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(TOP VIEW)
The ‘F192A is a synchronous, 4-bit decade o
reversable up/down countsr. Synchronous S @ ‘2’ g <
counting operation is provided by having all e e e o {
fiip-flops clocked simultaneously so that the a 3 21 2019 o cr
outputs change coincident with each other when so a [ 4 18 e
instructed by the steering logic. This mode of DOWN []'5 17(] BO
Qperatlen aliminatas the output munilnn enikos NC ]6 16L N
1ates output cour spikes dco
normally associated with asynchronous {ripple up [}z 15 oG
clock) counters. Qc [1e 8 1011 12 1:}4[
The outputs of the four flip-flops are friggeredorta. :";' oo O
low-to-high-level transition of either count (clock) oZ=Z

input (Up or Down). The direction of the count is
determined by which countinputis pulsed while the

other count input is high. NG~ No intomal connection

All four counters are fully programmable; that is, each output may be preset to either level by placing a low on
the LOAD input and entering the desired data at the data inputs. The output will change to agree with the data
inputs independently of the count pulses. This feature allows the counter to be used as moedulo-N dividers by
simply modifying the count length with the preset inputs.

A clear input has been provided that forces alf outputs to the low level when a high level is applied. The clear
function is independent of the count and load inputs.

These counters were designed to be cascaded without the need for external circuitry, The borrow output (BO)
produces a low-level pulse while the count is zero (all outputs low) and the DOWN input is low. Similarily, the
carry output (CO) produces a low-leval puise while the count is maximum (3 or 15) and the UP input is low. 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.

The SN54F192A is characterized for operation over the full military temperature range of -55°C o 125°C. The
SN74F192A is characterized for operation from 0°C to 70°C.
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SN54F192A, SN74F192A
SYNCHRONOQUS 4-BIT UP/DOWN DECADE COUNTERS
WITH DUAL CLOCK AND CLEAR
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1This symbol is in accordance with ANSVIEEE Std 91—1984

and IEC Publication §17-12.

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

M

Texas ‘W
INSTRUMENTS

POST OFFICE BOX 655303 # DALLAS, TEXAS 75246



SN54F192A, SN74F192A
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WITH DUAL CLOCK AND CLEAR
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Pin numbers shown are for D, J, and N packeges.
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SN54F192A;, SN74F192A
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WITH DUAL CLOCK AND CLEAR

lllustrated below is the following sequence:

| P P

1. Clsar uut’pU'ls 10 Z&70.

2. Load (praset) to BCD seven.

2. Count up to eight, nine, carry, zero, one, and two.
“ !

. Count down e ons, zeto bofrow, ning, sight, and seven,
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SNS4F192A, SN74F192A
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WIiTH DUAL CLOCK AND CLEAR
A

absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)
Supply voltage FaNGS, VCC . ...\ i e e -05Vto7V
Inputvoltage range, Vi T ... . -12Vto7 V
IMPUL CUENt FANGE, . ...t i ettt et e e e e e —30mAto 5mA
Voltage appliedtoany outputinthe highstate ...._...... . ... ... ... ... ... ...........-05Vio Ve
Currentintoany output inthe low state . ... ... . i e 40 mA
Operating free-air temperalure range: SNSAF192A .. ... ... ... .. .. i iviiinonn. .. -55°Cto1256°C
SNZAF12A . e e 0°Cto70°C
Storetemperalure range . .. ... ... ... —55°C i 150°C

T The input and output voltage ratings may be exceeded i the input and output current ratings are observed.

recommended operating condlitlons

SHS4F192A SN74F192A UNIT
MIN NOM MAX| MIN NOM wMaAX
Voc  Supply volage 1 as 5 55| 45 5 55| vV
ViH High-level input voltage 2 2 v
ViL Low-levael input voltage 6.8 0.8 W
K Input clamp current 18 18 mA
IoH High-level output current - -1 mA
loL Low-level output current 20 20 mA
Ta Operating free-air temperature -55 125 0 70 °c
electrical characteristics over recommended operating free-air temperature range
(unless otherwise noted)
PARAMETER TEST CONDITIONS Shsar192A SN74F192A UNIT
MM TYPT MAX] MIN TYPE MAX
VIK Voo =45V, Ij=-18 mA 12 -1.2 v
Von Voo =45V, IoH = —1 mA 25 a4 25 34 v
Voo =475V, oM = -1 mA 2.7 v
VoL Ve =45V, lo, = 20 mA 03 0S8 03 05 v
] Voo =55V, V=7V 0.1 0.1 mA
hH Voo =55V, V=27V 20 20 pA
L Voo =565V, Vi=04V CTEN ~18 S8 1 ma
Cthors ~0.6 -0.6 mA
los$ Voo =55V, V)=225V -&0 -150 | 80 —150 | ma
lcc Voo =55V, V=0 40 55 40 58 ma

$All typical values are at Voo = 5 V, T = 25°C.
§Not rmore than out output should be shorted at a time and duration of the short circuit should not excesd one second.
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SN54F192A, SN74F192A
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
Wiin DUAL CLUUVK AND GLEAH
timing regqulrements
Ta=25C SNSAF1928 | SN74F192A |
MiN | Max | MIN | max | min | max
faock  Clock frequency 175 175 175 MHz
CLR high & 3 6
tw Pulss duration LOAD jow 8 ] 6 ns
UP or DOWN high or low 4.5 5 5
Data bafors LOAD inactive 10 19 i0
tsu Setup time CLR inactive before UPT or DOWNT 12 12 12 ns
LOAD inactive before UPT or DOWNT 8 8 8 -
th Hold time Data after LOAD inactive 2 2 2 ns
switchlng characteristics (see Figure 1)
Vec=5Y, Vocad45 Ve 55Y,
AL2500 0, Aea 005,
PARAMETER a“:;‘-’a""n ( OJ‘?PUI’) le =25°C Ta = MiN to MAX} UNIT
‘F192A SNS4F192A | SN74F192A
MIN TYP MAX | MIN MAX | MIN MAX
Fmax 100 100 100 MHz
tPLH a7 85 12 a7 14 37 13
: up [ ne
PHL 47 "5 | 47 13 47 12
tPLH 1.2 4 7 0.7 8.5 07 7.5
COWN B0 ns
tPHL 57 9 12 5.7 14 57 13
1PLH 17 458 7.5 1.7 1.7 8
CLR Any Q ns
tPHL 22 5 75 | 22 2.2 8
tPLH 1.7 45 8 1.7 95 1.2 8.5
tPHL LOAD Any Q 62 75 15| 42 13 | 42 12 "
PLH 5.7 121 | 67 14 57 13
tPHL UP or DOWN Any Q 4.2 8 1" 4.2 13 42z 12 e
tt Any 7.2 n 16 7.2 18 7.2 17 ns

T For conditions shown as MIN or MAX, use the appropriate value specifisd undar recommended operating conditions.
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SN54Fi92A, SN74F192A
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS
WiTH DUAL CLOCK AND CLEAR
PARAMETER MEASUREMENT INFORMATION
From Qutput . - Test
Under Test Point
I R2 %
{>90 NO® A) I '
LOAD CIRGUT
Thming £ 15V Y Ve A
tneved High-Level APV
LY © 15V 15V
—] ‘ ov Pulse __/l‘ L ov
tu—t—pi P e 1 —
Data ' T 3 [ I
Input 15V 15V | 1 3y
ov Low Lavel __\uv 1.5v/-—
VOLTAGE WAVEFORMS —_— —— eV
SETUP AND HOLD TIMES VOLTAGE WAVEFORMS
PULSE DURATIONS
————— sV
nput 15V 15V
| I ov
tpLH——¥ - tpy

| I YoH
Out-of-Phase 15V 15V
Output £~ voL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NGTES: A. C| includes probe and jig capacitance.

B. Allinput pulses have the following characteristics: PRR = 1 MHz. b =t < 2.5 ns, chaty cycle = 50 %.
C.The cutputs are measured one at a time with one transition per measurement.

Flgure 1. Load Clrcult and Voltage Waveforms
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IMPORTANT NOTICE

Texas Instruments (TI1) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright 00 1996, Texas Instruments Incorporated
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