H D 74L s 1 92 @®Synchronous Up/Down Decade Counters (dual clock lines)

Synchronous operation is provided by having all flip-flops
clocked simultaneously so that the outputs change coinci-
dently with each other when so instructed by the steering
ftogic. This mode of operation eliminates the output counting
spikes which are normally associated with asynchronous
(ripple-clock) counters. The outputs of the four master-stave
flip-flops are triggered by a low-to-high-level transition of
either count (clock) input, The direction of counting is deter-
mined by which count input is pulsed while the other count
input is high. This counter is 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 inputs 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. 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 in-
puts. 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. This counter was design-
ed 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 pullse 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 bor-
row and carry outputs to the count-down and count-up inputs
respectively of the succeeding counter,

MRECOMMENDED OPERATING CONDITIONS
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Item Symbol | min typ max Unit

Clock frequency Jetack 0 - 25 MH:

Pulse width te 20 - - ns

Setup time (Clear) b CLR) 40 - - ns

Setup time [ 20 - - ns

Hold time th 3 - - ns
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HD74LS192

BMELECTRICAL CHARACTERISTICS (Te=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Inout volt Vi 2.0 - - \4
o
nput voltage ViL - - 0.8 \4
Vou Vec =4.75V, Viu=2V, Vi.=0.8V, Jon= — 400xA 2.7 - - v
Output volt for=4mA - = 0.4
utput voltege Vou Vec=4.75V, Vig=2V, ViL=0.8V |fo v
loL=8mA - - 0.5
Iin Vec=5.25V, Vi=2.7V - - 20 uA
Input current Iic Vec=5.25V, Vi=0.4V - - —-0.4 mA
I Vec=5.25V, Vi=7V - - 0.1 mA
Short-circuit output current Ios Vee=5.25V —20 - -100 mA
Supply current®* Iec Vee=5.25V - 19 34 mA
Input clamp voltage Vix Vec=4.75V, IIn=—18mA - - -1.5 \4
* Vee=5V, Ta=25°C
** o is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5V.
ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Smax 25 32 - MH:z
teL - 17 26
oA Count-up Carry ns
tPHL - 18 24
[} - 16 4
i Count-down Borrow 2 ns
tPHL C.=15pF - 15 24
Propagation delay time teLn Either Count Q RL=2kQ - 27 38 ns
tene - 30 4
? - 24 40
b Load Q ns
tPHL - 25 40
tPHL Clear Q - 23 35 ns
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HD74LS192

ETESTING METHOD

1) Test Circuit

Load cireuit 1

A )
P.G. T B & Capt Seme as Load Circuit L
Zout=50Q C Q
D @ Same as Load Circuit 1.
J Output
. o
Qe Same a3 Losd Cireuit L
Output
0

Notes) 1. Cg includes probe and jig capacitance.
2. All diodes are 152074 @
Input pulse: 7774, t7HL <7ns, PRR=500kHz (Data input).
PRR=1MHz (except data input)
Duty Cycle=50%

Waveform—1 fuas, teeu, teue (Count Up)

Waveform—2 fu.,, tein, trie (Count Down)
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(Measure before 1 clock of tueg) tPdL]

Borrow

Notes) 1. for fmax» ! TLH=ITHLS2.5ns.
2. t,is reference bit time when all outputs are high.

Waveform—3 tein, true (Load, Clear—Q)
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Losd
(lll;;ndh‘f':c')”n uu(lhu-:n )
if Vor
Carry 13v frav Q 1.3V 1.3V L3v
Vou
Notes) 1. Input pulse: t77 ;< 7ns, t757.<Tns, PRR=1MHz, duty cycle 50% Note .
2. 108 fymg, (TLH, tTHLS2. 508 ote) Input pulse: 177 ;7<7ns, tTpyr < Tns
3. tp isreference bit time when all outputs are low.
2) Testing Table
Item From input to Inputs Outputs
output CLR | Load| Up [Down| A B C D Qa Qs Qc Qn |[Carry|Borrow
J GND | 4.5V | IN [4.5V | GND [GND | GND | GND | OUT | OUT [ OUT | OUT [OUT | -
e GND [ 4.5V | 4.5V | IN |GND |GND |GND |GND |OUT |OUT |[OUT [OoUT [ - [ouT
Up Count GND | 4.5V | IN | 4.5V | GND | GND | GND [ GND | OUT | OUT | OUT | OUT [ OUT | -
tpLy Down Count GND | 4.5V {4.5V] IN |GND |GND |[GND [GND [OUT JOoUT [OUT [oUT | - [ouT
tPHL Load—Q GND| IN |GND|{GND| IN IN IN IN |OUT | OUT |OUT |OUT | - =
Clear—Q IN IN®* |GND | GND | 4.5V | 4.5V | 4.5V | 4.5V | OUT | OUT |OUT [OUT | - -
* for initialized
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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
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