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FEATURES
o Two 4-bit binary counters

¢ Divide-by any binary module up
to 28 in one package

¢ Two Master Resets to clear each
4-bit counter individually

DESCRIPTION

The '393 is a Dual 4-bit Binary Ripple
Counter with separate Clock and Master
Reset inputs to each counter. The oper-
ation of each half of the '393 is the same
as the '93 except no external clock
connections are required. The counters
are triggered by a HIGH-to-LOW transi-
tion of the Clock (CP, and TPy) inputs.
The counter outputs are internally con-
nected to provide Clock inputs to suc-
ceeding stages. The outputs of the ripple
counter do not change synchronously
and should not be used for high speed
address decoding.

PIN CONFIGURATION

7415393
Counter

Dual 4-Bit Binary Ripple Counter

Product Specification

TYPE TYPICAL fyax TYPICAL ?';'g:kz) CURRENT
7418383 35MHz 15mA

ORDERING CODE

COMMERCIAL RANGE
PACKAGES Voe = 5V £6%; To = 0°C to +70°C
Plastic DIP N74LS393N
Plastic SO-14 N74LS333D

NOTE:

For information regarding devices processed to Military Specifications, see the Signetics Military Products

Data Manual.

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

PINS DESCRIPTION 74L8
MR Master Reset input 1LSut
TP Clock input 4LSul
Q Output 10LSul

NOTE:

Where a 74LS unit load (LSul} is 20uA Iy and ~0.4mA |
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LOGIC DIAGRAM

The Master Resets (MR, and MRy) are ac-

tive-HIGH asynchronous inputs to each 4-bit
counter identified by the ""a" and "'b"" suffixes
3 el J a J e J a in the Pin Configuration. A HIGH level on the
. cp 7 cp —J . T MR input overrides the clock and sets the
54 (1,13 - - B . [_" outputs LOW.
Knoa KRDa KRDQ Kﬂoa
- i T i B COUNT SEQUENCE
wn > FOR %2 THE '393
212
OUTPUTS
COUNT
[tR]}) 4,10} 59 8.8 Qg Q, Q2 Q3
% % % % 0 Lo o]t
£0023305 1 H L L L
Voc =Pin 14 2 L H L L
GND = Pin 7 3 H | H L L
() =Pin number 4 L L H L
5 H L H L
3] L H H L
7 H H H L
8 L L L H
9 H L L H
10 L H L H
11 H H L H
12 L L H H
13 H L H H
14 L H H H
15 H H H H
H = HIGH voltage level
L = LOW voltage level
ABSOLUTE MAXIMUM RATINGS (Over operating free-air temperature range uniess otherwise noted.)
PARAMETER 74LS UNIT
Vee Supply voitage 7.0 "
Vin Input voltage -0.5 to +7.0 v
N Input current -30 to +1 mA
Vout Voltage applied to output in HIGH output state -0.5 to +Vgo \
Ta Operating free-air temperature range 0 to 70 °C
RECOMMENDED OPERATING CONDITIONS
74LS
PARAMETER UNIT
Min Nom Max
Vee Supply voltage 4.75 5.0 5.25 "
Vi HIGH-level input voitage 2.0
ViL LOW-level input voltage +0.8
lix Input clamp current -18 mA
oM HiGH-level output current -400 pA
loL LOW-level output current 8 mA
Ta Operating free-air temperature 0 70 °G
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DC ELECTRICAL CHARACTERISTICS (Over recommended operating free-air temperature range unless otherwise noted.)

74L8393
PARAMETER TEST CONDITIONS' UNIT
Min | Typ? | Max
Von  HiGH-leve! oulput volitage Voo = MIN, Vg = MIN, Vi = MAX, oy = MAX 27 3.4 \'
= = gL = MAX 0.35 0.5 \
Voo  LOW-level output voltage Voo = MIN, Vi = MIN, oL
ViL = MAX loL = 4mA (74LS) 025 | 04 v
Vik Input clamp voltage Voe = MIN, | = |k -15 \
P V) =7.0V MR input 0.1 mA
I !nput current at maximum Voo = MAX
input voltage V=65V CF input 0.2 mA
MR input 20 HA
Iy HIGH-level input current Ve = MAX, V=27V
CP input 100 A
MR input -0.4 mA
e LOW-level input current Voo = MAX, V= 0.4V
CP input -1.6 mA
los  Short-circuit output current Vee = MAX -20 ~100 mA
loc Supply current? (total) Ve = MAX 15 26 mA
NOTES:

1. For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable type.
2. All typical values are at Vgc = 5V, Tp = 25°C.
8. 1og is tested with Vout = + 0.5V and Yoo = Voo MAX + 0.5Y. Not more than one output should be shorted at a time and duration of the short circuit should not

exceed one second.
4. Measure icc with both MR inputs grounded following momentary connection to 4.5V, all other inputs grounded and ail outputs open.

AC ELECTRICAL CHARACTERISTICS T1,=25°C, Vco=5.0v

74L8
PARAMETER TEST CONDITIONS CL = 15pF, R = 2k2 UNIT
Min Max
fmax CF input count frequency Waveform 1 25 MHz
tpLH Propagation delay 20
tor, TP 1o Qo Waveform 1 20 ns
teLH Propagation delay 60
L TP to Qs Waveform 1 60 ns
PHL Propagation delay, MR to Q Waveform 2 39 ns
NOTE:

Per industry convention, fyax is the worst case value of the maximum device operating frequency with no constraints on t., 4, puise width or duty cycle.

AC SET-UP REQUIREMENTS T, =25°C, Vcc = 5.0V

PARAMETER TEST CONDITIONS 7as UNIT
Min Max
tw CP pulse width Waveform 1 20 ns
tw MR pulse width Waveform 2 20 ns
trec Recovery time, MR to CP Waveform 2 25 ns
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AC WAVEFORMS
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V= 1.5V for 74 and 74LS; Viy = 1.3V for 74LS.
The number of clock puises required between the tp y and tey
can be from the appropri Function Table.

Waveform 1
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Vi = 1.5V for 74 and 74LS; Vy = 1.3V for 74LS.

The number of clock pulses required between the ipiy and tpyy
measurements can be determined from the appropriate Function Table.

Waveform 2

TEST CIRCUITS AND WAVEFORMS
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90% 90%
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]: PULSE 7Y vm
o ) ) TCo28405 10% 4 . 10% ov
WFO64508
V= 1.3V for 74LS; V= 1.5V for all other TTL families,
Test Circuit For 74 Totem-Pole OQutputs Input Puise Definition
DEFINITIONS INPUT PULSE REQUIREMENTS
R = Load resistor 10 Vcc; see AC CHARACTERISTICS for value.| FAMILY
CL = Load capacitance includes jig and probe capacitance; Amplitude | Rep. Rate | Puise Width | tyyy | tyue
see AC CHARACTERISTICS for value.
Rt = Termination resistance should be equal to Zoyr 74 3.0V 1MHz 500ns 7ns | 7ns
of Pulse Generators.
D = Diodes are 1N916, 1N3064, or equivalent. 7418 3.0v 1MHz 500ns 15ns | 6ns
trine tyl Values should be less than or equal to the table 748 3.0V 1MHz 500ns 2.5ns | 2.5ns
entries.
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