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SN54H78, SN54L78, SN54LS78A, SN74H78, SN74LS78A
Dual J-K Flip-Flops

The ‘H78 and ‘L78 contain two J-K flip-flops with individual J-K, preset inputs, and common clock and
common clear inputs. The ‘H78 and ‘L78 are positive pulse-triggered flip-flops. J-K input is loaded into
the master while the clock is high and transferred to the slave on the high-to-low transition. For these

devices the J and K inputs must be stable while the clock is high.

The ‘LS78A contain two negative-edge-triggered flip-flops with individual J-K, preset inputs, and
common clock and common clear inputs. The logic levels at the J and K inputs may be allowed to
change while the clock pulse is high and the flip-flop will perform according to the function table as long
as minimum setup and hold times are observed. The preset and clear are asynchronous active low
inputs. When low they override the clock and data inputs forcing the outputs to the steady state levels.
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DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLO

TYPES SN54H78, SN54L78 SNSALST8A,
SN74H78, SN74LST8A
CK, AND COMMON CLEAR
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« Package Options Include Plastic and
Ceramic DIPs

« Dependable Texas Instruments Quality
and Reliability

description

The ‘H78 and 'L78 contain two J-K flip-flops with
individual J-K, preset inputs, and common clock and
common clear inputs. The 'H78 and ‘L78 are positive
pulse-triggered flip-flops. J-K input is loaded into the
master while the clock is high and transferred to the
slave on the high-to-low transition. For these devices
the J and K inputs must be stable while the clock is
high.

The ‘LS78A contain two negative-edge-triggered flip-
flops with individual J-K, preset inputs, and common
clock and common clear inputs. The logic levels at the J
and K inputs may be allowed to change while the clock
pulse is high and the flip-flop will perform according to
the function table as long as minimum setup and hold
times are observed. The preset and clear are asyn-
chronous active low inputs. When low they override the
clock and data inputs forcing the outputs to the steady
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TYPES SN54H78, SN54L78, SN74H78
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR

logic diagrams H78
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TYPES SN54H78, SN54L78, SN54LST8A,
SN74H78, SN74LST8A
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR

logic diagrams (continued)
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TYPE SN54H78, SN54L78, SN54LS78A,
SN74H78, SN74LS78A
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR

schematics of inputs and outputs (continued)
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absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VoG (see NOte T} L. oo it i e

Inputvaoltage: "H7B, ‘L7B .. ... . .. et ir ettt

B - T T T S

LIV

QOperating free-air temperature range: SN54'. .. ... ... ... ... ... .. ... ... e - 55°C to 125°C
SNTA . e 0°C to 70°C
StOrage teMPErature FANGE . . . . oottt vt ettt bttt e e e e ettt —65°C to 150°C

WOTE 1: Volitage valuas are with respact 1o netwark ground terminal.
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o

TYPES smél-m. SN74H78
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLEAR, AND COMMON CLOCK

recommended operating conditions

SN54HTE SN74H78
MIN NOM MAX MiN NOM MAX bl
Vee Supply voltage 4.5 5 55 | 475 5 525 \
ViH High-level input voltage 2 2 v
ViL Low-level input valtage 0.8 08 v
loH High-level output current 05 -05 mA
oL Low-level output current 20 20 ma
CLK high 12 12
T Pulse duration CLK low 28 28 ns
CLR or PRE low 16 16
ey Setup time before CLEK t data high or low aQ 0 ns
th Hold time-data atter CLK ¢ 0 0 ns
Ta Operating free-air temperature —55 125 4] 70 °C

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

SN54H78 SN74HT78
PARAMETER TEST CONDITIONST uNIT
MIN TYPI MAX MIN TYPF MAX
Vik Ve = MIN, Iy =—8mA -15 -15 v
v = MIN, Vig=2V, ViL=08YV,
VoH cc iH L 24 34 24 34 v
lgH=—0.5mA
v = MIN, VIH=2V, ViL=08Vv,
VoL Be 1 I 0z o4 02 04| v
gL = 20 mA
Iy Voo = MAX, V=55V 1 1| ma
Jor K 50 50
liH CLR Ve = MAX, V=24V 200 200 HA 3
PRE or CLK 100 100
Jor K 2 -2
CLR® -8 -8 . n
I — - Voo = MAX, V= 04Y mA w
PRE* -4 -4 %)
CLK - —4 p—a
ios® Vee = MAX - 40 — 100 | — 40 —100 [ mA a
lce Voo = MAX, See Note 2 16 25 16 25 ma n
t For conditions shown as MIN or MAX, use the appropriate value sp under ded operating conditions. |
t Al typical values are at Vg =5 W, Ta = 25°C =
§MNot more than output should be shorted at a time, and the duration of the short circuit shouid not excead one second.
#Claar is tasted with presat high and preset is tested with clear high. |-
NOTE 2: With all outputs open, |op is measured with the @ and Q outputs high in turn. At the time of measurement, the clock input
is groundad.
switching characteristics, Vgc =5 V, TA = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
{INPUT) (OUTPUT)
fmax 25 30 MHz
1 = ] 13 ns
Fie IR or PRE Qor@
PHL R = 280 02, CpL=25pF 12 24 ns
1, — 14 21 ns
FLH CLK QorQ -
PHL 22 27 ng
NOTE 3: See General Information Section for load circuits and voltage wavelorms
TE: XAS 3-323
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TYPE SN54L78

DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK,AND COMMON CLEAR

recommended operating conditions

MIN NOM  MAX | UNIT
Voo Supply voltage 4.5 5 55 v
Vg High-level input voltage N 2 v
Clock input 08
ViL  Lowdevelinput voltage All other inputs 0.7 ¥
IgH High-level output current ' mA
lgL Low-level output eurrent 2 mA
CLK high or low 200
Ty Pulse duration iR or PAE low 190 ns
tgy  Setup time betore CLK 1 o ns
th Hold timedata after CLK L ] ns
Ta  Operating free-air temperature - 55 125 e

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

FAFU_\METEH ) TEST CONDITIONS MIN TYPE MAX UNIT
Vou Voo = MIN, Vig=2V, VL=MAX, Igq=-01mA 24 3.3 v
Var Ve = MIN, ViH=2V. V|_-MAX, IgL-2mA 0.15 v
Jor K T 0.1
I PRE Voo = MAX, V=55V 0.2 mA,
CLK or CLR - ) 0.4
Jor K 10
CLRA 40
| = ] Vep e MAX, V=24V A
IH FRE cC [} 20 H
CLK ~ 400
3 Jor K - Q.18
I FRE Vee = MAX, V=03V —0.36 | mA
CLK or CLR -0.72
:|i los Vee = MAX - - -3 —15 | mA
i icc Voo - MAX,  See Note 2 076 144 | mA
BJ ! For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
M fAlitypical valuesareat Voo =5 V. Ta = 25°C.
< MOTE 2: With all outputs open, !¢ is measured with the O and 0 outputs high in turn. At the time of measurement the clock input is
— grounded,
m — ‘o _ — o
¢  switching characteristics, Vee =5V, Ta=25"C (see note 3)
PARAMETER FRom 19 TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (QUTPUT!
e 25 3 MHz
PLH PRE or CLR QorQ 35 75 ns
i PRE or CLR ICLK high) Soia A Fa c 50 pF &0 150
e or = i = ns
PHL PAE or CLA (CLK low] L LSS 200
t = 1 35 75
LA CLK QorQ 9 ns
PHL 10 60 150
NOTE 3: See General Information Section for load circuns and voltage wavefarms
3-324 Texas “9
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TYPES SN54LS78A, SN74LST8A
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR

recommended operating conditions

SNGALSTBA SN74LS7BA UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voitage 4.5 5 55 | 475 5 575 v
Vi High-level input voltage 2 2 W
ViL Low-level input voltage 0.7 0.8 v
laH High-level output current —-0.4 — 04 mA
loL Low-level output current 4 g ma
folock  Clock freguency 0 30 o 30 | MHz
4 Palss disras CLK high 20 20
58 ion —_—
w S PAE or CLA low 25 25 e
i St sy B data high or low 20 20
i [
u o PAE or CLR inactive 20 20 e
T Hold time-data after CLK | 0 0 ns
Ta Operating free-air temperature - 55 125 a 70 i
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SNS4LSTBA SN74LSTBA
PARAMETER TEST CONDITIONS! UNIT
MIN TYP3 MAX | MIN TYP$ MAX
Vik Vg = MIN, lj= — 1B mA =15 =15 v
V. = MIN, Vig=2V, ViL=0.7Vv,
cc=MIN 1H I 28 24
lgH = — 0.4mA
Vou Ve = MIN Vin=2V,  VjL-08V v
ce i IH . L L ‘ 2.9 3.4
loH = - 04mA
Voo = MIN, VL = MAX, ViH=2V,
ce M H 025 04 025 04 3
lgL =4 mA
VoL Vee = MIN VIL=MAX, Vip=2V v
cC ” (|8 - IH ‘ 0.35 0.5
loL =8 mA (%)
Jor K 0.1 0.1 W
CLR 0.6 0.6
I ———  Vgc = MAX, V=7V mA 9
PRE 0.3 0.3 >
CLK 08 0.8 [T1]
Jor K 20 20 Q
CLR 120 120
(1T ——=. Voo = MAX, V=27V A -
PRE 60 60 -
CLK 160 160 -
Jor K — 0.4 -04
I S | vee=max V=04V - 18 = A
— = y = 0. m
L PRE et ! —08 —08
CLKE - 1.6 1.6
los§ Voo = MAX, See Note 4 - 20 —100 | —20 — 100 mA
Ico Vo = MAX, See Note 2 4 6 4 6| ma
1 For conditions shown as MIN or MAX , use the appropriate value specified under operating diti
1 All typical values are at Vo = 5V, T = 25°C.
§ Mot more than one output should be shorted at a time, and the gurn{lon of tha short circuit should not excead ane second.
NOTE 2: With all outputs open, log is measurad with tha Q and Q outputs high in turn, At the time of maasurement, the clock input is
grounded.
NOTE 4: For certain davices whare state commutation can be caused by shorting an output to ground, an equivalent test may be performed
with Vg = 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 half of their stated values,
TEXAS g 3-325
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TYPES SN54LS78A, SN74LS78A
DUAL J-K FLIP-FLOPS WITH PRESET, COMMON CLOCK, AND COMMON CLEAR

switching characteristics, Voc =5 V, TA = 25°C (see note 3)

PARAMETER FROM o TEST CONDITIONS
{(INPUT) {OUTPUT) MIN TYP  MAX | UNIT
fmax 30 45 MHz
t R — — R = 2 ki1, CL =15 pF
FLH PRE, CLR or CLK Qor@ L=2ks L=p v 20 0
tPHL 15 20 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.
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