@ MOTOROLA Military 54LS107A

Dual J-K Flip-Flop
With Clear

ELECTRICALLY TESTED PER:
MIL-M-38510/30108

The 54L.S107A is a Dual J-K flip-flop with individual J, K, Direct Clear ’ll III
and Clock Pulse inputs. Output changes are initiated by the HIGH to

LOW transition of the clock. A LOW signal on CD input overrides the

other inputs and makes the Q output LOW.

AVAILABLE AS:
8 %ﬁn"ll) JNI\;|28510/301083XA
LOGIC DIAGRAM -

(one half shown) 3) 883: 54LS107A/BXAJC

X = CASE OUTLINE AS FOLLOWS:

PACKAGE: CERDIP: C
CERFLAT: D
LCC: 2
3.5) (2.6)
0 —] -5 THE LETTER “M" APPEARS
1 BEFORE THE / ON LCC.
(13, 10)
—? CLEAR
1) 1.8 PIN ASSIGNMENTS
K J DIL  FLATS LCC  BURNAN
[— j FUNCT. 632-08 717-04 756A-02  (COND. A}
Jq 1 1 2 vee
(12, 9) (o} 2 2 3 vee
CLOGK o 3 3 4 OPEN
Please note that this diagram is provided only for the understanding of logic K1 4 4 g VggN
operations and should not be used to estimate propagation delays. 92 5 5 o
Qy 6 6 9 vee
GND 7 7 10 GND
Jo 8 8 12 Voo
ClLKy 9 9 13 vVee
MODE SELECT — TRUTH TABLE CLRy 10 10 14 GND
Ko N 1" 16 vee
Operating Inputs _ | Outputs CLKy 12 12 18 voe
Mode cplolk]a |a CLR 13 13 19 GND
Reset (Clear) L [xxcTw vee 1 " 2 Vee
Toggle Hlh|n|a]aqg BURN-IN CONDITIONS:
VGC = 5.0 V MIN/G.O MAX
Load “0" {Reset) H I lh| L H
Load “1" (Set) H {h|l]|H L
Hold Hli|i]q]g

H, h = HIGH Voltage Level

L. I = LOW Voltage Level

X =Don't Care

|, h (q) = Lower case letters indicate the state of
referenced input (or output) one set-up time prior
to the HIGH to LOW clock transition.
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54LS107A

CONNECTION DIAGRAM
Vec CLRy CLKy Ko CLRy ClKs o

[14] [1s] [v2] [w] [w0] [s] [}

L] L
O

AC TEST CIRCUIT

LOGIC SYMBOL
1_JJ 0_3
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Veg=50V O
> RL(SEE 27V CLOCK £ Ry (SEENOTE )
(SEENOTE3) __{ NOTE®) o
—e e =~\= 7 g
I >
(SEENOTE 3)
J  CLOCK K 1
- CEAR o  CLEAR vee H
INPUT 1 ano
Q Q
TEST I
ouTpuT © oﬁﬂn
Cp - == Cy (SEE NOTE 4)
seenotE4 | L T
WAVEFORMS

—{ lf f——

— -y —

CLEAR
INPUT 27V Vgen
iy
7
00V
=t (CLEAR) —1
‘ Vgen
CLOCK L 13IVTX o
0.
INPUT tp (CLOCK) — PHU =
VoH
Q 13V
QUTPUT VoL
a tPLH1 — v
OUTPUT O
13V
Vol

NOTES:
1. Clear inputs dominate regardless of the
state of the clock or J-K inputs.
2. Clear input pulse characteristics:
Vgen=3.0V,tr<15ns,tf<6.0ns,
p (clear) = 30 ns, PRR < 1.0 MHz.
. All diodes are 1N3064, or equivalent.
4. C =50 pF £ 10% (including jig and
probe capacitance).
5. Voltage measurements are to be made
with respect to network ground terminal.
6. R =2.0kQ+5.0%.
7. Clock input puise characteristics:
Vgen =30V, 1y {clock) = 25 ns,
PRR < 1.0 MHz.

w
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AC TEST CIRCUIT

Vee=50V O
2 RL(SEE 27V CLOCK $ AL (SEE NOTE4)
(SEENOTE2) __§ NOTE4) 1
IPREPLIVD i< P—o—bt
14— 1% _ —_— ] —
[_ 1 \\f
I I I (SEE NOTE 2)
| ) ClocK K i |
=  CLEAR ——] CLEAR v ;
cc H
INPUT ' eno l
Q Q I
TEST
outPyT O— | oy
________ "1 OUTPUT
CL = < CL(SEENOTE 3)
seenotEy | | J

WAVEFORMS

] |- r-v t
CLOCK o7V Vgen
INPUTPULSE Ay oy
(SEE NOTE 1) —- - 00V
_ to (CLOCK) —=
QoRQ picLOCK Vo
OUTPUT \’\1_3 v
tPHL2 | VoL
tP{H2 —=
VOH
QORD 13V VoL
ouUTPUT
NOTES:

1. Clock input characteristics for tp| H, tpHL (clock to output):
Vgen=3.0V, ty<15ns, tf=6.0ns, tp {clock) = 25 ns and
PRR < 1.0 MHz. When testing fpax the clock input characteristics
are: Vgen = 3.0V, tr = < 6.0 ns, tp (clock) < 20 ns and

PRR = see table.

2. Ali diodes are 1N3064, or equivalent.
3. Cy_=50 pF + 10% (including jig and probe capacitance).

4. RL=20KkQ +50%.
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- . Test Condition
Symbol Parameter Limits Unit {Unless Otherwise Specified)
+25°C +125°C -55°C
Static
Parameters: Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
Logical “1” Voe =45V, IoH =-0.4 mA,
VoH Output Vohage 25 25 25 Vo | vin=20V, V=07 V.
Logical “0” Vee =45V, lgL = 4.0 mA,
VoL Output Voltage 04 0.4 04 v ViH=20V, V) =0.7 V.
Input Clamping _ Vee =45V, j)1=—18mA,
Vic Voltage 1.5 v other inputs are open.
Logical “1” Ve = -
cc=55V,ViH=27V,
IIH Input Current 20 20 20 HA : _ _
(J & K inputs) otherinput = 4.5V, CLK & CLR = GND.
Logical “1" Ver = _
cC=55V,VIHH =55V,
IHH Input Current 100 100 100 uA . _ _
(J & K inputs) other input = 4.5V, CLK & CLR = GND.
Logical “1” Voo = =
cC=55V,V|H=2.7V,
iH Input Gurrent 60 60 60 uA . B _
(CLR inputs) otherinput =4.5V, CLK & J = GND.
Logical “1” Vee = _
cc=55V,VHH=55V,
l{HH Input Current 300 300 300 pA . N _
(CLR inputs} other input = 4.5 V, CLK & J = GND.
Logical “1” Ver =55V Vg =
I input Current 80 80 80 | ua c(fg— Ez e g'NDzj V.
(CLK inputs} = .
Logical “1” VoG =55V, ViHH = 5.5V
IHH input Gurrent 400 400 400 | nA cfg— 22 e g‘,:l"D SV
(CLK inputs) = .
Logical “0” Ve =55V, V| =04V,
CC =20V, VIL=04V,
L Input Current -0.12 |-0.36 |-0.12 ]1-0.36 |-0.12 | -0.36 | mA _ _
(J & K inputs) CLR & J=4.5V, CLK = (See Note 2).
Logical “0” = =04V, K=4
e Input Current -024 |-072 |-0.24 |-072|-024 |-072 | ma éfg_ 58'5 VNVItL 2 0.4V, J&K=45V.
(CLK inputs) = (See Note 2).
Logical “0” - V. Vi =04V
e Input Current -012 [-072 |-012 |-072 | -012 |-072 | ma \é‘fg JS';’K‘_ “1'-5 vo‘ '
(CLR inputs) - =9 N
Output Short _ _ _ ~ _ _ Ve =55V, VIN=45V,
ios Circuit Current 15 100 15 100 15 100 | mA CLK - CLR & J = GND, V, 225V,
OuUT
Power Supply Vee = 5.5V, VN = 0 V (all inputs),
lcc Current 8.0 80 8.0 mA or ViN =5.5V, other inputs =0 V.
Logical “1” _
VIH Input Voltage 2.0 20 20 v |vec=45V.
Logical “0” _
ViL Input Voltage 0.7 07 0.7 V. |Vcc=45V.
Functional Test Subgroup7 | Subgroup 8A | Subgroup 8B per Truth Table with Vo = 4.5V,
unctional Tests ViNL = 0.4 V, and Vg = 2.5 V.
NOTES:
1. = _0(‘)\/_ 2.5V min/5.5 V max

2. = . —0.0 v 2.5V min/5.5 V max
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54L.S107A

. . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C - 55°C
Parametlé‘]rs: Subgroup 8 | Subgroup 10 | Subgroup 11
Min | Max | Min | Max | Min | Max

. Ve =5.0V, C =50 pF,

tPHL1 gg{’;%ﬂgg?‘*'ay 50 | 28 | 50 | 40 [50 | 40 | _ [RL=-20ka:50%
tPHL1 Output High-Low - 20 - 35 - 35 \F/(CC Z gf() ;/ C;L0= 15 pF

L=2.0KkQ +50%
) Vce =50V, G =50 pF,

tPLH1 /P[;ggaf%alﬂgﬂ‘l)e'ay 50 | 21 [ 50 | 32 [50 | 32 | _ |RL=20Kk0+50%
tPLH1 Output Low-High - 20 | = 27 | - 27 VoG =5.0V, C = 15pF,

AL =2.0kQ% 5.0%.
. Vee =5.0V, CL =50 pF,

tPHL2 fggﬁ%ﬂ{gﬂ?‘“ay 50 | 80 |50 |4 |50 |42 [  [R=20ke:s50%
tPHL2 Output High-Low — |2 | = |3 |- |0@3 gcc - (5).(': s;l CSL(;/15 pF

L=2. +5.0%.
. Vce =5.0V, C =50 pF,

tpLH2 foopagaton®@ |50 | 22 | s0 [ s [s0 | a2 [ _ [R(=20kex50%
tPLH2 o bt — 2 | = |27 | = | 27 ® |vog=50V,CL=15pF
utput Low-High 220 kQ' o s

L=2. +5.0%.
Maximum Clock Vee =50V, ViN=27V,

2
fmax Frequency 5 2 2 MHz CL = 50 pF, R_ = 2.0 kQ + 5.0%.

Maximum Ctock Ve =5.0V, CL =15 pF,

fMAX Frequency 80 MHz | R 20 k0= 5.0%.

NOTES:

1. fMax, min. limit specitied is the frequency of the input puise. The output frequency shall be one-half of the input frequency.
2. Tests shall be performed in sequence, attributes data only.
3. The limits specified for Cy_= 15 pF are guaranteed but not tested.
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