SN54192, SN54193, SN54L.S192, SN54L.S193,
SN74192, SN74193, SN74LS192, SN74LS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)
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¢ Cascading Circuitry Provided Internally
SN54192, SN54193, SN54LS192,

* Synchronous Operation , SN541LS193 ... J OR W PACKAGE
. . : SN74192, SN74193 . . . N PACKAGE
* Individual Preset to Each Flip-Flop SN74LS192, SN74LS193 . . . D OR N PACKAGE
e Fully Independent Clear Input . (TOP VIEW)
B0 Uie[dVee
TYPES TYPICAL MAXIMUM TYPICAL as2  1sPA
COUNT FREQUENCY POWER DISSIPATION 0alls  1af]CLR
192,193 32 MHz 325 mw powN[]« 13[JB0
'18192,'L5193 32 MHz 95 mw up[]s 12[]cO
Qc[Je 11[JLOAD
description ap([]?» o[dcC
GND[s 9[]D

These monolithic circuits are synchronous reversible
(up/down) counters having a complexity of 55
equivalent gates. The ‘192 and ‘LS192 circuits are

BCD counters and the ‘193 and ‘LS193 are 4-bit SN54L5192. SN54LS193 . . . FK PACKAGE
binary counters. Synchronous operation is provided (TOP VIEW)

by having all flip-flops clocked simultaneously so that n 09O

the outputs change coincidently with each other when Omz>4g

so instructed by the steering logic. This mode of 332 72019

operation eliminates the output counting spikes which QA CLR
are normally associated with asynchronous (ripple- DOWN BO
clock) counters. NC NC
The outputs of the four master-slave flip-flops are trig- up &
gered by a low-to-high-level transition of either count Qc LOAD
({clock) input. The direction of counting is determined by

which count input is pulsed while the other count input [aYa RO NaWS]

is high. - 9g*=

All four counters are fully programmable; that is, each
output may be preset to either level by entering the
desired data at the data inputs while the load input is
low. The output will change to agree with the data in-
puts independently of the count pulses. This feature

allows the counters to be used as modulo-N dividers by simply modifying the count length with the preset inputs.

NC - No internal connection

A clear input has been provided which forces all outputs to the low level when a high level is applied. The clear function is
independent of the count and load inputs. The clear, count, and load inputs are buffered to lower the drive requirements.
This reduces the number of clock drivers, etc., required for long words.

These counters were designed to be cascaded without the need for external circuitry. Both borrow and carry outputs are
available to cascade both the up- and down-counting functions. The borrow output produces a pulse equal in width to the
count-down input when the counter underflows. Similarly, the carry output produces a pulse equal in width to the count-up
input when an overflow condition exists. The counters can then be easily cascaded by feeding the borrow and carry outputs
to the count-down and count-up inputs respectively of the succeeding counter.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN54° SN54LS’ SN74‘ SN74LS’ UNIT
Supply voltage, Vo (see Note 1) 7 7 7 7 \
Input voltage 5.5 7 5.5 7 \'
Operating free-air temperature range -55to 125 0to 70 °C
Storage temperature range -65 to 150 -65 to 150 °C

NOTE 1: Voltage values are with respect to network ground terminal.

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

Products conform to specifications per the terms of Texas Instruments
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Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
SN74LS193DE4 ACTIVE SOIC D 16 40 Pb-Free CU NIPDAU Level-2-250C-1 YEAR
(RoHS)
SN74LS193DR ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
(RoHS)
SN74LS193DR ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
(RoHS)
SN74LS193DRE4 ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
(RoHS)
SN74LS193DRE4 ACTIVE SOIC D 16 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR
(RoHS)
SN74LS193J OBSOLETE CDIP J 16 TBD Call Tl Call Tl
SN74LS193J OBSOLETE CDIP J 16 TBD Call Tl Call Tl
SN74LS193N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
SN74LS193N ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
SN74LS193N3 OBSOLETE PDIP N 16 TBD Call TI Call TI
SN74LS193N3 OBSOLETE PDIP N 16 TBD Call TI Call Tl
SN74LS193NSR ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
SN74LS193NSR ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU  Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
SN74LS193NSRE4 ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
SN74LS193NSRE4 ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
SNJ54192] ACTIVE CDIP J 16 1 TBD Call Ti Level-NC-NC-NC
SNJ54192] ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54192W ACTIVE CFP W 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54192W ACTIVE CFP W 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54193J OBSOLETE CDIP J 16 TBD Call Ti Call Tl
SNJ54193J OBSOLETE CDIP J 16 TBD Call Tl Call TI
SNJ54193W OBSOLETE CFP W 16 TBD Call Tl Call Tl
SNJ54193W OBSOLETE CFP w 16 TBD Call Tl Call Tl
SNJ54LS193FK ACTIVE LCCC FK 20 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS193FK ACTIVE LCCC FK 20 1 TBD Call TI Level-NC-NC-NC
SNJ54LS193J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54L.S193J ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS193W ACTIVE CFP W 16 1 TBD Call Tl Level-NC-NC-NC
SNJ54LS193W ACTIVE CFP W 16 1 TBD Call TI Level-NC-NC-NC

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.
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