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SN54176, SN54177, SN74176, SN74177
35-MHz PRESETTABLE DECADE AND
BINARY COUNTERS/LATCHES

MAY 1971 —REVISED MARCH 1888

Reduced-Power Versions of SN54196,
SN54197, SN74196, and SN74197
50-MHz Counters

D-C Coupled Counters Designed to Replace
Signetics 8280, 8281, 8290, and 8291
Counters in Most Applications

Performs BCD, Bi-Quinary. or Binary
Counting

Fully Programmabie

Fully Independent Clear Input

Counts at Input Frequencies from O

to 35 MHz

Input Clamping Diodes Simplify System
Design

description

These high-speed monoiithic counters consist of
four d-c coupled master-siave flip-filops which
are internally interconnected to provide either a
divide-by-two and a divide-by-five counter
(SN54176, SN741786} or a divide-by-two and a
divide-by-eight counter (SN54177, SN74177).
These counters are fully programmable; that is,
the outputs may be preset to any state by
placing a lew on the count/load input and
entering the desired data at the data inputs. The
outputs will change to agree with the data inputs
independent of the state of the clocks.

These counters may also be used as 4-bit latches
by using the count/load input as the strobe and
entering data at the data inputs. The outputs will
directly follow the data inputs when the
count/load is low, but will remain unchanged
when the count/load is high and the clock inputs
are inactive.

These high-speed counters will accept count
frequencies of O to 35 megabertz at the clock-1
input and O to 17.5 megahertz at the clock-2
input. During the count operation, transfer of
information to the outputs occurs on the
negative-going edge of the clock puise. The
counters feature a direct clear which when taken
‘ow sets all outputs low regardless of the states
of the clocks.

Al inputs are diode-clamped to minimize
transmission-line effects and simplify system
design. The circuits are compatible with most
TTL logic families. Typical power dissipation is
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T These symbols are in accordance with ANSI/IEEE Std. 91-1984
and IEC Publication 617-12.

1560 milliwatts. The SN54176 and SN54177 circuits are characterized for operation over the full military
temperature range of —55°C to 125°C; the SN74176 and SN74177 circuits are characterized for operation

from 0°C to 70°C.

PRODUCTION DATA documents centain infarmation .
current a5 of publication date. Praducts confarm to v}
specifications per the terms of Texas Instrumants TEXAS

standard warranty. Praduction processing does not

necessarily incivde testing of ail paramaters, leRUMENTS
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SN54176, SN54177, SN74176, SN74177
35-MHz PRESETTABLE DECADE AND
BINARY COUNTERS/LATCHES

typical count configurations

SN54176 and SN74176
FUNCTION TABLES
The output of flip-flop A is not internally connected SN54176, SN74176
to the succeeding flip-flops; therefore, the count may DECADE {ECD) BI-QUINARY {5-2)
be operated in three independent modes: (See Note A) [See Nats B}

1. When used as a hinary-coded-decimal decade COUNT ouTPUT COUNT OUTPUT
counter, the clock-2 input must be externally Qp Q¢ O Ja Qa Qp Q¢ Qg
connected to the Qp output. The clock-1 input 4] L L L L 4] L L L L
receives the incoming count, and a count 1 Lt L L H 1 L L L H
sequence is obtained in accordance with the 2 L L H L 2 L L H L
BCD count sequence function table shown at 3 L L H H 3 L L H H
right. 4 L H L L 4 L H L L

B L H L H 5 H L L L

2. IF a symmetrical divide-by-ten count s desired 6 £t H H L 5 H L L H
for frequency synthesizers (or other appli- 7 L H H H 7 H L OH L
cations requiring division of a binary count by a H L L L a H L H H
a power of ten), the Qp output must be 9 H L L H 9 H H L L
externally connected to the clock-1 input. The
. - - . H = high ieve|, L = low lavel
Input count Js then applled at the clock-2 Input NQTES: A. Qutput Qp ¢connected to clock-2 input.
and a divide-by-ten square wave is obtained at 8. Output Qp connected to clock-1 input,

output Qp in accordance with the bi-quinary
function table.

3. For operation as a divide-by-two counter and a divide-by-five counter, no external interconnections are required.
Flip-flop A is used as a binary element for the divide-by-two function. The clock-2 fnput is used to obtain binary
divide-by-five operation at the Qg, Qg, and Qp outputs, In this mode, the two counters operate independentliy;
however, all four flip-flops are loaded and cleared simultaneously.

FUNCTION TABLE

SN54177 and SN74177 SNS4177, SN74177
. . , {Sze Note A)
The output of flip-flop A is not internally connected tc the succeeding flip-flops,
therefare the counter may be operated in two independent modes: COUNT ouTPUT
Qp Qc Qg Qp
1. When used a5 a high-speed 4-bit ripple-through counter, output Qa must be 0 L L L L
externally connected to the clock-2 input. The input count puises are applied to 1 L L L H
the clock-?1 input. Simultaneous divisions by 2, 4, 8, and 16 are performed at the 2 L L H L
Qga, g, Qc, and Qp outputs as shown in the function table at right. 3 L L H H
2. When used as a 3-bit ripple-through counter, the input count pulses are applied 4 L H L L
to the clock-2 input. Simultaneous frequency divisions by 2, 4, and 8 are 5 L H L H
available at the Qg, Q¢, and Op cutputs. Independent use of flip-flop A is 6 L H H L
available if the load and clear functions coincide with those of the 3-bit 7 L K HH
ripple-through counter. 8 |H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H

H = high level, L = low lavel

NOTE A: Cutput Qp connected
to clock-2 Input.
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SN54176, SN54177, SN74176, SN74177
35-MHz PRESETTABLE DECADE AND
BINARY COUNTERS/LATCHES

logic diagrams [positive logic)
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