@ MOTOROLA

Dual J-K Flip-Flop
With Clear

ELECTRICALLY TESTED PER:
MIL-M-38510/30108

The 54LS107A is a Dual J-K flip-flop with individual J, K, Direct Clear
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.

LOGIC DIAGRAM
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Please note that this diagram is provided only for the understanding of logic operations and
should not be used to estimate propagation delays.

MODE SELECT — TRUTH TABLE
Operating Inputs Outputs
Mode Chjd|kKja|a
Reset (Clear) LIX|X]|L]|H
Toggle H|h|h|qg]|aq
Load “0" {Reset) | H { h | L|H
Load “1"” {Set) Hlh |1 |H]|L
Hold Hlt |1 |ala

H, h = HIGH Voltage Level

L, | = LOW Voltage Level

X = Don't Care

1, 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.

Military 54LS107A
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AVAILABLE AS:

1) JAN: JM38510/30108BXA
2} SMD: *
3) 883C: 54LS107A/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: C
CERFLAT: b
Lce: 2
*Call Factory for latest update

PIN ASSIGNMENTS

FUNCTION  DIL FLATS LCC BURN-IN

(CONDITION A)
1 1 1 2 Yee
o1 2 2 3 vee
Q 3 3 4 OPEN
K1 4 4 6 vee
Qa 5 5 8 OPEN
] 6 6 9 vee
GND 7 7 10 GND
Ja 8 8 12 Ve
CLKs 9 k] 13 Vee
CLR 0 10 14 GND
Ky m n 16 Vee
CLK, 2 n 18 vee
CLRy 13 13 19 GND
Vee w14 20 vee

BURN-IN CONDITIONS:
Vee = 5.0 V MIN/.O V MAX
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54LS107A

CONNECTION DIAGRAM
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LOGIC SYMBOL
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AC TEST CIRCUIT
Voo = 50V O—
R{ {SEE 27V CLOCK R| (SEE NOTE 6
NOTE )
I il ki
l“ Ll 7 Lt}
| X
L (SEE NOTE 3)
J CLOCK K o
= CLEAR =
O CLEAR
INPUT 1 sno Veo |
Q a
TEST ]
O TEST
QUTPUT O OUTPUT
o = ST O (SEE NOTE 4
iseenote s T T tf )
WAVEFORMS
|{
CLEAR ——»I f le— —>1 1
INPUT — 27V — Vgen
13 \6-—'
.7
—? ] 00V NOTES:
1y, {CLEAR) —{ 1. Clear inputs dominate regardiess of the
v state of the clock or J-K inputs.
gen 2. Clear input pulse characteristics:
CLOCK 13V O ear) = 30 b, PR < 10 M
1 Iclear) = ns, = 1 2.
INPUT 0oV 3. /fll diodes are 1N3064, or equivalent.
tp {CLOCK) —| TPHLY p— v 4. CL = 50 pF = 10% (including g and
Q / 13V OH probe capacitance).
- 5. Voltage measurements are to be made
OUTPUT VoL with respect to network ground terminat.
a 1 6. RL = 2.0 kf) ~ 5.0%.
OUTPUT PLH1—>1 VoH 7. Clock input pulse characteristics:
N\ 3V vaen = 3.0V, tp Iclockl = 25 ns,
. PHR =< 1.0 MHz.
VoL

Clear Switching Test Circuit and Waveforms
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AC TEST CIRCUIT
Voo = 50V O
R( {SEE 21V CLOCK R( {SEE NOTE 4)
{SEE NOTE 2) NOTE 4)
14—t
= —_— — T T \
~
o T oo X {SEE NOTE 2)
= o Of CLEAR
INPUT eno Vee H
a a
TEST T
€L -~ T~ CL (SEE NOTE 3)
ISEE NOTE 31 :_[: 1 1:
WAVEFORMS
tr =] — et
CLOCK 77V Vgen
INPUT PULSE ;
07V 13V 07V
{SEE NOTE 1} mmmmmcd 1 w0V
_ 1 (CLOCK) -1
aoRd Vou
OUTPUT N 13V
1PHL2 —e- N voL
{PHL2 —>| —
VoH
QORG 13V v
OUTPUT oL

Synchronous Switching Test Circuit

NOTES:

. Clock input characteristics for tp_H, tpHL {clock to output):

Vgen = 3.0V, t; < 15 ns, tf = 6.0 ns, tp {clock) = 25 ns and

PaR = 1.0 MHz. When testing fpmax the clock input characteristics
are: Vgen = 3.0 V. tr = tf < 6.0 ns, tp [clock) = 20 ns and

PRR = see table 1.

All diodes are 1N3064, or equivalent.

C = 50 pF = 10% lincluding jig and prabe capacitancel.

R{ = 2.0k = 5.0%.

Eal ool
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P : Test Condition
Symbol Parameter Limits Units {Unless Otherwise Specified)
+25°C +125°C -55°C
f“m Subgroup 1 Subgroup 2 Subgroup 3
Par s:
Min Max | Min Max Min Max
Logical 1" Vee =45V IpH = -04 mA,
VoH Output Voltage 25 25 25 v VIN =20V, V)L =0.7V.
Logical Q" Vee = 45V, igL = 4.0 mA,
VoL Output Voltage 04 04 0.4 Vo= zov v =07 v,
v Input Clamping 15 v Ve =45V IIN = —1BmA,
Ic Voltage ) ather inputs are open.
Logical “1*
Vee =55V, VIH = 27V,
W Input Current 2 2 2| #A other input = 4.5V, CLK & CLR = GND.
{J & K inputs)
Logical “1”
Vee = 55V.VIHH = 55V,
lIHH Input Current 100 100 100 HA . - _
(J & K inputs] other input = 45V, CLK & CLR = GND.
Logical “1"
Vee =55V, VIH =27V,
H Input Current 80 60 60 | HA | other input = 4.5V, CLK & J = GND.
(CLR inputs)
Logical 1"
Veec = 55V.VIHH = 65V,
HHH Inputhurrem 300 300 300 pA other input = 4.5V, CLK & J = GND.
(CLR inputs)
Logical “1"
Ve =55V, Vjy =27V,
IiH lnput_Currem 80 80 80 uA CLR — K&J = GND.
(CLK inputs)
Logical 1" Vee = 55V, ViHH = 5.5V,
IIHH Input Current 400 400 400 | paA | ZCC T IOV VIHH =25,
. CLR — K& J = GND.
{CLK inputs}
Logical "0
B R _ _ B _ Veg = 55V. VL =04V,
L Input C_urrent 0.12]| ~-0.36 | —0.12 036| -0.12( -036| mA CLR &J = 45V, CLK = {See Note 2.
{J & K inputs)
Logical 0" _ _ _
I Input Current _0.24| -072| —024| -072] —0.24| —0.72| ma [VCC =55V VIL =04V, JAK =45V,
. CLR = (See Note 2).
(CLK inputs)
Logica!l "0 _ _
i Input Current —042| -072| —012| —072| —0.12| —072| ma |YCC = SSV.VIL =04V,
. CLK - J&K =45V.
{CLR inputs)
Output Short _ _ _ -~ _ -~ Ve =55V, VN =45V,
los Circuit Current 15| -100 | =15 1 100 | -15 ) —1001 MA o ClR&J = GND, VQuT = 2.25V.
Power Supply Vee =55V, VN = 0V (all inputs),
lcc Current 8.0 8.0 8.0 mA or VN = 5.5V, other inputs = 0 V.
Logical 1" _
VIH Input Voltage 2.0 20 2.0 v Veg =45V,
viL Logical “0” 07 07 07 vV |vee =45V
Input Voltage : : ’
Subgroup 7 | Subgroup 8A | Subgroup 8B
. per Truth Table with Vg = 45V,
Functional Tests VINL = 0.4V, and ViNH = 25 V.
NOTES:

— 25V min'5.5 V max
=L 00V

2. = — 25V minG.5V max
T ov
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. . Test Condition
Symbol Parameter Limits Units {Unless Otherwise Specified)
+25°C +125°C -55°C
fwrtchmg Subgroup 9 | Subgroup 10 | Subgroup 11
Min Max Min Max Min Max
. Vee = 5.0V, C = 50 pF,
tPHL1 fg;"":gﬁmztoe'“ 50 | 28 | 50 | 4 | s0 | 40 ne |RL =20k = 5.0%
tPHL1 Output Hi';h_mw 20 35 35 Vce = 5.0V, €L = 15 pF,
A L Rl = 2.0k = 5.0%.
. Vee = 5.0V, CL = 50 pF,
tPLH1 z:ga_gittmztue'ay 50 | 21 50 | 32 | 50 | 32 e |PRL =20k = 5.0%
PLH | ourput LOF"N_High 20 27 27 Vee = 50V, CL = 15pF,
W RL = 2.0k = 5.0%.
. Vee = 5.0V, CL = 50 pF,
tPHL2 g:tp:_g"::t'°3toe'ay 50 | 30 | s0 | 42 | 50 | 42 ns |RL =20k £ 50%
PHLZ | output Hi‘;h_Low 20 37 37 Voo = 50V, CL = 15 pF,
High-Low RL = 2.0k} = 5.0%,
) Ve = 5.0V, CL = 50 pF,
tpyp | FropagationDelay | 54 | 55 | 59 | 32 | 50 | 32 RL = 2.0k} * 5.0%.
/Data-Output ns
tPLH2 Output Low-High 20 27 27 Vee = 5.0V, CL = 15 pF,
— Ry = 2.0k} * 5.0%.
Maximum Clock Ve =50V, VN = 27V,
fmax Frequency % % d MHz | 0% 80 pF, Ry = 2.0 kD = 5.0%.
Maximum Clock Vge = 5.0V, CL = 15 pF,
fmax Frequency 30 MHz Ry = 20k = 5.0%.
NOTES:

1. fmMAX. min. hmit specified is the frequency of the input pulse. 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 C; = 15 pF are guaranteed but not tested.
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