TYPES SN54LS114A, SN54S114, SN74LS114A, SN74S5114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

REVISED DECEMBER 1983

e Fully Buffered to Offer Maximum lIsolation SN54LS114A, SN545114 ... J ORW PACKAGE
from External Disturbance SN74LS114A,SN745114 ... D, J ORN PACKAGE
. (TOP VIEW)
¢ Package Options include Both Plastic and
Ceramic Carriers in Addition to Plastic cerdy Uhap Vee
and Ceramic DIPs. 1Kz 13[] CLK
1JQ3 12
e Dependable Texas Instruments Quality 1PRE4 ”3 if
and Reliability 1ads 100) 2PRE
- 10s a[12Q
description GND (7 0 2a

These devices contain two independent J-K negative-
edge-triggered flip-flops. A low level at the preset and
clear inputs sets or resets the outputs regardiess of the
levels of the other inputs. When preset and clear are in-
active (high), data at the J and K inputs meeting the
setup time requirements are transferred to the outputs
on the negative-going edge of the clock pulse. Clock
triggering occurs at a voltage level and is not directly
related to the rise time of the clock pulse. Following the
hold time interval, data at the J and K inputs may be
changed without affecting the levels at the outputs.
These versatile flip-flops can perform as toggle ftip-flops
by tying J and K high.

SN54LS114A, SN54S114 ... FK PACKAGE
SN74LS114A, SN745114 ... FN PACKAGE

(TOP VIEW}

The SN54LS114A and SN545114 are characterized for
operation over the full military temperature range of
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-565°C to 125°C. The SN74LS114A and SN745114
are characterized for operation from 0°C to 70°C. )
NC - No internal connection
FUNCTION TABLE Iogic symbol
INPUTS QUTPUTS
PRE CLR CLK J K |aQ @ .
CLR R
L H X X X H L ek b3 1
H L X X X L H @
L L X X x| HY O owT 1PRE = S 5 4q
H H ¢ L L | o Qo AT ::( [N 6) 45
H H ‘ H L H L —
2PRE GLINAN (9)
H H + L H L H 2 {11) m 20
H H i H H TOGGLE 2k 1120 2Q
H H H X X | oo 0o
t The output levels in this configuration are not guaranteed Pin numbers shown on logic notation are for D, J or N packages.

to meet the minimum levels for V gy if the lows at preset
and ctear are near Vi minimum. Furthermore, this con
figuration is nonstable; that is, it will not persist when either
preset or clear returns to its inactive (high) level.
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TYPES SN54LS114A, SN54S114, SN74LS114A, SN74S114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

logic diagram
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TYPES SN54LS114A, SN54S114, SN74LS114A, SN745114
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

schematics of inputs and outputs
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Vi {see Note 1) . ... .
Inputvoltage: "‘LSTTAA L L . L s 7V

Operating free-air temperature range: SNBA' .. ... ... — 55°C t0 125°C
SNTA 0°C 10 70°C
Storage temperature range

NOTE 1: Voltage values are with respect 10 network ground terrrinal
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TYPES SN54LS114A, SN74LS114A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

recommended operating conditions

SN54LS114A SN74LS114A UNIT
MIN NOM MAX | MIN NOM MAX
Voo Supply voltage 45 5 55 | 475 5 5.25 v
ViH High-level input voltage 2 2 v
ViL Low-level input voltage a.7 0.8 v
loH High-level output current — 0.4 -~ 0.4 mA
oL Low-level output current 4 8 mA
felock Clock frequency 0 30 0 30 MHz
CLK 20 20
Ty Pulse duration —— ) ns
PRE or CLR low 25 25
data high or low 20 20
tsy Set up time-before CLK | CLR inactive 25 25 ns
PRE inactive 20 20
th Hold time-data after CLK 0 0 ns
Ta Operating free-air temperature — 55 125 o 70 °c

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

SN54LS114A SN74LS114A
PARAMETER TEST CONDITIONST UNIT
MIN TYP$ MAX | MIN TYP{ MAX
ViK Veg = MIN, lf= 18mA — 1.5 —15 \4
Voo = MIN, Vi = 2V, 9 MAX,
Vou e t 't 25 34 27 34 v
loH = — 0.4 mA
Vee = MIN, Vi = MAX, Vig-2V,
cc i tH 025 04 025 04
g =4mA
3 VoL \ MIN Vv MAX vV 2V v
= ' = , = i
cc L tH 035 05
gL = 8mA
Jor K 0.1 0.1
- TR 06 06
—d 1 —= Vee = MAX, V=7V mA
~ PRE 0.3 0.3
CLK 0.8 0.8
O JorK 20 20
|.<“ i ._CLR Vee = MAX Vy=27V 120 120 A
- H PRE ce ’ ! 60 60| “
O CLK 160 160
(n,} Jor K —04 —0.4
i SE L vee - Max Vi 04V -18 -~ 18 A
— - . = 0. m
i PR | € ' - 0.8 -08
CLK 16 - 1.6
losd Vee = MAX, see Note 4 - 20 —-100 | - 20 — 100 mA
Ice Ve = MAX, see Note 2 4 6 4 2] mA

1 For conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions,

1 All typical values are at Voo =5 V. Ta = 25°C.

§ Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.

NOTE 2: With all outputs open, lec is measured with the O and 3 outputs high in turn. At the time of measurement, the clock input is
grounded.

NOTE 4: for certain devices where state commultation can be caused by shorting an output to ground, an equivalent test may be performed
with Vo = 2.25 V and 2.125 V for the ‘54 family and the ‘74 family, respectively, with the minimum and maximum limits reduced
to one hatf of their stated values.
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TYPES SN54LS114A, SN74LS114A
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS
WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

switching characteristics, Vo =5 V, TA = 256°C (see note 3)

FROM To
PARAMETER TEST CONDITIONS MIN TYP MAX | uNIT
(INPUT) (OUTPUT)
froax 30 45 MHz
t — _ R = 2 k&, CL=15pF 15 20| ns
PLH CIR, PRE or CLK Qor@ L L=15e
PHL 15 20 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.
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TYPES SN545114, SN745114

DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS

WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

recommended operating conditions

SN545114 SN748114 UNIT
MIN NOM MAX | MIN NOM MAX
Vee  Supply voltage 4.5 5 5.5 4,75 5 5.25 v
Vi High-level input voitage 2 2 v
ViL Low-level input voitage 0.8 0.8 \
loH High-fevel output current —1 —1 mA
lgL  Low-level output current 20 20 mA
CLK high 8
Ty Pulse duration CLK low 6.5 6.5 ns
CLR or PRE low 8
tgy  Setup time data high or low 3 3 ns
th Hold time-data after CLK! 0 0 ns
Ta  Operating free-air temperature — 55 125 0 70 °c

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

SN548114 SN745114
PARAMETER TEST CONDITIONS? UNIT
MIN TYPE MAX | MIN TYP{ MAX
Vik Vog = MIN, If=-18mA - 1.2 -1.2 Vv
Vee = MIN, Vig=2V, VL =08V,
Vou cc tH It 25 34 27 34 v
loH=—1mA
Ve = MIN, ViH=2V, Vi =08V,
V,
oL loL = 20 mA 0.5 0.5 v
] Veg = MAX, Vi=55V 1 1 mA
Jor K 50 50
3 CLH 200 200
| — Vego = MAX, V=27V A
H PRE ce ! 100 10| ©
CLK 200 200
-] Jor K - 1.6 —1.6
A I SR vec = MAX V=05V -1 — 14 A
= . =0 m
I FRE cc ! —5 —
o CLK -8 -8
m 1088 Vee = MAX ~ 40 Z100 | — 40 Z100 | mA
S e Vg = MAX, see Note 2 15 25 15 25 mA
9 t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
¢ 1Al typical values areat Veg =5 V. Ta - 25°C.
& Not more than one output should be shorted at a time, and the duration of the short circuit should not exceed one second.
NOTE 2: with all outputs open, Icg is measured with the Q and T outputs high in turn. At the time of measurement, the clock inputis
grounded,
switching characteristics, Vcc =5 V, Ta = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) {DUTPUT)
frmax 80 125 MHz
tpL M PRE or CLR QorQ 4 7 ns
. PRE or CLR (CLK high} Bora R 280 52 c 15 pF 5 7 s
e or = 5, =15p
PHL PRE or CLR (CLK low) L L 5 7
t = 4 7 ns
PLH CcLK Qor@
tPHL 5 7 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
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