DUAL J-K POSITIVE EDGE-TRIGGERED FLIP FLOP WITH SET AND RESET

MITSUBISHI LSTTLs

M74LS109AP

DESCRIPTION

The M74LS109AP is a semiconductor integrated circuit
containing 2 J-K positive edge-triggered flip-flop circuits
with discrete terminals for clock input T, inputs J and K,
and direct set and reset inputs Sp and Rp.

FEATURES

® Positive edge-triggering

® Each flip-flop can be used independently

® Direct set and reset inputs

® Jand K inputs

® Qand Q outputs

® Wide operating temperature range (T3 = —20~+75°C)
APPLICATION

General purpose, for use in industrial and consumer
equipment.

FUNCTIONAL DESCRIPTION

When T changes from low to high, the J and K signals
immediately before the change emerge in outputs Q and Q
in accordance with the function table. By using Sp and Rp,
this IC can be made into a direct R-S flip-flop. When both
§p and Rp are low, Q = Q = high. However, when both of
them change to high at the same time, the status of Q and
Q cannot be anticipated. For use as a J-K flip-flop, Sp and
Rp must be kept in high. By connecting J and K, this IC
can be used as a D-type flip-flop.
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LOGIC DIAGRAM (EACH FLIP-FLOP)
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Note 1 T : Transition fram low to high-level (positive edge trigger)

Q° ! Level of Q before the indicated steady-state input conditions were
established.
Q-OZ Level of Q before the indicated steady-state input conditions were established
Toggle : complement of previous state with 1 transition of output
X lrrelevant
% Q=0 = high when 5p = Rp = low and so when both Sg and Ry, are

set high, the status of Q and Q cannot be anticipated.

ABSOLUTE MAX'MUM RAT'NGS (Ta= —20- + 75, unless otherwise noted )

Symbol Parameter Conditions Limits Unit

vee Supply voltage —0.5~+7 A\

V) Input voitage ~0.5~+5.5 \

Vo Output voltage High-level state —0.5~Vge \2

Topr Operating free-air ambient temperature range —20— 475 T

»—”Ts(g Storage temperature range — 65~ + 150 ko]
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RECOMMENDED OPERATING CONDITIONS (Ta= 20~

Limits
Symbol Parameter T Unit
Min Typ | Max
Veo Supply voltace 4.75 5 5.25 A\
1oH High-level cutput current Vonz2.7V 0 — 400 uA
- |
VoL=0.4V 0 4 mA
oL {.ow-level output current
VoL=0.5V 0 8 mA

ELECTRICAL CHARACTERISTICS (1a=

20~ + 75°C, unless otherwise noted )

+ 75°C, unless otherwise noted )

Limits
Symbol Parameter Test conditions Unit
Min Typ * Max
ViH High-level input voltage z Vv
ViL Low-level input voliage 0.8 vV
Vi Input clamp voltage Vee= 4.75V, lic = — 18mA —1.5 \
Voc=4.75V, Vi=0.8V
VoH High-levei output voltage ce ! 2.7 3.4 iV
Vi= 2V, loH= — 400uA
Vec=4.75V = . .
VoL Low-level output voltage cc=4.75 fo. 4mA 0.25 0.4 v
Vi=0.8V, Vi=2V lo.= 8 mA 0.35 0.5 \
20
Voc =5.25V. V| =2.7V nA
40
liH High-level input current
0.1
Ve =5.25V, M =10V mA
b S 0.2
—0.4
e Low-level input current Vec=5.25V, Vi =0.4V r - mA
—0.8
ios Short-zircuii output current (Note 2) Vec=5.25V, Vo=0V —20 — 100 mA
loc Supply current Vo =5.25V, (Note 3) 4 8 mA
% . All typical valuesareat Voo™ 5V, Ta~ 25C
Note 2. Al measurements should be done quickly and not more than one output shoutd be»shorted ata time.
Note 3: The supply current should be measured with Q and Q alternarely set high and with T set iow during actual measurement.
SWITCHING CHARACTERISTICS (Vcc=5V. Ta=25T. unless otherwise noted )
Limits
Symbo! Parameter Test conditions Unit
Min Typ Max
Maximum ciock frequency 25 45 MHz
Low-to-high-level, high-to-low-level output propagation CL =15pF (Note 4} 10 25 ns
ume, from T 1o Q, 6 P 12 40 ns
Low-ta-high-level, high-to-low fevel output propagation 11 25 } ns
time, from §D, Rp 10 Q, b 10 40 ns

Note 3: Measurement circuit

INPUT Veo QUTPUT
T i T
|
PG |-——#—— OUT F
i

CL

L
=
,,L 12)

The pulse generator {(PG) has the following characteristics

PRR = TMH¢, 1, = 6ns, ty = Bns, 1, = bO0Ns,
Vp = 3Vpp, Zp =500
Cy includes probe and jig capacitance.
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TIMING REQUIREMENTS (Voe= 5V, Ta=25T, unless otherwise noted )

Symbo! Parameter Test conditions Limits Unit
Min Typ Max
tw(TH) Clock input T high pulse width 25 1" ns
tw(50.Ro) Direct set, reset pulse width 25 4 ns
tsuH) Setup time high to T 20 19 ns
tsuw) Setup time low to T 20 7 ns
th) Hold time high to T 5 -2 ns
the) Hold timelow to T 5 —16 ns

TIMING DIAGRAM (Reference level = 1.3V)
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Note 4. The shaded areas indicate when the input is permitted to change for pre-
dictable output performance.

APPLICATION EXAMPLE

Typical circuit for converting asynchronous signal into synchronous signal and rise/fall differential circuit

Switching period Switching period

o m

Sycnronous signal B i I ':
{after clock from A) — -_] ______ 4
Rise differential signal l ! E
Y. o t—d— —

Fall differential signal ] H

Y. bl d

Note 5. The waveforms indicated by the dotted lines apply when reading with the next clock without observing the set-up time to T.
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' PACKAGE OUTLINES
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TYPE 14P4 14-PIN MOLDED PLASTIC DIL

Dimension in mm
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