SN54160 THRU SN54163, SN54LS160A THRU SN54LS163A, SN54S5162,
SN54S163, SN74160 THRU SN74163, SN74LS160A THRU SN74LS163A,
SN745162, SN74S163 SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

‘160,°161,'LS160A.'LS161A . . . SYNCHRONQUS COUNTERS WITH DIRECT CLEAR
"162,°163,'LS162A,'LS163A,'S162,°S163 . . . FULLY SYNCHRONOUS COUNTERS

¢ |nternal Look-Ahead for Fast Counting SERIES 54°, 54LS' 54S’ ... J OR W PACKAGE
. . SERIES 74°. . . N PACKAGE
* Carry Output for n-Bit Cascading SERIES 74LS", 745" . . . D OR N PACKAGE
e Synchronous Counting (TOP VIEW)
¢ Synchronously Programmable ctr 1 Uss[D Vee
CLK[2 s[JRCO
* load Control Line Alls  1a{]0Qa
¢ Diode-Clamped Inputs 8+ 13[Jag
cls 2Q0c
TYPICAL e n[Jap
TYPICAL PROPAGATION MAXIMUM  TYPICAL ENP]7  10[JENT
TYPE TIME, CLOCK TO cLOCK POWER GND[Js _ 9[]LOAD
Q outPUT FREQUENCY DISSIPATION NC—-No internal connection
‘160 thru '163 14 ns 32 MHz 305 mw
'LS162A thru "LS163A 14 ns 32 MHz 93 mW
5162 and 'S163 9 ns 70 MHz 475 mw SERIES 54LS’, 545’ . . . FK PACKAGE

. (TOP VIEW)
description

These synchronous, presettable counters feature an in-
ternal carry look-ahead for application in high-speed
counting designs. The ‘160,'162,'LS160A,'LS162A,
and °‘S162 are decade counters and the
'161,'163,'LS161A,'LS163A, and 'S163 are 4-bit
binary counters. Synchronous operation is provided by
having all flip-flops clocked simuitaneously so that the
outputs change coincident with each other when so in-
structed by the count-enable inputs and internal gating.
This mode of operation eliminates the output counting
spikes that are normally associated with asynchronous
(ripple clock) counters, however counting spikes may
occur on the {RCO) ripple carry output. A buffered clock NC —No internal connection
input triggeys the four flip-flops on the rising edge of the -

32 12019

clock input waveform,

These counters are fully programmable; that is, the outputs may be preset to either level. As presetting is synchronous, set-
ting up a low level at the load input disables the counter and causes the outputs to agree with the setup data after the next
clock pulse regardless of the levels of the enable inputs. Low-to-high transitions at the load input of the "160 thru "163 should
be avoided when the clock is low if the enable inputs are high at or before the transition. This restriction is not applicable to
the 'LS160A thru ‘LS163A or ‘'S162 or ‘'S163. The clear function for the ‘160, '161,'LS160A, and 'LS161A is asynchronous
and a low level at the clear input sets all four of the flip-flop outputs low regardless of the levels of clock, load, or enable in-
puts. The clear function for the 162,"163,"LS162A,'LS163A, ‘S162, and 'S163 is synchronous and a low level at the clear in-
put sets all four of the flip-flop outputs low after the next clock pulse, regardless of the levels of the enable inputs. This syn-
chronous clear allows the count length to be modified easily as decoding the maximum count desired can be accomplished
with one external NAND gate. The gate output is connected to the clear input to synchronously clear the counter to 0000
(LLLL). Low-to-high transitions at the clear input of the '162 and "163 should be avoided when the clock is low if the enable
and load inputs are high at or before the transition.

PRODUCTION DATA information is current as of publication date. Copyright [1 1988, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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SN54LS160A, SN54LS162A, SN74LS160A, SN74LS162A
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

logic diagram (positive logic)

SNS5S4LS160A, SN74LS160A SYNCHRONOQUS |
DECADE COUNTERS

SN541.S162A, SN74LS162A synchronous decade
counters are similar; however the clear is synchronous
“as.shown for the SN54LS163A, SN74LS163A binary ;
counters at right.

(2)
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,_h CLR Q@
DATA B ) i/
rﬁ?
1 o a (12) 0c
. 0-~-<+CK
) 1 CLR O}
paTa ¢ —& i/ 7
D_ e 5 (11 a0
L ok
1 CLR O}
DATA D ._“”__._:D —
“‘-‘Dm (15)
1 ) RCO

Pin numbers shown are for D, J, N, and W packages.
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SN54LS161A, SN54LS163A, SN74LS161A, SN74LS163A
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 — OCTOBER 1976 — REVISED MARCH 1988

logic diagram (positive logic)

CLK (2)

SNbH4LS163A, SN74LS163A SYNCHRONOUS

SN54LS161A, SN74LS161A
counters are similar;
asynchronous

SN74LS160A decade counters at left.

Do

BINARY COUNTERS

synchronous binary
however, the clear is;
as shown for the SNB54LS160A, "

b

a‘ﬁ%

i6AD -2

enp -2
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D Q Qg
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—] D Q (12)
] —p CK
—
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DATAD -—(6)—

-1

,__._1; ;j r— (11) ap

—a>CK

(15)
== RCO
Pin numbers shown are for D, J, N, and W packages.
‘9 TEXAS
INSTRUMENTS
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SN54S162, SN74S162
SYNCHRONOUS 4-BIT COUNTERS

SDLS060 - OCTOBER 1976 — REVISED MARCH 1988

logic diagram {positive logic)

SN545162, SN745162 SYNCHRONOUS DECADE COUNTER

cLk—2 D-.L

[0AD —2)
aj%j ZE——-—-——
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4
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a
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a
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D
= O Lo
a
(15)
(7) :D‘

ENP
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Pin numbers shown are for D, J, N, and W packages.
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