@ MOTOROLA

Dual J-K Flip-Flop
With Clear

ELECTRICALLY TESTED PER:

MIL-M-38510/30101

The 54LS73A offers individual J, K, clear, and clock inputs. These
dual flip-flops are designed so that when the clock goes HIGH, the inputs
are enabled and data will be accepted. The logic of the J and K inputs
may be aflowed to change when the clock pulse is HIGH and the bistable
will perform according to the truth table as long as minimum set-up times
are observed. Input data is transferred to the outputs on the negative-
going edge of the clock pulse.
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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.

Military 54LS73A
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AVAILABLE AS:

1) JAN: JM38510/30101BXA
2) SMD: N/A
3) 883: 54LS73A/BXAJC

X = CASE OUTLINE AS FOLLOWS:
PACKAGE: CERDIP: C
CERFLAT: D
LCC: SEE 54LS113A

THE LETTER “M” APPEARS
BEFORE THE / ON LCC.

PIN ASSIGNMENTS

DIL FLATS BURN-IN
FUNCT. 632-08 717-04 (COND. A)
CLK4 1 1 vee
CLRy 2 2 GND
K1 3 3 vee
vVee 4 4 Vee
CLKp 5 5 vVee
CLRg 6 6 GND
Ja 7 7 Vee
[ 8 8 Vee
Qo 9 9 OPEN
Ko 10 10 vVee
GND 1 " GND
Qy 12 12 OPEN
(e 13 13 Vee
Jq 14 14 Vee

BURN-IN CONDITIONS:
Ve =5.0 V MIN/6.0 V MAX

MODE SELECT — TRUTH TABLE

inputs Outputs

Operating — —
Mode Cp| J Kl|laj]a
Reset (Clear) L X X L H
Toggle H h h qlaq
Load “0" (Reset) H | h L H
Load “1" (Set) H h | H L
Hold H | | q q

H, h = HIGH Voltage Level

L, I = LOW Voltage Level

X = Don't Care

I, 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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54LS73A

CLEAR SWITCHING TEST CIRCUIT
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NOTES:

1. Clear inputs dominale regardless of the state of the
clock or J-K inputs.

2. Clear input pulse characteristics:
Vgen=3.0V, tr<15ns,t<6.0ns,
ip {clear) = 30 ns, PRR < 1.0 MHz.

3. All diodes are 1N3064, or equivalent.

4. CL =50 pF + 10% (including jig and
probe capacitance).

5. Voltage measurements are to be made
with respect to network ground terminal.

6. Rl =2.0kQ % 5.0%.

7. Clock input pulse characteristics:
Vgen =3.0V, tp (clock) = 25 ns,
PRR < 1.0 MHz.
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54LS73A

SYNCHRONOQUS SWITCHING TEST CIRCUIT

Veg=50V O
$ Ry (SEE 27V CLOCK $ R [SEENCTE 4)
2 NOTE4) o) T
PR a PPt
N 9 . Ll
o)
J  ClocKk K
=  ClEARg O CLEAR
INPUT B Vee
Q Q
o '
OUTPUT
a T A= CL(SEENOTE3)
(SEENOTEY) | | I
WAVEFORMS
tr —* i
CLOCK Vgen
INPUT PULSE
v
(SEE NOTE 1) 2/ V4 s 07V ooy
N tp (CLOCK) =
QORQ VoH
oUTPUT 13V
PHL2 — Vo
PHL2 —*
VOH
QORQ 13V y
OUTPUT oL
NOTES

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

see table.

w N

. All diodes are 1N3064, or equivalent.
. G| =50 pF £ 10% (including jig and probe capacitance).

4. R =2.0kQ *+5.0%.
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54LS73A

. . Test Condition
Symbol Parameter Limits Unit (Unless Otherwise Specified)
+25°C +125°C - 5§5°C
g:a,"c ters: Subgroup 1 Subgroup 2 Subgroup 3
Min Max Min Max Min Max
Logical “1” Vec =45V, IpH=-0.4 mA,
VOH Output Voltage 25 25 25 Vo luns2ovy =07V
Logical “0” Vec =45V, gL =4.0mA,
VoL Output Voltage 04 04 04 Vo lvi=zov v =07V
Input Clamping _ Veec =45V, IN=-18 mA,
Vic Voltage 5 v other inputs are open.
Logical “1” _ _
H1 Input Current 20 20 20 pA  |Vec=85Vivin=27V,
(J & K inputs) other input = 4.5V, CLK & CLR = GND.
Logical *1" Vo =5.5V. Vi =55V
HHH1 Input Current 100 100 100 uA CC =93> V. VIHH = 5.5 V.
(J & K inputs) other input = 4.5V, CLK & CLR = GND.
Logical “1” _ _
b2 Input Current 60 60 60 pa  |Yec=55V.vip=27V,
(CLR inputs) other input = 4.5V, CLK & J = GND.
Logical “1” _ _
IiHH2 input Current 300 300 300 | pa [YCC=55V.ViHH=55V,
(CLR inputs) other input=4.5V, CLK & J = GND.
Logical “1” _ _
1H3 input Current 80 80 80 HA Vee=55V.ViH =27V,
(CLK inputs) CLR-K & J=GND.
Logical “1” _ _
HHS Input Current 400 400 400 | pa [VCC=55V.VIHH=55V.
(CLK inputs) CLR - K & J = GND.
Logical “0" = -
L Input Gurrent —012 |-036|-012|-036 | -012|-036 | ma [YCC=35V.ViL=04V,
(J & K inputs) CLR & K=45V, CLK = {See Note 2).
Logical °0" VEE =55V, ViL=04V,J8K=45V,
L2 Input Current -024|-072|-024|-072]|-024]|-072] mA CC =22V, V] = 0.4V, =49
(CLK inputs) CLR = (See Note 2).
Logical “0" _ _
I3 input Current —012 |-072 |-012 |~072 |-0.12 [-072 | ma [YCC=55V.ViL=04V,
(CLR inputs) CLK-J&K=45V.
Output Short _ _ _ _ _ _ Voo =55V . ViN=45YV,
los Circuit Current 15 100 15 100 15 100 mA CLK - CLR & J = GND, VQuT = 2.25 V.
Power Supply Vec =55V, ViN=0V (allinputs),
lcc Current 8.0 8.0 8.0 MA | or Vi = 5.5 V (all inputs).
Logical “1” B
ViH Input Voltage 20 2.0 2.0 v |vec=45V.
Logical “0” B
viL Input Voltage 0.7 0.7 0.7 v |vec=45V.
Functional Tests Subgroup 7 | Subgroup 8A | Subgroup 88 per Truth Table with Voo = 5.0 V,
VINL=04 V. and VNH =25 V.
NOTES:
2.5V min/5.5 V max
1.
— — — 00V
2. — —— 2.5Vmin/5.5 V max
LT oov
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54LS73A

Symbol Parameter Limits unit nl es:gf:‘gr“";;gz“ggeclﬂe "
+25°C +125°C - 55°C
tchi
2:’.,';‘:“;?35: Subgroup 9 | Subgroup 10 | Subgroup 11
Min | Max Min Max Min Max

! Vge =5.0V, CL =50 pF,
tpHL1 | fropagation Delay 50 |28 [ 50 | 40 [ 50 | a0 | o |RL=20kei50%
tPHL1 oot ~ 2| = s | = |3 Voo =50V, G = 15 pF.

LA1o RL = 2.0 kQ + 5.0%
= 2.0 kQ + 5.0%.

. Voo =50V, CL =50 pF,
toLH1 Fropagation Delay 50 |21 | 50 | 32 | 50 | 2 RL = 2.0 kQ * 5.0%.
tPLH1 ata-Outpu T la | T 2| = |27 | ™ |voo-sov.cL=15pF,

CLR to Qp s
RL = 2.0 KQ * 5.0%.

) Ve =5.0V, C =50 pF,
toHL2 | opagation Delay 50 [ 30 | s0o | 42 | s0 | 42 RL = 2.0 kQ + 5.0%,
1pHL2 ata-Output — 2o | = | | = |3 | ™ |[veg=50v.cL=15pF

CLK to Qn or Qn R 220K £ 50%
L= 2. 0%.

! Ve =5.0V, C_=50pF,
tpLHp | jpopagation Delay 50 | 22 | 50 | 32 | 50 | a2 RL =2.0 kQ +5.0%.
PLH2 ata-Output _ — | 20 — 27 — 27 " |veg=50V,0L=15pF,

CLK to Qp or Qn
RL = 2.0 K2 £ 5.0%.
Maximum Clock Ve =50V, ViN=27V, CL =50 pF,
fmax Frequency 25 25 2 MHZ e 20 kot 5.0%.
Maximum Clock Ve =50V, CL=15pF,
IMAX Frequency 30 MRz R 220k +5.0%.
NOTES:

1. fpax. min. limit 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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