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@Dual J-K Flip-Flops (with Preset, Common Clear, and Common Clock)
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HMRECOMMENDED OPERATING CONDITIONS Top View
Item Symbol | min typ | max Unit HBFUNCTION TABLE
Clock frequencyi Jetock 0 - 30 MH:z Tnputs Outputs
Pulse glock ‘ngh . 20 — — =2 Preset | Clear | Clock J K Q Q
width Clr:_sr' Low 25 = - ns L m =< = X H L
Setup "H:Data . 20] - - ns H L X = v L H
time : “L"Data o 20) - - ns L L v X x a- H*
Hold time 1 0l — - ns ™ H I L L @ W
Note) {;The arrow indicates the falling edge.
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Notes) H; high level, L; low level, X; irrelevant

4; transition from high to low level

Q, ; level of Q before the indicated steady-state input condi-
tions were established.

Q,; complement of Q, or level of Q before t.he indicated

steady-state input diti were h
Toggle; each output ch to the Pl of its previous
level on ench active tnmmon indicated by .

*; This confij, is ; that is, it will not persist
when preset and clear inputs retum to their inactive (high)
level.

EELECTRICAL CHARACTERISTICS ( Te=—20~+75C)

Item Symbol Test Conditions min typ* max Unit
Input voltage Vin 2.0 — — v
Vit — — 0.8 v
Vou Vec=4.75V, Vin=2.7V, ViL=0.8V, Jon= —400uA 2.7 - - v
Output voitage VoL Vee=4.75V, Viu=2V LIaL=8mA — — 0.5 v
Vi=0.8V 1 IoL=4mA = -~ 0.4
J, K - - 20
,C,';','" In Vec=5.25V, Vi=2.7V = — ‘:g #A
Clock - - 160
J, K - - —0.4
Input current Clear ) T Vee=5.25V, Vi=0.4V — — —1.6 mA
Preset - - —0.8
Clock - - —1.6
J. K — = 0.1
g:_::l I Vee=5.25V, Vi=7V = — g:g mA
Clock - - 0.8
Short-circuit output current Ios Vec=5.28V —20 - —100 mA
Supply current *a» Icc Vec=5.25V — 4 6 mA
Input clamp voltage Vix Vcc=4.75V, Iin=—18mA — — —-1.5 \

*  VcCc=5V,Ta=25°C

*+* Jf should not be measured when preset and clear inputs are low at same time.
¥#% With all outputs open, JCC is measured with the Q and
At the time of measurement, the clock input is ground,
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outputs high in turn.
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HD74LS78A

ESWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)

Item Symbol Inputs Outputs Test Conditions min typ max Unit
Maximum clock frequency Smex 30 45 - MHz
tPLH Clear ~ Cr=15pF, R.=2kQ — 15 20 ns

R . 4 .
Propagation delay time o Clr:cskﬂ Q. Q — s 70 s

ETESTING METHOD

1) Test Circuit

1.1} faes. tew, tene (Clock—Q.Q) 1.2) teue. teew (Clear, Preset—Q.Q)
Vee Output Q Input vee Output Q
, 3 [ —— .
Input g5y Fm——f——————= - Zour =508 o 1 2R: Load circuit 1}
| Re Load circuit 11 i qQ L e B g [
PR, HIPEYE S e ¥ T DB
) < 1 l“ P oT oY | Dulp-l| i :
Ouput| 20 1 | 45V CK W T
P.G. ok D | A -t Japut
Zout =502 ' A K 3 Same as Load Circuit 1.
K Q Same as Load Circuit 1. CLK
J CLK PG J
i Zout=50Q
Notes)1. Test is put inte the each flip-flop Notes)1. Test is put into the each flip-flop
2. All diodes are 152074 @ . 2. All diodes are 152074 ®.
3. Ct includes probe and jig capacitance. 3. Cp includes probe and jig capacitance.
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Note) Clock input pulse; t77 y<15ns, a7 56ns, e *
PRR=1MHz, duty cycle=30% and: for fmax,
tTLH™t THLS2.5ns.

Note) Clear and preset input pulse; t77 51508,
tTH1 S6ns, PRR=1MHz
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