Dual J-K Negative-Edge-Triggered
Flip-Flops LS78 LsS114
—

DESCRIPTION FUNCTION TABLE
These monolithic dual J-K edge-triggered flip-flops feature (EACH FLIP-FLOP)

individual J, K, and preset inputs plus common clock and INPUTS OUTPUTS
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common clear inputs. The preset or clear inputs, when low, T a X < x T H t
set or reset the outputs regardiess of the levels at the other H L X X x|L H
inputs. When preset and clear inputs are inactive (high), a : "; "‘ f f :0 go
high level at the clock input enables the J and K inputs and H H ] H LYK L
data will be accepted. The logic levels at the J and K inputs H H \ L Hi L H

o H H I H H | TOGGLE
may be allowed to change when the clock pulse is high and H H H X x| @
the blstab.le_wm perform accordmg_ to the function table as H = high level (steady state)
long as minimum setup and hold times are observed. Input L = low level (steady state)
data is transferred to the outputs on the negative-going edge X = don’t care
of the clock pulse. | = transition from high to low level
LOGIC DIAGRAM (%) Q= t:seta:;::m zfd Q before the indicated steady-state input conditions were

TOGGLE: Each output changes to the complement of its previous level
on each ] clock transition.
*This configuration is nonstable; that is, it will not persist when preset
and clear inputs retum to their inactive (high) level.
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Recommended Operating Conditions

9LS/54LS 9LS/74LS
Min | Nom | Max Min | Nom | Max

45 5 55 [ 4.75 5 5.25 \

Unit

Supply voltage, Voo

. High lagic level 20 20
Normalized fan-out from each output, N Low logic level 70 20
0 35 0 35 | MHz

Clock frequency, feiock

Width of clock pulse, twiclock) (High) ] 15 15 ns
Width of preset pulse, ty(preser) (Low} 15 15 ns
Width of clear pulse, ty(ciesr) (Low) 15 15 ns
Input setup time, tsewp 15 15 ns
Input hold time, thoid 0 0 ns

125 0 70 °C

Operating free-air temperature, Ta -55

tsgtup IS the minimum time required for the correct logic level to be present at the J or K input prior to the falling edge of the clock in order
to be recognized and transferred to the outputs.

thold is the minimum time required for the logic level to be maintained at the J or K input after the failing edge of the clock in order to
insure recognition. These devices require no hold time.



Dual J-K Negative-Edge-Triggered

LS78 LS114 Flip-Flops

Electrical Characteristics Over Recommended Free-Air Temperature Range (Unless Otherwise Noted)

9LS/54LS 9LS/74LS

di *

Parameter Test Conditions’ Min [ Typ*" | Max | Min | Typ~ | Wax Unit
ViH 2 2 \'
VL 0.7 0.8 \'%
V| Veo=MIN, Ij=-18mA -1.5 -1.5 \'J

Vee=MIN, ViH=2V,
Vou Vee=ViL max, lon=-400uA 25 34 2.7 3.4 v
v Vce=MIN, Viu=2V, lgL=4mA 0.25| 04 0.25] 04 v
oL VL=V, max loL=8mA 035| 0.5
Jor K 0.1 0.1
Preset _ _ 03 0.3
" Ciear Veo=MAX,  vi=7v 06 06 | ™A
Clock 0.8 038
Jor K 20 20
Preset 60 60
| = =2.
T Clear Vee=MAX,  Vi=27v 120 120] HA
Ciock 160 160
JorK -0.4 -0.4
Preset _ _ -0.8 -0.8
I Cloar Vec=MAX, V=0.4V 16 16 mA
Clock ~1.6 -1.6
|os1’ VCC=MAX -15 -100[ ~-15 -100f mA
lectt Vee=MAX, 4 8 4 8 mA

*For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions for the applicable

device type.

**All typical values are at Vge =5V, Ty, = 25°C.
tNot more than one output should be shorted at a time.

t1 Icc is measured with outputs open, with clack, J, K, and clear grounded and

and clear at 4.5V.

Switching Characteristics, V. = 5V Over Recommended Free-Air Temperature Range

Parameter From To -55°C +25°C +125°C Units
{Input) {Qutput} Min. [ Typ. I Max. Min.I Typ.I Max.| Min. I Typ. l Max.
Test Conditions: CL = 15pF, R =2kQ {See Figure A, page 2-174)
fax maximum clock 35 50 MHz
frequency
PLH clear or _ 8 12 8 12 11 15 ns
QorQ
tpyL preset 15 19 13 17 13 17 ns
t _ 8 12 8 12 11 15 ns
PLH clock QorQ
L 14 19 13 18 13 18 ns
Test Conditions: C; =50pF, R) =2k (See Figure A, page 2-174)
1, clear or _ 10 14 10 14 i3 17 ns
PLH Qor@
PHL preset 19 | 24 16 | 21 16 | 21 ns
1, _ <] 14 10 14 13 18 ns
PLH clock QorQ
oL 19 24 17 21 17 22 ns

Note: AC specification shown under —550C and +1250C are for 9LS devices only. All

S50pF specifications

preset at 4.5V; then with clock, J, K, and preset grounded

are for 9LS only.
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