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General Description

This device contains two independent
negative-edge-triggered J-K flip-flops with complementary
outputs. The J and K data is processed by the flip-flops on
the falling edge of the clock pulse. The clock triggering oc-
curs at a voltage level and is not directly related to the tran-
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Dual Negative-Edge-Triggered Master-Slave J-K
Flip-Flops with Clear and Complementary Outputs

sition time of the negative going edge of the clock pulse. The
data on the J and K inputs is allowed to change while the
clock is high or low without affecting the outputs as long as
setup and hold times are not violated. A low logic level on the
clear input will reset the outputs regardless of the levels of
the other inputs.
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Vce CLK2 CLR2  J2

DS006372-1

Order Number DM54LS73AdJ, DM54LS73AW, DM74LS73AM or DM74LS73AN
See Package Number J14A, M14A, N14A or W14B

Inputs
CLR CLK J
L X X
H 2 L
H 2 H
H 2 L
H 2 H
H H X

Outputs

K Q Q
X L H

L Q, Q,
L H L

H L H

H Toggle

X Q, Q,

H = High Logic Level
L = Low Logic Level

| = Negative going edge of pulse.

X = Either Low or High Logic Level

Qp = The output logic level before the indicated input conditions were established.
Toggle = Each output changes to the complement of its previous level on each falling edge of the clock pulse.
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Absolute Maximum Ratings (Note 1) DMSALS _56°C 1o +125°C

Supply Voltage v DM74LS ?“C to +70iC
Input Voltage 7v Storage Temperature Range -65°C to +150°C
Operating Free Air Temperature Range
Recommended Operating Conditions
Symbol Parameter DM54LS73A DM74LS73A Units
Min Nom Max Min Nom Max
Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 \
Vin High Level Input Voltage 2 2 \
ViL Low Level Input Voltage 0.7 0.8 \
lon High Level Output Current -0.4 -0.4 mA
loL Low Level Output Current 4 8 mA
foLk Clock Frequency (Note 3) 0 30 0 30 MHz
foLk Clock Frequency (Note 4) 0 25 0 25 MHz
tw Pulse Width Clock High 20 20
(Note 3) Preset Low 25 25 ns
Clear Low 25 25
tw Pulse Width Clock High 25 25
(Note 4) Preset Low 30 30 ns
Clear Low 30 30
tsu Setup Time (Notes 2, 3) 20 20 ns
tsu Setup Time (Notes 2, 4) 25) 25) ns
1y Hold Time (Notes 2, 3) ol ol ns
1y Hold Time (Notes 2, 4) 5] 5) ns
Ta Free Air Operating Temperature -55 125 0 70 ‘C

Note 1: The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The device should not be operated at these
limits. The parametric values defined in the “Electrical Characteristics” table are not guaranteed at the absolute maximum ratings. The “Recommended Operating
Conditions” table will define the conditions for actual device operation.

Note 2: The symbol () indicates the falling edge of the clock pulse is used for reference.
Note 3: C = 15pF, R = 2kQ, Ty = 25°C and Vg¢ = 5V.
Note 4: C = 50 pF, R = 2kQ, Ta = 25°C and Vg¢ = 5V.

Electrical Characteristics

over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
(Note 5)
v, Input Clamp Voltage Voo = Min, | = -18 mA -1.5 \'
Von High Level Output Ve = Min, oy = Max DM54 2.5 3.4 \
Voltage Vi = Max, V|, = Min DM74 2.7 3.4
VoL Low Level Output Vee = Min, Ig. = Max DM54 0.25 0.4
Voltage Vi = Max, V|, = Min DM74 0.35 0.5 \'
loL = 4 mA, Ve = Min DM74 0.25 0.4
I Input Current @ Max Ve = Max J, K 0.1
Input Voltage V=7V Clear 0.3 mA
Clock 0.4
hn High Level Input Ve = Max J, K 20
Current V=27V Clear 60 HA
Clock 80
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Electrical Characteristics continued)

over recommended operating free air temperature range (unless otherwise noted)

Symbol Parameter Conditions Min Typ Max Units
(Note 5)
M Low Level Input Ve = Max J, K -0.4
Current V) =04V Clear -0.8 mA
Clock -0.8
los Short Circuit Vee = Max DM54 -20 -100 mA
Output Current (Note 6) DM74 -20 -100
lee Supply Current Vee = Max (Note 7) 4 6 mA

Switching Characteristics
at Ve =5Vand Tp = 25°C

From (Input) R_=2kQ
Symbol Parameter To (Output) C_=15pF C_ =50 pF Units
Min Max Min Max

fmax Maximum Clock 30 25 MHz
Frequency

tpHL Propagation Delay Time Clear 20 28 ns
High to Low Level Output o Q

tpLH Propagation Delay Time Clear 20 24 ns
Low to High Level Output 10 Q

tpLH Propagation Delay Time Clock to 20 24 ns
Low to High Level Output QorQ

tpHL Propagation Delay Time Clock to 20 28 ns
High to Low Level Output QorQ

Note 5: All typicals are at Vg = 8Y, Tp = 25°C.

Note 6: Not more than one output should be shorted at a time, and the duration should not exceed one second. For devices, with feedback from the outputs, where
shorting the outputs to ground may cause the outputs to change logic state, an equivalent test may be performed where Vg = 2.25V and 2.125V for DM54 and DM74
series, respectively, with the minimum and maximum limits reduced by one half from their stated values. This is very useful when using automatic test equipment.

Note 7: With all outputs open, Icc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock is grounded.
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PhySical Dimensions inches (millimeters) unless otherwise noted

0.785
(19.939)
MAX
0025 [ra] [15] [ro] [17] [ro] [e] [®]
{0.635)
RAD 0.220-0.310
(5.588-7.874)
O G
0.290-0.320 0005 _, 0.200
(7.366-8.128) (ﬂ-nlnllk) GLASS 0.060 +0.005 (5.080)
.
SEA;'ANT {1.524 £0.127) MAX g 020-0.060
IRETIN 4 i (0.508—1.524)
(4.572)
! 95° +5° 86°04° TYP Y I
=
0.310-0.410 .203-0.
0.018 +0.003 ’H
{7874-1041) oos | L fasTam | g
(2.489) : : (3.175-5.080)
MAX BOTH ENDS . 0.100 +6.010 0.150
(2.540 +0.254) (:iTl)
MIN J14A (REV G}
14-Lead Ceramic Dual-In-Line Package (J)
Order Number DM54LS73AJ
Package Number J14A
| 0.335-0.344
(8.509—8.738)
‘14 13 12 11 10 8

:

14-Lead Small Outline Molded Package (M)
Order Number DM74LS73AM
Package Number M14A
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0.228 —0.244
(5.791-6.198)
LEAD ND. 1 "‘i
IDENT
0.150 —0.157
@008 |

0.053 —0.069

0.010-0.020 _0.053-0.069

{0.254 —0.508 <+ 7 | {1.346-1.753)
B° MAX TYP 0.004-0.010
ALL LEADS {0.102-0.254)

* ,,,Ji E l W SEATING I — ¥
T T ?T PLANE T * #

0.014

0.008 —0.010 = 0.050 0.014-0.020
0503 =0.254) - 0356 - | —| e e TYP
Wl e i o
X 406 —1. TYP 0.008
0.102) TYP ALL LEADS | 0.203) TYP
ALL LEAD TIPS MR REY HI




PhySical Dimensions inches (millimeters) unless otherwise

| 0.740-0.770
‘ (18.80—19.56)
0.090
’ (2.286)
_[] [ () (7] (][] woex
AREA™ ™~
\ a 0.250 £0.010
o (6.350 +0.254)
PINNO. 1" / PINNO. 1 _ Y
IDENT OT & I 14] 5)a] T wewt — TA] [2] [3
0.082 0.030 Max _
(2337)  [0.762) DEPTH
OPTION 1 OPTION 02
0.1351;0 005 0.300-0.320
(3.42020.127) 0060 (7.620—8.128) 0.065
—> e YR ) 4o Typ [ | X
(1.528) A T Gorona (.6a1)
| | ]
[ k| [ \
" = }
Ly e
4 /A 95°£5° _0.008 -0.016
0.020 Y 90° +4° TYP - > (0203 —0.408)
(0.508) -
MmN 0.125-0.150 e 0.075+0.015
(3.175—3.810) - m 0.280
0.014-0.023 (7. 112)—>]
oame oeaa VT I 0.100 £0.010 MIN
{0.356 —0.584) — | TYP
Z540t0.258) .
0.05040.010 Y
> {2 0z 0325 _pors
+1.016
(“55 »0.381) A
14-Lead Molded Dual-In-Line Package (N)
Order Number DM74LS73AN
Package Number N14A
0.080
— 0,050 [«—0.385 MAX —>
gggg =t 0.050 £0.005 —P| —>| [« 0.005 MIN TYP
“1vp e E
| I 8 T
! | 0.370
i 0.250
H 0.280 MAX ) 0.260
1 GLASS 0.235
l (] _»I 0.012
- 1 0.008
_/ DETAIL A
DETAIL A 0.570
! 0.250
PIN #1 |
IDENT . {1
0.008 0‘019TYP—>H<— le— 0.045 MAX W14B {(REV J)
0.004 0.015
Eivad TYP

14-Lead Ceramic Flat Package (W)
Order Number DM54LS73AW

Package Number W14B

noted (Continued)
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