MITSUBISHI LSTTLs

M74LS113AP

DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH SET

DESCRIPTION

The M74LS113AP 'is a semiconductor integrated circuit
containing 2 J-K negative edge-triggered flip-flop circuits
with discrete terminals for clock input T, inputs J and K
and direct set input Sp.

FEATURES

® Negative edge-triggering

Each flip-flop can be used independently

Direct set input

Q and Q outputs

Wide operating temperature range (Ty = —20~+75°C)

APPLICATION

General purpose, for use in industrial and consumer

equipment.

FUNCTIONAL DESCRIPTION

While T is high, signals J and K are put in the read-in state,
and when T changes from high to low, the J and K signals
immediately before the change emerge in outputs Q and Q
in accordance with the function table. By setting Sp low, Q
and Q are set low and high respectively irrespective of the
status of the other input signals. For use as a J-K flip-flop,
Sp must be kept high.

The only difference in functions from M74LS112AP is that
this IC has no RD input.
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ABSO LUTE MAXIM UM RATI NGS (Ta=—20~ +75°C, unless otherwise noted )

Symbol Parameter Conditions Limits Unit
Voo Supply voltage —0.5~+7 v
Vi Input voltage —0.5~+15 \"
Vo Qutput voltage High-level state —0.5~ Vge \
Topr Operating free-air ambient temperature range —20~+75 °C
Tstg Storage temperature range —65~ + 150 c

RECOMMENDED OPERATING CONDITIONS (Ta=—20~ +75°C, unless otherwise noted )

Limits
Symbol Parameter Unit
Min Typ Max
Vco Supply voltage 4.75 S 5.25 \"
lon High-level output current VoH=2.1V 0 —400 uA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL <0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (Ta=—20~ +75°C, uniess otherwise noted)

Limits
Symbol . . Parameter Test conditions Unit
Min Typ % Max
Vin High-level input voltage 2 A\
ViL Low-level input voltage 0.8 A\
Vic Input clamp voltage Veeg=4.75V ., lic=—18mA —1.5 \")
=4.75V, V|=0.
VoH High-level output voltage Voo 3 1=0.8V 2.7 3.4 Vv
V=2V, loy= —400uA
=4 =
VoL Low-level output voltage Vee 15V loL =4mA 0.25 0.4 v
Vi=0.8V. V=2V loL =8mA 0.35 0.5 A\
J. K 20
Sp Vge=5.25V ., Vi=2.7V 60 uA
hn High-level input current T %
. J.K 0.1
Sp Voe=5.25V. V=10V 0.3 mA
T 0.4
l Low-level input 1 J.K . —0.4
i ow-level input curren — Veo=5.25V. V}=0.4V A
Sp T ce ' Co.8 "
los Short-circuit output current (Note 2} Vgg=5.25V, Vo=0V —20 —100 mA
Ice Supply current Vee=5.25V (Note 3) 4 6 mA

x  All typical values are at Voc =5V, Ta=25C
Note 2 All measurements should be done quickly and not more than one output should be shorted at a time. \
Note 3:  Supply current measurements should be done with Q and Q set alternately high and T should be set low during actual measurement.

SWITCHING CHARACTERISTICS (Vcoc=5V. Ta=25"C, unless otherwise noted )

o Limits .
Symbol Parameter Test conditions y? T Von Unit
in yp
f Maximum clock frequency 30 45 MHz
max
teLH Low-to-high-Jevel, high-to-low-level output propagation c 150F 8 20 ns
= L=15p
time, f t . 7
[ ime, from T t0 Q. @ (Note 4) 20 ns
tPLH Low-to-high-level, high-to-low-level output propagation 8 20 ns
tPHL time, from Sp t0 Q, [0 7 20 ns
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Note 4: Measurement circuit

INPLT
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Vee QUTPLT

500

DUT
1] The pulse generator (PG) has the following characteristics

1 o PRR = TMHz. t; = Bns, 1 = Bns, 1, = 500ns,
L Vp = 3Vpp, Zg = 500

2y Cponclades prooe and jig capacitance

+—

T'MING REQUIREMENTS (Voe=5V., Ta~ 25C, unless otherwsse noted )

Lim-1s !
Symbol Parameter Test conditions SR - - - Uit
Min Tvr Max

tw(TH) . Clock input T hgh pulse width 20 13 ns

Tw(5p) i Dz t st pulse widzh 25 10 , ns

tr 1 Clock nse tane: | 650 100 | ns

ts Clock fall tme 900 00 | ns

tsuH) Setup time 20 9 ns

tsu(L) Setup time low J . Kt T ! 20 12 ns
LLSukhy L et v LRt ] L

t Hold tinie o T ‘ 0 —10 ns
| _Indhy ) folat R S -~

thiL) Hoid time low J K to T ! 0 i -5 ns

TIMING DIAGRAM (Reference level = 1.3V)
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Note 5. Fne shaded arcas nd.vate when the input s peroiitted to change for
predictable output performance
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TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm
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