H D 74 LS 1 9 1 ®Synchronous Up/Down 4-bit Binary Counters (single clock line)

Synchronous operation is provided by having all flip-flops
clocked simultaneously s¢ that the outputs change coincident
with esach other when so instructed by the steering logic. This
mode of operation sliminates the output counting spikes nor-
mally associated with asynchronous {ripple clock) counters.
The outputs of the four master-slave flip-flops are triggered on
a low-to-high-tevel transition of the clock input if the enable
input is low. A high at the enable input inhibits counting.
Level changes at the enable input should be made only when
the clock input is high. The direction of the count is deter-
mined by the level of the down/up input. When low, the
counter counts up and when high, it counts down. Level
changes at the down/up input shouid be made only when the
clock input is high. This counter is fully programmable; that
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-
lows the counters to be used as modulo-N dividers by simpiy
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
drivers, etc., required for long parallel words.

Two outputs have been made available 10 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 cycies to the cloek
when the counter overflows or underflows. The ripple clock
output produces a low-level output pulse equal in width to the
low-level portion of the clock input when an overflow or
underflow condition exists.

The counters can be easily cascaded by feeding the ripple
clock output to the enable input of the succeeding counter if
parallel clocking is used, or to the clock input if parallel erabl-
ing is used. The maximum/minimum count output can be
used to accomplish look-ahead for high-speed operation.

S RECOMMENDED OPERATING CONDITIONS
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Item 1 Symbol @ min typ | max Uinit
Clock frequency Setack ‘ 0 - 20 MHz
Clock pulse width e (0K .25 - | ;s ﬁ
Load input pulse width o ooty |35 — ) ns
Setup time tru 20 - ns
Hold time n 3 | - T as
_Enab]e time trnable 40 ns
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HD74LS191

BELECTRICAL CHARACTERISTICS (Tg=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voltage Vin 2.0 — — v
mput voTiag Vie - - 0.8 v
Vou Vec=4.75V, Vin=2V, Vis =0.8V, Jon= —400A 2.7 - - v
Qutput voltage _ _ _ for=4mA - - 0.4
Vor Vec=4.75V, Viu=2V, ViL=0.8V ToL—8mA — — 05 v
Enable _ . - - 60
Others. Ty Vec=5.25V, Vi=2.7V — — 20 KA
Enable _ _ - - —-1.2
Input current Others Iy Vec=5.25V, Vi=0.4V — - o4 mA
Enable _ n = = 0.3
Others It Vec=5.25V, Vi =TV — - 01 mA
Short-circuit output current Ios Vec=5.26V —20 - - 108 mA
Supply current™ Iec Vec=5.25V — 20 35 mA
Input clamp voltage Vik Vec=4.75V, IIn= —18mA — -- -1.5 v

* Voo=5Y, Ta=25°C
** Jor is measured with all outputs open and all inputs grounded.

MSWITCHING CHARACTERISTICS (Vcc=5V, Te=25C)

Item Symbol Inputs Qutputs Test Conditions.| min typ max Unit
Maximum clock frequency Jaas 20 25 — MHz
trLH — 22 33
" Load Qs, Qs, Qc, Qo — 33 50 ns
tPLy — 20 32
T Data A ,B,C,D Qa, Qs, Qc, Qo — 37 m ns
trLy . — 13 20
o Clock Ripple Clock — % m ns
trLy — 16 24
. . tone__| o Qs Qe ® Cu=15pF = 2 % |
Propagation delay time
teL Clock Max/Min Ri=2g — 28 42 ns
1AL — 37 52
Ly _ . = 30 45
AL Down/Up Ripple Clock — 30 %5 ns
IpLY . - 21 13
one Down/Up Max/Min — P 3 ns
lrLy . - 21 a3
Yo Enable Ripple Clock — 22 33 ns

BCOUNT SEQUENCES

Lwd 1|
ta _J LTI To oo rtmm
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E & lllustrated below is the faliowing sequencs;
T 1. Load {presst) to binary thirteen.
. L— L 2. Count up to fourteen, fifteen {maxi-
& TO] — — mum]}, rero, one, and two.
@ " e 3. Inhibit
ST 4. Count down to one, zero (minimum},
Max/Min ~~ | | 1 fiftean, fourtesn, and thirteen.
Augple  — 7] |18
Clock wlw 15 0 |2 H T - T I
po——Coount Up- by Counl Lnwh |
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BTESTING METHOD
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2. All diodes are 152074 (H).
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nput pulse: ¢y g, 77 <1005, PRR=1MHz, Duty cycle<50%
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Hitachi Code

DP-16
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Weight (reference value)

1.07 g
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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