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National Semiconductor
Dual JK Edge-Triggered Flip-Flop
General Description
The 54L.S113 offers individual J, K, Set and Clock inputs.
When the clock goes HIGH the inputs are enabled and data
may be entered. The logic 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 hold times are observed. Input data is trans-
ferred to the outputs on the falling edge of the clock pulse.
Connection Diagram Logic Symbol
Dual-In-Line Package 4 10
S I [T 0
— 3 5 9
k14— 13 55y
3] |[ver K 12
J‘—4 :KZ 1 13—Qfcp
SD1—f—osD —J2 12
o 10 5p; 2 6 O—s38
a1 1 22
- TL/F/10205-2
GND—7 8—02 o
Vco = Pin 14
TL/F/10205-1 GND = Pin7
Order Number 54LS113DMQB,
54L.S113FMQB or 54LS113LMQB
See NS Package Number E20A, J14A or W14B
Truth Table Pin Names Description
| t o J1,J2, K1, K2 Data Inputs
nputs utput CP1, CP2 Clock Pulse Inputs (Active Falling Edge)
@t @ty + 1 SD1, SD2 Direct Set Inputs (Active LOW)
J K Q Q1,Q2,Q1,Q2 | Outputs
L L Qp
L H L
H L H
H H Qn
t, = 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 Sp sets Q to HIGH level
Set is independent of clock
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Absolute Maximum Ratings (Note)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Note: 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 these limits. The

Supply Voltage 7V parametric values defined in the “Electrical Characteristics”
Input Voltage 5.5V table are not guaranteed at the absolute maximum ratings.
’ The “Recommended Operating Conditions” table will define
Operating Free Air Temperature Range the conditions for actual operation.
54LS —55°Cto +125°C

Storage Temperature Range —65°C to +150°C

Recommended Operating Conditions

Symbol Parameter 54LS113 Units
Min Nom Max
Vce Supply Voltage 4.5 5 5.5 \
Vi High Level Input Voltage 2 \
ViL Low Level Input Voltage 0.7 Vv
lon High Level Output Current —-0.4 mA
loL Low Level Output Current 4 mA
Ta Free Air Operating Temperature —55 125 °C
ts (H) Setup Time_ 20 ns
ts (L) Jn or K to CP, 20
th (H) Hold Time 0 ns
th (L) Jn or Kp to CPp, 0
Ia EE)) TP, Pulse Width fg ns
tw (L) Spp, Pulse Width LOW 15 ns

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

. . Typ .
Symbol Parameter Conditions Min (Note 1) Max Units
\ Input Clamp Voltage Ve = Min, [j = —18 mA —-1.5 Vv
Vou High Level Vce = Min, oy = Max, 25 v
Output Voltage V|L = Max, Vg = Min i
VoL Low Level Ve = Min, loL = Max, 04 v
Output Voltage ViH = Min, V| = Max ’
] Input Current Vee = Max, V| = 5.5V J, K 0.1
@ Max Input ) 0.3 mA
Voltage
cp 0.4
4 High Level Vee = Max, V| = 2.7V J, K 20
Input Current sSD 60 A
CpP 80
i Low Level Vce = Max, V) = 0.5V J, K —30 —400
Input Current A
P CP, SD —60 —800
los Short Circuit Vce = Max _ _
Output Current (Note 2) 20 100 mA
Icc Supply Current Vcc = Max (Note 3) 8 mA

Note 1: All typicals are at Vg = 5V, Tp = 25°C.
Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 3: Igc is measured with all outputs open and all inputs grounded.
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SWItChlng Characteristics Voc = +5.0V, Tp = +25°C (See Section 1 for test waveforms and output load)

54LS113
Symbol Parameter CL = 15pF Units
Min Max
fmax Maximum Clock Frequency 30 MHz
tpLH Propagation Delay 16 ns
tPHL CPhtoQ,orQ, 24
tpLH Propagation Delay 16 ns
tPHL Spn to Qp or Qp 24
Logic Diagram (one half shown)
Q—de —20
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J K

TL/F/10205-3
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Physical Dimensions inches (millimeters)

0.200+0.005
(5.080£0.127)
e 5o x 0.015+0.010
¥ al—— {0.381%0.254)
0.015 2
‘ 0.063-0.075 T0.381) - e \ _0.007-0.011
1.600—1.905 ' —{0.178-0.279)
( ) MIN TYP ¢ RTYP
0.022-0.028
Y —(0.559—0.711)
0.077-0.093 4 v TYP
{1.959—2.362) ¢ —
Y 0.045-0.055 & | LL
Z (1.143-1.397) /
DETAIL A e 0.067-0.083 ‘ - t 0.045-0.055
(1.702T;P2,108p “143——1397)
Side View TYP
7 450x 0.040+0.010
{1.016:0.254)
3PLCS
Bottom View
0.003 2.015
= {0.381)
(0.076) MAX TYP
MNTYP Y /Py
0.022 f T
m » < 0.006
MAX TYP + ——(0.152)
MIN TYP
Detail A
£20A REV D)
Ceramic Leadless Chip Carrier Package (E)
Order Number 54LS113LMQB
NS Package Number E20A
0.785
| (19.939)
MAX
0025 f1a] [13] [i2] [7] [ro] [5] [®
(0.635)
RAD 0.220-0.310
(5.588-7.874)
L L] Lo [af IsT L6t [2]
0.290-0.320 0.005 | 0.200
(7.366-8.128) (U-I1WZIK') [‘GLASS 0.060 +0.005 (5.080)
SEA*LANT (1.524 £0.127) MAX g 020-0.060
T 1
0180 o 1 (0.508-1.524)
(4.572)
f g5°00°TYP N L .
10° MAX 0.008-0.012 4
0.310-0.410 {0.203-0.305)
0.098 0.018 :0.003 ,H¢ 0.125-0.200
(7.874-1041) 2% (0.457 0.076) rpre——
(2489 ’ ' (3.175-5.080)
MAX BOTH ENDS o 0.100 +0.010 0.150
(2.540 +0.254) m
MIN J14A (REV G)

14-Lead Ceramic Dual-In-Line Package (J)
Order Number 54LS113DMQB
NS Package Number J14A
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