

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
Ta Operating Ambient Temperature Range 54 -55 25 125

°C
74 0 25 70

loH Output Current — High 54,74 -1.0 mA

loL Output Current — Low 54,74 20 mA

FUNCTIONAL DESCRIPTION

The F352 is a dual 4-input multiplexer. It selects two bits of
data from up to four sources under the control of the common
Select inputs (Sp, S1).The two 4-input multiplexer circuits
have individual active-LOW Enables(Eg, Ep) which can be
used _to strobe the outputs independently. When the Enables
(Ea, Ep) are HIGH, the corresponding outputs (Zg, Zp) are
forced HIGH.

The logic equations for the outputs are shown below:

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.

Za=Eg-* (lpa*®S1°So+11a°*S1°So+12a°*S1°Sp+I3a*S1°S0)

Zph=Ep-* (lob*S1°So+11b*S1°So+12p* S1°So+13p* S1* So)

FUNCTION TABLE

Select

Inputs Inputs (a or b) Output
So S1 E lo I1 I2 13 z
X X H X X X X H
L L L L X X X H
L L L H X X X L
H L L X L X X H
H L L X H X X L
L H L X X L X H
L H L X X H X L
H H L X X X L H
H H L X X X H L

H = HIGH Voltage Level
L = LOW Voltage Level
X =Don't Care
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MC54/74F352

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =—-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 25 3.4 \Y loH=-1.0mA Vcc =450V
74 2.7 3.4 \% loH=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 PA VIN=27V Vce = MAX
100 VIN=7.0V
L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA VouTt =0V Vce = MAX
IccH Power Supply Current 9.3 14 mA VIN = GND Vce = MAX
lccL 13.3 20 VN = 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
54/74F 54F T4F
Ta = +25°C Tp =55°C to +125°C Ta=0°Cto+70°C
Voo =+5.0V Ve =5.0V +10% Ve =5.0V +10%
CL =50 pF C| =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 35 7.4 11 3.0 14 3.0 12.5 ns
tpHL Spto Zp, 3.0 7.0 8.5 25 1 2.5 9.5
tPLH Propagation Delay 25 5.0 7.0 2.0 10 2.0 8.0 ns
tPHL Ep, to Zp 30 | 50 | 70 25 9.0 25 8.0
tPLH Propagation Delay 25 4.9 7.0 2.0 9.0 2.0 8.0 ns
tPHL In to Zp, 15 3.0 35 1.0 5.0 1.0 4.0
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DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

The MC54/74F353 is a dual 4-input multiplexer with 3-state outputs. It can
select two bits of data from four sources using common Selectinputs. 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
e Multifunction Capability
e Separate Enables for Each Multiplexer

FUNCTIONAL DESCRIPTION

The MC54/74F353 contains two identical 4-input multiplexers with 3-state
outputs. They select two bits from four sources selected by common Select
inputs (S, S1).The 4-input multiplexers have individual Output enable (OEg,
OEp) inputs which, when HIGH, force the outputs to a high impedance (high
Z) state. The logic equations for the outputs are shown below:

Za=OEg* (Ioa* S1°So +l1a* S1°So+12a°S1* S0 +13a* S1* S0)
Zp=OEp* (Iob * S1* Sp *11b* S1* Sg + I2b*S1°Sp+13h* S1°S0)

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)

Vcc OEp Sp I3p l2b lib lob  Zp

[16] [15] [1e] [13] [12] [] [10] [o]

(o] [2f [s] [ef [s] e [ [&]

2
OEa S1 I13a l2a l1la loa Za GND

MC54/74F353

DUAL 4-INPUT MULTIPLEXER
WITH 3-STATE OUTPUTS

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL
2 14

S1 So
OE,
loa
I1a
123
33
lob
Ihpt— 11
9—q % 126
130

Vee = PIN 16 OBy
GND =PIN8

17— Za

RRRRA

7T
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MC54/74F353

FUNCTION TABLE

Select Output
Inputs Data Inputs Enable Output
So Sy lo 11 I2 13 OE z
X X X X X X H 2
L L L X X X L H
L L H X X X L L
H L X L X X L H
H L X H X X L L
L H X X L X L H
L H X X H X L L
H H X X X L L H
H H X X X H L L

Address inputs Sg and S1 are common to both sections.
H = HIGH Voltage Level

L = LOW Voltage Level

X =Don’'t Care

(2) = High Impedance

LOGIC DIAGRAM

OEp I3p I 11 lo 3a l2a l1la loa OEa

ias
\V4 :%% \V4

=

e
Z
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current 0 High 54,74 -3.0 mA
loL Output Current O Low 54,74 24 mA
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MC54/74F353

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 2.4 3.3 \% loH=-3.0mA Vcc =45V
74 2.7 3.3 v IoH = -3.0 mA Vce =4.75V

VoL Output LOW Voltage 0.35 0.5 % loL = 24 mA Vee = MIN
lozH Output OFF Current — HIGH 50 WA Vout =27V Vcc = MAX
lozL Output OFF Current — LOW -50 HA VouyT =05V Vce = MAX
1 Input HIGH Current 20 A | VIN=2T7V Vee = MAX

100 VIN=7.0V
L Input LOW Current -0.6 mA VIN=0.5V Vce = MAX
los Output Short Circuit Current (Note 2) -60 -150 mA VouT=0V Vce = MAX
ICCH 9.3 14 In: Sn, OEp = GND
lccL Power Supply Current 13.3 20 mA In, Sp = GND Vce = MAX
lccz 15 23 OE, =45V

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

54/74F 54F T4F
Tp = +25°C Tp =-55°Cto + 125°C Ta =0°Cto +70°C
Voo = +5.0V Vee =5.0V +10% Vce =5.0V +10%
CL =50 pF CL =50 pF CL =50pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 35 11 3.0 14 3.0 12.5 ns
tPHL SptoZp, 3.0 85 25 1 25 9.5
tPLH Propagation Delay 25 7.0 2.0 9.0 2.0 8.0 ns
tPHL In to Zp 1.0 35 1.0 5.0 1.0 4.0
tpzH Output Enable Time 3.0 8.0 3.0 10.5 3.0 9.0
tpzL 35 8.0 3.0 10.5 3.0 9.0
tPHZ Output Disable Time 2.0 5.0 2.0 7.0 15 6.0 ns
tpLz 2.0 6.0 1.5 8.0 15 7.0

FAST AND LS TTL DATA
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@ MOTOROLA

HEX BUFFER/DRIVER

GATED ENABLE

NONINVERTING AND INVERTING,
3-STATE

CONNECTION DIAGRAM

MC54/74F365

Vec O | O I 0 I o0

FUNCTION TABLE

Inputs Outputs
7E1 Ez | (6] o
H = HIGH Voltage Level
L L L L H L = LOW Voltage Level
L L H H L X =Don't Care
Z = High Impedance
X H X z z
H X X 4 z

GUARANTEED OPERATING RANGES

MC54/74F365
MC54/74F366

F365
HEX BUFFER/DRIVER
GATED ENABLE
NONINVERTING, 3-STATE

F366
HEX BUFFER/DRIVER
GATED ENABLE
INVERTING, 3-STATE

FASTO SCHOTTKY TTL

r. J SUFFIX
CERAMIC

CASE 620-09
16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soIc

1 CASE 751B-03

16

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 55 \
TA Operating Ambient Temperature Range 54 -55 25 125 C
74 0 25 70

loH Output Current — High 54 =12 mA
74 -15

loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA
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MC54/74F365 « MC54/74F366

DC CHARACTERISTICS OVER OPERATING TRMPERATURE RANGE (unless otherwise specified)

Limits Unit
Symbol Parameter Min Typ Max Test Conditions
VIH Input HIGH Voltage 2.0 Vv Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vcce = MIN
54,74 2.4 3.4 Vv loH =-3.0mA Vcc =45V
74 2.7 3.4 v IoH=-3.0mA | Vcc=4.75V
VOH Output HIGH Voltage 54 2.0 \ loH=-12mA Vcc=45V
74 2.0 \% loH =-15mA Vcc =45V
VoL Output LOW Voltage 54 0.35 0.55 \% loL =48 mA Vce = MAX
74 0.4 0.55 \% loL =64 mA
lozH Output OFF Current-HIGH 50 MA | VouT=27V | Vcc=MAX
lozL Output OFF Current-LOW -50 HA VouT=05V | Vcc = MAX
IIH Input HIGH Current 20 A [ VIN=27V Vce = MAX
100 HA VIN=7.0V Vee=0V
I Input LOW Current -20 PA | VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) -100 -225 mA VouTt = GND Vce = MAX
IccH 35
F365 IccL 62
lccz 48
Icc IcCH 25 mA Vce = MAX
F366 lccL 62
lccz 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

54/74F 54F 74F
Tp = +25°C Ta =-55°C to +125°C Ta =0°C to +70°C
Vee =+5.0V Vce =5.0V +10% Vce =5.0V +10%

CL =50 pF C| =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay F365 2.0 4.5 6.5 2.0 8.0 2.0 7.0 ns
tPHL Into Op 3.0 55 7.0 3.0 8.5 3.0 7.5
tPLH Propagation Delay F366 2.0 5.0 6.5 2.0 8.5 2.0 7.5 ns
tPHL In to 6n 1.0 3.0 5.0 1.0 6.5 1.0 5.5
tpzH Output Enable Time 3.0 6.5 9.5 3.0 11 3.0 10 ns
tpzL to HIGH and LOW Level 4.0 6.0 9.0 4.0 10.5 4.0 9.5
tPHZ Output Disable Time 25 4.5 6.5 25 8.0 25 7.0 ns
tpLZz from HIGH and LOW Level 15 4.0 6.0 15 7.5 15 6.5
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@ MOTOROLA

HEX BUFFER/DRIVER
4-BIT PLUS 2-BIT,

NONINVERTING AND INVERTING,

3-STATE

CONNECTION DIAGRAMS

MC54/74F367
Vcc OEy | 0 I 0 | 0
t6] [15] [1a] [us] [12] [u] [10] ['6

Lol (2] 3] |a] [5] L] [7] |8
OFf I 0 I 0 | 0O GN\D
MC54/74F368
Vee &2 I 0 I 0 | 0
16] [15] [14] [13] [12] [1] [10] [ 9]

FUNCTION TABLE

MC54/74F367
MC54/74F368

F367
HEX BUFFER/DRIVER
4-BIT PLUS 2-BIT,
NONINVERTING 3-STATE

F368
HEX BUFFER/DRIVER
4-BIT PLUS 2-BIT,
INVERTING 3-STATE

FASTUO SCHOTTKY TTL

r. J SUFFIX
CERAMIC

CASE 620-09
16

N SUFFIX
v PLASTIC

16 CASE 648-08

D SUFFIX
SOIC
CASE 751B-03

&

1

Inputs Outputs
OE I o 0 H = HIGH Voltage Level ORDERING INFORMATION
L L L H L = LOW Voltage Level i
X = Don't Care MCS4FXXXJ  Ceramic
H H L Z = High Impedance MC74FXXXN  Plastic
MC74FXXXD  SOIC
H X VA z
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54 -12 mA
74 -15
loL Output Current — Low 54 48 mA
74 64

FAST AND LS TTL DATA
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DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

MC54/74F367 « MC54/74F368

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vce = MIN
54,74 24 3.4 \ loH =-3.0mA Vcc =45V
74 2.7 3.4 \Y loH =-3.0mA Vcc =475V
VOH Output HIGH Voltage 54 2.0 \Y loH =-12 mA Vcc =45V
74 2.0 \ loH =-15mA Vcc =45V
VoL Output LOW Voltage 54 0.35 0.55 \Y loL =48 mA Vce = MAX
74 0.4 0.55 \ loL =64 mA
lozH Output Off Current HIGH 50 HA VouTt =27V Vce = MAX
lozL Output Off Current LOW -50 HA Voyt =05V Vce = MAX
IIH Input HIGH Current 20 HA VIN=2T7V Vce = MAX
100 VIN=7.0V Vcc =0V
L Input LOW Current -20 MA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) -100 —225 mA VouTt = GND Vce = MAX
IccH 35
F367 lccL 62
lccz 48 mA Vce = MAX
Icc IccH 25
F368 lccL 62
lccz 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

54/74F 54F 74F
Tp =+25°C Ta =-55°Cto +125°C Ta =0°Cto +70°C
Voo =+5.0V Vee =5.0V +10% Vee =5.0V +10%
C| =50 pF CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay F367 2.0 4.5 6.5 2.0 8.0 2.0 7.0 ns
tPHL In to Op, 3.0 5.5 7.0 3.0 8.5 3.0 75
tPLH Propagation Delay F368 2.0 5.0 6.5 2.0 8.5 2.0 7.5 ns
tpyL | htoop 10 | 30 | 50 1.0 6.5 1.0 55
tpzH Output Enable Time 25 55 7.5 25 9.5 25 8.5 ns
tpzL to HIGH and LOW Level 3.0 6.5 8.5 3.0 10 3.0 9.0
tPHZ Output Disable Time 25 45 6.5 25 8.0 25 7.0 ns
tpLz from HIGH and LOW Level 15 4.0 6.0 15 7.5 15 6.5
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OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS

The MC54/74F373 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 timesis 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
e ESD > 4000 Volts

CONNECTION DIAGRAM (TOP VIEW)

Vce D7 Dg  Og Ds D4

07 Og 04

IEN 3 3 3 5 I 5 A R E Y
Op

OE Do ] 01 07 Do D3 O3 GND

LOGIC SYMBOL

3 4 7 8 13 14 17 18

MC54/74F373

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
20 CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03
20

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION
MC54FXXXJ Ceramic

Do D1 D2 D3 D4 Ds Dg D7 MC74FXXXN  Plastic
u—LE Veg = PIN 20 MC74FXXXDW SOIC
1-9q OE GND =PIN 10
Og O1 Oy 03 Ogq Og Og O7
SRR
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — HIGH 54,74 -3.0 mA
loL Output Current — LOW 54,74 24 mA
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MC54/74F373

FUNCTIONAL DESCRIPTION

The F373 contains eight D-type latches with 3-state output
buffers. When the Latch Enable (LE) inputis 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-LOW transition 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

Do D1 Dy D3

Dy D5 Dg D7

e

s

Y

Y

Oo 01 02

NOTE:

03 04 Osg Og 07

This diagram is provided only for the understanding of 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 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 | 2.4 3.3 v loH =—3.0mA Ve =45V
74 2.7 3.3 % loH =—-3.0mA Vcc =475V

VoL Output LOW Voltage 0.35 0.5 v loL = 24 mA Vee = MIN
lozH Output OFF Current — HIGH 50 MA VouTt =27V Vce = MAX
lozL Output OFF Current — LOW -50 HA VouyTt =05V Vce = MAX
IIH Input HIGH Current 20 HA VIN=27 V Vce = MAX

100 MA | VIN=70 V Vce = MAX
L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Voyt=0V Vce = MAX
Iccz Power Supply Current (All Outputs OFF) 35 55 mA E =45V Vce = MAX

Dp, LE = 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.

FAST AND LS TTL DATA

4-168




AC CHARACTERISTICS

MC54/74F373

54/74F 54F T4F
Tp = +25°C Ta = —55°C to +125°C Tp = 0°C to +70°C
Voo =+5.0V Vce =5.0V +10% Ve =5.0V +10%

CL =50 pF CL =50 pF C| =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 5.3 7.0 3.0 8.5 3.0 8.0 ns
tPHL Dp, to Op 2.0 3.7 5.0 2.0 7.0 2.0 6.0
tPLH Propagation Delay 5.0 9.0 11.5 5.0 15 5.0 13 ns
tPHL LE to Oy, 30 | 52 | 70 3.0 85 3.0 8.0
tpzH Output Enable Time 2.0 5.0 11 2.0 135 2.0 12 ns
tpzL 2.0 5.6 7.5 2.0 10 2.0 8.5
tPHZ Output Disable Time 15 4.5 6.5 15 10 15 7.5 ns
tpLz 15 3.8 6.0 15 7.0 15 6.0

AC OPERATING REQUIREMENTS
54/74F 54F T4F
Tp = +25°C Ta = —55°C to +125°C Tp = 0°C to +70°C
Ve = +5.0V Vce =5.0V +10% Vee =5.0V +10%

Symbol Parameter Min Typ Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 2.0 2.0 2.0
ts(L) Dpto LE 2.0 2.0 2.0 ns
th(H) Hold Time, HIGH or LOW 3.0 3.0 3.0
th(L) Dpto LE 3.0 3.0 3.0
tw(H) LE Pulse Width, HIGH 6.0 6.0 6.0 ns

FAST AND LS TTL DATA
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@ MOTOROLA

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

The MC54/74F374 is a high-speed, low-power octal D-type flip-flop featur-
ing 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) are com-
mon to all flip-flops.

* Edge-triggered D-Type Inputs

» Buffered Positive Edge-triggered Clock

¢ 3-State Outputs for Bus-Oriented Applications
e ESD > 4000 Volts

CONNECTION DIAGRAM (TOP VIEW)

Vee

O7 D7 Dg O O Dg Dy
@ [ [@] [0 [ [ [4 @6 @ [

OO HEHN DL E

OE Op Do D1 01 07 D2 D3 03 GND

FUNCTION TABLE

Inputs Outputs
Dn cP OE On
H I L H
L I L
X X H z

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

Z = High Impedance

MC54/74F374

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

FASTUO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

1
N SUFFIX
PLASTIC
CASE 738-03
20
1
DW SUFFIX
20 soic
" CASE 751D-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

LOGIC SYMBOL

3 4 7 8 13 14 17 18
[
Do Dy Dy D3 Dg D5 Dg D7
11— cp

1-q OE
Op 01 Op 03 O4 Og Og O7

2 5 6 9 12 15 16 19

Vee =PIN 20
GND = PIN 10

FAST AND LS TTL DATA
4-170




MC54/74F374

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

Do D1 Do D3 Dyg D5 Dg D7
ClP D C%D D ClP D CLP D ClP D ClP D ClP D Cgl):’ D
S S I S S 8 I 8 I & I S S
e e B I S B AR m
Op 01 07 03 04 Osg Og 07
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 | 2.4 33 v IoH =—- 3.0 mA Vcc =45V
74 2.7 33 v IoH =—-3.0mA Vee =4.75 V
VoL Output LOW Voltage 0.35 0.5 \ loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 HA VouT=27V Ve = MAX
lozL Output OFF Current — LOW -50 HA VouyT=05V Vce = MAX
IIH Input HIGH Current 20 HA VIN=27 V Ve = MAX
100 HA VIN=7.0 V Vce = MAX
L Input LOW Current -0.6 mA VIN=05 V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA VouTt =0V Vce = MAX
Iccz Power Supply Current (All Outputs OFF) 55 86 mA Dp, = GND Vce = MAX
OE=45V
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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GUARANTEED OPERATING RANGES

MC54/74F374

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70
IOH Output Current — HIGH 54,74 -3.0 mA
loL Output Current — LOW 54,74 24 mA
AC CHARACTERISTICS
54/74F 54F T4F
Tp = +25°C T = —55°C to +125°C Ta = 0°C to +70°C
Voo = +5.0V Vce =5.0V +10% Vee =5.0V +10%
CL =50 pF CL =50pF CL =50pF

Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 60 70 MHz
tPLH Propagation Delay 4.0 6.5 8.5 4.0 105 4.0 10 ns
tPHL CP to Op 4.0 6.5 8.5 4.0 11 4.0 10
tpzH Output Enable Time 2.0 9.0 11.5 2.0 14 2.0 12.5 ns
tpzL 2.0 5.8 7.5 2.0 10 2.0 8.5
tPHZ Output Disable Time 2.0 5.3 7.0 2.0 8.0 2.0 8.0 ns
tpLz 2.0 4.3 55 2.0 7.5 2.0 6.5

AC OPERATING REQUIREMENTS
54/74F 54F T4F
Tp = +25°C T = —55°C to +125°C Ta = 0°C to +70°C
Voo = +5.0V Vee =5.0V +10% Vee =5.0V +10%

Symbol Parameter Min Typ Max Min Max Min Max Unit
ts (H) Setup Time, HIGH or LOW 2.0 25 2.0
ts (L) Dpto CP 2.0 2.0 2.0 ns
th (H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th (L) Dp to CP 2.0 25 2.0
ty (H) CP Pulse Width, 7.0 7.0 7.0 ns
tw (L) HIGH or LOW 6.0 6.0 6.0

FAST AND LS TTL DATA

4-172




@ MOTOROLA

OCTAL D 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

MC74F377

(E) is LOW. This device is supplied in a 20-pin package.

e High Impedance NPN Base Inputs for Reduced Loading (20 YA in
HIGH and LOW States)
* |deal for Addressable Register Applications
e Enable for Address and Data Synchronization Applications
e Eight Edge-Triggered D Flip-Flops
* Buffered Common Clock
* See: MC74F373 for Transparent Latch Version
MC74F374 for 3-State Version

CONNECTION DIAGRAM (TOP VIEW)

Vecc Q7 D7 Dg Q¢ Q5 Dg Dy Q4 CP

FUNCTION TABLE

OCTAL D FLIP-FLOP
WITH ENABLE

FASTUO SCHOTTKY TTL

J SUFFIX
CERAMIC
20 CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03
20

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

Inputs Outputs
Operating Mode CP E Dn Qn
Load “1” 1 | h H
Load “0” 1 | | L
Hold (do nothing) 1 h X No Change
X H 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; | =
LOW voltage level one setup time prior to the LOW-to-HIGH clock transition; X = Don't Care; 1 = LOW-to-HIGH clock transition

FAST AND LS TTL DATA
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MC74F377

FUNCTIONAL DESCRIPTION

The MC74F377 has eight edge-triggered D-type flip-flops The register is fully edge-triggered. The state of each D in-
with individual D inputs and Q outputs. The common buffered put, one setup time before the LOW-to-HIGH clock transition,
Clock (CP) input loads all flip-flops simultaneously, when the is transferred to the corresponding flip-flop’s Q output.
Enable (E) is LOW. The E input must be stable one setup time prior to the LOW-

to-HIGH clock transition for predictable operation.

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — HIGH 74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \Y IIN =—-18 mA Vce = MIN
VOH Output HIGH Voltage 25 25 \Y loH=-1.0mA Vcc =45V
2.7 2.7 Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA VIN=27 V Vce = MAX
L Input LOW Current -20 HA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA VouTt =0V Vce = MAX
Icc Total Supply Current IccH 55 72 mA Dh=45V,CP=1, Vce = MAX
E =GND
lccL | 70 90 | ma [ by=E=0ND CP=1
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

T4F T4F
Ta = +25°C Ta =0to +70°C
Vec =+5.0V Vce =5.0V +10%

C| =50 pF C| =50 pF
Symbol Parameter Min Typ Max Min Max Unit
fMAX Maximum Clock Frequency 110 120 100 MHz
tPLH Propagation Delay 4.0 6.5 8.5 4.0 10 ns
tPHL CP to Qp 4.0 7.0 9.0 4.0 10.5
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Do D1 D2

MC74F377

LOGIC DIAGRAM

D3 Dyg

D5

Dg

(4) Y (8) (13) (14) (17

D7

(18

)

D QI D Qf*HD O D Qf?HD Q¢ D Qf?HD Q* D QY
> CP > CP > CP > CP > CP > CP > CP > CP
(1)
R | A=) M) M) A M AT (19
Qo Q1 Q2 Q3 Q4 Qs Q6 Q7
Vee =PIN 20
GND=PIN 10
AC OPERATING REQUIREMENTS
74F T4F
Ta = +25°C Ta =0°C to +70°C
Vcc=5.0V Vee =5.0V +10%
CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Typ Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.0 ns
ts(L) Dp, to CP 3.0 3.0
th(H) Hold Time, HIGH or LOW 1.0 1.0 ns
th(L) Dpto CP 1.0 1.0
ts(H) Setup Time, HIGH or LOW 2.5 2.5 ns
ts(L) EtoCP 4.0 4.0
th(H) Hold Time, HIGH or LOW 0 0 ns
th(L) Eto CP 0 0
tw(H) Clock Pulse Width 4.0 5.0 ns
tw(L) HIGH or LOW 4.0 5.0
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PARALLEL D REGISTER
WITH ENABLE

The MC54/74F378 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

CONNECTION DIAGRAM (TOP VIEW)

FUNCTION TABLE

Inputs Output
E cP Dn On
H va X No Change
L e H H
L Vs L L

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

Z = High Impedance

MC54/74F378

PARALLEL D REGISTER
WITH ENABLE

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

N SUFFIX
PLASTIC
CASE 648-08

16

D SUFFIX
SOIC
CASE 751B-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

14— Dg oc— 1
13— Dy 5
Q— 12
b — 10
6 —|D; Qs
Q2 7
4Dy |
3 —ID, Q1 >
0 Qob— 2
1—E 0
9
Vce = PIN 16
GND =PIN 8
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MC54/74F378

LOGIC DIAGRAM

Do D1 Do D3 Dg D5
cp—>0 s 3 3 3 s
CP D CP D CP D CP D CP D CP D
— E — E — E — E — E — E
Q Q Q Q Q Q
E—d>
Qo Q1 Q2 Q3 Q4 Qs
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IOH Output Current — HIGH 54,74 -1.0 mA
loL 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% Vce =MIN, |y =-18 mA
VOoH Output HIGH Voltage 54,74 25 \% loL=—-1.0mA Vcc =450V
74 2.7 Y loL =-1.0mA Vee =4.75V
VoL Output LOW Voltage 0.5 \Y loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vce =MAX, VIN=2.7V
0.1 mA Vcec =MAX, VIN=T7.0V
L Input LOW Current -0.6 mA Vce = MAX, ViN=0.5V
los Output Short Circuit Current (Note 2) - 60 -150 mA Vce = MAX, VoyTt =0V
Icc Power Supply Current 30 45 mA Vcec =MAX, Vcp=0V
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

MC54/74F378

54/74F 54F T4F

Tp = +25°C T = —55°C to +125°C Tp = 0°C to +70°C

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

CL =50 pF C| =50 pF C| =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Input Frequency 80 140 80 80 MHz
tPLH Propagation Delay 3.0 55 7.5 3.0 9.5 3.0 8.5 ns
tPHL CPto Qp 3.5 6.0 8.5 35 10.5 35 9.5

AC OPERATING REQUIREMENTS
54/74F 54F T4F

Tp = +25°C T = —55°C to +125°C Tp = 0°C to +70°C

Vcc =50V Vcc =5.0V £10% Vcc =5.0V £10%
Symbol Parameter Min Typ Max Min max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 4.0 4.0
ts(L) D to CP 4.0 4.0 4.0 ns
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) Dp to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 6.0 6.0 6.0
ts(L) Eto CP 6.0 6.0 6.0
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 e
th(L) E to CP 2.0 2.0 2.0
tyw(H) CP Pulse Width, 4.0 4.0 4.0 ns
tw(L) HIGH or LOW 6.0 6.0 6.0
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QUAD PARALLEL REGISTER

The MC54/74F379 is a 4-bit register with a buffered common enable. This
device is similar to the F175 but features the common Enable rather than com-
mon Master Reset.

The F379 consists of four edge-triggered D-type flip-flops with individual
D 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 Dn 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 E input.

e Edge-Triggered D-Type Inputs

* Buffered Positive Edge-Triggered Clock
e Buffered Common Enable Input

e True and Complement Outputs

CONNECTION DIAGRAM (TOP VIEW)

L] L] Laf [s] Lef [2] Lel

Q Q Dp D Q1 Q1 GND

[

FUNCTION TABLE

Inputs Outputs
E cP Dn Qn Qn
H va X NC NC
L e H H
L Vs L L H

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

NC = No Change

MC54/74F379

QUAD PARALLEL REGISTER
WITH ENABLE

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

16

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

13— D Q 15
8 3C’—l4
12— Dy — 10
Q2
5 o— 11
—P1
— 7
4—— Dg QlD—G
— 2
l—qE Qo
o— 3
9
Vcc =PIN 16
GND=PIN 8
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MC54/74F379

LOGIC DIAGRAM

Do D1 D2 D3
" 1 1 i
CpP D CP D CpP D CpP D
E E E
Q Q Q Q Q Q Q Q
: i [ i T ‘
E—>— . .
| | |
QW Q TR w Q3
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 Vv
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — HIGH 54,74 -1.0 mA
loL 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 Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Vv Guaranteed Input LOW Voltage
VIK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
VOH Output HIGH Voltage 54,74 | 25 % loL =—1.0 mA Vec =45V
74 2.7 % loL =—1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.5 \ loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA Vcec =MAX, VIN =27V
0.1 mA | Vec=MAX,viN=7.0V
L Input LOW Current -0.6 mA Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) -60 -150 mA Vce = MAX, Voyt=0V
Icc Power Supply Current 28 40 mA Vcc =MAX, D = E= GND,CP =_/~
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

4-180




AC CHARACTERISTICS

MC54/74F379

54/74F 54F 74F

Tp = +25°C Tp = -55°C to +125°C Tp = 0°C to +70°C

Vec =5.0V Vce =5.0V +10% Vee =5.0V +10%

CL =50 pF CL =50 pF C| =50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 90 100 MHz
tPLH Propagation Delay 35 5.0 6.5 35 8.5 35 7.5 ns
tPHL CP to Qp, Qn 50 | 65 | 85 5.0 10.5 5.0 9.5

AC OPERATING REQUIREMENTS
54/74F 54F 74F

Tp = +25°C Tp = -55°C to +125°C Ta = 0°C to +70°C

Vcc =50V Vcc =5.0V +£10% Vcc =5.0V £10%
Symbol Parameter Min Typ Max Min max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.0 3.0
ts(L) Dp to CP 3.0 3.0 3.0 ns
th(H) Hold Time, HIGH or LOW 1.0 1.0 1.0
th(L) Dp, to CP 1.0 1.0 1.0
ts(H) Setup Time, HIGH or LOW 6.0 6.0 6.0
ts(L) EtoCP 6.0 6.0 6.0
th(H) Hold Time, HIGH or LOW 2.0 2.0 2.0 ns
th(L) Eto CP 2.0 2.0 2.0
tw(H) CP Pulse Width, 4.0 4.0 4.0 ns
tyw(L) HIGH or LOW 5.0 5.0 5.0

FAST AND LS TTL DATA
4-181




@ MOTOROLA

4-BIT ARITHMETIC LOGIC UNIT

The MC54/74F381 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.

e Low Input Loading Minimizes Drive Requirements

* Performs Six Arithmetic and Logic Functions

¢ Selectable Low (Clear) and High (Preset) Functions

e Carry Generate and Propagate Outputs for use with
Carry Lookahead Generator

CONNECTION DIAGRAM
Vce A2 B

2 A3 Bz C, P G F3 P
[20][19][s8][17] 6] [15][1a][13][12] [ ]

IS 3 NN | I | | e | B

At Bt Ap Byp Sp St Sp» Fgp Fp GND

LOGIC SYMBOL

MC54/74F381

4-BIT ARITHMETIC LOGIC UNIT

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

-

3 4 1 2 1918 17 16
Ao By A1 By Ay By Az B3 ORDERING INFORMATION
—cy 13 MC54FXXXJ ~ Ceramic
7— s, G Voo =PIN 20 MC74FXXXN  Plastic
6—s; o u GND =PIN 10 MC74FXXXDW SOIC
5—Sp
Fo k1 Fp F3
8 9 11 12
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \%
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
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MC54/74F381

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.

[::>}_1___31::>—" Fo

PO

-
,
,

./

./
1h -

[T+
bH
.l
u
oL
3

|

|

|
=

|

|
Cax
Mo
a2

|

|

|

|

|

|

il
=

b L
P&

ac:

T

?.
T
T

) O— Fs

Y
y

Y

L p
: 2 F381
n [ onwy
—— il — G
1

— > ) D— OWR
F382
= I Cn+4l ONLY

FAST AND LS TTL DATA

4-183



MC54/74F381

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vce = MIN
54,74 | 25 3.4 v IoH =-1.0 mA Vec =45V
VOH Output HIGH Voltage
74 2.7 3.4 v IoH =-1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
20 HA VIN=27V
IIH Input HIGH Current Vce = MAX
100 A VIN=7.0V
Input LOW Current
m Sp—-S2 Inputs -0.6 mA VIN=05V VCC = MAX
Other Inputs -2.4 mA VIN=0.5V
los 83:?:;522%?9(:2';‘:“” 60 -150 | mA | vour=ov Vee = MAX
Icc Power Supply Current 59 89 mA g(t)r:esrzl:pStI:DH;lGH Vce = 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

Signals applied to the Select inputs Sg—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 Cp, input of the
least significant package.. _

The Carry Generate (G) and Carry Propagate (P) outputs
supply input signals to the F182 carry lookahead generator for
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 S1

wn
N

Operation

rIrrIrIr
Irrr I Irr

I I T Irrrr

H H

Clear

B Minus A
A Minus B
A Plus B
ALB
A+B

AB
Preset

H = HIGH Voltage Level

L = LOW Voltage Level
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MC54/74F381

Ag-A3  Bo-B3 Ag-A7 BBy Ag-A11 Bg-B11 A12-A15 B12-Bis
¢ SR O SRR O SR &
A B A B
=
N C“ F381 n rag C“ F381 Cn fagp Cnt4 Cour
S S S S OVR |— OVERFLOW
F G P F G P F G P F
3 3 3 3
B el el e el 1
Y ) )
Fo-F3 F4-F7 Fg-F1 F12-F15
Go Po Chiz G1 P1 Chyy Gy P2 Chiz
Cn F182 CLA
Figure 1. 16-Bit Lookahead Carry ALU Expansion
Toward Output
Path Segment F Ch +4,0VR
AjorBjto P 7.2ns 7.2ns
Pjto Cp +j (F182) 6.2 ns 6.2 ns
ChtoF 8.1ns —
ChtoCp +4,0VR — 8.0ns
Total Delay 21.5ns 21.4ns
Figure 2. 16-Bit Delay Tabulation
AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =—-55t0 +125°C Ta =0to+70°C
Vee =+5.0V Vee = 5.0V +10% Vee =5.0V £10%
CL =50pF CL =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 25 8.1 12 25 15 25 13 ns
tPHL CptoFj 25 5.7 8.0 25 1 25 9.0
tPLH Propagation Delay 4.0 10.4 15 4.0 18 4.0 16 ns
tPHL Any AorBtoAny F 3.5 8.2 11 3.5 14 3.5 12
tPLH Propagation 4.5 8.3 20 4.5 235 4.5 21.5 ns
tPHL Sj to Fj 4.0 8.2 13 4.0 16 4.0 14
tPLH Propagation Delay 3.0 6.4 9.0 3.0 12 3.0 10 ns
tPHL AjorBjto G 4.0 6.8 10 4.0 13 4.0 1
tPLH Propagation Delay 25 7.2 105 25 135 25 11.5 ns
tPHL AjorBjto P 35 6.5 9.5 35 125 35 105
o H Propagation Delay 4.0 7.8 12 4.0 15 4.0 13 ns
tPHL Sjto GorP 45 10.2 135 45 16.5 45 14.5
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MC54/74F381

TRUTH TABLE

al|o oo o o o - ) [ - o -
| O | © — - - o — - — - — O —
B_.muo - o - o - o [ “ o o R
)
[a
_w Nl o - o - o - o [ [ oo T
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il K= - o - o - o “ “ oo — o
Llo - o - o o - “ “ o o R
o | < - o - o - o - o - o - o - o
AnX ) o) - o o« o« o - o -
o | S| x o o« o« x X x X X X X X
T
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o
WQJ_O o o o - — —
-
o'l o o - - o o - —
Sle “ o - o - o —
=z
)
T
m < 0
5 0 0 @ —
Tl -] -] 2] L
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4 = = o O ¥ m x
O oM < < < < < o

HIGH Voltage Level
LOW Voltage Level

Immaterial

1
0
X
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MC54/74F382
4-BIT ARITHMETIC LOGIC UNIT

The MC54/74F382 performs three arithmetic and three logic operations on
two 4-bit words, A and B. Two additional Selectinput codes force the Function

outputs LOW or HIGH. An Overflow outputis 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 4-BIT ARITHMETIC LOGIC UNIT
data sheet.
* Performs Six Arithmetic and Logic Functions FASTL SCHOTTKY TTL

* Selectable Low (Clear) and High (Preset) Functions
e LOW Input Loading Minimizes Drive Requirements

e Carry Output for Ripple Expansion

e Overflow Output for Twos Complement Arithmetic

J SUFFIX
CONNECTION DIAGRAM CERAMIC
Vee Ao B3 Cn Cpsa OVR F3 20 CASE 732-03
[20][19] m |7| [16][15][14][13][12] m )
N SUFFIX
) PLASTIC
CASE 738-03
20
1
I 23 N
Ay Byr Ap By Sp S1 Sp Fp F1 GND
DW SUFFIX
SoIC

CASE 751D-03

LOGIC SYMBOL

34 1 219181716
A0 By AL BL Ay By A3 B3 ORDERING INFORMATION
15— Cp MC54FXXXJ  Ceramic
7—'s,) Chig— 14 MC74FXXXN  Plastic
6 s MC74FXXXDW SOIC
1 OVR|— 13
5— Sp
Fo F1 o F3

8 9 1 12

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 45 5.0 55 \
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -1.0 mA
loL Output Current — Low 54,74 20 mA
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MC54/74F382

LOGIC DIAGRAM

o O
oS

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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MC54/74F382

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \Y IIN =-18 mA Vce = MIN
54,74 2.5 34 \ loH=-1.0mA Vcc =45V
VOH Output HIGH Voltage
74 2.7 34 \ loH=-1.0mA Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \Y loL =20 mA Vce = MIN
20 pA VIN=2.7V
IIH Input HIGH Current Vce = MAX
100 HA VIN=T7.0V

Input LOW Current

So—-S2 Inputs -0.6 mA
I VIN=05V Vce = MAX
IL Other Inputs -24 mA IN cc

Ch Input -3.0 mA
los Output Short Circuit Current (Note 2) —-60 -150 mA Voyt =0V Vce = MAX

Sp, Cn = HIGH; _
Icc Power Supply Current 54 81 mA Other Inputs GND Vce = 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.

Signals applied to the Select inputs Sg—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, itis

FUNCTIONAL DESCRIPTION

in Figure 2.

necessary to force a carry (HIGH for active HIGH operands,

FUNCTION SELECT TABLE

Select
So S1 So Operation
L L L Clear
H L L B Minus A
L H L A Minus B
H H L A Plus B
L L H ACB
H L H A+B
L H H AB
H H H Preset
H = HIGH Voltage Level L = LOW Voltage Level

LOW for active LOW operands) into the Cp, input of the least
significant package. Ripple expansion is illustrated in Figure
1. The overflow output OVR is the Exclusive-OR of C + 3 and
Cn+4; a HIGH signal on OVR indicates overflow in twos
complement operation. Typical delays for Figure 1 are given
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MC54/74F382

Ag-A3  Bo-B3 Ag-A7  Bg-By Ag-A11 Bg-B11 A12-A15 B12-B1s
4 4 /i/zl /rzl /1/4 /1/4 /1/4 /1/4
A B A B A B A B
Cin =7 Cn pagp O™ Cn £agp On*t Cn Fagp Cn*t Cn pagp O Cout
S S S S OVR —— OVERFLOW
3 /l 3 /l 3 /l 3 /l 3
SELECT < . ¢ l
\
Fo-F3 F4-F7 Fe-Fu F12-F15
Figure 1. 16-Bit Ripple Carry ALU Expansion
Toward Output
Path Segment F Cn + 4, OVR
AjorBjtoCp + 4 6.5 ns 6.5ns
ChtoCph+4 6.3 ns 6.3 ns
ChtoCph+4 6.3 ns 6.3 ns
ChtoF 8.1 —
Chto Ch + 4, OVR — 8.0ns
Total Delay 27.2ns 27.1ns
Figure 2. 16-Bit Delay Tabulation
AC CHARACTERISTICS
54/74F 54F T4F
Ta = +25°C Ta =-55t0 +125°C Ta=0to 70°C
Vee =+5.0V Vee =5.0V +£10% Vee =5.0V +10%
C| =50 pF CL =50 pF C| =50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 3.0 8.1 12 3.0 15 3.0 13 ns
tPHL Cn to Fj 25 5.7 8.0 25 1 25 9.0
tPLH Propagation Delay 4.0 10.4 15 4.0 18 4.0 16 ns
tPHL Any A or Bto Any F 35 8.2 11 3.5 14 3.5 12
ol H Propagation Delay 6.0 11 15 6.0 21 6.0 16 ns
tPHL Sj to Fj 4.0 8.2 20.5 4.0 235 4.0 215
tPLH Propagation Delay 35 6.0 8.5 35 11.5 35 9.5 ns
tPHL AjorBjtoCp + 4 3.0 6.5 9.0 3.0 125 3.0 10.5
tPLH Propagation Delay 7.0 12.5 16.5 7.0 19.5 7.0 17.5 ns
tPHL Sjto OVR or Cp + 4 45 9.0 12 45 15 45 13
tPLH Propagation Delay 25 5.6 8.0 25 11 25 9.0 ns
tPHL ChtoCph+4 2.5 6.3 9.0 25 12 2.5 10
tPLH Propagation Delay 35 8.0 11 35 14 35 12 ns
tPHL Cnto OVR 35 7.1 10 3.5 13 35 1
tPLH Propagation Delay 6.5 11.5 155 6.5 18.5 6.5 16.5 ns
tPHL Aj or Bjto OVR 5.5 8.0 10.5 5.5 13.5 55 11.5
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MC54/74F382

TRUTH TABLE

OUTPUTS

Cn+4

OVR

F3

F2

F1

Fo

INPUTS

S2

An  Bnp

Ch

S1

So

Function

CLEAR

B MINUS A

A MINUS B

APLUSB

AOB

A+B

AB

PRESET

1 = HIGH Voltage Level
0 = LOW Voltage Level

X = Immaterial
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QUAD 2-PORT REGISTER

The MC54/74F398 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
e Both True and Complement Outputs

CONNECTION DIAGRAM (TOP VIEW)

Vecc Qd  Qd lod lld N loc Qc

Qc «cp

[0] [1o] [i8] [37] [us] [15] [1a] [as] [1o] [u]

MC54/74F398

QUAD 2-PORT REGISTER
FASTO SCHOTTKY TTL

L 2] [s] L] [s] [ef [z [e] [of [aof
S

Qa Qa loa lta b lob Qb

LOGIC DIAGRAM

Qp GND

loa
S [: D — Qa
l1a —qCP b— Q,
—(1>—0
lob
- —q D Qp
1b Qo cp P— 6b
loc
L
| a9 p +H— Q
l1c =
— cP Pp— Q
lod
D Qd
l1d t+dcp p— Q
cp [>o
NOTES:

This diagram is provided only for the understanding of logic operations and

should not be used to estimate propagation delays.

J SUFFIX
CERAMIC
20 CASE 732-03

N SUFFIX
PLASTIC

CASE 738-03
20

DW SUFFIX
SoIC
CASE 751D-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

LOGIC SYMBOL

4 5 7 6 14 15 17 16
LT

loa'1a lob 11b loc l1¢ lod 11d

11— CP
Qa Qa Qb Qb Q¢ Q¢ Qd Qqd

[TITITIY
2 398

12 13 19 18

Vee =PIN 20
GND =PIN 10
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MC54/74F398

FUNCTIONAL DESCRIPTION

The MC54/74F398 is a high-speed quad 2-port register. It type output register is fully edge-triggered. The Data inputs

will select four bits of data from either of two sources (Ports) (lox» I1x) and Selectinput (S) must be stable only a setup time
under control of a common Select input (S). The selected data prior to and hold time after the LOW-to-HIGH transition of the
is transferred to a 4-bit output register synchronous with the Clock input for predictable operation. The MC54/74F398 has
LOW-to-HIGH transition of the Clock input (CP). The 4-bit D- both Q and Q outputs.

FUNCTION TABLE

Inputs Outputs
S lo I1 Q Q
I | X L H
| h X H L
h X | L H
h X h H L

H = HIGH Voltage Level
L = LOW Voltage Level

h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH clock transition
| = LOW Voltage Level; one setup time prior to the LOW-to-HIGH clock transition
X =Don't Care

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

IoH Output Current — High 54,74 -1.0 mA

loL 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 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 54,74 25 3.4 v IoH =- 1.0 mA Vec =45V

74 2.7 3.4 v IoH =- 1.0 mA Vee =4.75V
VoL Output LOW Voltage 0.35 0.5 \% loL =20 mA Vce = MIN
IIH Input HIGH Current 20 HA VIN=27V Vcce = MAX
100 pA | vyy=7.0V

L Input LOW Current -0.6 mA VIN=05V Vcce = MAX
los Output Short Circuit Current (Note 2) -60 —-150 mA VouTt=0V Vce = MAX
Icc Power Supply Current 25 38 mA Vce = MAX VIN = GND

cp=/
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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MC54/74F398

AC CHARACTERISTICS

54/74F 54F 74F
Tp =+ 25°C Tp =-55°Cto +125°C Ta =-0°Cto 70°C
Voo =+5.0V Vce = 5.0V £10% Vce =5.0V £10%
CL =50 pF CL =50 pF C| =50 pF

Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 80 100 MHz
tPLH Propagation Delay 3.0 5.7 7.5 3.0 9.5 3.0 8.5 ns
tPHL CPtoQor 6 3.0 6.8 9.5 3.0 11.5 3.0 10.0

AC OPERATING REQUIREMENTS
54/74F 54F 74F
Tp = +25°C Ta =-55°C to +125°C Ta =—-0°C to 70°C
Vee = +5.0V Vee =5.0V +10% Vee =5.0V £10%

Symbol Parameter Min Typ Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 4.5 3.0 ns
ts(L) Into CP 3.0 4.5 3.0
th(H) Hold Time, HIGH or LOW 1.0 15 1.0 ns
th(L) In to CP 1.0 15 1.0
ts(H) Setup Time, HIGH or LOW 7.5 10.5 8.5 ns
ts(L) Sto CP 7.5 10.5 8.5
th(H) Hold Time, HIGH or LOW 0 0 0 ns
th(L) Sto CP 0 0 0
ty(H) CP Pulse Width 4.0 4.0 4.0 ns
tw(L) HIGH or LOW 5.0 7.0 5.0
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QUAD 2-PORT REGISTER

The MC54/74F399 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 MC54/74F399 is the 16-pin version
of the MC54/74F398, with only the Q outputs of the flip-flops available.

e Select Inputs from Two Data Sources
* Fully Positive Edge-Triggered Operation

CONNECTION DIAGRAM (TOP VIEW)

Vecc Qd  lod lid lic loc Qe cp

[ [5] [4] [B] [2] (] [10] [3]

TGO O™ O E

S Qa loa l1a lib  lob Qb GND

LOGIC DIAGRAM

loa
S [: D — Qa
l1a —q CP
—4>—0
lob )
- 9D — Q
I1b — cp
loc
L
- b — Q
-
e | cp
lod
—a D Q4
I1d *+—J cP
cp [>o
NOTE:

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

MC54/74F399

QUAD 2-PORT REGISTER
FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 620-09

v

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

16

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

LOGIC SYMBOL

3 4 6 5 1112 14 13
LT

loa'1a lob 11b loc l1¢ lod l1d

9—1 CP
Qa Qp Qe Qd

2 7 10 15

Vce =PIN 16
GND=PIN8
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MC54/74F399

FUNCTIONAL DESCRIPTION

The MC54/74F398 is a high-speed quad 2-port register. It type output register is fully edge-triggered. The Data inputs

will select four bits of data from either of two sources (Ports) (lox, 11x) and Selectinput (S) must be stable only a setup time
under control of acommon Selectinput (S). The selected data prior to and hold time after the LOW-to-HIGH transition of the
is transferred to a 4-bit output register synchronous with the Clock input for predictable operation.

LOW-to-HIGH transition of the Clock input (CP). The 4-bit D-

FUNCTION TABLE

Inputs Output
S lo Il Q
I | X L
! h X H
h X | L
h X h H

H = HIGH Voltage Level

L = LOW Voltage Level

h = HIGH Voltage Level one setup time prior to the LOW-to-HIGH clock transition
| = LOW Voltage Level one setup time prior to the LOW-to-HIGH clock transition
X =Don't Care

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 54, 74 45 5.0 5.5 v
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

loH Output Current O High 54,74 -1.0 mA

loL Output Current 0 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 \ Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \ IIN=-18 mA Vce = MIN
VOoH Output HIGH Voltage 54, 74 25 3.4 % loH =-1.0mA Ve =45V
74 2.7 3.4 % loH =-1.0mA Vce =475V
VoL Output LOW Voltage 0.35 0.5 v loL =20 mA Vee = MIN
IIH Input HIGH Current 20 HA VIN=2.7V Vcce = MAX
100 MA | vyy=7.0V

L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —60 -150 mA Vout=0V Vce = MAX
Icc Power Supply Current 22 34 mA Vce = MAX VIN = GND

CP =

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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MC54/74F399

AC CHARACTERISTICS

54/74F 54F 74F
Tp =+ 25°C Tp =-55°Cto +125°C Ta =0°Cto 70°C
Vee = +5.0V Vee =5.0V+ 10% Ve =5.0V +10%
C| =50 pF CL =50 pF CL =50 pF

Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 140 80 100 MHz
tPLH Propagation Delay 3.0 5.7 7.5 3.0 9.5 3.0 8.5 ns
tPHL CPtoQ 3.0 6.8 9.5 3.0 115 3.0 10.0

AC OPERATING REQUIREMENTS
54/74F 54F 74F
Tp = +25°C Ta =-55°C to +125°C Ta =0°C to 70°C
Vee = +5.0V Ve =50V + 10% Ve =5.0V+ 10%

Symbol Parameter Min Typ Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 4.5 3.0 ns
ts(L) Inhto CP 3.0 4.5 3.0
th(H) Hold Time, HIGH or LOW 1.0 15 1.0 ns
th(L) Into CP 1.0 15 1.0
ts(H) Setup Time, HIGH or LOW 7.5 9.5 8.5 ns
ts(L) Sto CP 7.5 9.5 8.5
th(H) Hold Time, HIGH or LOW 0 0 0 ns
th(L) Sto CP 0 0 0
ty(H) CP Pulse Width 4.0 4.0 4.0 ns
tyw(L) HIGH or LOW 5.0 7.0 5.0
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MC54/74F521
8-BIT IDENTITY COMPARATOR

The MC54/74F521 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 expansioninput la = g also serves as an active-LOW en-
able input.

8-BIT IDENTITY COMPARATOR
e Compares Two 8-Bit Words in 6.5 ns Typical
e Expandable to Any Word Length FASTU SCHOTTKY TTL
e 20-Pin Package

CONNECTION DIAGRAM (TOP VIEW)

Vee OA B B7 A7 Bs A Bsg As Bs

I_II_II_II_II_II_II_II_II_II_I | SUFFIX
CERAMIC
20 CASE 732-03

) 1
N SUFFIX
| IS N E2 I 1 B 3 I 1 B 1 B I I 1 B Y BT PLASTIC
lA=B A0 Bp Ar By Ay By A3 Bz GND 20 CASE 738-03

DW SUFFIX
SoIC
CASE 751D-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 5.5 \%
TA Operating Ambient Temperature Range 54 -55 25 125 °C

74 0 25 70

loH Output Current O High 54,74 -1.0 mA

loL Output Current J Low 54,74 20 mA
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A7
B7

lA=B

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

LOGIC DIAGRAM

o

%

MC54/74F521

YIYIYVIY Y Y Y'Y

YIYVIYIY Y IY Y

LOGIC SYMBOL
1

b

lA=B B7|— 18
A7 — 17
A6—15
55—14
By 12

— 11
19—00A:BA4_ 9
B3
A3 8
By [— 7
Ay — 6
Bif— 5
Ab— 4
Bop— 3
A— 2
Vce =PIN20
GND =PIN 10

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol PARAMETER Min Typ Max Unit Test Conditions
ViH Input HIGH Voltage 2.0 Guaranteed Input HIGH Voltage
ViL Input LOW Voltage 0.8 \ Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage -1.2 \ IIN=—-18 mA Vce =MIN
VOH Output HIGH Voltage 54,74 | 25 3.4 % loH=-1.0mA Vcc =45V
74 2.7 3.4 % loH=-1.0mA Vcc =475V

VoL Output LOW Voltage 035 | 05 % loL =20 mA Vce = MIN

20 MA | V=27V Ve = MAX
IIH Input HIGH Current 100 HA VIN=7.0V
L Input LOW Current -0.6 mA VIN=05V Vcc = MAX
los Output Short Circuit Current (Note 2) —-60 -150 mA VouTt=0V Vce = MAX
Icc Power Supply Current 21 32 mA iA =B =GND Vce = 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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FUNCTION TABLE

MC54/74F521

Inputs Output
iA =B A B 6A =B
L A=B* L
L A#ZB H
H A=B* H
H AZB H
H = HIGH Voltage Level
L = LOW Voltage Level
*Ag = Bg, A1 = By, Ap = B, etc.
AC CHARACTERISTICS
54/74F 54F 74F
Tp = +25°C Ta =—-55°C to +125°C Ta =0°C to +70°C
Voo = +5.0V Ve =50V + 10% Vee =5.0V +10%
CL =50pF CL=50pF CL=50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 25 6.5 10 25 15 25 11 ns
tPHL AnorBpto OA=pg 3.0 6.5 10 3.0 12 3.0 1
tPLH Propagation Delay 25 45 6.5 25 8.5 25 7.5 ns
tPHL IA=Bt0OA=pB 35 | 50 | 90 35 10 35 10
Ripple Expansion
Ao lBo ?7 |B7 Ag Bg  A15 By A16B16 A23 Bo3
ENABLE g |4=p IA=B IA=B
Low OA=8 OA=8 OA=B
L.
Parallel Expansion
/l\o Bo ?7 |B7 Ta B|’8 A|15 P|)15 A|16 716 A|23 B23
——q'A7B la=B IA=B
Oa=B OA=8 OA=B

Figure 1. Applications
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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
e 3-State Outputs for Bus Interfacing
e ESD Protection > 4000 Volts

MC54/74F533

OCTAL TRANSPARENT LATCH
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC
CASE 732-03

CONNECTION DIAGRAM
Vee 67 D7 Dg 66 65 D5 Dy 64 LE

[eo][se][se][s7][16][s5][1e][1e][12] [ ]

D

Lllelsflefls IleJlr]le Lo [l

20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC54FXXXJ
MC74FXXXN

Ceramic
Plastic

MC74FXXXDW SOIC

OE Op Dgp Dy 01 Op Dy D3 O3 GND
LOGIC SYMBOL
3 4 7 8 13 1417 18
Do D1 D D3 D4 Dg Dg D7
u LE Ve =PIN20
1—-O| OE GND =PIN 10
0Og 01 02 O3 04 Og Og O7

e

—
[hS)
=
ol
=
(o2}
=
(e}

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 55 \
54 -55 25 125

TA Operating Ambient Temperature Range °C
74 0 25 70

loH Output Current — High 54,74 -3.0 mA

loL Output Current — Low 54,74 24 mA
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MC54/74F533

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN=—-18 mA Vce = MIN
54,74 2.4 3.3 \% loq =-3.0 mA Vcc=45V
VOH Output HIGH Voltage
74 2.7 3.3 \% loH =—-3.0 mA Vcc =475V
VoL Output LOW Voltage 0.35 0.5 \% loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 MA VouT=27V Vce = MAX
lozL Output OFF Current — LOW -50 MA VouyT=05V Vce = MAX
20 VIN=27V
IIH Input HIGH Current MA Vce = MAX
100 VIN=7.0V
L Input LOW Current -0.6 mA VIN=0.5V Vce = MAX
los Output Short Circuit Current (Note 2) —-60 -150 mA VouTt =0V Vce = MAX
OE=45V
Iccz Power Supply Current 41 61 mA D, LE = Gnd Vce = 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.
AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Tp = —-55 to +125°C Ta = 0 to +70°C
Vce = +5.0V Vce = 5.0V £10% Vce = 5.0V £10%
CL = 50 pF CL = 50 pF CL = 50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 9.0 4.0 12 4.0 10
tPHL Dp to Oy, 3.0 7.0 3.0 9.0 3.0 8.0 ns
tPLH Propagation Delay 5.0 11 5.0 14 5.0 13
tPHL LE to Op, 3.0 7.0 3.0 9.0 3.0 8.0 ns
tpzH ) 2.0 10 2.0 12.5 2.0 11
tprL Output Enable Time 20 75 20 90 20 85 ns
tPHZ . ) 15 6.5 15 8.5 15 7.0
tpLz Output Disable Time 15 55 15 75 15 6.5 ns
AC OPERATING REQUIREMENTS
54/74F 54F T74F
Ta = +25°C Ta = —55 to +125°C Ta = 0 to +70°C
Vce = +5.0V Vce = 5.0V £10% Vce = 5.0V £10%
Symbol Parameter Min Max Min Max Min Max Unit
ts (H) Setup Time, HIGH or LOW 2.0 2.0 2.0
ts (L) Dp to LE 2.0 2.0 2.0 ns
th (H) Hold Time, HIGH or LOW 3.0 3.0 3.0 ns
th (L) Dpto LE 3.0 3.0 3.0
tw (H) LE Pulse Width HIGH 6.0 6.0 6.0 ns
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OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

The MC54/74F534 is a high-speed, low-power octal D-type flip-flop
featuring separate D-type 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.

e Edge-Triggered D-Type Inputs
* Buffered Positive Edge-Triggered Clock
» 3-State Outputs for Bus Oriented Applications

CONNECTION DIAGRAM
Vee 67 D7 Dg 66 65 D5 Dy 64 CP

[eo][se][se][s7][16][s][1a][1e][12] [ ]

D

Lllelsflefls JleJlr]le Lo [lw]

OE Op Dp Dy O3 Op D2 D3 O3 GND

LOGIC SYMBOL
3 4 7 813 1417 18

MC54/74F534

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

Dg D1 Do D3 Dy Dg Dg D
S— 0F1F2 3 e MC54FXXXJ Ceramic
1 cP -
Vee=PIN20 MC74FXXXN  Plastic
1 ol OE GND =PIN 10 MCT74FXXXDW SOIC
0Og 01 02 O3 04 Og Og O7
2 56 9 12 1516 19
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 \%
54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -3.0 mA
loL Output Current — Low 54,74 24 mA
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MC54/74F534

LOGIC DIAGRAM

Do D1 Do D3 Dy Dg Dg D7
CP—| >0
X X X X X X A
CP D CP D CP D CP D CP D CP D CP D CP D
Q Q Q Q Q Q Q Q
oe <> — — | J! i | J! — —
Op 01 07 03 0y Og Og 07

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 LOW-to-HIGH Clock (CP) transition. With the Output Enable
individual D-type inputs and 3-state true outputs. The buffered (OE) LOW, the contents of the eight flip-flops are available at
clock and buffered Output Enable are common to all flip-flops. the outputs. When the OE is HIGH, the outputs go to the high
The eight flip-flops will store the state of their individual D impedance state. Operation of the OE input does not affect the
inputs that meet the setup and hold times requirements on the state of the flip-flops.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits

Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN=-18 mA Vce = MIN

54, 74 2.4 3.3 v IoH=-3.0mA | Vcc=45V
VOH Output HIGH Voltage

74 2.7 3.3 Y IoH=-3.0mA | Vcc=4.75V
VoL Output LOW Voltage 0.35 0.5 \% loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 HA VouTt =27V Vce = MAX
lozL Output OFF Current — LOW -50 MA VouTt =05V Vce = MAX
20 VNS 2.7V
IIH Input HIGH Current T00 HA ViN=70V Vce = MAX
L Input LOW Current -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) —-60 -150 mA VouTt=0V Vce = MAX
Ilccz Power Supply Current 55 86 mA %E::(jr;dv Vce = 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.
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AC CHARACTERISTICS

MC54/74F534

54/74F 54F 74F
Ta = +25°C Tp = -55 to +125°C | Tp = 0 to +70°C
Vce = +5.0V Vce = 5.0V £10% Vce = 5.0V £10%
CL = 50pF CL = 50 pF CL = 50 pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 60 70 MHz
tPLH Propagation Delay 4.0 6.5 8.5 4.0 10.5 4.0 10
tPHL CP to Opy 4.0 6.5 8.5 4.0 11 4.0 10 ns
tpzH _ 2.0 9.0 11.5 2.0 14 2.0 125
tpy | OutputEnable Time 2.0 5.8 75 2.0 10 2.0 8.5
ns
tPHZ . ) 2.0 5.3 7.0 2.0 8.0 2.0 8.0
L7 Output Disable Time 20 43 55 20 75 20 6.5
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta = +25°C Tp = -55 to +125°C | Tp = 0 to +70°C
Vee = +5.0V Vce = 50V 210% | Voe = 5.0V £10%
Symbol Parameter Min Typ Max Min Max Min Max Unit
ts (H) Setup Time, HIGH or LOW 2.0 2.5 2.0
ts (L) Dp to CP 2.0 2.0 2.0
ns
th (H) Hold Time, HIGH or LOW 2.0 2.0 2.0
th (L) Dp, to CP 2.0 2.5 2.0
tw (H) CP Pulse Width 7.0 7.0 7.0
tw (L) | HIGH or LOW 6.0 6.0 6.0 ns
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1-OF-10 DECODER
WITH 3-STATE OUTPUTS

The MC54/74F537 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 outputin 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
e Multiple Input Enable for Expansion
e Polarity Control Input
* ESD Protection > 4000 Volts

CONNECTION DIAGRAM DIP (TOP VIEW)
Vcc 03 04 A3 Ay Ep Ep Og9 Og O7

[2o][o][se][o7][16][ss ][1e][12][12] [12]

D

Lollz L Jlels JLe JLz ILe ILs [[a0]

Op 01 Ogp P OE Ay A; O Og GND

LOGIC DIAGRAM

A3—[>°—T—[>°
py—>o—>
Ao
po—Do—>

E1

BERASAAAAA AN

L b o 0 O 0 b L U

oF
> BRI RS R B R
Op 01 07 03 04 Osg Og O7 Og Og

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

MC54/74F537

1-OF-10 DECODER
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

LOGIC SYMBOL

4 6 7 16 17
I [ 1]
P Ag A1 Ay A3

15— Eq

14—E)

5—00

E
Og 071 02 03 04 05 Og O7 Og Og

3 211918 8 9 1112 13

Vee =PIN 20
GND = PIN 10
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GUARANTEED OPERATING RANGES

MC54/74F537

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 55 \Y,
54 -55 25 125

TA Operating Ambient Temperature Range °C
74 0 25 70

loH Output Current — High 54,74 -3.0 mA

loL Output Current — Low 54,74 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% IIN=—-18 mA Vcce = MIN
54,74 24 \ loH=-3.0mA Vcc =45V
VOH Output HIGH Voltage
74 2.7 \Y loH=-3.0mA Vcc =475V
VoL Output LOW Voltage 0.5 \Y loL=24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 MA VouT=27V Vce = MAX
lozL Output OFF Current — LOW -50 MA VoyT =05V Vce = MAX
20 HA Vce =MAX, VN =27V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=7.0V
L Input LOW Current -0.6 mA Vce =MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) —-60 -150 mA Vce = MAX, Voyt =0V
Vcc = MAX: Ag—A3, E1 =GND
Iccz Power Supply Current 44 66 mA OE, E, P = HIGH
AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55 to +125°C Ta=0to 70°C
Vce = +5.0V Vce =5.0V £10% Vcc =5.0V +10%
CL = 50pF CL = 50pF CL = 50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 14 35 19 35 16
tPHL Anto Op 25 11 2.0 15 2.0 12
ns
tPLH Propagation Delay 4.0 11 4.0 14 4.0 12
tPHL Eq1toOp 3.0 1 3.0 14 3.0 12
tPLH Propagation Delay 6.0 11.5 5.0 15 5.0 13
tPHL Ep to Op 4.0 11.5 4.0 14.5 4.0 12.5
ns
tPLH Propagation Delay 5.0 16 5.0 21 4.5 17
tPHL P to Op 35 11.5 35 13 35 12
tpzH Output Enable Time 25 7.0 25 11 25 8.0
tpzL OE to Op 4.0 8.0 4.0 10 4.0 9.0
ns
tPHZ Output Disable Time 15 6.0 1.0 8 1.0 7.0
tpLz OE to Op 15 6.5 1.0 8 1.0 7.0
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MC54/74F537

TRUTH TABLE

OUTPUTS

01 Op O3 04 O O 07 O0g Og

0o

Outputs Equal P Input

INPUTS

Az A2 A1 A

E2

FUNCTION

HIGH Impedance

Disable

Active HIGH
Output
Active LOW
Output

P=1)
(P=H)

HIGH Voltage Level
LOW Voltage Level
Don't Care

H
L
X
z

High Impedance

FAST AND LS TTL DATA
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1-OF-8 DECODER

WITH 3-STATE OUTPUTS

The MC54/74F538 decoder/demultiplexer accepts three Address (Ag—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
1-0f-32 decoding with four packages, or for data demultiplexing to 1-of-8 or

1-o0f-16 destinations.

* Output Polarity Control

¢ Data Demultiplexing Capability
¢ Multiple Enables for Expansion
e 3-State Outputs

* ESD Protection > 4000 Volts

CONNECTION DIAGRAM DIP (TOP VIEW)

Vee 03

04 A E]_ EZ

E3 Eg

mmmmmmmmmm

D

Lelle fle Jledls JLe JLz e [l J{s0]

Op 01 0Op OE; OEy Ag

A1 Og Og GND

LOGIC DIAGRAM

OF

OE;
6 01 O

03 04 Osg Og 07

Please note that this diagram is provided only for the understanding of logic operations and

should not be used to estimate propagation delays.

MC54/74F538

1-OF-8 DECODER
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MCB54FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

LOGIC SYMBOL
12 6 7 17

P Ap A1 A

lG—OEl
15—0E2
i|.4—|53
13—E4
4 —9g OE1
5 —Q OEy
Op O1 Op 03 O4 O5 O O7
R
3 2 1 14 18 8 9 1

Ve =PIN 20
GND = PIN 10
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GUARANTEED OPERATING RANGES

MC54/74F538

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 5.5 \Y,
54 -55 25 125

TA Operating Ambient Temperature Range °C
74 0 25 70

loH Output Current — High 54,74 -3.0 mA

loL Output Current — Low 54,74 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% Vce =MIN, [y =-18 mA
54,74 24 \ loH=-3.0mA Vcc =45V
VOH Output HIGH Voltage
74 2.7 \Y loH=-3.0mA Vcec =475V
VoL Output LOW Voltage 0.5 \% loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 MA VouTt =27V Vce = MAX
lozL Output OFF Current — LOW -50 MA VouyTt =05V Vce = MAX
20 HA Ve = MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce = MAX, VIN=T7.0V
L Input LOW Current -0.6 mA Vcec = MAX, VN =05V
los Output Short Circuit Current (Note 2) —-60 -150 mA Vce = MAX, VoyTt =0V
Ve = MAX: Ag—Ag, Eq, E2 = GND
Iccz Power Supply Current 37 56 mA OEj, OEp, Eg, Eg, P = HIGH
AC CHARACTERISTICS
54/74F 54F T74F
Ta = +25°C Ta =-551t0 +125'C Ta=0to 70°C
Vce = +5.0V Vce =5.0V £ 10% Ve =5.0V £10%
CL = 50 pF CL = 50pF CL = 50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 4.0 11 13 4.0 17 4.0 14
tPHL Anto Op 3.0 7.5 125 3.0 16.5 3.0 13.5
ns
tPLH Propagation Delay 4.0 8.5 12 35 15 35 13
tPHL EqorEptoOp 3.0 6.5 12 3.0 145 3.0 12.5
tPLH Propagation Delay 6.5 11 12.5 5.5 15.5 55 135
tPHL EzorE4to Op 4.0 10 125 35 15 35 13
ns
tPLH Propagation Delay 4.5 11.5 15 4.0 18.5 4.0 16.5
tPHL P to Op 35 11 11.5 35 125 35 12
tpzH Output Enable Time 25 55 9.5 2.0 13 2.0 11
tpzL OEq or OEp to Op, 4.0 9.0 135 4.0 16 4.0 15
ns
tPHZ Output Disable Time 1.0 4.0 6.0 1.0 8.0 1.0 7.0
tpLz OE4 or OEp to Op, 1.0 5.0 8.5 1.0 10.5 1.0 9.5
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MC54/74F538

TRUTH TABLE

OUTPUTS

01 Op O3 04 O Og Oy

Oo

Outputs Equal P Input

INPUTS

A1 Ao

A2

Ep E3 Eg

E1

OE»

OE1

FUNCTION

High
Impedance

Disable

Active HIGH
Output
(P=L)
Active LOW
Output
(P=H)

HIGH Voltage Level
LOW Voltage Level
Don’t Care

H
L
X
z

High Impedance
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MC54/74F539
DUAL 1-OF-4 DECODER
WITH 3-STATE OUTPUTS

The MC54/74F539 contains two independent decoders. Each accepts two
Address (Ag—A1) input signals and decodes them to select one of four

mutually exclusive outputs. A polarity control input (P) determines whether the DUAL 1-OF-4 DECODER
outputs are active HIGH (P = L) or active LOW (P = H). An active LOW input WITH 3-STATE OUTPUTS
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 FASTO SCHOTTKY TTL

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 J SUFEIX
* Input Clamp Diodes Limit High Speed Termination Effects CERAMIC
e ESD Protection > 4000 Volts CASE 732-03

CONNECTION DIAGRAM DIP (TOP VIEW) 20

Vcc O3p Ath Aob Ep Ea OEz Pa Opa O1a

mimlmlEiniEnEain -

PLASTIC
20
D 1

CASE 738-03
Lodlelslleflsilellzl8lo]lw] DW SUFFIX

O2b O1p Oop Ph OEp Apa Ala O3a O24 GND CASE 751D-03

LOGIC DIAGRAM (1/2 SHOWN)

A
1 {>° {>° ORDERING INFORMATION
MC54FXXXJ Ceramic
A MC74FXXXN Plastic
0 {>c {>c MC74FXXXDW SOIC
E—> ,
LOGIC SYMBOL
13 6 7
P Ap A1
p—> ¢ » + 15—dE
L L L L DECODER a
L L L L 14—Q OE
Op 01 02 O3
11
12119 8 yee=pIN20
‘|1 1|7 1|8 GND =PIN 10
AE P Ap A
OE —Ci > : : ¢ 0 Al
| | 16— E
DECODER b
0o 01 o)) 03 5—q Ok
- : , . . . Op 01 02 O3
Please note that this diagram is provided only for the understanding of logic operations and
should not be used to estimate propagation delays. | | | |
32 1 19
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GUARANTEED OPERATING RANGES

MC54/74F539

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54,74 4.5 5.0 55 \Y,
54 -55 25 125

TA Operating Ambient Temperature Range °C
74 0 25 70

loH Output Current — High 54,74 -3.0 mA

loL Output Current — Low 54,74 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 \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -1.2 \% Vce =MIN, |y = -18 mA
54,74 2.4 \ loH=-3.0mA Vcc =45V
VOH Output HIGH Voltage
74 2.7 \ loH=-3.0mA Vcec =475V
VoL Output LOW Voltage 0.5 \% loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 MA VouTt =27V Vce = MAX
lozL Output OFF Current — LOW -50 MA VouyT=05V Vce = MAX
20 HA Vce =MAX, VN =27V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=T7.0V
L Input LOW Current -0.6 mA Vce = MAX, VIN=0.5V
los Output Short Circuit Current (Note 2) —-60 -150 mA Vce = MAX, VoyTt =0V
Vcc = MAX, Ag, A1, E=GND
Iccz Power Supply Current 40 60 mA OE, P = HIGH
AC CHARACTERISTICS
54/74F 54F 74F
Ta = +25°C Ta =-55t0 +125°C Ta=0to 70°C
Vce = +5.0V Vce =5.0V £ 10% Vce =5.0V £10%
CL = 50pF CL = 50pF CL = 50pF
Symbol Parameter Min Typ Max Min Max Min Max Unit
tPLH Propagation Delay 35 12.5 3.0 18.5 3.0 13.5 ns
tPHL Anto Op 3.0 125 2.5 16 25 13
tPLH Propagation Delay 3.0 1 25 14 3.0 12 ns
tPHL E to Op 3.0 11 3.0 135 3.0 11.5
tPLH Propagation Delay 4.0 9.5 35 125 35 105 ns
tPHL P to Op 35 9.5 3.0 115 3.0 10
tPLH Propagation Delay 5.0 14.5 4.0 195 4.0 155 ns
tPHL P to Op 3.0 9.0 3.0 11.5 3.0 9.5
tpzH Output Enable Time 25 7.5 2.0 10.5 2.0 8.5
tpzL OE to Op 4.0 10 35 13.5 35 115
ns
tPHZ Output Disable Time 15 6.0 1.0 7.5 1.0 6.5
tpLz OE to Op 2.0 8.0 1.5 9.5 15 8.5
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TRUTH TABLE (each half)

MC54/74F539

Inputs Outputs
Function OE E Aq Ag 0o 01 05 03
High Impedance H X X X z Z Z Z
Disable L H X X On=P
. L L L L H L L L
gfft'vﬁtH'GH L L L H L H L L
@ =pL) L L H L L L H L
L L H H L L L H
. L L L L L H H H
g‘;tt“’ﬁt"ow L L L H H L H H
@ _pH) L L H L H H L H
- L L H H H H H L

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

Z = High Impedance
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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 mA.

e Combines 74F245 and 74F373 Type Functions in One Chip
e 8-Bit Octal Transceiver

¢ Non-Inverting

* Back-to-Back Registers for Storage

e 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

e See F544 for Inverting Version

e ESD Protection > 4000 Volts

PIN ASSIGNMENT
Vee EBA BO Bl B2 B4 B5 B6 B7 LEAB OEAB

mmmmmmmmmmmm
D

|_||_l|_||_||_||_||_||_||_||£||1_1||1_2|

MC74F543

OCTAL REGISTERED
TRANSCEIVER,
NON-INVERTING, 3-STATE

FASTO SCHOTTKY TTL

—=

N SUFFIX
PLASTIC
1 CASE 724-03

24

DW SUFFIX
5 SOIC
1 CASE 751E-03

ORDERING INFORMATION

MC74FXXXN Plastic
MC74FXXXDW SOIC

LEBA OEBA A0 Al A4 A5 A7 EAB GND
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \Y,
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 -3.0/-15 mA
loL Output Current — Low 74 24164 mA
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MC74F543

FUNCTION TABLE

Inputs
OEXX EXX LEXX Data Outputs Status
H X X X z Outputs disabled
L H L | z Outputs disabled
L H L h z Data latched
L L H | L
L L H h H Data latched
L L L L L T t
L L L H H ransparen

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 = AB or BA): L = LOW Voltage Level:
| = 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
B0O-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 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -0.73 | -1.2 \ Vce =MIN, [y =-18 mA
2.4 Vcc =45V
A0-A7 74 \ loH=-3.0mA
VOH Output HIGH Voltage 2.7 3.4 Vcc =475V
BO-B7 74 2.0 loH =-15mA Vcc =45V
A0-A7 74 035 | 0.5 loL =24 mA
VoL Output LOW Voltage Vce = MIN
BO-B7 74 04 | 055 \ loL =64 mA
I/0 Pins 1.0 mA Vce = MAX,VN=5.5V
IIH Input HIGH Current 100 Vcc =MAX, VIN=7.0V
Control Pins HA
20 Vce = MAX, VN=2.7V
EAB, EBA -1.2
L Input LOW Current mA Vce =MAX, VN =05V
Other Inputs -0.6
| Off-State Output Current, 70 HA Ve = MAX Vourt =2.7V
OzH High-Level Voltage Applied 10 A cc= VoUT =55V
Off-State Output Current, _ -
lozL Low-Level Voltage Applied —600 WA Vee =MAX, Vout =05V
Ap Outputs | —60 -150
los Output Short Circuit Current (Note 2) mA Vce = MAX, Voyt=0V
Bp Outputs | -100 -225
lccH 70 | 100
Icc Total Supply Current IccL 95 125 mA Vce = 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.
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AC ELECTRICAL CHARACTERISTICS

MC74F5

43

T4F T4F
Ta = +25°C Ta =0°C to+70°C
Vce = +5.0V Vcc =+5.0V £10%
CL = 50pF CL =50pF

Symbol Parameter Min Typ Max Min Max Unit
fMAX Maximum Clock Frequency 70 100 70 MHz
tPLH Propagation Delay 3.0 55 75 3.0 8.5

t Transparent Mode 3.0 5.0 6.5 3.0 75 ns

PHL An to Bn or Bn to An ' ' ' ' '

tPLH Propagation Delay 4.5 8.5 11 4.5 12.5 ns
tPHL LEBAto Ap 4.5 8.5 11 4.5 125

tPLH Propagation Delay 4.5 8.5 11 45 125 ns
tPHL LEAB to B 4.5 8.5 11 4.5 125

— Output Enable Time to 30 70 90 30 10

t OEBA or OEAB to A or B 40 75 105 40 12 ns

PZL EBA or EAB to A, or By, ‘ ‘ ‘ '

tPHZ Output Disable Time to 25 6.0 8.0 25 9.0

t OEBA or OEAB to A or B 20 55 75 20 8.5 ns
PLZ EBA or EAB to A, or By, : : : : '

AC OPERATING REQUIREMENTS
T4F T4F
Ta = +25°C Ta =0°C to +70°C
Vce = +5.0V Vcec =+5.0V £10%
CL = 50pF CL =50pF

Symbol Parameter Min Typ Max Min Typ Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 3.5 ns
ts(L) Ap or B to LEBA or LEAB 3.0 3.5

th(H) Hold Time, HIGH or LOW 3.0 35 ns
th(L) Anto By to LEBA or LEAB 3.0 35

Latch Enable, B to A
W(L) | pulse width, LOW 8.0 9.0 ns
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OEBA

LEBA

MC74F543

LOGIC DIAGRAM

Ag

r—]— 1

LT ]

|
|

D
QP
|
|

L]

Al —
Ap ——
Az —
Ay — DETAILAX7

Ag —
A7

EBA

NOTE:

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

Bo

B1
B2
B3
B4
Bs
Bs
B7

EAB

OEAB

LEAB
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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 mA.

e Combines 74F245 and 74F373 Type Functions in One Chip
¢ 8-Bit Octal Transceiver

* Inverting

* Back-to-Back Registers for Storage

e 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

e A Outputs Sink 24 mA and Source 3.0 mA

¢ B Outputs Sink 64 mA and Source 15 mA

* See F543 for Noninverting Version

e ESD Protection > 4000 Volts

PIN ASSIGNMENT

Ve EBA B0 B7 LEAB OEAB

mmmmmmmmmmmm

GUARANTEED OPERATING RANGES

MC74F544

OCTAL REGISTERED
TRANSCEIVER, INVERTING,
3-STATE

FASTO SCHOTTKY TTL

—=

N SUFFIX
PLASTIC
1 CASE 724-03

24

DW SUFFIX
5 SOIC
1 CASE 751E-03

ORDERING INFORMATION

MC74FXXXN Plastic
MC74FXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vce DC Supply Voltage 74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 — — -3.0/-15 mA
loL Output Current — Low 74 — — 24/64 mA

FAST AND LS TTL DATA
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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 1 L | z Outputs disabled
L 1 L h z Data latched
I[ I[ I rll E Data latched
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 = AB or BA): L = LOW voltage level:
| = 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:

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
B0-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 (Note 1)
VIH Input HIGH Voltage 2.0 — — \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage — — 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage — |-0.73 | -1.2 \Y Vce =MIN, |y =-18 mA
2.4 — — Vcc =45V
AO-A7 74 \ loq =—-3.0mA
VOH Output HIGH Voltage 2.7 34 — Vcc =475V
B0O-B7 74 2.0 — — \ loH=-15mA Vcc =45V
AO-A7 74 — 0.35 0.5 \ loL =24 mA
VoL Output LOW Voltage Vce = MIN
B0O-B7 74 — 0.4 0.55 \ loL = 64 mA
1/0 Pins — — 1.0 mA Vce = MAX, VN =55V
Control Pins | — — 100 A Vce =MAX, VIN=T7.0V
IIH Input HIGH Current - a ce IN
Control Pins | — — 20 HA
- Vcec =MAX, VIN=2.7V
1/0 Pins — — 70 HA
[ Input LOW Current EABEBA | — | — [-12 A | Vec=MAX, Viy=05V
npu urren m = , =0.
I P Other Inputs | — — -0.6 ce IN
lozH Off-State Output Current — — 70 HA Vce = MAX, Voyt =27V
Off-State Output Current, _ _
lozL Low-Level Voltage Applied - — |7600 WA Vee = MAX, Vout =05V
[ Output Short Circuit Current (Note 2) An Outputs | -00 | — f-150 A Vee = MAX, V oV
utput Short Circuit Current (Note m = , =
S P Bp Outputs | -100 | — -225 ce ouT
lccH — 70 | 105
Icc Total Supply Current lccL — 95 130 mA Vce = MAX
lccz — 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

MC74F544

T74F T4F
Ta = +25°C Ta=0°Cto+70°C
Vce = +5.0 V Vcc =+5.0V £10%
CL = 50 pF C| =50 pF
Symbol Parameter Min Typ Max Min Max Unit
tPLH Propagation Delay 50 . 95 20 105
t Transparent Mode 20 . 6.5 20 75 ns
PHL An to Bn or Bn to An ' ' ' '
tPLH Propagation Delay 6.0 — 13 6.0 145 ns
tPHL LEBA to Ap 4.0 — 9.5 4.0 10.5
tPLH Propagation Delay 6.0 — 13 6.0 145 ns
tPHL LEAB to B 4.0 — 9.5 4.0 10.5
tP7H Output Enable Time ~ ___ 3.0 o 9.0 3.0 10
t OEBA or OEAB to Ap or B 4.0 o 105 4.0 12 ns
PZL EBA or EAB to A, or By, ' ' '
Output Disable Time = ___ o
:PHZ OEBA or OEAB to A, or By, 12 _ ?‘g ig Z'g ns
PLZ EBA or EAB to A, or By, ' ‘ ‘ '
AC OPERATING REQUIREMENTS
T4F 74F
Ta = +25°C Ta =0°C to+70°C
Vce = +5.0 Vv Vce =+5.0V +£10%
CL = 50 pF CL =50pF
Symbol Parameter Min Typ Max Min Typ Max Unit
ts(H) Setup_ Time, HIGH or LOW 3.0 — — 3.0 — — ns
ts(L) Ap or By to LEBA or LEAB 3.0 — — 3.0 — —
th(H) Hold Time, HIGH or LOW 3.0 — — 3.0 — — ns
th(L) An to By, to LEBA or LEAB 3.0 — — 3.0 — —
tw(L) Latch Enable, B to A
Pulse Width, LOW 6.0 - - s - - ns
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MC74F544

LOGIC DIAGRAM

DETAIL A
: D Qp—>

|| e D H
Ag s QLER

I

| ISR A SN U ——

Ap) —oO

Ag—o0 DETAILAX 7
h—

Ag—0
A;—

TTTTTTT

OEBA

EBA

LEBA

NOTE:

Please note that this diagram is provided only for the understanding of logic

operations and should not be used to estimate propagation delays.

B2
B3
B4
Bs
Bs
B7

EAB

OEAB

LEAB
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4-BIT BIDIRECTIONAL COUNTERS
(WITH 3-STATE OUTPUTS)

The MC54/74F568 and MC54/74F569 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
e 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
Vcc TC CC OE 0O 03 CET PE

mmmmmmmmmm
D

Lllallaflalls fle]lz le Lo fluo]

UD CP Py Py P, P3 CEP MR SR GND

MC54/74F568
MC54/74F569

4-BIT
BIDIRECTIONAL
COUNTERS
(WITH 3-STATE OUTPUTS)

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MCB54FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

LOGIC SYMBOL
11 3 4 5 6

L] ||

_PE Pp P1 P2 P3
1——UD
7—Cq CEP
CCp— 18
12—-qCET
TCP— 19
2——cCP
17—qOE
MR SR Op O; O O3

8 9 16 15 14 13
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MC54/74F568 « MC54/74F569

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54,74 4.5 5.0 55 Vv
. . 54 -55 25 125
TA Operating Ambient Temperature Range °C
74 0 25 70
loH Output Current — High 54,74 -3.0 mA
loL Output Current — Low 54,74 24 mA

FUNCTIONAL DESCRIPTION

The F568 counts modulo-10 in the BCD (8421) sequence.
From state 9 (HLLH) it will increment to O (LLLL) in the Up
mode; in Down mode it will decrement from 0 to 9.The F569
counts in the modulo-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,
parallelload, countand hold. Five control inputs — Master Re-
set (MR), Synchronous Reset (SR), Parallel Enable (PE),
Count Enable Parallel (CEP) and Count Enable Trickle (CET)
— plus the Up/Down (U/D) 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 CP. A LOW signal on PE overrides
counting and allows information on the Parallel Data (Pp) in-
puts to be loaded inta the flip-flops on the next rising edge of
CP. With MR, SR and PE HIGH, CEP and CET permit counting
when both are LOW. Conversely, a HIGH signal on either CEP
or CET inhibits counting.

The F568 and_E569 use edge-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 Count (TC) 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_change 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 carry, in which the clock period must be longer
than the CP to TC delay of the first stage, plus the cumulative
CET to TC delays of the intermediate stages, plus the CET to
CP setuptime 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 stage 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-

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 applications, the
Clocked Carry (CC) output is provided. The CC output 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 stay 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 Og—0O3.are active and follow the flip-flop Q outputs. A
HIGH signal on OE forces Og—03 to the High Z state but does
not prevent counting, loading or resetting.
LOGIC EQUATIONS:
Count Enable = CEP[CETPE o
Up ('F568): TC = QoQ1Q2@3[(Up)TET

(F569): TC = Qo1 M@2[Q3[(Up)[CET ___
Down (Both): TC = Qp@1[@2@3[(Down)[CET

CC TRUTH TABLE

Inputs Output
SR PE CEP CET TC* CP CcC
L X X X X X H
X L X X X X H
X X H X X X H
X X X H X X H
X X X X H X H
H H L L L L L
* = TC is generated internally X =Don't Care
L = LOW Voltage Level LI = Low Pulse

H = HIGH Voltage Level
FUNCTION TABLE
Inputs
MR | SR | PE | CEP | CET |U/D | CP
X X X X X X

Operating “trotre

Asynchronous reset

| X X X X t | Synchronous reset
h | X X X 1| Parallel load
hlnfn | o |1 | n | [Countu
(increment)
Count down
h h h I : l ! (decrement)

h H H H X X X
h H H X H X X

Hold (do nothing)

H = HIGH voltage level

h = HIGH voltage level one setup prior to the Low-to-High Clock transition
L = LOW voltage level

| = LOW voltage level one setup prior to the Low-to-High clock transition
X =Don't care

1 = Low-to-High clock transition
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MC54/74F568 « MC54/74F569
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MC54/74F568 « MC54/74F569

Figure A. Multistage Counter with Ripple Carry

COUNT: CET TC CET TC CET TC CET TC CET
CP
CP TO ALL STAGES
Figure B. Multistage Counter with Lookahead Carry
COUNT CET TC CEP CEP CEP CEP
CP L CET TC CET TC CET TC CET
CP TO ALL STAGES

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Unit Test CTontitons
Min Typ Max
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y All Inputs
viL Input LOW Voltage 08 v Guaranteed Input LOW Voltage for
All Inputs
VK Input Clamp Diode Voltage -1.2 \Y Vce =MIN, |y =-18 mA
54,74 24 3.3 \Y, loH =-3.0mA Vcc =45V
VOH Output HIGH Voltage
74 2.7 3.3 \Y, loH =-3.0mA Vcc =475V

VoL Output LOW Voltage 0.3 0.5 \ loL =24 mA Vce = MIN
lozH Output OFF Current — HIGH 50 HA VouT=27V Vce = MAX
lozL Output OFF Current — LOW -50 MA VouyT=05V Vce = MAX

20 VIN=2.7V
IIH Input HIGH Current HA Vce = MAX

100 VIN=7.0V

Input LOW Current
L PE, CET -1.2 mA Vce =MAX, VN =05V
Others -0.6
los Output Short Circuit Current (Note 2) —-60 -150 mA VouTt=0V Vce = MAX
Power Supply Current _
lcc (ALL Outputs OFF) 67 mA Vce = MAX
NOTES:

1. For conditions 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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MC54/74F568

- -» COUNT DOWN
— COUNT UP

AC CHARACTERISTICS

MC54/74F568 « MC54/74F569

STATE DIAGRAMS

MC54/74F569

- -» COUNT DOWN
—> COUNTUP

54/74F 54F 74F
Ta = +25°C Ta = =55 to +125°C Ta = 0 to +70°C
Vce = +5.0V Vce = 5.0V £10% Vce = 5.0V £10%
CL = 50pF CL = 50 pF CL = 50 pF
Symbol Parameter Min Max Min Max Min Max Unit
fmax Maximum Clock Frequency 100 60 85 MHz
tPLH Propagation Delay 3.0 8.5 3.0 10.5 3.0 9.5 ns
tPHL CP to Op (PE HIGH or LOW) 4.0 11.5 4.0 14 4.0 13
tPLH Propagation Delay 55 15.5 55 18.5 55 17.5 ns
tPHL CPtoTC 4.0 11 4.0 135 4.0 125
tPLH Propagation Delay 2.5 6.0 25 8.0 25 7.0 ns
tPHL CETto TC 2.5 8.0 25 10 25 9.0
tPLH Propagation Delay 35 11 35 13.5 35 12.5 ns
tPHL U/D to TC ('F568) 4.0 16 4.0 19 4.0 18
tPLH Propagation Delay 35 11 35 135 3.5 12.5 ns
tPHL U/D to TC ('F569) 4.0 10.5 4.0 13 4.0 12
tPLH Propagation Delay 25 7.0 25 9.0 25 8.0 ns
tPHL CPtoCC 2.0 6.0 2.0 8.0 2.0 7.0
tPLH Propagation Delay 2.5 6.5 25 8.5 25 7.5 ns
tPHL CEP, CET to CC 4.0 11 4.0 135 4.0 12.5
Propagation Delay
tPHL MR to Oy, 5.0 13 5.0 155 5.0 14.5 ns
tpzH Output Enable Time 2.5 7.0 25 9.0 25 8.0 ns
tpzL OE to Op 3.0 8.0 3.0 10 3.0 9.0
tPHZ Output Disable Time 15 6.5 15 8.5 15 7.5 ns
tpLz OE to Op 2.0 6.0 2.0 8.0 2.0 7.0
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AC OPERATING REQUIREMENTS

MC54/74F568 « MC54/74F569

54/74F 54F 74F
Ta = +25°C Ta = =55°C to +125°C | Ta = 0°C to +70°C
Vce = +5.0V Vce = 5.0V £10% Vce = 5.0V +£10%
Symbol Parameter Min Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 5.5 4.5
ts(L) Pp to CP 4.0 55 45
ns
th(H) Hold Time, HIGH or LOW 3.0 35 35
th(L) P to CP 3.0 35 35
ts(H) Setup Time, HIGH or LOW 5.0 7.0 6.0
ts(L) CEP or CET to CP 5.0 7.0 6.0
ns
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) CEP or CET to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 8.0 10 9.0
ts(L) PE to CP 8.0 10 9.0
ns
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) PE to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 11 135 125 ns
tg(L) U/D to CP (F568) 16.5 18.5 17.5
ts(H) Setup Time, HIGH or LOW 11 13.5 12,5
ts(L) U/D to CP (F569) 7.0 10 8.0 ns
th(H) Hold Time, HIGH or LOW 0 0 0 N
th(L) U/D to CP 0 0 0
ts(H) Setup Time, HIGH or LOW 10 12 11
ts(L) SR to CP 8.0 105 9.5
ns
th(H) Hold Time, HIGH or LOW 0 0 0
th(L) SR to CP 0 0 0
ty(H) . 4.0 6.0 45
(L) CP Pulse Width HIGH or LOW 6.0 8.0 6.5 ns
tw(L) MR Pulse Width, LOW 4.5 6.0 5.0 ns
trec MR Recovery Time 6.0 8.0 7.0 ns
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OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

The MC74F574 is a high-speed, low-power octal D-type flip-flop featuring
separate D-type 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

e Edge-Triggered D-Type Inputs

» Buffered Positive Edge-Triggered Clock

e 3-State Outputs for Bus Oriented Applications
e ESD Protection > 4000 Volts

PIN ASSIGNMENT

01 O 04 O O O7

e e e B ]

CpP

D

3 P

OE Dgp D3 D2 D3 Dg Ds Dg

LOGIC SYMBOL
2 3 4 5 6 7 8

D7 GND

Do Dp Dp D3 Dy Ds Dg
1

CP

1—C CE

Op O1 Op 03 Og4 O Og

D7

07

19 18 17 16 15 14 13

GUARANTEED OPERATING RANGES

12

MC74F574

OCTAL D-TYPE FLIP-FLOP
WITH 3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vce DC Supply Voltage 74 4.5 5.0 55 \Y,
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High 74 — — 3.0 mA
loL Output Current — Low 74 — — 24 mA
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MC74F574

FUNCTION TABLE

Inputs Internal Outputs

OE Register Operating “i#1otre
oF cp Pn Y Qo—Q7

L 1 I L L -

L 1 h H H Load and read register

- i X NC NC  [Hold

H 1 Dn Dn 7 .

H X X X 7 Disable outputs

H = HIGH voltage level

h = HIGH voltage level one set-up time prior to the Low-to-High clock transition

L = LOW voltage level

| = 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

t = Low-to-High clock transition

4+ = Not a Low-to-High clock transition

FUNCTIONAL DESCRIPTION

The MC74F574 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 Canditions

Symbol Parameter Min Typ Max Unit (Note 1)
VIH Input HIGH Voltage 2.0 — — \% Guaranteed Input HIGH Voltage
ViL Input LOW Voltage — — 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage — — -1.2 \% Vce =MIN, [y =-18 mA

2.4 — — v Vee = MIN
VOoH Output HIGH Voltage 7 — — Y loH =-3.0mA Ve =475V
VoL Output LOW Voltage — — 0.5 \% loL =24 mA Vce = MIN

— — 20 Vce =MAX, VIN=2.7V
IIH Input HIGH Current HA

— — 100 Vee = MAX, ViN=7.0V
L Input LOW Current — — -0.6 mA Vcec =MAX,VIN=0.5V
lozH Output Off Current — HIGH — — 50 MA Vce = MAX, VoyuTt =27V
lozL Output Off Current — LOW — — =50 MA Vcc = MAX, VoyT=0.5V
los Output Short Circuit Current (Note 2) —-60 — -150 mA Vce = MAX, VoyTt =0V
ccz | ooy e BRI

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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MC74F574

LOGIC DIAGRAM

Do Dq Do D3 Dy D5 Dg D7
* S D S D Y A ) O R N
CpP D CP D CpP D CP D CP D CP D CP D CP D
Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
ey -y gyl
OE
Op 01 07 03 04 Osg Og 07
AC ELECTRICAL CHARACTERISTICS
54/74F 74F
Ta = +25°C Ta = 0°C to +70°C
Vce = +5.0V Vce = +5.0V £10%
CL = 50 pF CL = 50 pF
Symbol Parameter Min Typ Max Min Max Unit
fMAX Maximum Clock Frequency 100 — — 70 — MHz
tPLH Propagation Delay 25 — 8.5 25 8.5 ns
tPHL CP to Op 25 — 8.5 25 8.5
tpzH _ 3.0 — 9.0 25 10.0
tpoL Output Enable Time 30 o 9.0 o5 10.0 ns
tPHZ . ) 1.5 — 55 15 6.5
tpL7 Output Disable Time 10 . 55 10 6.5 ns
AC OPERATING CHARACTERISTICS
54/74F 74F
Ta = +25°C Tp = 0°C to +70°C
Vce = +5.0V Vce = 5.0V £10%
CL = 50 pF CL = 50 pF
Symbol Parameter Min Typ Max Min Typ Max Unit
ts(H) Setup Time, HIGH or LOW 25 — — 25 — — ns
ts(L) Dpto CP 2.0 — — 3.0 — —
th(H) Hold Time, HIGH to LOW 2.0 — — 2.0 — —
th(L) Dy, to CP 2.0 — — 2.0 — — ns
tw(H) CP Pulse Width 5.0 — — 5.0 — — s
tw(L) HIGH or LOW 5.0 — — 5.0 — —
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8-BIT BIDIRECTIONAL
BINARY COUNTER (3-STATE)

The MC74F579 is a fully synchronous 8-stage up/down counter with multi-
plexed 3-state 1/0O 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 of the clock.
TC output is not recommended for use as a clock or asynchronous reset due
to the possibility of decoding spikes.

* Multiplexed 3-State I/0 Ports For Bus-oriented Applications
¢ Built-In Cascading Carry Capability

¢ Count Frequency 115 MHz Typ

e Supply Current 100 mA Typ

e Fully Synchronous Operation

e U/D Pin to Control Direction of Counting

e Separate Pins for Master Reset and Synchronous Reset

e Center Power Pins to Reduce Effects of Package Inductance
e See F269 for 24-Pin Separate 1/0 Port Version

e See F779 for 16-Pin Version

e ESD Protection > 4000 Volts

_ PINASSIGNMENT
MR SR CEP CET Vgc TC UID PE CS

mmmmmmmmmm
D

Lodlallaflallsflells]lello[luo]

CP 1/0g 101 0 103 GND 1/04 /05 1/0g 107

LOGIC SYMBOL
13 12 20 19 14

S N

PE CS MR SR UD
1—CP_
18 —q CEP I~
17 —Jcer TC p— 15
11—qOE
I0g /01 10y 103 /04 105 10g 107

2 3 4 5 6 7 8 9

GUARANTEED OPERATING RANGES

MC74F579

8-BIT BIDIRECTIONAL
BINARY COUNTER (3-STATE)

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 Vv
TA Operating Ambient Temperature Range 0 25 70 °C

) TC -1.0
IoH Output Current — High on Y mA
TC 20
loL Output Current — Low on o mA
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MC74F579

FUNCTION TABLE
MR SR cs PE CEP CET u/D OE CP Function
X X H X X X X x | og to 1107 in Hi-z (PE disabled)
X X L H X X X H X 1/0q to I/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 1 Synchronous reset for all flip-flops
H H L L X X X X 1 Parallel load all flip-flops
H H (not LL) H X X X 1 Hold
H H (not LL) X H X X + | Hold (TC held high)
H H (not LL) L L H X 1 Count up
H H (not LL) L L L X 1 Count down

H = High voltage level
X =Don't care

L = Low voltage level

1 = Low-to-High clock transition

(not LL) = CS 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 Typ (2) Max
25 loH =-1.0mA Vec =45V
TC v V)L = MAX
2.7 3.4 ViH = MIN Ve =475V
VOH Output HIGH Voltage
2.4 3.3 log=-3.0mA Vee =45V
1/0n \Y ViL = MAX
2.7 33 ViH = MIN Vee =475V
TC loL = 20 mA Vec =45V
VoL Output LOW Voltage 0.35 0.5 \% VL = MAX
1/0n loL =24 mA ViH = MIN
VK Input Clamp Diode Voltage -0.73 -1.2 \Y Vcec =45V, IIN=-18 mA
1/On 1.0 mA VIN =55V
Vcc =55V
others 100 HA VIN=7.0V
IIH Input HIGH Current
1/0On 70
HA Vcc =55V, VIN=27V
others 20 cc IN
E
L Input LOW Current I);(c)ept -0.6 mA Vcc =55V, Vy=05V
n
OFF-State Current
lozH High-Level Voltage Applied 0 Vout =27V
1/0n HA Vee =55V
| OFF-State Current 600 v — 05V
ozZL Low-Level Voltage Applied B ouT =%
los Output Short Circuit Current (Note 3) —-60 -80 -150 mA Vce = MAX, Voyt =0V
IccH 95 135
Icc Total Supply Current (total) IccL 105 145 mA Vce = MAX
lccz 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 Vo = 5.0 V, Tp = 25°C.

3. Not more than one output should be shorted at a time. For Igg testing, the use of high-speed test apparatus and/or 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, I g tests should be per-

formed last.
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AC ELECTRICAL CHARACTERISTICS

MC74F579

74F 74F
Ta = +25°C Ta = 0°C to +70°C
Vce = +5.0V Vce = 5.0V £10%
CL = 50 pF CL = 50 pF
Symbol Parameter Min Typ Max Min Max Unit
fmMAX Maximum Clock Frequency 100 80 MHz
tPLH Propagation Delay 5.0 10.5 5.0 11.5 ns
tPHL CP to I/Op, 5.0 10.5 5.0 11.5
tPLH Propagation Delay 4.5 10 4.5 11 ns
tPHL CPtoTC 5.5 10 5.0 11
tPLH Propagation Delay 35 8.0 35 9.0 ns
tPHL UDtoTC 4.5 8.0 4.5 9.0
tPLH Propagation Delay 3.5 7.0 3.5 8.5 ns
tPHL CETto TC 35 8.0 35 8.5
Propagation Delay

tPHL MR to 1/0p, 5.0 10 5.0 11 ns
tpzH Output Enable Time to HIGH or 4.5 10.5 4.5 11.5 ns
tpzL LOW Level CS, PE to I/Op 6.5 10.5 6.0 11.5
tPHZ Output Disable Time to HIGH or 3.0 7.5 3.0 9.0 ns
tpLz LOW Level CS, PE to I/0 4.0 9.5 4.0 1
tpzH Output Enable Time to HIGH or 4.0 8.5 4.0 9.5 ns
tpzL LOW Level OE to I/0p 6.0 9.5 5.0 10.5
tPHZ Output Disable Time to HIGH or 1.0 6.0 1.0 6.5 ns
tpLz LOW Level OE to I/0Op, 25 7.0 25 8.0

AC SETUP REQUIREMENTS

T4F T4F
Ta = +25°C Ta = 0°C to +70°C
Vce = +5.0V Vce = 5.0V £10%
CL = 50 pF CL = 50 pF

Symbol Parameter Min Typ Max Min Typ Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 4.0 ns
ts(L) 1/Op, to CP 3.0 4.0
th(H) Hold Time, HIGH or LOW 1.0 1.0 ns
th(L) I/Op to CP 1.0 1.0
ts(H) Setup-Time,HIGH or LOW 9.5 10 ns
ts(L) PE, SR or CSto CP 9.5 10
th(H) Hold Time, HIGH or LOW 0 0 ns
th(L) PE, SR or CS to CP 0 0
ts(H) Setup-Time, HIGH or LOW 5.0 5.5 ns
ts(L) CET, CEP to CP 9.0 10.5
th(H) Hold Time, HIGH or LOW 0 0 ns
th(L) CET, CEP to CP 0 0
ty CP Pulse Width 45 6.0 ns
tw(L) MR Pulse Width 35 45 ns
trec MR Recovery Time 4.0 4.5 ns
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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 By outputs are
capable of sinking 64 mA and sourcing up to 15 mA, providing very good ca-
pacitive drive characteristics. The MC74F623 is a non-inverting version of the
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 buslines are at highimpedance, both sets of bus lines (16 in all) will remain
at their last states.
¢ High Impedance NPN base inputs for reduced loading (70 YA in High

and Low states)

* |deal for Applications which Require High Output drive and minimal

bus loading
¢ Octal Bidirectional Bus Interface
» 3-State Buffer Outputs Sink 64 mA and Source 15 mA
e — F620 Inverting

— F623 Noninverting
* ESD Protection > 4000 Volts

PIN ASSIGNMENTS

Vcc OEBA By By By By Bg By

mmmmmmmmmm

MC74F620
MC74F623

OCTAL BUS TRANSCEIVER
WITH 3-STATE OUTPUTS
(INVERTING AND NONINVERTING)

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

Vcc OEBA By By By By Bg By

mmmmmmmmmm

) F620 )

F623

Lellellaflalls fle]lzlsllofluo]

OEAB Ay AL Ay A3 A4 As Ag A7 GND

Lellellaflallsfle]lz]lslloflwo]

OEAB Ag

At A A3 A4 Ay Ag A7 GND
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MC74F620 « MC74F623

LOGIC SYMBOLS

2 3 4 5 6 7 8 9 2 3 4 5 6 7 8 9
O RN
1 —— oEAB 1 —— oeaB
19 —(C| OEBA F620 19 —(Q| OEBA F623
Bp By By B3 Bg By Bg By Bp By Bp B3 Bg By Bg By
IS EEEN LR L LL
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 4
B datato A bus B data to A bus
L H A 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

Limits
Symbol Parameter Min Typ Max Unit
Vce DC Supply Voltage 74 4.5 5.0 5.5 Vv
TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current O High Ap Outputs 74 — — -3.0 mA
loH Output Current O High Bp Outputs 74 — — -15 mA
loL Output Current 0 Low Ap Outputs 74 — — 24 mA
loL Output Current O Low Bp Outputs 74 — — 64 mA
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MC74F620 « MC74F623

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Symbol Parameter Limits Test Conditions
Min Typ Max Unit (Note 1)
VIH Input HIGH Voltage 2.0 — — \% Guaranteed as a HIGH Signal
VIL Input LOW Voltage — — 0.8 \% Guaranteed as a LOW Signal
Vik Input Clamp Diode Voltage — — -1.2 \ Vce = MIN, Iy =-18 mA
74 2.4 33 — V | log=-30mA | vec=45V
An 74 2.7 33 — V | lon=-30mA | vec=475V
VOoH Output HIGH Voltage 74 2.4 3.4 — V | log=-30mA | vcc=45V
Bn 74 2.7 3.4 — V | log=-30mA | vec=475V
74 2.0 — — V | lIoq=-15.0mA | vcc =45V
VoL Output LOW Voltage An 74 — 035 | 050 | vV | loL=24mA Ve = MIN
VoL Output LOW Voltage Bn 74 — — 0.55 \% loL =64 mA Vce = MIN
lozH + |H | Output Off Current HIGH — — 70 WA | Vce = MAX VouTt =27V
lozL + IIL Output Off Current LOW — — -70 HA | Vcc = MAX VouyT=05V
OEBA, OEAB — — 20 HA Vcec =MAX, VIN=2.7V
IIH Input HIGH Current OEBA, OEAB — — 100 WA | Vcc=0V,V|N=T7.0V
Others — — 1.0 | mA | Vcc=MAX,V|N=55V
L Input LOW Current Non I/O Pins — — -20 HA | Vcc=MAX,V|N=05V
I0s (Cl)\luc:FeUtZ)Short Circuit Current :0_A7 —60 — -150 mA | Ve = MAX, VouT = GND
0-B7 -100 — | 225
IcCH — — 92 Vout = HIGH
Icc Power Supply Current F620 lccL — — 110 mA | Vout = LOW Vce = MAX
lccz — — 92 Vout = HIGH Z
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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MC74F620 « MC74F623

LOGIC DIAGRAMS

]

OEBA

OEAB

F623

18

—— BO

17

— Bl

16

+— B

15

¢+— B

14

+— By

13

+— Bsg

12

YUY YU YOl g Yl

) 18 2
Q T

17 3
0%} " T
) 16 4
Q I
) 15 5
Q T
) 14 6
Q .
) 13 7
Q R
) 12 8
Q I

u 9
Q .

YUYl Yy Yl

M ATAT AT A AT AT A
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MC74F620 « MC74F623

AC ELECTRICAL CHARACTERISTICS For F620

T74F 74F
Ta = +25°C Ta =0°C to +70°C
Vce =+5.0V Vce =+5.0V #10%

CL =50pF CL =50 pF
Symbol Parameter Min Typ Max Min Typ Max Unit
tPLH Propagation Delay 25 — 6.5 2.0 — 7.5 ns
tPHL Anp to B and By to Ap 1.0 — 4.5 1.0 — 5.0
tpzH Output Enable Time 3.0 — 10.5 25 — 11.5 ns
tpzL to High or Low level, OEBA to A 4.0 — 10.5 35 — 11.5
tPHZ Output Disable Time 2.5 — 7.5 2.0 — 8.0 ns
tpLz to High or Low level, OEBA to A 15 — 7.0 1.0 — 7.5
tpzH Output Enable Time 35 — 10.5 35 — 11.5 ns
tpzL to High or Low level, OEAB to Bp, 45 — 10.0 4.0 — 11.0
tPHZ Output Disable Time 3.0 — 9.5 25 — 10.5 ns
tpLz to High or Low level, OEAB to Bp, 3.0 — 9.5 15 — 10.5

AC ELECTRICAL CHARACTERISTICS For F623
T74F 74F
Ta = +25°C Ta =0°C to +70°C
Vcc=+5.0V Vce =+5.0V £10%

CL =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Typ Max Unit
tPLH Propagation Delay 2.0 — 55 2.0 — 6.5 ns
tPHL Ap to Bp 3.0 — 7.0 25 — 7.5
tPLH Propagation Delay 2.0 — 6.0 2.0 — 6.5 ns
tPHL B to Ap 3.0 — 7.0 25 — 7.5
tpzH Output Enable Time 3.5 — 10.5 35 — 12.0 ns
tpzL to High or Low level, OEBA to Ap 5.0 — 9.5 5.0 — 10.0
tPHZ Output Disable Time 15 — 6.5 15 — 75 ns
tpLz to High or Low level, OEBA to Ap 15 — 6.5 15 — 7.0
tpzH Output Enable Time 35 — 10.0 35 — 11.5 ns
tpzL to High or Low level, OEAB to By, 4.5 — 9.0 4.5 — 9.5
tpHZ Output Disable Time 3.0 — 8.5 3.0 — 10.0 ns
tpLz to High or Low level, OEAB to Bp, 4.0 — 9.0 2.0 — 10.0
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OCTAL BUS TRANSCEIVER,
INVERTING WITH 3-STATE OUTPUTS

The MC74F640 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 Transmit/Receive (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 pA in High and Low States)

* |deal 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
e ESD Sensitive — 4000 V HBM

PIN ASSIGNMENT
Vcc OE By By Bp B4 Bs Bs

mmmmmmmmmm
D

I 7 M

TR Ap At Ay A3 A4 As Ag A7 GND

FUNCTION TABLE

Inputs H = High Voltage Level
L = Low Voltage Level
OE TIR Outputs X = Don't Care
Z = High Impedance “Off” State
L L Bus B data to Bus A
L H Bus A data to Bus B
H X z

MC74F640

OCTAL BUS TRANSCEIVER,
INVERTING WITH
3-STATE OUTPUTS

FASTO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXDW SOIC

LOGIC SYMBOL

2 3 4 5 6 7 8 9

A A1 A) A3 Aq A5 Ag A7
1—TR

19—9 OE
Bp By By B3 Bg Bg Bg By

18 17 16 15 14 13 12 1.1
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GUARANTEED OPERATING RANGES

MC74F640

Symbol Parameter Min Typ Max Unit
Vce DC Supply Voltage 74 4.5 5.0 5.5 \Y,
TA Operating Ambient Temperature Range 74 0 25 70 °C
loH Output Current — High Ap, Outputs 74 -3.0 mA
loH Output Current — High Bp Outputs 74 -15 mA
loL Output Current — Low Anp Outputs 74 24 mA
loL Output Current — Low Bp, Outputs 74 64 mA

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 \% Guaranteed as a HIGH Signal
VL Input LOW Voltage 0.8 \% Guaranteed as a LOW Signal
VK Input Clamp Diode Voltage -1.2 \Y Vce = MIN, |y =-18 mA
74 2.4 33 v loH=-30mA | Vcc=45V
An 74 2.7 33 v loH=-3.0mA | Vcc=4.75V
VOH Output HIGH Voltage 74 2.4 3.4 \ loH=-3.0mA | Vcc=45V
Bn 74 2.7 3.4 % loH=-30mA | Vcc=4.75V
74 2.0 v loH=-15mA | Vcc =45V
VoL Output LOW Voltage An 74 035 | 05 % loL=24mA | Vcc=MIN
VoL Output LOW Voltage Bn 74 0.55 \Y loL = 64 MA Vce = MIN
lozH + |4 | Output Off Current HIGH 70 HA Vce = MAX VouT =27V
lozL + L Output Off Current LOW -70 HA Vce = MAX VoyT=0.5V
OE, TR 40 uA | vec=MAX, viy=27V
m Input HIGH Current OE, TR 100 uA | vec=ov,viy=7.0V
Others 1.0 mA | Vce =MAX, ViN=5.5V
L Input LOW Current OE, TR —40 uA | Vec=MAX, vy =05V
, | Ao—A7 -60 -150
los Output Short Circuit Current mA Vce = MAX, VoyT = GND
Bg—B7 -100 -225
Icc Power Supply Current IlccL 120 mA }I./?R"'t::OL\(/)W Ve = MAX
lccz 100 80Eut_ :4SI25/H z
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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LOGIC DIAGRAM

Ag A1

MC74F640

A2 A3
& °

A4
16

Ag

L

A7

19

Y [[Y

o] !
-1
TIR —¢
18 17 16 15 14 13 12 1
Ve =PIN20 Bo By B2 B3 B4 Bs Bs B7
GND =PIN 10
AC ELECTRICAL CHARACTERISTICS
T4F T4F
Ta = +25°C Ta =0°Cto +70°C
Vec =+5.0V Vce = +5.0 V £10%
CL =50 pF CL =50pF
R =500 Q R =500 Q
Symbol Parameter Min Typ Max Min Typ Max Unit
tPLH Propagation Delay 2.0 7.0 2.0 8.0 ns
tPHL Ap to Bp, B to Ap 1.0 5.0 1.0 55
tpzH Output Enable Time 35 11 35 13 ns
tpzL to High or Low Level 6.0 11 6.0 12
tpHZ Output Disable Time 15 8.0 15 9.0 ns
tpLz to High or Low Level 1.0 7.0 1.0 7.5
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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
VccCPBA SBA OE By By By B3 Bg Bg Bg By

[ea][zs ][22 ] [ar ][0 ] [so] e[ 17 ][16] [s5 [ [14] s3]

) F646

Ledlallsflalls{le]lz]le]loflro]{ufls]

CPAB SAB DIR Ay A; Ay A3 A4 As Ag A7 GND

Vce CPBA SBA OE Eo E]_ EZ Eg E4 Es Ee E7

[2¢][2s ][ 22][21 ] [20] [s0] 16 ][w7][16] [15][14 ][ 2]

) F648

Ledlellaflalls{le]lz]lslloflro]{ufls]

CPAB SAB DIR Ay Ay Ay A3 A4 As Ag A7 GND
LOGIC SYMBOLS

MC54/74F646
MC54/74F648

OCTAL TRANSCEIVER/REGISTER

WITH 3-STATE OUTPUTS
FASTO SCHOTTKY TTL

W
24 J SUFFIX
1

CERAMIC
CASE 758-01
\
o N SUFFIX
PLASTIC
1 CASE 724-03

SOIC
CASE 751E-03

, DW SUFFIX
24\%
1

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

4 5 6 7 8 9 101 4 5 6 7 8 9 101
I B bbbbdddd

1 —dcpap 0 AL A2 A3 A4 As Ag A7 1—lcpap 0 AL A2 A3 A4 As Ag A7

2 —13AB 2 —saB

3 — 3 —

28 — 2:3RBA F646 23 —— E:EBA F648

22 —sBA 22 ——SBA

21 —CJOE By By By B3 Bs Bg Bg By 21—QOE By By By B3 By By Bg By
BN TTTTTTTT
20 19 18 17 16 15 14 13 20 19 18 17 16 15 14 13

This document contains information on a product under development. Motorola reserves the right to change or discontinue this product without notice.
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MC54/74F646 « MC54/74F648

FUNCTION TABLE

Inputs Data 1/0*
Operation/F urttron
OE bar DIR CPAB CPBA SAB SBA Ap-A7 Bo-B7
H X HorL HorL X X Input Input Isolation
H X 1 X X X Input Input Store Ap Data in A Register
H X X 1 X X Input Input Store By, Data in B Register
H X 1 1 X X Input Input Store Ap/Bp, Data in A/B Register
L H X X L X Input Output | A to B, — Real Time (Transparent Mode)
L H 1 X L X Input Output | Store Ap Data in A Register
L H HorL X H X Input Output | A Register to By, (Stored Mode)
L H 1 X H X Input Output | Clock Ap Data to B, and into A Register
L L X X X L Output Input B, to Ap — Real Time (Transparent Mode)
L L X 1 X L Output Input Store By Data in B Register
L L X HorL X H Output Input B Register to Ay (Stored Mode)
L L X 1 X H Output Input Clock Ap Data to By, and into B Register

*The data output function may be enabled or disabled by various signals at the OE bar and DIR inputs. Data input functions are always enabled; i.e., data at the
bus pins will be stored on every low-to-high transition of the appropriate clock inputs.
H = HIGH voltage level
L = LOW voltage level
X =Don't Care
t = Low-to-High transition

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit
Vce DC Supply Voltage 54,74 4.5 5.0 55 \%
) . 4 - 2 12
TA Operating Ambient Temperature Range 34 gs 22 705 °C
IOH Output Current O High 32 - - :E mA
loL Output Current O Low 32 _ _ 2481 mA

FAST AND LS TTL DATA
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LOGIC DIAGRAM
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MC54/74F646 « MC54/74F648

LOGIC DIAGRAM
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MC54/74F646 « MC54/74F648

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 — — \% Guaranteed as a HIGH Signal
VL Input LOW Voltage — — 0.8 \% Guaranteed as a LOW Signal
Vik Input Clamp Diode Voltage — — -1.2 \ Vce = MIN, Iy =-18 mA
54/74 2.4 — — V | loy=-3.0mA | vgc=45V
74 2.7 — — V | lon=-8.0mA | vgc =475V
VOH Output HIGH Voltage An. Bp
54 2.0 — — \% loH=-12.0mA | Vcc =45V
74 2.0 — — V | lon=-150mA | vec =45V
54 — — | 055 | vV | IoL=48mA Ve = MIN
VoL Output LOW Voltage An, Bn
74 — — | 055 | vV | IgL=64mA Ve = MIN
Non 1/O Pins — — 20 HA Vcec =MAX, VIN =27V
IIH Input HIGH Current Non I/O Pins — — 100 MA | Vcc=MAX,V|N=T7.0V
I/0 (Aa, Bn) — — 1.0 mA | Vcc=MAX,VIN=5.5V
L Input LOW Current Non 1/O Pins — — —600 | MA | Vcc =MAX,V|N=0.5V
IIH + lozH | Output Leakage Current 1/0 (An, Bn) — — 70 MA | Vce = MAX VouTt =27V
IIL + lozL Output Leakage Current I/O (An, Bp) — — —650 | A | Vcc =MAX,VoyT=05V
los Output Short Circuit Current (Note 2) -100 — —225 | mA | Vcc = MAX, VoyTt = GND
lccH — — 135 Vout = HIGH
Icc Power Supply Current IccL — — 150 mA | Vout=LOW Vce = MAX
lccz — — 150 Vout = HIGH Z
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

MC54/74F646 « MC54/74F648

54/74F 54F T4F
Ta = +25°C Ta =-55°Cto +125°C Ta =0°Cto +70°C
Vcc =+5.0V Vce =+5.0V +10% Vce =+5.0V #10%
CL =50pF CL =50 pF CL =50pF
R =500 Q RL =500 Q Rl =500 Q
Symbol Parameter Min Max Min Max Min Max Unit
fMAX Maximum Clock Frequency 100 — 75 — 90 — MHz
tPLH Propagation Delay 2.0 7.0 2.0 8.5 2.0 8.0 ns
tPHL Clock to Bus 2.0 8.0 2.0 9.5 2.0 9.0
tPLH Propagation Delay 1.0 7.0 1.0 8.0 1.0 7.5 ns
tPHL Bus to Bus (F646) 1.0 6.5 1.0 8.0 1.0 7.0
tPLH Propagation Delay 1.0 7.0 1.0 10.0 1.0 7.5 ns
tPHL Bus to Bus (F648) 1.0 6.5 1.0 9.0 1.0 7.0
tPLH Propagation Delay 2.0 7.5 2.0 10.0 2.0 9.0 ns
tPHL SBA or SAB to Ap or B 2.0 7.5 2.0 10.0 2.0 9.0
tpzH Output Enable Time 2.0 7.0 2.0 9.5 2.0 8.5 ns
tpzL OE to Ap or Bp 2.0 7.0 2.0 9.5 2.0 8.5
tPHZ Output Disable Time 1.0 7.0 1.0 9.5 1.0 8.5 ns
tpLz OE to Ap or By 2.0 7.0 2.0 9.5 2.0 8.5
tpzH Output Enable Time 2.0 7.0 2.0 9.5 2.0 8.5 ns
tpzL DIR to Ap or By 2.0 7.0 2.0 9.5 2.0 8.5
tpHZ Output Disable Time 1.0 7.0 1.0 9.5 1.0 8.5 ns
tpLz DIR to Ap or B 2.0 7.0 2.0 9.5 2.0 8.5
AC OPERATING REQUIREMENTS
54/74F 54F 74F
Ta =+25°C Tp =-55°C to +125°C Tpa =0°Cto+70°C
Vcc =+5.0V Vce =+5.0V #10% Vcec =+5.0V +10%
C| =50 pF CL =50pF C| =50 pF
R =500 Q R =500 Q R =500 Q
Symbol Parameter Min Max Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 4.0 — 5.0 — 5.0 — ns
ts(L) Bus to Clock 4.0 — 5.0 — 5.0 —
th(H) Hold Time, HIGH or LOW 0.0 — 0.0 — 0.0 — ns
th(L) Bus to Clock 0.0 — 0.0 — 0.0 —
tw(H) Clock Pulse Width 4.0 — 4.0 — 4.0 — ns
tw(L) HIGH or LOW 5.0 — 5.0 — 5.0 —
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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 Transmit/Receiver (T/R) 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 pA in

HIGH and LOW States)

* |deal in Applications Where High Output Drive and Light Bus Loading
are Required (I is 20 pA versus Fast std of 600 pA)

e 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

e ESD Protection > 4000 Volts

PIN ASSIGNMENT
B1 GND GND B4 Bg Bg By PARITY

mmmmmmmmmmmn
D

Lillellsflalls flellz]lelloflaof{ufls]

TR Ay Ay Ay A3 As Vcc As Ag A7 ODDIERROR

EVEN
LOGIC SYMBOL

2| T i i |6 i3 T 1|O

Ao AL Ay A3 Ay A5 Ag A7
X o PARITY 13

24 —dOE I

1 EVEN/ODD ERROR p— 12

Bp By By B3 Bg Bg Bg By

23 22 21 20 17 16 15 14

MC74F657A,B

OCTAL BIDIRECTIONAL

TRANSCEIVER WITH 8-BIT PARITY

GENERATOR CHECKER
(3-STATE OUTPUTS)

FASTO SCHOTTKY TTL

a i a J SUFFIX

CERAMIC
CASE 758-01

ii::::iia N SUFFIX
PLASTIC

CASE 724-03

, DW SUFFIX
ZAI\M
1

SOIC
CASE 751E-03

ORDERING INFORMATION

MC74FXXXAJ/BJ Ceramic
MC74FXXXAN/BN Plastic
MC74FXXXADW/BDW  SOIC
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MC74F657A, B
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 45 5.0 55 \Y
A Operating Ambient 74 0 o5 70 oc
Temperature Range
IOH Output Current — High 74 -3.0/-15 mA
loL Output Current — Low 74 24/64 mA
FUNCTION TABLE
Number of
Inputs That are High Inputs Input/Output Outputs
OE T/E Even/Odd Parity Error Outputs Mode
L H H H z Transmit
L H L L z Transmit
L L H H H Receive
0,2,4,6,8 L L H L L Receive
L L L H L Receive
L L L L H Receive
Number of
Inputs That are High Inputs Input/Output Outputs
OE TR Even/Odd Parity Error Outputs Mode
L H H L z Transmit
L H L H z Transmit
L L H H L Receive
1,357 L L H L H Receive
L L L H H Receive
L L L L L Receive
Don't Care H X X 4 z 4

H = HIGH Voltage Level; L = LOW Voltage Level; X = Don't Care; Z = HIGH impedance state.
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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 \ Guaranteed Input HIGH Voltage
VL Input LOW Voltage 0.8 \Y, Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage -0.73 | -1.2 \% Vce = MIN, |y =-18 mA
All Outputs 74 24 Vcc =45V
Y loH = -3.0 mA
VOH 27 | 34 Vee =4.75V
Output HIGH Voltage BO_B7
PARITY, 74 | 20 Y, loH=-15mA |Vcc=45V
ERROR
AO-A7 74 035 | 05 \Y loL = 24 mA
VoL Output LOW Voltage BO-B7 Vee = MIN
PARITY, 74 0.4 0.55 \ loL =64 mA
ERROR
TIR, OE, EVEN/ODD 100 [ pa |[vec=ovivny=70v
AO-A7 2.0 Vecc =55V, V|N=55V
IIH Input HIGH Current BO-B7, PARITY 1.0 mA Vcc=55V,V|N=55V
EVEN/ODD 20
T/E, & 70 HA Vcec =MAX,VIN=2.7V
EVEN/ODD -20
L Input LOW Current T/E, & 0 HA Vce = MAX, VIN=0.5V
N o | [vecmmxvour=ary
| Off-State Current LOW o hA
lll_oz|_ Level Voltage Applied PARITY 70 Vee =MAX, Vout =05V
:
HA
o Ap Outputs —60 -150
los Sl‘jffe“,ﬁf(ﬁ,%’ﬁe%;““'t PARITY. B Outputs, | ;o s | M |Vec=MAX VouT=0V
ERROR
IccH 90 135
Icc Total Supply Current IccL 106 150 mA Vce = 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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MC74F657A, B

F657A
AC ELECTRICAL CHARACTERISTICS
74F T74F
Ta = +25°C Ta =0°Cto +70°C
Vce =+5.0V Vce = +5.0 V + 10%
CL =50 pF CL =50 pF
Symbol Parameter Min Typ Max Min Max Unit
tPLH Propagation Delay 2.0 7.0 2.0 7.5 ns
tPHL Apto B or By to Ap 2.0 7.0 2.0 7.5
tPLH Propagation Delay 6.0 13 5.5 14 ns
tPHL Ap to PARITY 6.5 13 6.5 14
tPLH Propagation Delay 4.5 10.5 4.5 11 ns
tPHL EVEN/ODD to PARITY, ERROR 4.5 10.5 4.5 115
tPLH Propagation Delay 7.0 18 6.5 19 ns
tPHL B, to ERROR 7.0 18 6.5 19
tPLH Propagation Delay 8.0 14 7.0 15 ns
tPHL PARITY to ERROR 7.0 14 7.0 15
tpzH Output Enable Time 3.0 8.0 3.0 9.0 ns
tpzL to HIGH or LOW Level 4.0 9.0 4.0 10
tpHZ Output Disable Time 2.0 7.5 2.0 8.0 ns
tpLz from HIGH or LOW Level 2.0 6.0 2.0 6.5
F657B
AC ELECTRICAL CHARACTERISTICS
74F T4F
Tp = +25°C Ta =0°C to +70°C
Vce =+5.0V Ve = +5.0 V +10%
C| =50 pF CL =50pF
Symbol Parameter Min Typ Max Min Max Unit
tPLH Propagation Delay 2.0 6.0 2.0 6.5 ns
tPHL Anto By or By to A 2.0 6.0 2.0 6.5
tPLH Propagation Delay 4.5 11.5 4.5 13 ns
tPHL Ap to PARITY 4.5 11.5 45 13
tPLH Propagation Delay 2.0 7.5 2.0 8.5 ns
tPHL EVEN/ODD to PARITY, ERROR 2.0 7.5 2.0 8.5
tPLH Propagation Delay 4.0 15 35 16 ns
tPHL B, to ERROR 4.0 15 35 16
tPLH Propagation Delay 5.0 11 4.0 12 ns
tPHL PARITY to ERROR 5.0 11 4.0 12
tpzH Output Enable Time 2.0 7.0 2.0 8.0 ns
tpzL to HIGH or LOW Level 2.0 7.0 2.0 8.0
tPHZ Output Disable Time 2.0 6.0 2.0 6.5 ns
tpLz from HIGH or LOW Level 2.0 6.0 2.0 6.5
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MC74F657A, B

LOGIC DIAGRAM
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8-BIT BIDIRECTIONAL
BINARY COUNTER (3-STATE)

The MC74F779 is a fully synchronous 8-stage up/down counter with multi-
plexed 3-state /O ports for bus-oriented applications. All control functions
(hold, count up, count down, synchronous load) are controlled by two mode
pins (S, 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 High 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 1/0O Ports For Bus-oriented Applications
e Built-In Look-Ahead Carry Capability
¢ Count Frequency 145 MHz Typ
* Supply Current 90 mA Typ
¢ Fully Synchronous Operation
e Separate Pins for Master Reset and Synchronous Reset
* Center Power Pins to Reduce Effects of Package Inductance
* See F269 for 24-Pin Separate 1/0O Port Version
¢ See F579 for 20-Pin Version
e ESD Protection > 4000 Volts

PIN ASSIGNMENT
log CP CET Vec TC

I_II_II_II_II_II_II_II_I

L) Lo [af [af [s] [e] [2] [e]

/01 /0y 1103 GND 1/04 /05 1/0g /07

LOGIC SYMBOL

110
[ |
So S1
14 — CET -
15 —qCP TCp— 12
9 —{ OE
0y 1101 10y 1/03 104 105 1/0g 107

2 3 4 5 6 7 8 9
GUARANTEED OPERATING RANGES

MC74F779

8-BIT BIDIRECTIONAL
BINARY COUNTER (3-STATE)

J SUFFIX
CERAMIC
CASE 620-09

vl

16

N SUFFIX
\i PLASTIC
CASE 648-08

@ D SUFFIX
1 soic

1 CASE 751B-03

ORDERING INFORMATION

MC74FXXXJ Ceramic
MC74FXXXN  Plastic
MC74FXXXD SOIC

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 74 4.5 5.0 55 \%
TA Operating Ambient Temperature Range 74 0 25 70 °C
1/0g—1/07 -3.0
| Output Current — High 74 mA
OH P TC -1.0
1/0g—1/07 24
loL Output Current — Low 74 mA
TC 20
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FUNCTION TABLE

MC74F779

S1 SO E E CP Operating Mode
X H I/Oato I/Oh in Hi-Z
X L Flip-flop outputs appear on I/O lines
X H i Parallel load all flip-flops
(not LL) H X 1 Hold (TC held High)
H L X 1 Count up
L H L X 1 Count Down

H = High voltage level

L = Low voltage level
X =Don't care

t = Low-to-High clock transition
(not LL) = S1 and S5 should never be Low voltage level at the same time in the hold mode only.

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

T4F
Typ Test Conditions
Symbol Parameter Min (Note 2) Max Unit (Note 1)
2.5 loH=-1.0 mA Vcc =45V
TC Y, V|L = MAX
2.7 3.4 V|H = MIN Vcc =475V
VOH Output HIGH Voltage
2.4 3.3 loH=-3.0mA | Vcc=45V
1/0n Y, VL= MAX
2.7 3.3 VIH = MIN Vcc =475V
TC loL=20mA | Vcc=45V
VoL Output LOW Voltage 0.35 0.5 \Y% ViL = MAX
1/0n loL =24 mA V|H = MIN
ViK Input Clamp Diode Voltage -0.73 -1.2 \ Vcec =45V, N =-18 mA
1/0n 1.0 mA VIN=5.5V
Vcc =55V
others 100 HA VIN=T7.0V
IIH Input HIGH Current
1/0n 70
A Vee =55V, Vy=27V
others 20
m Input LOW Current El’jgem 06 | mA | Vec=55V,Viy=05V
n
OFF-State Current
I0ZH | High-Level Voltage Applied 70 VouT =27V
1/On HA Vcec =55V
| OFF-State Current 600 v —05vV
ozL Low-Level Voltage Applied B ouT =%
los Output Short Circuit Current (Note 3) -60 -80 -150 mA Vce = MAX, Voyt =0V
lccH 82 116
Icc Total Supply Current (total) IccL 91 128 mA Vce = MAX
lccz 97 136
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 Vcc = 5.0 V, Ta = 25°C.

3. Not more than one output should be shorted at a time.
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AC ELECTRICAL CHARACTERISTICS

MC74F779

T4F 74F
Ta = +25°C Ta =0°C to +70°C
Vcec=+5.0V Vce = +5.0 V £10%
CL =50pF CL =50pF
Symbol Parameter Min Typ Max Min Max Unit
fMAX Maximum Clock Frequency 125 80 MHz
tPLH Propagation Delay 4.5 10.5 4.5 11 ns
tPHL CP to I/Op 5.5 10.5 5.5 11
tPLH Propagation Delay 4.5 9.0 4.5 10 ns
tPHL CPtoTC 4.5 9.0 4.5 10
tPLH Propagation Delay 3.0 6.5 25 7.5 ns
tPHL CETto TC 3.0 7.5 25 8.0
tpzH Enable Time from 25 7.0 25 8.0 ns
tpzL High or Low Level 4.5 9.0 4.5 9.5
tPHZ Disable Time from 1.0 6.5 1.0 8.0 ns
tpLz High or Low Level 1.0 7.0 1.0 8.0
AC SETUP REQUIREMENTS
T4F T4F
Ta = +25°C Ta =0°Cto +70°C
Vcc =+5.0V Vce =+5.0 V £10%
CL =50 pF CL =50 pF

Symbol Parameter Min Typ Max Min Typ Max Unit
ts(H) Set-up time, HIGH or LOW 5.0 5.0 ns
ts(L) 1/Op to CP 5.0 5.0
th(H) Hold time, HIGH or LOW 1.0 2.0 ns
th(L) 1/0Op to CP 1.0 2.0
ts(H) Set-up time, HIGH or LOW 5.0 5.0 ns
ts(L) CETto CP 5.5 6.0
th(H) Hold time, HIGH or LOW 0 0 ns
th(L) CETto CP 0 0
ts(H) Set-up time, HIGH or LOW 8.0 8.5 ns
th(H) Hold time, HIGH or LOW 0 0 ns
th(L) Spto CP 0 0
tw(H) ) 4.0 4.0
tw(l) Clock Pulse Width 4.0 4.0 ns
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MOTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA from Logic Marketing

Clock Driver MC74F803
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- CLOCK DRIVER QUAD
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- D-TYPE FLIP-FLOP WITH
ple outputs that are synchronous. Because of the matched propagation de- MATCHED PROPAGATION
lays, the duty cycles of the output waveforms in a clock driver application are
symmetrical within 1.0 to 1.5 nanoseconds. DELAYS
e Edge-Triggered D-Type Inputs
» Buffered Positive Edge-Triggered Clock
¢ Matched Outputs for Synchronous Clock Driver Applications 3 SUEEIX
e Qutputs Guaranteed for Simultaneous Switching |'l CERAMIC
. . . i CASE 632-08
Pinout: 14-Lead Plastic (Top View) 14
oy -~ 1

Vec NC 03 cP

[l 5] [2] [ [o] [5] [e]

\ N SUFFIX
) \ PLASTIC
u CASE 646-06
1
&
1

GND NC OO0 DO D1 01 GND
D SUFFIX

SoIC
CASE 751A-03
GUARANTEED OPERATION RANGES

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 55 \%

LOGIC SYMBOL
TA Operating Ambient 0 25 70 °C

Temperature Range
4 5 10 1

IOH Output Current — High — — -20 mA | | | |

loL Output Current — Low — — 24 mA DO D1 D2 D3

LOGIC DIAGRAM
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CP D CP D CP D CP D Voc =PIN 14
Q Q 0] Q GND=PINS1AND7
NC = PINS 2 AND 13
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11/93
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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 O1 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 propagation delays for the Og, O2,
and O3 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 |oH 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 — — \% Guaranteed Input HIGH Voltage
VL Input LOW Voltage — — 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage — — -12 \% IIN =-18 mA Vce = MIN
VOH Output HIGH Voltage 2.5 — — \% loH =-20 mA Vcc =45V
VoL Output LOW Voltage — 0.35 0.5 \ loL =24 mA Vce = MIN

— — 20 HA VIN=27V Vce = MAX
IIH Input HIGH Current — — 100 VIN=7.0V Vce = MAX
L Input LOW Current — — -0.6 mA VIN=05V Vce = MAX
los Output Short Circuit Current -60 — -150 mA Vout =0V Vce = MAX

(Note 2)

Icc Power Supply Current — — 70 mA Vce = MAX

* Normal test conditions for this device are all four outputs switching simultaneously. Two outputs of the 74F803 can be tied together and the o doubles.
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 (Tp =0to 70°C, Vcc = 5.0 V + 10%, see Note 1)

CL =50 pF CL =100 pF

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
tpy Propagation Delay CP to On Variation (see Note 3) — 3.0 — 4.0 ns
tps 61 Propagation Delay Skew |tp| H Actual — tpp_ Actuall| — 1.0 — 2.0 ns

for O1 Only

tps Qo, Propagation Delay Skew |tp| 4 Actual — tp Actual| — 15 — 2.0 ns
0O, O3 for Og, O2, O3
tos Output to Output Skew (see Note 2) |tp & —tp $| — 15 — 25 ns
trise. tfall Rise/Fall Time for O1 (0.8 to 2.0 V) — 3.0 — 4.0 ns
01
trise.tfall. | Rise/Fall Time for Og, 02, O3 (0.8 t0 2.0 V) — | ss — | as ns
0O, 02, 03

1. The test conditions used are all four outputs switching simultaneously. The AC characteristics described above (except for O1) are also guaranteed when two

outputs are tied together.

2. Where t; 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 CP.
3. For a given set of conditions (i.e., capacitive load, temperature, Vo, and number of outputs switching simultaneously) the variation from device to device is

guaranteed to be less than or equal to the maximum.

MOTOROLA
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MC74F803
AC OPERATING REQUIREMENTS (Ta = 0 to 70°C, Ve = 5.0 V £ 10%)

CL =50 pF CL =100 pF
Symbol Parameter Min Max Min Max Unit
ts(H) Setup Time, HIGH or LOW 3.0 — 4.0 — ns
ts(L) Dpto CP 3.0 — 4.0 —
tf thtts (see Note) — 9.0 — 12 ns
th(H) Hold Time, HIGH or LOW 2.0 — 2.0 — ns
th(L) Dp to CP 2.0 — 2.0 —
tw(H) CP Pulse Width 7.0 — 8.0 — ns
tw(l) HIGH or LOW 6.0 — 8.0 —

The combination of the setup time (tg) 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.

74F803 INTERFACE AS CLOCK TO MC68020 SYSTEM

MC68020/MC68030
EL ] ok
Yee
33CLK1 MC68881/MC68882
14
c2
MC74F803 CLK
4 DO 00 3 Vce
21 b1 o1 |8 %RU
101 pp 02 |2 2 _
74F04 33CLK2 (40 mA OUTPUT DRIVE)
1 2 11 3 o3 |12
D Ry
1 cP 7
s L
L — 1 -
33CLK
CLK
66 MHz
MOTOROLA
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MC74F803
OUTLINE DIMENSIONS

J SUFFIX
| A} | CERAMIC PACKAGE
B — " CASE 632-08 NolTEDSI:MENSIONING AND TOLERANCING PER ANSI
R Y145\, 1982,
14 8 2. CONTROLLING DIMENSION: INCH.
3. DIMENSION L TO CENTER OF LEAD WHEN
[-B- ]| FORMED PARALLEL.

»~

DIM F MAY NARROW TO 0.76 (0.030) WHERE
THE LEAD ENTERS THE CERAMIC BODY.
. 632-01 THRU -07 OBSOLETE, NEW STANDARD

C— |<— L —> 632-08.

! MILLIMETERS INCHES
MIN | MAX | MIN | MAX
19.05 | 19.94 | 0.750 | 0.785
6.23 | 7.1 | 0.245 | 0.280
394 | 508 | 0155 | 0.200
039 | 050 | 0.015 | 0.020
140 | 165 | 0.055 | 0.065
2.54 BSC 0.100 BSC
021 | 038 | 0.008 [ 0.015
318 | 431 [ 0125 [ 0.170
762BSC o 0.300 BSC ,
0 [ 15 0 [ 15
051 | 1.01 | 0020 [ 0.040

e Y L

o

=
=

SEATING
PLANE

F G N— JL M
D 14pL J14PL

[4]0250010)® [T] AG | 1402500100 @ [T[ BO]

zgl—xc_.m'nclom)>|

N SUFFIX
PLASTIC PACKAGE
CASE 646-06 NOTES:
WP 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.

B
O 3. DIMENSION “B" DOES NOT INCLUDE MOLD
FLASH.

1 7
4. ROUNDED CORNERS OPTIONAL.
V V V V V V V 5. 646-05 OBSOLETE, NEW STANDARD 646-06.

~ A > NOTE 4 MILLIMETERS INCHES

M MIN MAX MIN MAX
—> F | L
[ \

18.16 | 19.56 | 0.715 | 0.770
G _JL_ SEATING - K
H DPLANE M

o

6.10 | 6.60 | 0.240 | 0.260
369 | 4.69 | 0.145 | 0.185
038 | 053 | 0015 | 0.021
102 | 178 | 0.040 | 0.070
2.54BSC 0.100 BSC

132 | 241 | 0.052 | 0.095
020 | 038 | 0.008 | 0.015
292 ] 343 | 0115 | 0135
gb62BSGoo 2300 BSGo

820 104 Wt~ B WaTYe
5 101 -6k -3

Z 2| | R|«|T(O|TM|o|O|m|>

D SUFFIX \ors
SOIC PACKAGE 1. DIMENSIONS “A" AND "B’ ARE DATUMS AND
CASE 751A-02 “T" 1S A DATUM SURFACE.

'T‘ 2. DIMENSIONING AND TOLERANCING PER ANSI
A Y14.5M, 1982.

— ] 3. CONTROLLING DIMENSION: MILLIMETER.
H H H H H H H 4. DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION.

5. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

-B-] P |'$'| 0.25 (0.010) @l B®™ | 6. 751A-01 S OBSOLETE, NEW STANDARD
s 751A-02.

@ 7
MILLIMETERS INCHES
H_ _ H H H_H \ MIN_ [ MAX | MIN [ MAX
R X 45° 8.55 8.75 | 0.337 | 0.344
G - _.‘ 380 | 4.00 | 0.150 | 0.157

' ' et T T o0
Bl = ==r=1==r 0 I f_j%l AR
e T T _‘L__ PLANE I
T B K v LB

0.40 1.25 | 0.016 | 0.049
[4]0.2500100 @ [T] BO| A |

127BSC 0.050 BSC
0.19 0.25 | 0.008 | 0.009
0.19 0.25 | 0.004 | 0.009

0 7 0 7
5.80 6.20 | 0.229 | 0.244
0.25 050 | 0.010 | 0.019

;UTzXQG)'nUOW)%
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10-BIT BUFFERS/LINE DRIVERS
(WITH 3-STATE OUTPUTYS)

The MC54/74F827 and MC54/74F828 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 AMD’s 29827
and 29828. The F828 is an inverting version of the F827.

* 3-State Outputs Drive Memory Address, Bus and Clock Lines

e Qutputs Sink 64 mA

* 15 mA Source Current

¢ Flow Through Pinout Architecture for Microprocessor Oriented
Applications

CONNECTION DIAGRAMS (TOP VIEW)

Vee 2 5 O Oz OE

R S

) F827

Ledlelaflalls Lo ]ls]lelloflao]{ufls]

OEp Dp Dy Dp D3 Dg Dg Dg D7 Dg Dg GND

Vee OO 01 04 05 06 07 OE2

ﬁmmmmmmmmmmm

) Fg28

Ledlallsflalls fle]lz]lelloflao]{ufls]

OEy Dp D; Dp D3 Dg D Dg D7 Dg Dg GND
LOGIC DIAGRAM

Dg Dg D7 Dg D5 Dy D3 Do Dq Do

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

MC54/74F827
MC54/74F828

10-BIT BUFFERS/LINE DRIVERS
(WITH 3-STATE OUTPUTS)

FASTO SCHOTTKY TTL

:::iii J SUFFIX

CERAMIC
CASE 758-01

ii::::aii N SUFFIX
PLASTIC

CASE 724-03

, DW SUFFIX
soIC
24 NG
1

CASE 751E-03

ORDERING INFORMATION

MC54FXXXJ Ceramic
MC74FXXXN Plastic
MC74FXXXDW SOIC

LOGIC SYMBOL

F827
23456 7 89101
Lt
Do D1 D2 D3 D4 D5 Dg D7 Dg Dg
1 —dog;
13 — 0E)
0O 01 02 03 04 O5 0Og 07 Og Og
[T TTTd

23222120 19 18 17 16 15 14

F828
23456 7 89101

I
Do D1 D D3 Dg Dg Dg D7 Dg Dg
1_OOE1
13—COE2

FAST AND LS TTL DATA
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MC54/74F827 « MC54/74F828

GUARANTEED OPERATING RANGES

H = HIGH Voltage Level
L = LOW Voltage Level

X =Don’
Z = High

t Care
Impedance

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage* 54,74 4.5 5.0 55 \Y
T Operating Ambient 54 —55 25 125 oc

A Temperature Range 74 0 25 70
54 — — -12
IoH Output Current — High mA
74 — — -15
54 — — 48
| Output Current — Low mA
oL 74 — — 64
FUNCTION TABLE
Inputs Outputs
On
OE Dp F827  F828 Function
L H H L Transparent
L L L H Transparent
H X z z High Z

FAST AND LS TTL DATA
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MC54/74F827 « MC54/74F828

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
VIH Input HIGH Voltage 2.0 — — \% Guaranteed Input HIGH Voltage
ViL Input LOW Voltage — — 0.8 \ Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage — — -1.2 \Y IIN =-18 mA Vce = MIN
54 2.0 — — \Y loH =-12 mA
74 2.0 — — \ loH=-15mA Vce = MIN
VOH Output HIGH Voltage
54,74 24 — — \Y loH =-3.0mA
74 2.7 — — \Y loH =-3.0mA Vcec =475V
54 — — 0.55 \Y loL =48 mA
VoL Output LOW Voltage Vce = MIN
74 — — 0.55 \Y loL =64 mA
lozH Output Off Current HIGH — — 50 HA Voutr =27V Vce = MAX
lozL Output Off Current LOW — — -50 HA Voytr=0.5V Vce = MAX
— — 20 HA VIN=27V
IIH Input HIGH Current Vcc=0V
— — 100 HA VIN=7.0V
L Input LOW Current — — -20 HA VIN=05V Vce = MAX
los Output Short Circuit Current (Note 2) -100 — —225 mA VouTt=0V Vce = MAX
F827 — — 70 mA
IccH Power Supply Current Outputs HIGH Vee = MAX
HIGH F828 — — 45 mA
F827 — — 100 mA
lccL Power Supply Current Outputs LOW Ve = MAX
LOW F828 — — 85 mA
F827 — — 90 mA
lccz Power Supply Current OFF Outputs OFF Vce = MAX
cc F828 — — 70 mA cc
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

54/74F 54F 74F
Ta =+25°C Ta =—55°Cto +125°C Ta =0°Cto 7Q°C
Vce =+5.0V Vee =5.0V +10% Vce =5.0V +10%
CL =50pF CL =50 pF CL =50 pF
Symbol Parameter Min Max Min Max Min Max Unit
tPLH Propagation Delay, 2.0 8.5 2.0 10 2.0 9.0 ns
tPHL Data to Output 2.0 8.5 2.0 10 2.0 9.0
tpzH ) 35 9.5 3.5 11 3.5 10
Output Enable Time F827 ns
tpzL 4.0 9.0 4.0 10.5 4.0 9.5
2.0 8.0 2.0 9.5 2.0 8.5
tPHZ Output Disable Time ns
tpLz 1.5 8.0 1.5 9.5 1.5 8.5
tPLH Propagation Delay, 2.0 9.0 2.0 11 2.0 10 ns
tPHL Data to Output 1.0 8.0 1.0 10 1.0 9.0
tpzH ) 35 9.5 3.5 11 3.5 10
Output Enable Time F828 ns
tpzL 4.0 9.0 4.0 10.5 4.0 9.5
2.0 8.5 2.0 10 2.0 9.0
tPHZ Output Disable Time ns
tpLz 1.5 7.0 1.5 9.0 1.5 8.0

FAST AND LS TTL DATA
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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 24 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
e Same Function and Pinout as the F245

e ESD Protection > 4000 Volts

PIN ASSlGNMENT
Vee OE Bg

Bs Bg

mmmmmmmmmm

D

Lllelleflalls fle Lzl Lo fluo]

TR Ay A1 Ay A3 A Ag

LOGIC SYMBOL
2 3 45 6 7 8

Ag A7 GND

9

Ap A1 A A3 A4 A5 Ag
19 — o
TR

Bgp B1 By B3 By Bg Bg

1—9

A7

B7

18 17 16 15 14 13 12

GUARANTEED OPERATING RANGES

1

MC74F1245

OCTAL BIDIRECTIONAL
TRANSCEIVER WITH 3-STATE
INPUTS/OUTPUTS

FASTUO SCHOTTKY TTL

J SUFFIX
CERAMIC

CASE 732-03
20

N SUFFIX
PLASTIC
CASE 738-03

DW SUFFIX
SOIC
CASE 751D-03

ORDERING INFORMATION

MC74FXXXXJ  Ceramic
MCT74FXXXXN  Plastic
MC74FXXXXDW SOIC

Symbol Parameter Min Typ Max Unit
Vce DC Supply Voltage 74 4.5 5.0 55 \%

TA Operating Ambient Temperature Range 74 0 25 70 °C
IoH Output Current 00 High Ap Outputs 74 — — -3.0 mA
loL Output Current 0 Low Ap Outputs 74 — — 24 mA
loH Output Current O High Bp, Outputs 74 — — -15 mA
loL Output Current O Low Bp Outputs 74 — — 64 mA

FAST AND LS TTL DATA
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FUNCTION TABLE

MC74F1245

Inputs Inputs/Outputs
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 = Don't care: Z = HIGH impedance “off” state.

LOGIC DIAGRAM

Vee =PIN 20
GND =PIN 10

— 19

OE —

& 34

TR

-

14
B4

13
Bs

12
Be

17
B1

16
B2

15
B3

T
Bo

1
B7

FAST AND LS TTL DATA
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MC74F1245

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits Test Canditions
Symbol Parameter Min Typ Max Unit (Note 1)
VIH Input HIGH Voltage 2.0 — — \ Guaranteed Input HIGH Voltage
VIL Input LOW Voltage — — 0.8 Guaranteed Input LOW Voltage
ViK Input Clamp Diode Voltage — 073 | -1.2 \ Vce =MIN, |y =-18 mA
74 2.4 3.3 — \Y Vcc =45V
VOH Output HIGH Voltage Ap, Outputs log=-3.0mA
74 2.7 3.3 — \Y Vcc =475V
74 24 34 — \Y Vcc =45V
log=-3.0mA
VOH Output HIGH Voltage B, Outputs 74 2.7 3.4 — \ Vcc =475V
74 2.0 — — \Y loH=-15mA |Vcc=45V
VoL Output LOW Voltage An outputs 74 — 0.35 0.5 \ loL =24 mA
Vce = MIN
VoL Output LOW Voltage By outputs 74 — — 0.55 \ loL =64 mA
lozH Output Off Current HIGH — — 70 MA | Ve = MAX VouT =27V
lozL Output Off Current LOW — — -70 MA | Vce =MAX,VoyT =05V
OE, TR Inputs | — — 40 | pa | vec=max viy=27v
An, B Inputs — — 70 MA | Vcc=MAX,V|N=2.T7V
IIH Input HIGH Current
OE, T/R Inputs — — 100 MA | Vcc=0V,VIN=7.0V
By, Inputs — — 1.0 mA | Vcc=0V,V|N=55V
lIHH Input HIGH Current Ap Inputs — — 2.0 mA | Vcc=0V,V|N=55V
E, T/E Inputs — — -40 HA
L Input LOW Current Vce = MAX, VN =05V
An, B Inputs — — -70 HA
| Output Short Circuit Current An Outputs —60 — -150 | mA v MAX. V/ GND
0os CC= » VOUT =
(Note 2) B, Outputs ~100 — | 225 | ma
lccH — — 120
lcc Power Supply Current lccL — — 120 mA | Vcc = MAX
Iccz — — 130
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

74F 74F
Ta = +25°C Ta =0°Cto +70°C
Vcc=+5.0V Vce = +5.0 V £10%
CL =50 pF CL =50pF
Symbol Parameter Min Max Min Max Unit
tPLH Propagation Delay 2.0 6.5 15 7.0 ns
tPHL Transparent Mode Ap, to By, or B to A 25 7.5 2.0 8.0
tpzH ) 3.0 8.0 25 9.0 ns
tp7L Output Enable Time 4.0 10.0 35 11.0
tpHZ . . 2.0 8.0 15 9.0 ns
tpLy Output Disable Time 10 10.0 10 11.0

FAST AND LS TTL DATA
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Order this document
from Logic Marketing

Advance Information
Clock Driver

Quad D-Type Flip-Flop
With Matched Propagation Delays

The MC74F1803 is a high-speed, low-power, quad D-type flip-flop featur-
ing separate D-type inputs and inverting outputs with closely matched prop-
agation delays. With a buffered clock (CP) input that is common to all flip-
flops, the MC74F1803 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 D-Type Inputs

» Buffered Positive Edge-Triggered Clock

* Matched Outputs for Synchronous Clock Driver Applications
e Outputs Guaranteed for Simultaneous Switching

Pinout: 14-Lead Plastic (Top View)
Vcc NC O3 D3 Dy O CP

[14] [1s] [12] [u] [10] [6] [e]

LOGIC DIAGRAM

DO D1 D2 D3
) ) ) 3
CP D CP D CP D CP D
CcP
Oo 01 02 03

Vce = Pin 14; GND = Pins 1,7; NC = Pins 2, 13

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

This document contains information on a new product. Specifications and information herein are subject to

change without notice.

11/93

MC74F1803

CLOCK DRIVER QUAD
D-TYPE FLIP-FLOP WITH
MATCHED PROPAGATION

DELAYS

\ N SUFFIX

PLASTIC
1 CASE 646-06

1
D SUFFIX
» @ solc

N CASE 751A-03

LOGIC SYMBOL

4 5 10 11

DO D1 D2 D3

oo_Cg
—9
—0
—0

Vee = PIN 14
GND = PINS 1 AND 7
NC = PINS 2 AND 13

[0 Motorola, Inc. 1994

REV 3
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MC74F1803

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-to-LOW

GUARANTEED OPERATION RANGES

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 require symmetrical duty cycles. In addition, the
output-to-output skew is a maximum of 2.0 nanoseconds.
Finally, the IoH specification at 2.5 volts is guaranteed to
be at least —20 milli-amps. If their inputs are identical,
multiple outputs can be tied together and the IpH is
commensurately increased.

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 55 Y
TA Operating Ambient Temperature Range 0 25 70 °C
loH Output Current — High — — -20 mA
loL Output Current — Low — — 24 mA
DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless otherwise specified)
Limits

Symbol Parameter Min Typ Max | Unit Test Conditions 1.2
VIH Input HIGH Voltage 2.0 - - Guaranteed Input HIGH Voltage
VL Input LOW Voltage - - 0.8 \% Guaranteed Input LOW Voltage
VK Input Clamp Diode Voltage - - -1.2 \Y Vce = MIN, |y =-18 mA
VOH Output HIGH Voltage A Outputs 74 2.5 - - \ loH=-20mA |Vcc =45V
VoL Output LOW Voltage An Outputs 74 - 0.35 0.5 V | loL=24mA Vee = MIN
IIH Input HIGH Current - - 20 HA Vcec =MAX, VIN=2.7V

- - 100 | pA | Vec=MAX,VIN=7.0V
L Input LOW Current - - -0.6 mA | Vcc =MAX,VIN=05V
los Output Short Circuit Current 3 —60 - -150 | mA | Vcc =MAX,Voyt=0V
Icc Power Supply Current - - 70 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 Normal test conditions for this device are all four outputs switching simultaneously. Two outputs of the MC74F1803 can be tied together and

the IpH doubles.

3 Not more than one output should be shorted at a time, nor for more than 1 second.

AC OPERATING REQUIREMENTS (Tp =0°C to +70°C: Vo = +5.0 V +10%: RL =500 Q)

CL =50pF

Symbol Parameter Min Max Unit
ts(H) Setup Time, HIGH or LOW: Dy, to CP 3.0 - ns
ts(L) 3.0 -
tf th+ts1 - 9.0 ns
th(H) Hold Time, HIGH or LOW: D, to CP 2.0 - ns
th(L) 2.0 -
tyw(H) Cp Pulse Width HIGH or LOW 7.0 - ns
tw(L) 6.0 -

MOTOROLA
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MC74F1803

1 The combination of the setup time (tg) requirement and maximum propagation delay (tp) are guaranteed to be within this limit for all conditions.

MOTOROLA
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MC74F1803
AC ELECTRICAL CHARACTERISTICS (Ta =0°C to +70°C: Vo = +5.0 V £10%: RL =500 Q) 1

CL =50 pF

Symbol Parameter Min Max Unit
fmax Maximum Clock Frequency 70 - MHz
tPLH Propagation Delay CP to CTn 3.0 7.5 ns
tPHL
tpy Propagation Delay CP to CTn Variation - 3.0 ns
tps 070 Oi[ 072 073 Propagation Delay Skew |tp| 4 Actual — tp Actual| for 070 071 072 073 - 2.0 ns
tos Output to Output Skew 2 [ty On- t Oml - 2.0 ns
trises tfall 51 Rise/Fall Time for OT (0.8t02.0V) - 3.0 ns
trise: tfall 00, O2, 03, | Rise/Fall Time for O1, 02, 03, (0.810 2.0 V) - 35 ns

1 The test conditions used are all four outputs switching simultaneously. The AC characteristics described above are also guaranteed when two
outputs are tied together.

2 Where tp Op and tp Onm are the actual propagation delays (any combination of high or low) for two separate outputs from a given high transition
of CP.

3 Foragiven 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.

TYPICAL MC74F1803 APPLICATION

VCC
33 MHz Clock
o
14
41 o 0o >
5 — | 6
¢ D1 01
MC74F1803
10 —1 9 33 MHz Clock
D2 O2
74F04 (40 mA Output Drive)
11 | 12
{>C D3 03
1 2
1 7 -
33 MHz Clock
N cp s >

CLK

66 MHz
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MC74F1803
OUTLINE DIMENSIONS

N SUFFIX
PLASTIC PACKAGE
CASE 646-06 Non;s
AR 1. LEADS WITHIN 0.13 mm (0.005) RADIUS OF TRUE
POSITION AT SEATING PLANE AT MAXIMUM
T MATERIAL CONDITION.
2. DIMENSION ‘L’ TO CENTER OF LEADS WHEN
B FORMED PARALLEL.
e) 3. DIMENSION ‘B’ DOES NOT INCLUDE MOLD
1 l FLASH,
YA YA TATATATEY 4. ROUNDED CORNERS OPTIONAL.
5. 646-05 OBSOLETE, NEW STANDARD 646-06.
A NOTE 4 MILLIMETERS | __INCHES
DIM [ MIN | MAX | MIN | wAX
| Flee L A | 18.16 | 19.56 | 0.715 | 0.770
B | 6.0 660 | 0.240 | 0.260
[ \ X C | 369 469 | 0.145 | 0.85
D | 038 ] 053 | 0015 0021
y © ) F | 102 178 | 0040 | 0.070
.2 G _|__254B5C 0.100 BSC
[ 3 H | 132 ] 241 | 0.052 [ 0095
N \ J 020 | 0.38 | 0.008 | 0.015
SEATING B K 2.92 | 343 | 0115 | 0.135
e g e e s |
N Rl il I
D SUFFIX
NOTES:
SOIC PACKAGE 1. DIMENSIONS “A" AND *B* ARE DATUMS AND
) “T"IS A DATUM SURFACE.
— CASE 751A-02 2. DIMENSIONING AND TOLERANCING PER ANSI
-A- > Y14.5M, 1982.
—n— — ; 3. CONTROLLING DIMENSION: MILLIMETER.,
AAAAAAHA 4. DIMENSION A AND B DO NOT INCLUDE MOLD
PROTRUSION.
5. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.
[-B-] P|$|0-25 (0-010)®| B@l 6. 751A-01 IS OBSOLETE, NEW STANDARD
TPL 751A02.

@ 7

MILLIMETERS INCHES
H_ _ H H H_H y MIN | MAX [ MIN | MAX
RX45° 8.55 8.75 | 0.337 | 0.344
r 380 | 400 | 0150 | 0.157
4.‘ 135 | 175 | 0.054 | 0.068
y 035 | 049 | 0.014 | 0.019

-—ﬁm . seativG !’_ J

L_ ) K PLANE J L:[

D14PL—>| M E

0.40 125 | 0.016 | 0.049
|4]0.250010® [T| BO| AQ]

1.27BSC 0.050 BSC
0.19 0.25 | 0.008 | 0.009
0.10 0.25 | 0.004 | 0.009

0 7 0 7
5.80 6.20 | 0.229 | 0.244
0.25 0.50 | 0.010 | 0.019

x'ng‘—AG)'nUOw>§

Motorolareserves the right to make changes without further notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the suitability of its products for any particular purpose, nor does Motorola assume any liability arising out of the application or use of any product or circuit,
and specifically disclaims any and all liability, including without limitation consequential or incidental damages. “Typical” parameters can and do vary in different
applications. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. Motorola does
not convey any license under its patent rights nor the rights of others. Motorola products are not designed, intended, or authorized for use as components in
systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of
the Motorola product could create a situation where personal injury or death may occur. Should Buyer purchase or use Motorola products for any such
unintended or unauthorized application, Buyer shall indemnify and hold Motorola and its officers, employees, subsidiaries, affiliates, and distributors harmless
against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufacture of the part.
Motorolaand () are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Opportunity/Affirmative Action Employer.
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Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motorola Ltd.; European Literature Centre; 88 Tanners Drive, Blakelands, Milton Keynes, MK14 5BP, England.
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Tai Po, N.T., Hong Kong.
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@ 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 areduced (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 (Rp) on the receiver side with a
common Receive Enableinput (RE). It has four data inputs (D) which are also
TTL. These datainputs are NANDed with the Data Enable input (DE). The four
I/O pins (Bus side) are futurebus compatible, sink a minimum of 100 mA, 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
e Futurebus Drivers Sink 100 mA
* 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
e 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 Up/Power Down Operation On All Outputs
¢ Pin and Function Compatible with NSC DS3893A and Signetics

74F3893
e Separate Bus Ground Returns for Each Driver to Minimize Ground

Noise
e MOS and TTL Compatible High Impedance Inputs

PINOUT: 20-LEAD PLCC (TOP VIEW)
BUS

l0g 101 GND  1/0y 103
1 1rrrir
18 17 16 15 14

BUS BUS
oD 19 131 [ enD
BG —
oon Lo 12 :| RE

Vee |:1 11:|DE
D0|:2 10:|R3

N\J_4 5 6 7 8
LI L 1T L
Di R{LOGIC D2 R2
GND

MC74F3893A

QUAD FUTUREBUS
BACKPLANE TRANSCEIVER
(3 STATE + OPEN COLLECTOR)

FASTO SCHOTTKY TTL

FN SUFFIX
PLASTIC
o hgf” ¢  CASE 77502
4

3

ORDERING INFORMATION

MC74FXXXXAFN Plastic

LOGIC SYMBOL

2 4 7 9
| | | |

D D D D
11 — pE 0 1 2 3

12 —{RE
I/0g /03 /0y 103 Rg Rp Rz R3

R EANEE

17 14 3 5 8 10

FAST AND LS TTL DATA
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MC74F3893A

Do

LOGIC DIAGRAM

18

Ro

D1

17

Ry

D2

12

15

R2

D3

10

14

R3

11
DE

rLJ ru . {AJ

Voo =PIN1: LOGIC GND = PIN 6
BUS GND = PIN 13,16, 19: BG GND = PIN 20

1/0g

1101

1107

1/03

FUNCTION TABLE
Inputs Input/Output Outputs

DE RE Dn 1/0n Rn Operating Mode
H L L H L Transmit to Bus

H L H L H

H H L Hn z Receiver 3-State,

L H H H z Transmit to Bus

L L X H L Receive, I/Op = Inputs

L L X L H

H = HIGH voltage level:
L = LOW voltage level:

X =Don't care:

Z = HIGH impedance “Off” state.

RECOMMENDED OPERATING CONDITIONS

Limits
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 \%
VIH High-Level Input Voltage 2.0 — — \Y,
Dp, DE, RE
VL Low-Level Input Voltage — — 0.8 \
7% Input Clamp Current — — -18 mA
VTH Bus Input Threshold 1/Op, Only 1.475 1.550 1.625 \
loH Output Current 0 High Rp Only — — -3.0 mA
loL Output Current I Low — — 100 mA
TA Operating Ambient Temperature Range 0 — 70 °C

FAST AND LS TTL DATA
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MC74F3893A

DC CHARACTERISTICS (Over Recommended Operating Free-Air Temperature Range Unless otherwise specified)

Limits Test Canditions
Symbol Parameter Min Typ (2) Max Unit (Note 1)
. Ve = MIN: V) = 1.3 V; RE = 0.8 V:
VOH High-Level Output Voltage Rn 25 — — \ lox = MAX
Vce = MAX: DN =DE=0.8 V:
VOHB High-Level Output Bus Voltage 1/0n, 1.9 — — \Y VT=20V:RT=10Q:RE=20V
loH = MAX
VoL | output Low voltage Rn — 035 | 05 | v X%Cm:AM'N: VIN=18ViRE=08V:loL =
0.75 1.0 1.2 Dp = DE = V|: IoL = 100 mA
VoLB Low Level Output Bus Voltage 1/0n \
0.75 1.0 1.1 Dp = DE = V|: oL = 80 mA
Driver Output Positive - - 2.9 VC(Ez MA)_( or0ViDN =1 /0 =1.0mA
VOCB | Clamp Voltage lOn v | DEzo08V:
— — 3.2 RE=2.0V 1/0p = 10 mA
ViK Input Clamp Diode Voltage — -0.73 -1.2 \ Vece =MIN, I =ik
1] Input Current at Maximum Input Voltage — — 100 HA | Vcc=MAX:V|=7.0V: DE:E:Dn:VCC
Iy High Level Input Current Dn. RE,DE | — — 20 | pa | vec=MAX:DE=RE=D =25V
High-Level I/O Bus Current Vcc=0V: DN=DE=0.8V:
HB | (Power Off) On - - 100 1WA L 6 5\ REZOV:
RE — — -100
Vce = MAX: DE=45V
L Low-Level Input Current Dnp — — -200 MA
DE — — -500 V| =0.5V: Dn=45V
Low-Level I/O Bus Current Vce = MAX: Dp=DE=0.8V:
e | (Power on) /O —250 | — 100 | WA | 5 =075V RE=0V:
| Off-State Output Current, High- 20 Vo =2.5V:
OzH Level Voltage Applied T T pA | RE=2.0V
Off-State Output Current, Vee = MAX: _ .
l0ZL | Low-Level Voltage Applied Rn - - -20 Vo=05V:RE=20V | VCC=MAX:
Output Short Circuit Current Dh=12V:Vp=0V: RE
los | (Note 3) 80 — | 200 | mA] Zosv
lcc | Supply Current (Total ) — 55 80 | ma | vec=mAX: (RE= viyorvy)
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 Vo = 5.0 V, Tp = + 25°C.

3. Not more than one output should be shorted at a time. For testing Igg, the use of high-speed test apparatus and/or 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, Igg tests should be
performed last.

FAST AND LS TTL DATA
4-278




MC74F3893A

AC ELECTRICAL CHARACTERISTICS for Receiver and Receiver Enable

74F 74F
Ta = +25°C Ta =0°Cto +70°C
Vce=+5.0V, VT=+2.0V Vce=+5.0V £10%,V1=+2.0V
Cp =30pF Cp=30pF
RT=10Q RT=10Q
Symbol Parameter Min Typ Max Min Max Unit
tPLH Propagation Delay — — — 1.0 7.0 ns
tPHL Dp to 1/0p — — — 1.0 7.0
tPLH Propagation Delay — — — 1.0 7.0 ns
tPHL DE to I/0p — — — 1.0 7.0
tTLH Dp, to 1/0Op Transition Time — — — 1.0 5.0 n
tTHL 10% to 90%, 90% to 10% — — — 1.0 5.0 s
tDskew Skew Between Receivers in Same Package — 1.0 — — — ns
AC ELECTRICAL CHARACTERISTICS for Receiver
74F 74F
Ta = +25°C Ta =0°Cto +70°C
Vce=+5.0V Vcc=+5.0V £10%
CL =50 pF CL =50 pF
R =1.0K Q RL=1.0KQ
Symbol Parameter Min Typ Max Min Max Unit
tPLH Propagation Delay — — — 2.0 8.0
tPHL /Op to Rpy — — — 2.0 8.0 ns
tDskew Skew Between Receivers in Same Package — 1.0 — — — ns
AC ELECTRICAL CHARACTERISTICS for Receiver Enable
74F 74F
Ta = +25°C Ta =0°C to +70°C
Vce=+5.0v Vcc=+5.0V £10%
CL =50 pF CL =50 pF
R =500 Q R =500 Q
Symbol Parameter Min Typ Max Min Max Unit
tpzH Output Enable to High or Low Level — — — 2.0 12.0
tp7L RE to Ry, — — — 2.0 12.0 ns
tPHZ Output Disable From High or Low Level — — — 1.0 8.0 ns
tpLz RE to R — — — 1.0 8.0

FAST AND LS TTL DATA
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QUAD 2-INPUT NAND GATE

e ESD > 3500 Volts

GUARANTEED OPERATING RANGES

SN54/74LS00

QUAD 2-INPUT NAND GATE
LOW POWER SCHOTTKY

J SUFFIX
CERAMIC
CASE 632-08

, N SUFFIX
\ PLASTIC
W CASE 646-06

1
« D SUFFIX
¥ solic
1

CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

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

loH Output Current — High 54,74 -04 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74LS00

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Vin Input HIGH Voltage 20 v Guaranteed Input HIGH Voltage for
All Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Alll
74 0.8 npUtS
VK Input Clamp Diode Voltage —-0.65 -15 \ Vce =MIN, Iy =-18 mA
54 25 35 \ Vce = MIN, IgH = MAX, VN =V,
CcC » IOH » VIN = VIH
VOH Output HIGH Voltage 4 - 3t v or VL per Truth Table
54, 74 0.25 0.4 Y, loL=4.0mA | Vcc=VccMIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce = MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=7.0V
L Input LOW Current -0.4 mA Vce =MAX, VIN=04V
los Short Circuit Current (Note 1) -20 —-100 mA Vce = MAX
Power Supply Current
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 (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 9.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA

5-3




@ MOTOROLA

SN54/74L.S01
QUAD 2-INPUT NAND GATE

e ESD > 3500 Volts

QUAD 2-INPUT NAND GATE
LOW POWER SCHOTTKY

= J SUFFIX
ﬁi CERAMIC
CASE 632-08
LI GI 0] o o [ 14
GND
*OPEN COLLECTOR OUTPUTS
, N SUFFIX
\ PLASTIC
14 CASE 646-06
D SUFFIX
SOIC
CASE 751A-02
ORDERING INFORMATION
SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
VOH Output Voltage — High 54,74 55 \%
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S01

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
IOH Output HIGH Current 54, 74 100 A | Vce =MIN, Von = MAX
54, 74 025 | 04 v loL = 4.0 mA Vce =Vee MIN,
VoL Output LOW Voltage VIN = V|L or VIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=T7.0V
L Input LOW Current -04 mA Vce = MAX, VN =04V
Power Supply Current
Total, Output LOW 4.4
AC CHARACTERISTICS (Tp =25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 17 32 ns Vcc=5.0V
tpHL Turn-On Delay, Input to Output 15 28 ns CL=15pF R =2.0kQ

FAST AND LS TTL DATA
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QUAD 2-INPUT NOR GATE

SN54/74L.S02

QUAD 2-INPUT NOR GATE
LOW POWER SCHOTTKY

F’ J SUFFIX
Ii CERAMIC
i CASE 632-08
14
1
(, N SUFFIX
\ PLASTIC
u CASE 646-06
1
D SUFFIX
¥ soic
T CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 Vv
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S02

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
54 25 35 \ Vee = MIN, | =MAX, V|N = V
cC » IOH » VIN IH
VOH Output HIGH Voltage - -7 | 35 v or V|L_ per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vcc =Vee MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VN =27V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=7.0V
L Input LOW Current -0.4 mA Vce = MAX, ViN=04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
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 (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 10 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
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QUAD 2-INPUT NAND GATE

e ESD > 3500 Volts

L) Lol [af Lef [s] Le] 7]

GND

*OPEN COLLECTOR OUTPUTS

GUARANTEED OPERATING RANGES

SN54/74LS03

QUAD 2-INPUT NAND GATE
LOW POWER SCHOTTKY

= J SUFFIX
Ii CERAMIC
I CASE 632-08
14

, N SUFFIX

PLASTIC
CASE 646-06

D SUFFIX
SOIC
CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

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

VOH Output Voltage — High 54,74 55 \%

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74LS03

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
IOH Output HIGH Current 54, 74 100 A | Vce =MIN, Von = MAX
54, 74 025 | 04 v loL = 4.0 mA Vce =Vee MIN,
VoL Output LOW Voltage VIN = V|L or VIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=T7.0V
L Input LOW Current -04 mA Vce = MAX, VN =04V
Power Supply Current
Total, Output LOW 4.4
AC CHARACTERISTICS (Tp =25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 17 32 ns Vcc=5.0V
tpHL Turn-On Delay, Input to Output 15 28 ns CL=15pF R =2.0kQ

FAST AND LS TTL DATA
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SN54/74LS04
HEX INVERTER

HEX INVERTER
Ve

LOW POWER SCHOTTKY
[1e] 2] [12] [u] [10] [o] [e]

NENEN

(@]

D)

F’ J SUFFIX
i CERAMIC
L] [of L=] Lo [5] [e] i CASE 632-08
GND 7
(, N SUFFIX
\ PLASTIC
14 CASE 646-06
1
D SUFFIX
14 SOIC
1 CASE 751A-02
ORDERING INFORMATION
SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD  SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
IoH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S04

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
54 2.5 3.5 \ Ve = MIN, IgH = MAX, VN = V
cC » IOH » VIN = VIH
VOH Output HIGH Voltage ) - 3o v or V|_ per Truth Table
54,74 0.25 0.4 \ loL=4.0mA Vce =Vec MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VN =27V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=7.0V
L Input LOW Current -0.4 mA Vce = MAX, ViN=04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
Icc Total, Output HIGH 2.4 mA Vee = MAX
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 (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 9.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
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SN54/74LS05
HEX INVERTER

HEX INVERTER

Vee LOW POWER SCHOTTKY
[14] 2] [r2] [u] [10] [o] [e]

* * * F’ J SUFFIX
Ii CERAMIC
L] [2f L] [ef [s] Lol [7] ) CASE 632-08
GND :
*OPEN COLLECTOR OUTPUTS
f, N SUFFIX
\ PLASTIC
1 CASE 646-06
1
D SUFFIX
» soic
T CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

GUARANTEED OPERATING RANGES

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 Vv
74 4.75 5.0 5.25

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

VOH Output Voltage — High 54,74 55 Vv

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
5-12



SN54/74L.S05

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
IOH Output HIGH Current 54, 74 100 A | Vce =MIN, Von = MAX
54, 74 025 | 04 v loL = 4.0 mA Vce =Vee MIN,
VoL Output LOW Voltage VIN = V|L or VIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=T7.0V
L Input LOW Current -04 mA Vce = MAX, VN =04V
Power Supply Current
Total, Output LOW 6.6
AC CHARACTERISTICS (Tp =25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 17 32 ns Vcc=5.0V
tpHL Turn-On Delay, Input to Output 15 28 ns CL=15pF R =2.0kQ

FAST AND LS TTL DATA
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@ MOTOROLA

QUAD 2-INPUT AND GATE

SN54/74L.S08

QUAD 2-INPUT AND GATE
LOW POWER SCHOTTKY

F’ J SUFFIX
Ii CERAMIC
i CASE 632-08
14
1
f, N SUFFIX
\ PLASTIC
“ CASE 646-06
1
D SUFFIX
u solc
T CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 Vv
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
loH Output Current — High 54,74 -0.4 mA
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S08

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
54 25 35 \ Vee = MIN, | =MAX, V|N = V
cC » IOH » VIN IH
VOH Output HIGH Voltage ) - 3o v or V| per Truth Table
54,74 0.25 0.4 \Y loL=4.0mA Vcc =Vee MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 Y loL=8.0mA per Truth Table
20 HA Vce =MAX, VN =27V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=7.0V
L Input LOW Current -0.4 mA Vce = MAX, ViN=04V
los Short Circuit Current (Note 1) -20 —-100 mA Vce = MAX
Power Supply Current
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 (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 8.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 20 ns CL=15pF

FAST AND LS TTL DATA
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@ MOTOROLA

QUAD 2-INPUT AND GATE

L) Lol [af Lef [s] o] L]

GND

*OPEN COLLECTOR OUTPUTS

SN54/74LS09

QUAD 2-INPUT AND GATE
LOW POWER SCHOTTKY

F’ J SUFFIX
Ii CERAMIC
i CASE 632-08
14
1
f, N SUFFIX
\ PLASTIC
“ CASE 646-06
1
D SUFFIX
u solc
T CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN  Plastic
SN74LSXXD  SOIC
GUARANTEED OPERATING RANGES
Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 54 4.5 5.0 55 Vv
74 4.75 5.0 5.25
TA Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
VOH Output Voltage — High 54,74 55 Vv
loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S09

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
IOH Output HIGH Current 54, 74 100 A | Vce =MIN, Von = MAX
54, 74 025 | 04 v loL = 4.0 mA Vce =Vee MIN,
VoL Output LOW Voltage VIN = V|L or VIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VIN=2.7V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=T7.0V
L Input LOW Current -04 mA Vce = MAX, VN =04V
Power Supply Current
lcc Total, Output HIGH 4.8 mA Vee = MAX
Total, Output LOW 8.8
AC CHARACTERISTICS (Ta = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 20 35 ns Vcc=5.0V
tpHL Turn-On Delay, Input to Output 17 35 ns CL=15pF R =2.0kQ

FAST AND LS TTL DATA
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@ MOTOROLA

TRIPLE 3-INPUT NAND GATE

Vee

[1e] [us] [12] [u] [uo] [o] [e]
HEN

L) L] [af Lef [s] o] L]

GND

GUARANTEED OPERATING RANGES

SN54/74LS10

TRIPLE 3-INPUT NAND GATE
LOW POWER SCHOTTKY

F’ J SUFFIX
Ii CERAMIC
i CASE 632-08
14
1
f, N SUFFIX
\ PLASTIC
“ CASE 646-06
1
D SUFFIX
u solc
T CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

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

IoH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S10

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
54 2.5 3.5 \ Ve = MIN, IgH = MAX, VN = V
cC » IOH » VIN = VIH
VOH Output HIGH Voltage ) - 3o v or V|_ per Truth Table
54,74 0.25 0.4 \ loL=4.0mA Vce =Vec MIN,
VoL Output LOW Voltage VIN=VILOrVIH
74 0.35 0.5 \ loL=8.0mA per Truth Table
20 HA Vce =MAX, VN =27V
IIH Input HIGH Current
0.1 mA Vce =MAX, VIN=7.0V
L Input LOW Current -0.4 mA Vce = MAX, ViN=04V
los Short Circuit Current (Note 1) -20 -100 mA Vce = MAX
Power Supply Current
Icc Total, Output HIGH 1.2 mA Vee = MAX
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 (Tp = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
tPLH Turn-Off Delay, Input to Output 9.0 15 ns Vee=5.0V
tPHL Turn-On Delay, Input to Output 10 15 ns CL=15pF

FAST AND LS TTL DATA
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@ MOTOROLA

TRIPLE 3-INPUT AND GATE

Vee

[1e] [us] [12] [u] [uo] [o] [e]
HEN

L) L] [af Lef [s] o] L]

GND

GUARANTEED OPERATING RANGES

SN54/74LS11

TRIPLE 3-INPUT AND GATE
LOW POWER SCHOTTKY

F’ J SUFFIX
i CERAMIC

I
| CASE 632-08

, N SUFFIX

]f' PLASTIC
14 CASE 646-06

D SUFFIX
A& solc
1

CASE 751A-02

ORDERING INFORMATION

SN54LSXXJ Ceramic
SN74LSXXN Plastic
SN74LSXXD SOIC

Symbol Parameter Min Typ Max Unit

Vce Supply Voltage 54 4.5 5.0 55 \%
74 4.75 5.0 5.25

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

IoH Output Current — High 54,74 -0.4 mA

loL Output Current — Low 54 4.0 mA
74 8.0

FAST AND LS TTL DATA
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SN54/74L.S11

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbol Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH Input HIGH Voltage 2.0 \Y Al Inputs
54 0.7 Guaranteed Input LOW Voltage for
VL Input LOW Voltage \ Al Input
74 0.8 nputs
VK Input Clamp Diode Voltage -065| -15 \ Vce =MIN, |y = -18 mA
54 25 35 \ Vee = MI