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

DESCRIPTION

The M74LS73AP 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 reset input Rp.

FEATURES

® Negative edge-triggering

Each flip-flop can be used independently

Direct reset input

Qand Q outputs

Wide operating temperature range (T4 = —20~+75°C)

APPLICATION
General
equipment.

purpose, for wuse in industrial and consumer

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 a
in accordance with the function table. By setting Rp 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,
ﬁB must be kept high.

Also available is M74LS107 AP with the same functions
and electrical characteristics. This offers easy mounting
with V¢ positioned at pin 14 and GND at pin 7.
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FUNCTIONAL TABLE mowen
T Ro J K Q )
X L X X L H
! H H H Toggle
! H L H
i H H L
i H L L Q0 Qo
H H X X Q| Q0
L @ Transition from high to low-level (negative edge trigger)
X ¢ lrrelevant
QO level of Q before the indicated steady-state input conditions were established.

Q0 : level of Q before the indicated steady-state input conditions were established.

Toggle : complement of previous state with | transition of outputs
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH RESET

ABSOLUTE MAX'MUM RAT'NGS (Ta=—20~ + 75T, unless otherwise noted )

Symbo! Parameter Conditions Limits Unit
vee Supply voltage —0.5~+7 \
\2 Input voltage —0.5~+15 A"
Vo Output voltage High-tevel state —0.5~Vce v
Topr Operating free-air ambient temperature range —20~+75 T
Tstg Storage temperature range — 65~ + 150 T

RECOMMENDED OPERATING CONDITIONS (Ta=—20~+757T, unlessotherwise foted)
Limits
Symbol Parameter Unit
Min Typ Max
Vece Supply voltage 4.75 S 5.25 A
lon High-level output current VoH=Z2.7V 0 — 400 uhA
VoL=0.4V 0 4 mA
loL Low-level output current
VoL=0.5V 0 8 mA
ELECTRICAL CHARACTERISTICS (Ta=—20—+75'C, unless otherwise noted)
- Limits
Symbol Parameter Test conditions Unit
- Min Typ * Max
ViH High-level input voltage 2 v
ViL Low-level input voltage 0.8 v
Vic Input clamp voltage Vec=4.75V, hg=— 1BmA -1.5 Vv
Vecc=4.75V, VW=0.8V
VoH High-level output voltage co=4.75V. VW =0.8 2.7 3.4 \
VIi=2V , lon= —400uA
Voc=4.75V loL=4mA 0.25 0.4 \
VoL Low-ievel output voltage
Vi=0.8V, vi=2V loL =8mA 0.35 0.5 \
J.K 20 A
— Vec=5.25V
Rp 60 uA
= vi=2.7V
i High-level input ent T 80 rA
H 1gn-levet Input curre
J. K v 5.25V 0.1 mA
— cc=5.
Rp 0.3 mA
= vi= 10V
T 0.4 mA
J,K Vecc=5.25V —0.4 mA
Low-level input current — =
TR Rp T Vi=0.4V —0.8 mA
los Short-circuit cutput current (Note 2) Vcc=5.25V, Vo=0V —20 —100 mA
Icc Supply current Vec=5.25V (Note 3) 4 6 mA
* © Alltypical valuesareat Voc=5V, Ta=25°C
Note 2. Al 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 (Vec=5V, Ta=25°C, unless otherwise noted )
Limits
Symbaol | Parameter Test conditions Unit
Min Typ Max
fmax Maximum clock frequency 30 45 MHz
teLH Low-to-high-level, high-to-low-level output propagation 8 20 ns
tPHL time, from T t0 Q, Q@ CL=15pF (Note4) N 20 ns
teLn Low-to-high-level, high-to-low-level output propagation 10 20 ns
tenL time, from Rp 10 Q, Q 20 ns
MITSUBISHI
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DUAL J-K NEGATIVE EDGE-TRIGGERED FLIP FLOP WITH RESET

Note 4: Measurement circuit

INPUT Vee OUTPUT

a
PG but PRR = 1MHz, t, = Bns, t; = 6rs, 1y = 500ns,

Vp = 3Vpp, Zo =508
50Q l

Cy includes probe and jig capacitance
TIMING REQUIREMENTS (Vec=5V, Ta=25°C, unless otherwise noted )

The puise generator (PG} has the following characteristics

Cu 2

Limits “
Symbol Parameter Test conditions unit
Min Typ Max
Tw(TH) Clock input T high pulse width 20 12 ns
twiRp) Direct reset input pulse width 25 4 ns
tr Clock rise time B T 650 100 ns
tf Clock fall time 900 100 ns
tsu(H) Setup time high T to J, K 20 9 ns
tsuw) Setup time low T to J, K 20 10 ns
ths) Hold time high T-to J, K 0 — 8 ns
th) Hold time low T t0J, K 0 — 5 ns

TIMING DIAGRAM (Reference level = 1.3V)
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Note The shaded areas indicate when the input is permitted to change for
predictable output performance.

APPLICATION EXAMPLE
High-speed 1/3 divider
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' PACKAGE OUTLINES
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TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm
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