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M74LS393P

DUAL 4-BIT BINARY COUNTERS

DESCRIPTION
The M74LS393P is a semiconductor integrated circuit PIN CONFIGURATION (TOP VIEW)
containing two 4-bit binary (hexadecimal} asynchronous
counter circuits with direct reset inputs
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APPLICATION 1] |2
General purpose, for use in industrial and consumer avo O] [Qo}—18) — 2Qo
equipment.
FUNCTIONAL DESCRIPTION
When a count pulse is fed to the clock input T , pure Outline 14P4
binary code appear in at outputs Qa, Qg, Qc, and Qp.
Counting is performed when T changes from high to low.
Reset is affected by making the direct reset input Rp high.
For use as a counter, hold Rp low.
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FUNCTION TABLE (Note 1) Count On o8 %o %
T Rop Qa Os Q¢ Qo 0 L L L L
X H L L L L 1 H L L L
1 L Count 2 L H L L
Note 1: | : transition from high to low-level 3 H H L L
X @ irrelevant 4 L L H L
5 H L H L
6 L H H L
7 H H H L
8 L L L H
9 H L L H
10 L H L H
" H H L H
12 L L H H
13 H L H H
14 L H H H
ABSOLUTE MAXIMUM RATINGS
(Ta=—20~ +75°C, unless otherwise noteg ) 15 H H H H
Symbol Parameter Conditions Limits Unit
Veo Supply voitage ’ —0.5~+7 v
T input -0.5~+15.5
Vi Input voltage Vv
Rp input ~0.5~+15
Vo Output voltage High-level state —0.5~Vge \"
Topr Operating free-air ambient temperature range —20~+175 ‘C
Tstg Storage temperature range —65~ + 150 'c
RECOMMENDED OPERATING CONDITIONS (Ta=—-20~+75C, unless otherwise noted)
Limits
Symbol Parameter Unit
Min Typ Max
Vee Supply voltage 4.15 5 5.25 v
loH High-level output current Von=2.1V 0 — 400 uA
VoLs0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 | mA
ELECTRICAL CHARACTERISTICS (Ta=-20~+75C, unless otherwise noted )
Symbol Parameter Test conditions e Unit
Typ * Max
ViH High-level input voltage 2 \'
Vi Low-level input voltage 0.8 Vv
Vie Input clamp voltage Voo=4.75V, l)c= — 18mA —1.5 v
VoK ' High-level output voltage :?::V‘ :Z::V—';(:)OS\AI 2.7 3.4 v
Vou Low-Sevel cutput voltege Voo=4.75V loL=4mA 0.25 0.4 v
V)=0.8V. V=2V loL=8mA 0.35 0.5 v
:D Voe=5.25V. Vi=2.7V 12 A
™ High-eve! input current Ro Veo—5.25V, V=10V 0.1 mA
T Vee=5.25V, V|=5.5V 0.2 mA
I Low-level input current :D Voc=5.25V, V;=0.4V :?; mA
los Short-circuit output current (Note 2) V ee=5.25V, Vp=0V —20 -100 mA
lce Supply current Vee=5.25V (Note 3) 15 26 mA

* | All typical values are at Ve = 5V, Ta = 25°C.

Note 2: All measurements should be done quickly, and not more than one output should be shorted at a time.

3! lgc is measured with T input grounded and a momentary 4.5V, then grounded, applied R g input
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SWITCHING CHARACTERISTICS (Vec=5V. Ta=25C, unless otherwise noted)

Limits
Symbol Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 25 75 MH2z
| teum Low-to-high-level, high-to-low-level output propagation 8 20 ns
tpHL time, from input T to output Q CL=15pF (Note4) 8 20 ns
teLH Low-to-high-level, high-to-low-level output propagation 36 60 ns
terL time, from input T to output Qp 36 60 ns
temL High-to-low-level output propagation time, 1 19 ns
from input Rp tooutput Qa, Qa, Qc¢, Qp
Note 4. Measurement circuit
INPUTS Voo ouTPUT
PG puT
{1) The pulse generator (PG) has the following characteristics:
500 Cr PRR = 1MHz, t; = 6ns, tf = 6ns, ty, = 500ns,
* Vp = 3Vpp, Zo = 5002
{2) Cy includes probe and jig capacitance.
TIMING REQUIREMENTS (Voo=5V. Ta=25'C, unless otherwise noted )
T Limits Unit
t conditi ni
Symbol Parameter st congitions Min Typ Max
tw(TH) Clock input T high pulse width 20 4 ns
tw(Ro) Direct reset input Rp puise width 20 4 ns
tr Clock pulse rise time 400 100 ns
¢ Clock pulse fall time 300 100 ns
trec(Rp) | Recoverytime Rp to T 25 7 ns
TIMING DIAGRAM (Reference level = 1.3V)
tw (TH) tw (Rp)
T i Ro 7‘ }(
L_ | trec
— -
Qa. Q8. Qc. Qo
tPHL |
Qa, OB, Qc, Qo /

KRy

2—373



MITSUBISHI {DGTL LOGIC} U?E VD

MITSUBISHI LSTTLs

PACKAGE OUTLINES
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