MTTL MC7400P series
' &K FLIP-FLOP \ MTTL MC5400L/7400L series
MC54721
MC7472P,1

; This negative-edge-clocked J-K flip-flop operates on the master-siave
SET 13 principle. Three Klputs are ANDed together, and three J inputs are
N a3 ANDed together. SET and RESET inputs are also available. The device
2 4 al—s helps minimize package count in J-K fiip-flop applications requiring AND
J3 s gating into the J or K inputs.
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Total Power Dissipation ~ 40 mW typ/pkg X311 s 5
Propagation Delay Time = 30 ns typ 5”
Operating Frequency = 15 MHz typ SToTk

"L suffix = TO-116 ceramic package (Case 632)
P suffix = TO-116 p|
See General Inform.
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MC5472L, MC7472P, L (continued)
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MC5472L, MC7472P, L (continued)

OPERATING CHARACTERISTICS

Data must be applied to the JK inputs whils the clock is fow.
When the clock input goes 10 the positive logic *1"" state, the data
st the J and K inputs is transferred 10 the master section, whers it
is stored until the clock changss to the positive logic "0 stats.
Deta ot the J end K inputs must not be chenged while the clock is
high. When the clock returns to the positive logic 0" state, infor-
mation in the master section is transferred to the siave section.

_ Application of a logic “0" to the FIESET input will force the
Q output to the logic “1” sate. The input overrides the
cock.

Since no charge storage is involved in this tlip-flop, rise and fall
timas are not important to its operation. Clock fell times as long
88 1.0 us will not adversely affect the operation of the flip-flop.
The clock puise nesd only be wide enough to aliow the dats to
settle in the master section. This time, which is the sstup time for
 logic 1", is 20 ns minimum.

Transistors Qa have been added to the standard fip-flop circuit
0 protect the device ageinst negative clock transients. This sddi-
tion prevents both outputs from changing to the logic " state
when transients in excess of -2.0 V appeer at the clock.

coax** so0°

950 £ 1.0%
TPin

PULSE
IGENERATOR

t-=1+S8.0ns
£ = 10 MHz for wavetorm A
1.0 MHz for wavetorme 8, E, and F

SWITCHING TIME TEST CIRCUIT

5.0 Vac

390
2N2368
OR EQUIV

1N918
OR EQUIV

5O pF
2N2368 I ®

ORA EQUIV

Two puise generstors sre required and must be slaved together for testing SET and
AESET. Oniy ona pulse generator is required for J, K, and TLOTR tests.
* Resistor used only when that input is under test.
**The cosx delays from input to scope snd OUTPUL 10 SCOpPe Must be matched. The
scope must be terminated In 50-ohm impedance. The 950-ohm resistor and the
2 20:1 probe. Coax shell be

scope
CTY-070-80 or equivalent.

Ct = 16 pF = total paresitic cepacitance, which includes probe. wiring, and load
capacitances.
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| MC5472L, MC7472P, L. (continued)

OPERATING CHARACTERISTICS (continued)

TEST PROCEDURES
(Letters shown in test columns refer 10 waveforma.)
INPUT LIMITS
TEST SYMBOL Q 4
[ J, K f S Min Max Unit
Toggle Frequency Tog A A 24V 24V M M 10 - Mz
Turn-On Deley tod- [ 8 24V 24V < < - 50 n
Turn-Otf Delay tode e a 24V 24V o ] - 50 ns
Turn-On Oelay tha- 24V 24V € € G H 10 50 ns
Turn-Ott Delay taas 24V 24V € F G H 10 50 a
Ensble Voltage VEN a 20v 24V 24V v ! L] = -
Inhibit Voltage Vinn ] o8 v 24V 24V 3 ¥ 3 - -
TOutput shall toggle with sach input pulse.
1O0utput shall NOT toggle.
VOLTAGE WAVEFORMS AND DEFINITIONS
24v
A8 TP, \ sy
crLock 20 ns min —e\
[
2.4 V min
C TPour 15V
[+ tpd-- 0.4 V max
GNO
b tpas 2.4 V min
D TPoy 15V
0.4V max
24v
E TP, \’\ 18V
RESET oD - S ——— ) 1Y)
f*——28 ns min —4
TP,
sEY fo——— —-- 8600 ns
GND ———p—- - e o
] 4
— tyge T 2.4 V min
G TPy, 15V 1.8V
0.4V max
ted+ ™ ta- rk
- 2.4 V min
H TPoue 15V J‘luv
0.4 V max
GND! -
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