o NorT D

SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

02661, DECEMBER 1982 —REVISED MAY 1986

Look-Ahead Circuitry Enhances Cascaded Counters
SN54ALS192, SN54AS193 . . . J PACKAGE

Fully Synchronous in Count Modes SN74ALS192, SN74ALS193 . . . D OR N PACKAGE
(TOP VIEW)
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The '‘ALS192 and 'ALS193 are synchronous, reversible SN54ALS192, SN54ALS193 . . . FK PACKAGE

. . [
up/down counters. The 'ALS1982 is a 4-bit decade counter and (TOP VIEW) A
the ‘ALS193 is a 4-bit binary counter. Synchronous operation is b
provided by having all flip-flops clocked simultaneously so that o o O :
the outputs change coincidently with each other when so S m2z>< E
instructed by the steering logic. This mode of operation 3 2 12019 ¢
eliminates the output counting spikes normally associated with aa(la 18 [: CLR P
asynchronous (ripple clock) counters. DOWN|[] s 17[ BO =
. R NC
The outputs of the four flip-flops are triggered by a low-to-high- uP 6 16[ & {
level transition of either count (clock} input (Up or Down). The Q 7 15[ C_O__ (
direction of counting is determined by which count input is cHs 14| LOAD U
pulsed while the other count input is high. 9 10111213 E
P [aRa NSNS
All four counters are fully programmable; that is, each output gzz
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 fagree with the data inputs independently of the count NC — no internal connection.
pulses. This feature allows the counters to be used as modulo-N
dividers by simply modifying the count length with the preset
inputs.
A clear input has been provided that forces all outputs to the low level when a high level is applied. The clear function is
independent of the count and the load inputs. The clock, count, and load inputs are buffered to lower the drive
requirements. This significantly reduces the loading on clock drivers, etc., for long parallel words.
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 count-down input is low. Similarly, the carry
output (CO) produces a low-level pulse while the count is maximum (9 or 15) and the count-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 SN54ALS192 and SNS54ALS193 are characterized for operation over the full military temperature range of
~55°C to 125°C. The SN74ALS192 and SN74ALS193 are characterized for operation from 0 °C to 70°C.
PRODUCTION DATA documents contain information . Copyright © 1982, Texas instruments Incorporated
uu"en('f_as of pnbliuahlinn dale.' ?rrodul:lts conform b
to specifications per the terms of Texas Instruments
Hiard p' Pr ion p ing does not EXAS 2-221
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SN54ALS192, SN74ALS192

SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR)

*ALS192 logic symbol T
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- ‘ALS192 logic diagram (positive logic)
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TThis symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12
Pin numbers shown are for D, J, and N packages.
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SN54ALS193, SN74ALS193

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR)

'ALS193 logic symbolt
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1This symbol is in accordance with ANSI/IEEE Std 91 1984 and IEC Publication 617-12

Pin numbers shown are for D, J, and N packages
{i,
TeExas
INSTRUMENTS

POST OFFICE BOX 655012 » DALLAS, TEXAS 76265

2-223

'

This Material Copyrighted By Its Respective Manufacturer



SN54ALS192, SN74ALS192
SYNCHRONOUS 4-BIT UP/DOWN DECADE COUNTERS (DUAL CLOCK WITH CLEAR)

typical clear, load, and count sequence
‘ALS192

IHustrated below is the following sequence:

1. Clear outputs to zero.
2. Load (preset) to BCD seven.
3. Count up to eight, nine, carry, zero, one, and two.
4, Count down to one, zero, borrow, nine, eight, and seven.
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SEQUENCE
ILLUSTRATED /—/\—\ /_J\_\ COUNT UP Co

CLEAR PRESET

)

NOTES: A. Clear overrides load, data, and count inputs.
B. When counting up, count-down input must be high; when counting down, count-up input must be high.
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SN54ALS193, SN74ALS193

SYNCHRONOUS 4-BIT UP/DOWN BINARY COUNTERS (DUAL CLOCK WITH CLEAR)

typical clear, load, and count sequences

‘ALS193

Illustrated below is the following sequence:
1. Clear outputs to zero.
2. Load (preset) to binary thirteen.
3. Count up to fourteen, fifteen, carry, zero, one, and two.
4. Count down to one, zero, borrow, fifteen, fourteen, and thirteen.
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SEQUENCE
ILLUSTRATED A COUNT UP COUNT DOWN
CLEAR PRESET
NOTES: A. Clear overrides toad, data, and count inputs.
B. When counting up, count-down input must be high; when counting down, count-up input must be high.
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SN54ALS192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

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

Supply voltage, Vcc
Inputvoltage . . . . . ... 7V
Operating free-air temperature range: SN54ALS192, SN64ALS193 .. .. ... . ....... ...

SN74ALS192,8N74ALS193 . ... ... ... ... ........ 0°Cto70°C
Storage temperature range . . . . .« ..o u it —-65°Cto150°C

recommended operating conditions

SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193 UNIT
2 MIN NOM MAX MIN NOM MAX
Vce  Supply voltage 4.5 5 5.5 4.5 5 5.5 v
VIH High-level input voltage 2 2 \2
> ViL Low-level input voltage 0.7 0.8 A\
5 IoH High-level output current -0.4 -0.4 mA
o loL Low-level output current 4 8 mA
3 £ Clock frequenc ALS192 0 20 0 25 MHz
o | clck aueney "aLs1ss 0 20 0 30
> CLR high 10 10 ns
» t Pulse duration LOAD low 25 20
0 " UP or DOWN high or low DLS192 25 20 ns
= ["ALS193 30 16.5
(2] Data before LOAD! 25 20
:-_:-.. tsu Setup time CLR inactive before UPt or DOWN! 20 20 ns
17 LOAD inactive before UP! or DOWN1 20 20
Data after LOAD! 5 5
th Hold time UP high after DOWN! o] 0 ns
DOWN high after UP1 [¢] o]
TA Operating free-air temperature —-55 125 [¢] 70 °C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193
PARAMETER TEST CONDITIONS MIN_ TYPT MAX MIN TYPT  MAX UNIT
ViK Vee = 45V, ) = —18 mA -1.5 -1.5 \
VoH Ve = 45Vto55V, IgH = —0.4mA Veg -2 Vee-2 \
v Vee = 45V, oL = 4 mA 0.25 0.4 0.25 0.4 v
oL Vee =45V loL = 8 mA 0.35 0.5
l) Vee = 5.5V, V=7V 0.1 0.1 mA
hH Vee = 6.5V, V| =27V 20 20 A
W l———xf:‘(’?&zh‘ Vee = 5.5V, V| =04V _g.‘f _g‘_f mA
Io# Vee = 5.5V, Vo = 2.25 V -30 -112 | -30 ~112 | mA
tce Vee = 5.5V, See Note 1 12 22 12 22 mA
TAll typical values are at Vee = 6V, Ta = 25°C.
The output conditions have been chosen to produce a current that closely approximates one half of the true short-circuit output current, los-
NOTE 1: Icc is measured with the clear and load inputs grounded, and all other inputs at 4.5 V.
s
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SN54A1S192, SN54ALS193, SN74ALS192, SN74ALS193
SYNCHRONOUS 4-BIT UP/DOWN COUNTERS (DUAL CLOCK WITH CLEAR)

switching characteristics (see Note 2)

Vgce = 45Vte55V,
CL = 50 pF,
RL = 500 Q,
FROM T0 L
PARAMETER INPUT) (OUTPUT) TA = MIN to MAX unIT
{ SN54ALS192 SN74ALS192
SN54ALS193 SN74ALS193
MIN MAX MIN MAX
‘ALS192 20 25
MH:
fmax "ALS193 25 30 :

tPLH Up co 3 20 4 16 ns
PHL 3 21 5 8 )

PLH Down BO 4 é L 20 4 16 ns
PHL 5 v, 22 5 18 v
t 2 27 2 1 '
PLH Up or Down Any Q 2 9 ns x
tPHL 4 { . C 23 4 17 .
— .. (&
tPLH OAD Any Q 8 ) 38 8 30 ns <
PHL 8 Yo 37 8 28 E

PHL CLR Any Q 5 20 5 17 | ns
«.
NOTE 2: Load circuit and voltage waveforms are shown in Section 1. <
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