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54LS113
Dual JK Edge-Triggered Flip-Flop
General Description
The 54LS113 offers individual J, K, Set and Clock inputs.
When the clock goes HIGH the inputs are enabled and data 
may be entered. The logie level of the J and K inputs may 
be changed when the clock pulse is HIGH and the bistable 
will perform according to the Truth Table as long as mini­
mum setup and hołd times are observed. Input data is trans- 
ferred to the outputs on the falling edge of the clock pulse.

Connection Diagram Logic Symbol

DuaMn-Line Package

TL/F/10205-1 GND = Pin 7
Order Number 54LS113DMOB,

54LS113FMOB or 54LS113LMOB 
See NS Package Number E20A, J14A or W14B

Truth Table

Inputs Output

etn ®tn + 1
J K Q

L L Qn
L H L
H L H
H H Qn

tn =  Bit Time before Clock Pulse 
tn +  1 =  Bit Time after Clock Pulse 
H = HIGH Voltage Level 
L = LOW Voltage Level

Asynchronous Input:
Low input to Śq sets Q to HIGH level 
Set is independent of clock

Pin Names Description

J1, J2, K1.K2 
ĆP1.ĆP2 
SD1, ŚD2 
Q1, Q2, Q1, Q2

Data Inputs
Clock Pulse Inputs (Active Falling Edge) 
Direct Set Inputs (Active LOW)
Outputs
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Absolute Maximum Ratings (Notę)
If Military/Aerospace specified devices are required, 
please contact the National Semiconductor Sales 
Office/Distributors for availability and specifications.
Supply Voltage 7V
Input Voltage 5.5V
Operating Free Air Temperaturę Rangę 

54 LS — 55°C to + 125°C
Storage T emperature Rangę -  65°C to +150°C

Recommended Operating Conditions

Notę: The ‘‘Absolute Maximum Ratings” are those values 
beyond which the safety of the device cannot be guaran- 
teed. The device should not be operated at thesefimits. The 
parametric values definedin the ‘‘Electrical Characteristics” 
tab/e are not guaranteed at the absolute maximum ratings. 
The ‘‘RecommendedOperating Conditions" table willdefine 
the conditions for actua! operation.

Symbol Parameter 54LS113 Units
Min Nom Max

Vcc Supply Voltage 4.5 5 5.5 V

V|H High Level Input Voltage 2 V

V|L Low Level Input Voltage 0.7 V

•oh High Level Output Current -0 .4 mA

•OL Low Level Output Current 4 mA

Ta Free Air Operating Temperaturę -5 5 125 °C

ts (H) 
ts (L)

Setup Time 
Jo or Kn to OP n

20
20 ns

th(H) 
th (L)

Hołd Time 
Jn or Kn to ĆPn

0
0 ns

tw(H)
tw(L)

ĆPn Pulse Width 20
15 ns

tw(L) ŚDn Pulse Width LOW 15 ns

Electrical Characteristics over recommended operating free air temperaturę (unless otherwise noted)

Symbol Parameter Conditions Min Typ
(Notę 1)

Max Units

V| Input Clamp Voltage Vcc = Min, l| — — 18 mA -1.5 V

VoH High Level 
Output Voltage

Vcc = Min, Ioh == Max, 
V|[_ = Max, Vm = Min 2.5 V

VoL Low Level 
Output Voltage

Vcc = Min, Iol = Max, 
V|h = Min, V||_ = Max 0.4 V

•l Input Current 
@ Max Input 
Voltage

VCc = Max, V| = 5.5V J, K 0.1

mASD 0.3

CP 0.4

•lH High Level 
Input Current

MCc = Max, V| = 2.7V J, K 20

jaASD 60

CP 80

•iL Low Level 
Input Current

MCc = Max, V| = 0.5V J, K -3 0 -400
jiaA

CP, SD -6 0 -800

•os Short Circuit 
Output Current

Vcc = Max 
(Notę 2) -2 0 -100 mA

•cc Supply Current Vcc = Max (Notę 3) 8 mA
Notę 1: Ali typicals are at V<x =  5V, Ta =  25°C.
Notę 2: Not morę than one output should be shorted at a time, and the duration should not exceed one second. 
Notę 3: lec is measured with ail outputs open and all inputs grounded.
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Switching Characteristics VCC = + 5.0V, T a = + 25°C (See Section 1 for test waveforms and output load)

54LS113

Symbol Parameter c L = 15 pF Units

Min Max

fmax Maximum Clock Frequency 30 MHz

tPLH Propagation Delay 16 ns
tpHL CP p to Qn or Qn 24

tpLH Propagation Delay 16 ns
tpHL Spn to Qn or Qn 24

Logic Diagram (one half shown)

CP
TL/F/10205-3
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