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¢ Cascading Circuitry Provided Internally
® Synchronous Operation

¢ Individual Preset to Each Flip-Flop

¢ Fully Independent Clear Input

TYPES TYPICAL MAXIMUM TYPICAL
COUNT FREQUENCY POWER DISSIPATION

74L.S192 74L.S193

74L.S192,74L.S193 32 MHz 95 mW {TOP V|EW)
description
These monolithic circuit, synchronous reversible
(up/down) counters having * complexity of 55 B 1 U16 jVCC
eB%uIi)vafont tgate;“_7s41L983192 ci;c;_i:sb_are , QB 2 15 3 A

counter* are 4-bit binary counters.

Synchronous operation is provided QAC 3 14 j CLR
by having all flip-flops _clc_Jcked snrr_1ultaneously so that DOWN C 4 13 j BO
the outputs change coincidentty with each other when ——
so instructed by the steering logic. This mode of UPE 5 12 j CO
operation eliminates the output counting spikes which Q E
are normally associated with asynchronous (ripple- C 6 1 LOAD
dockl counters. Qp E 7 10} JC
The outputs of the four matter-tlave flip-flops are trig- GNDE
gered by a low-to-high-l«vel trantition of either count 8 9 D

(dock) input. The direction of counting is determined by

which count input it pulsed white the other count input

to high.

AM four counters are futty programmable; that b, each

output may be preset to either lovel by entering the

desired data at the data inputs while the load input M

low. The output wil change to agree with the data in-

puts independently of tho count pulm. This featureallows the counters to be used as moduto-N dividefs 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 inputs. The clear, count, and load inputs are
buffered to lower the drive requirements.This reduces the number of dock drivers, etc., required for long words.

These counters were designed to be cascaded without the need for extemal circuitry. Both borrow and carry outputs are
available to cascade both the up and down-counting functions. The borrow output produces a pcjtse 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 borrow and cany outputs
to the count-down and countup inputs respectively of the succeeding counter.
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Pin numbers shown are for D, J, N, and W packages.




XD74LS192 DIP-16 XD74LS193 DIP-16

logic diagram {positive logic)
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logic symbolst

7415192 7415193
CTRDIV 10 CTRDIV 16
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EQUIVALENT OF INPUTS TYPICAL OF OUTPUTS
OF 74LS192,74L5193 OF 74L5192,74L5193
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INPUT — - E[:
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Load input: Req = 265 k2 NOM
All other inputs: Reg = 17 k2 NOM
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74L.S192 DECADE COUNTERS

typical clear, load, and count sequences
Illustrated below is the following sequence:

. Clear outputs to zero.

. Load (preset) to BCD seven.

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

. Count down to one, zero, borrow, nine, eight, and seven.
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ILLUSTRATED COUNT UP COUNT DOWN

“cLear * /pReseT

NOTES: A. Clear overrides Joad, 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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745193 BINARY COUNTERS

typical clear, load, and count sequences
INustrated below is the following sequence:

Clear outputs to zero.

Load (preset) to binary thirteen.

Count up to fourteen, fifteen, carry, zero, one, and two.

Count down to one, zero, borrow, fifteen, fourteen, and thirteen.
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SEQUENCE
COUNT UP COUNT DOWN

ILLUSTRATED
Yroren Wb

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.




XD74LS192 DIP-16 XD74LS193 DIP-16

recommended operating conditions

7415192
745193 UNIT
MIN NOM MAX
Vee Supply voltage 4,75 5 525 \
lon High-level output current —400 rA
oL Low-level output current 8 mA
feiock  Clock frequency 0 25 | MHz
tw Width of any input pulse 20 ns
Clear inactive-state setup time 15 ns
tsy l.oad inactive-state setup time 15 ns
Data setup time {see Figure 1) 20 ns
th Data hold time 5 ns
Ta Operating free-air temperature range 0 70 °c

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

74L.S192
PARAMETER TEST CONDITIONST 74L.S193 UNIT
: MIN TYPT MAX
V|H High-level inputvoltage 2 \4
VL Low-leve! input voltage 0.8 \')
ViK Input clamp voltage Vee = MIN, Ij= =18 mA -15] V
. Vcg = MIN, VIH=2V,
VoH High-level output voltage ViL = Vj max, Ion = —400 kA 27 34 Vv
VoL Low-level output voltage Vce =MIN, Vin =2V, lo =4 mA aio o4 Vv
V)L = VjL max oL =8 mA 0.35 0.5
I ‘Input current at maximum Ve = MAX, vy =7V 01| ma
input voltage
llH High-level input current Ve = MAX, V=27V 20 upA
Iijt  Low-level input current Ve = MAX, V=04V —0.4 | mA
lgs Short-circuit output currentd | Voo = MAX -20 —100| mA
lcc Supply current Vee=MAX,  SeeNote 2 19 34 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
$ Al typicat values are at Voo = 5 V, T = 25°C.
§Not more than one output should be shorted at a time ,and duration of the short-circuit should not exceed one second.
NOTE 2: Igg is measured with all outputs open, clear and load inputs grounded, and all other inputs at 4.5 V.

switching characteristics, Vcc =5V, TA = 25°C

FROM TO
TEST CONDITIONS MIN TYP MAX|UNIT
PARAMETER INPUT ouUTPUT
fmax 25 32 MHz
— 17 26
Lo uP co 1 ns
tPHL 8 24
16 24
L DOWN 8O CL = 15 pF, ] ™
o AL =2k, 27 38
‘PLH UP OR DOWN a See Figures 1 and 2 ns
tPHL 30 a7
. 24 40
1PLY [OAD aQ = ns
tPHL 40
tPPHL CLR Q 23 35 ns
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PARAMETER MEASUREMENT INFORMATION

S3WIL QY01 ANV dN13S ‘Y3310 ~ VI 3HNDI4

"€6LSTWL'Z6LSTVL 104 A €'L ‘€61, PUB ZTEL, 40} A G'L St 1¥IA
'su/ s hpuedy

‘Jua|eAInbe 10 $9OEN L 2.8 sepoiq
-goueyoedes Bl pue aqoid sapnjoui 1)

000 u

%0SG = 219A0 AINp ‘Hyd BI1EP S8wn OM S| Hid Joielauab asind peoj ayl 104 190G = 9940
AINp ‘zHY 00S S HHd 01esausb asind eep sy 10} pue § 0§ = 07 :sonsusideIeyd Buimo||o) 8y eaeyY siojesausb asind 8y) 'V :SILON

LINJHID L83l

ST |

(1L 3tn211) peo se aweg)
_ ¥ 1L1N2H10 avOol

| SRS S it PSPPI |

[ ——m——— e ——

{1 ¥non) peoT se sweg)
| 2 1iNJ2410 avol

I |

F = T Tumons peon seowest )

(1 #nou1) peon] se swes)
| Z 11212 avOol

1 L1n2Y10 avol

(D ®I0N o0g)

U F

(v 210N 00}
HOLVHINIO
asInd
HVv3ID

1
|
|i1l —< 310N 00wv
HOLYHINIO
| VO asind
= &——— 10p 410 avon
Am ON @uwv
B ® 3o a
8p o]
“ 4 Vo g
N3d0 02 v (v 210N @sg)
| = HOLVHIN3O
| N3do-{o8 NmoaQ Au B
L dan A viva
Vo J0A
8p
SLNd1NO
0]
do




XD74LS192 DIP-16 XD74LS193 DIP-16

PARAMETER MEASUREMENT INFORMATION
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XD74LS192 DIP-16 XD74LS193 DIP-16

PARAMETER MEASUREMENT INFORMATION

Qp T
Qc
Qg
OUTPUTS
Qa
CARRY
BORROW
7
avVv Vce
PULSE ! > up i R i
GENERATOR L—Q —_—
|
(See Note A) P DOWN EE I ¢ |
o A co cL {See Note C) |
s1 B Qa L] {See Note B) L I
[ Qg = | .
P de ‘ LOAD CIRCUIT 1 '
CLR ap |-¢ e e S
LOAD r-l LOAD CIRCUIT 2 i
J_ (Same as Load Circuit 1)
— —_ Ny e
'-l LOAD CIRCUIT 3 |
{Same as Load Circuit 1)
[ o e e e e e e
'r- LOAD CIRCUIT 4 '
(Same as Load Circuit 1}
e e e
rm————————— e ————
1 LOAD CIRCUITS 1
B {Same as Load Circuit 1)
e e
r LOAD CIRCUIT 6 l
1 (Same as Load Circuit 1)

e

TEST CIRCUIT

NOTES: A. TM pulse gonerators have the foMowkifl chartcteristics: PRR Bl 1 MHz, Zg 50 0, duty cycle - 50%.
B. Cl includes probe and jig cep”ciunct.
C. Diodss are 1N3064 or equivatent.
D. Cout-up and dount-down pulse «bown are for 74LS193 Nnary counters. Count cycle for 74LS192 decade
counters is 1 through 10.
E. Waveforms for outputs Qa, Qfl, and Qc i omitted to simplify the drawing.
F.ff and tf M 7 ns.
G. .3 V for 74LS192 and 74LS193. ,
FIGURE 2A — PROPAGATION DELAY TIMES




XD74LS192 DIP-16 XD74LS193 DIP-16

PARAMETER MEASUREMENT INFORMATION

v
COUNT 20% ! |____ l ——— 3 \/
up 1 ° 2 8 Vyef 9 15 Vref 16 Vref
INPUT 10% —X-== I | ————ov
(See Note D) p— tPLH |
| !'— l I .
OH
OUTPUT ;% Vet | | Vef
Qap | (| Vv
(See Nlote E) | I-‘ L'tPHL oL
tPHL —+| ~ | e
™ r v
co OH
Vryef Vref
—— = VoL
. }.__4 ete
I
COUNT 90% | -3V
DOWN ; Vref Vret Vref
INPUT 10% ; +_|__' o
{See Note D) I tPHL | tPLH_.i ||
1 VoH
OUTPUT )k Vyef | I Vref
Qp .
(See Note E) tpHL — "4 VoL
Il eten
_ Pl VoH
B0 Vryef Veef
——= VoL
VOLTAGE WAVEFORMS
VOTES: A. The pulse generators have the following chacactariict PRR Il 1 MHz, Zg l 50 Q duty cycle - 50%.

B. Cl includes probe and jig capacitance.
C. Diodes are 1N3064 or equivalent.

D. Cout-up and dount-down pulse shown ar* for th«' 74LS193 binary counters. Count cycle for 74LS192 decade

counters is 1 through 10.

E. WavBforws for outputs Qa, Qb, and Qc 919 omitted to ilmplify the drawing.
F.tr and tf s 7 ns.

G. 1.3 V for 74LS192 and 74LS193.
FIGURE 2B - PROPAGATION DELAY TIMES
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