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DM54L72 AND-Gated Master-Slave J-K Flip-Flop 
with Preset, Clear and Complementary Outputs

General Description
Th is device conta ins a positive  pulse triggered m aster-s lave 
J-K  flip -flop  w ith com plem entary outputs. M ultip le J and K 
inputs are AND ed together to  p roduce the  internal J and K 
function fo r the  flip -flop . The J and K data  is processed by 
the  flip -flop  a fter a com ple te  c lock pulse. W hile the  c lock is 
low  the slave is iso la ted from  the  m aster. On the  positive 
transition  o f the  c lock, the  data  from  the  AND  gates is trans
ferred to  the  m aster. W hile the  c lock  is high the AND gate

inputs are d isabled. On the negative transition  o f the  c lock 
the  data  from  the m aster is transferred to  the  slave. The  
logic sta te  o f the  J and K inputs m ust not be a llow ed to  
change w hile  the c lock  is in the high state. D ata is tra n s
ferred to  the  ou tpu ts on the falling edge o f the  c lo ck  pulse. 
A  low  log ic level on the prese t or c lear inputs se ts o r resets 
the  ou tpu ts regard less o f the  logic levels o f the  o ther inputs.

Connection Diagram
D ual-ln-L ine Package

See NS Package N um ber J14A  or W 14B

Function Table
Inputs O utputs

PR CLR CLK J
(N o te  1)

K
(N ote  1) Q Q

L H X X X H L
H L X X X L H
L L X X X H* H*
H H J " L L L Qo Qo
H H _TL H L H L
H H J " L L H L H
H H J “L H H Togg le

Note 1: J =  (J1)(J2)(J3), K =  (K1)(K2)(K3)
H =  High Logic Level 
X =  Either Low or High Logic Level 
L =  Low Logic Level
-TL  =  Positive pulse. The J and K inputs must be held constant while the 
clock is high. Data is transferred to the outputs on the falling edge of the 
clock pulse.
Q0 =  The output logic level before the indicated input conditions were es
tablished.
* =  This configuration is nonstable; that is, it will not persist when the preset 
and/or clear inputs return to their inactive (high) level.
Toggle =  Each output changes to the complement of its previous level on 
each complete high level clock pulse.
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Absolute Maximum Ratings (Note)
Note: The “Absolute Maximum Ratings”  are those values 
beyond which the safety o f the device cannot be guarateed. 
The device should not be operated at these limits. The para
metric values defined in the “Electrical Characteristics”  ta
ble are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”  table w ill define 
the conditions for actual device operation.

Sym bol P aram eter DM 54L72 Units
Min Norn M ax

V e c Supply V oltage 4.5 5 5.5 V

V |H High Level Input Voltage 2 V

V |L Low Level Input Voltage C lock 0.6 V
O thers 0.7

•o h High Level O utpu t C urrent - 0 . 2 mA

>OL Low Level O utput C urrent 2 mA

fCLK C lock Frequency (N ote  2) 0 6 M Hz

tw Pulse W idth  (Note 2) C lock High 100

nsC lock Low 100

Preset Low 100

Clear Low 100

tsu Input Setup T im e (N otes 1 &  2) O f ns

tH Input Hold T im e (N otes 1 &  2) O f ns

T a Free A ir O perating Tem perature - 5 5 125 °C
Note 1: The symbols ( T , 4,) indicate the edge of the clock pulse used for reference: T  for rising edge, 4, for falling edge. 
Note 2: TA =  256C and VCc =  5V.

If M ilitary /A ero sp ace  specified  devices  are  required, 
please con tac t the  N ational Sem iconductor Sales  
O ffice /D is trib u to rs  fo r availability  and specifications.
Supply Voltage 8V
Input V oltage 5.5V
Operating Free A ir Tem peratu re  R ange 

D M 54L -5 5 ° C to  + 125°C
Storage Tem perature  Range -  65°C to  + 1 50°C

Recommended Operating Conditions
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Electrical Characterist CS over recom m ended operating free  a ir tem pera tu re  (unless otherw ise noted)

Sym bol Param eter C onditions Min T y p
(N o te  1) M ax Units

VoH High Level O utput 
Voltage

V c c  =  Min, Io h  =  M ax 
V||_ =  Max, V ih  =  Min

2.4 3.3 V

V 0 L Low  Level O utput 
Voltage

V c c  =  M in, Io l  =  Max 
V||_ =  Max, V ih  =  Min

0.15 0.3 V

l| Input C urrent @ M ax 
Input Voltage

V c c  =  Max
V| =  5.5V

J, K 100

juAClear 200

Preset 200

C lock 200

>IH High Level Input 
Current

V c c  =  M ax 
V| =  2.4V

J, K 10

jaAC lear 20

Preset 20

C lock - 2 0 0

IlL Low  Level Input 
Current

V c c  =  M ax 
V, =  0.3V

J, K -0 .1 8

m AClear - 0 .3 6

Preset - 0 .3 6

C lock - 0 .3 6

•os S hort C ircuit 
O utput C urrent

V c c  =  Max - 3 - 1 5 m A

•cc Supply C urrent V c c  -  M ax (N ote 2) 0.76 1.44 m A
Note 1: All typicals are at Vcc =  5V, Ta =  25°C.
Note 2: With all outputs open, Ice is measured with the Q and Q outputs high in turn. At the time of measurement the clock input is grounded.

Switching ChdrdCtGfiStiCS a tV c c  =  5 V a n d T /\  =  25°C (See S ection 1 fo r T e s t W avefo rm s and O u tpu t Load)

Sym bol Param eter
From  (Input) 
To  (O utput)

R L =  4 k f t ,  C L =  50 pF
Units

Min M ax

fMAX M axim um  C lock Frequency 6 M Hz

tpLH Propagation D elay T im e 
Low to  High Level O utpu t

Preset
to Q

75 ns

*PHL P ropagation Delay Tim e 
High to  Low Level O utpu t

Preset
to Q

150 ns

tpLH P ropagation Delay Level O utpu t 
Low to  High Level O utput

C lear
to Q

75 ns

*PHL P ropagation Delay Tim e 
High to  Low  Level O utput

C lear
to Q

150 ns

tpLH P ropagation Delay T im e 
Low to  H igh Level O utput

C lock to  
Q  or Q 10 75 ns

*PHL P ropagation Delay Tim e 
High to  Low Level O utput

C lock to  
Q o rQ 10 150 ns
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