H D 74 L S 1 9 1 @Synchronous Up/Down 4-bit Binary Counters (single clock line)

Synchronous operation is provided by having all flip-flops @BLOCK DIAGRAM
clocked simultaneously so that the outputs change coincident

with each other when so instructed by the steering logic. This Clock o—e- ” Ripple

mode of operation eliminates the output counting spikes nor- Down/Up O Clock

mally associated with asynchronous (ripple clock) counters. Data :::::'"

The outputs of the four master-siave flip-flops are triggered on Input A b D

2 low-to-high-level .transition of the clock input if the enable Enable G »! > g =0 Output Qu
. L]

input is low. A high at the enable input inhibits counting.
Level changes at the enable input should be made only when Deta

the clock input is high. The direction of the count is deter- Input B { oo
mined by the level of the down/up input. When low, the s wipur Qo

counter counts up and when high, it counts down. Level

changes at the down/up input should be made only when the

clock input is high. This counter is fully programmable; that }’,,',“,', c 1
is, the outputs 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 level of the clock input. This feature al- Data
lows the counters to be used as'modulo-N dividers by simply Input B
modifying the count length with the preset inputs. The clock,

down/up, and load inputs are buffered to lower the drive re-

quirement which significantly reduces the number of clock Load O—>—
drivers, etc., required for long parallel words.

Two outputs have been made available to perform the cascad-

ing function; ripple clock and maximum/minimum count. The

latter output produces a high-level output pulse with a dura-

tion approximately equal to one complete cycles to the clock -PlN ARRANGEMENT
when the counter overflows or underflows. The ripple clock

r—0 Output Qc

output produces a low-level output pulse equal in width to the e B [ 7 T_‘—I
. . Tnput Ve
low-level portion of the clock input when an overflow or 5
underflow condition exists. Y 1 o DR o M TR
The counters can be easily cascaded by feeding the ripple als o cx 4—J 14] Clock "
clock output to the enable input of the succeeding counter if Erle Rupple Riple
parallel clocking is used, or to the clock input if paraliel enabl- P R I s K (] e KD S ORI
ing is used. The maximum/minimum count output can be DBown/Up E—( Da/Up Sox/Mis [—] 12 | Max/ Min
used to accomplish look-ahead for high-speed operation. * E__J « tod b 11] Lowd
Outputs ® E'—" @, cpo]muc Ha
GND E ;3 Dews D
(Top View)

HMRECOMMENDED OPERATING CONDITIONS

Item Symbol [ min typ max Unit
Clock frequency Setock 0 - 20 MH:
Clock pulse width te (CK) 25 - - ns
Load input pulse width | t« ttoas 35 - - ns
Setup time tou 20 - - ns
Hold time i 3 - - ns
Enable time Lenuble 40 - - ns

@ HITACHI 177

This Material Copyrighted By Its RespequveMaRBCHIES | 1d. » 2210 O'Toole Ave. » San Jose, CA 95131 » (408) 435-8300



HD74LS191

HMELECTRICAL CHARACTERISTICS (Ta=-—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input volta Vi 2.0 - — v
nput voltage ViL — = 0.8 A
Vou Vec=4.75V, Via=2V, ViL =0.8V, lon = — 400uA 2.7 - — v
Output voltage Vor Vee=A.75V, Vin=2V, Vi =0.8v | AeL=4mA - - 04|
[ Io.=8mA = = 0.5
Enable _ _ - - 60
Others Iin Vec=5.25V, Vi=2.7V — — 3 uA
Enable _ _ - - -1.2
Input current Others Ine Vec=5.25V, Vi=0.4V — — 0.4 mA
Enable _ _ - - 0.3
Others I Vec=5.25V, Vi =7V — — 01 mA
Short-circuit output current Ios Vec=5.25V —20 — —100 mA
Supply current*® Icc Vec=5.25V - 20 35 mA
Input clamp voltage Vi Vec=4.75V, In= —18mA — = —1.5 v
* Veoe=5V, Ta=25°C
** Ioc is measured with all outputs open and all inputs grounded.
ESWITCHING CHARACTERISTICS (Vec=5V, Ta=25C)
Item Symbeol Inputs Outputs Test Conditions | min typ max Unit
Maximum clock frequency Smaz 20 25 -~ MH:z
teLy -~ 22 33
o Load Qa, Qs, Qc, Qo — 3 50 ns
tPLn - 20 32
Y Data A ,B,.C.D Qs, Qs, Qc, Qp — 27 0 ns
tPLH . - 13 20
L Clock Ripple Clock — 1% 2 ns
tPLK = 16 24
Clock . Qs, Qc,
Propagation delay time tent > o @ Qe @ Cr=15F - 2 36 "
trLu Clock Max/Min Ri=2k0 — 28 42 ns
tPHL - 37 52
IPLH . - 30 45
- Down/Up Ripple Clock — 30 n ns
tPLH . - 21 33
P Down/Up Max/Min — 32 3 ns
Ll . = 21 33
AL Enable Ripple Clock — 2 3 ns

BCOUNT SEQUENCES

Hiustrated below is the following sequence;
1. Load (preset) to binary thirteen.
2. Count up to fourteen, fifteen (maxi-
mum), zero, one, and two.
3. Inhibit
4. Count down to one, zero {minimum),
fifteen, fourteen, and thirteen.

Load
"4
a.pl:u‘; :
[
D
Clock _’U'LI'LI'U'U'UULM
Down/Up ] g
Enmable G
Q __]
[ 1 | A T
LU I | A |
[P L | —
Max/Min ~Z 7] | I
Ripple -—J [ ] 1J
Clock Bl 5 0 1|2 2 1 U 15 Mo
be——Count U b e Count Down—ay
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HD74LS191

@TESTING METHOD

1) Test Circuit

45V
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See Testing Table
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Notes) 1. Cg includes probe and jig capacitance.
2, All diodes are 152074 (.
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Input pulse: t77 1, t7H1.510ns, PRR=1MHz, Duty cycle<50%
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M 4495203 0014913 C

PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC
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PACKAGING INFORMATIONS

T-90-20

RCerdip
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