TYPES SN5476, SN54H76, SN54LST76A,
SN7476, SN74H76, SN74LS76A
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

REVISED DECEMBER 1983

L] Package Options Include Plastic and SN5476, SN54H76, SNGALS76A . .. J OR W PACKAGE
Ceramic DIPs SN7476, SN74H76 ... JOR N PACKAGE
SN74LS76A ... D, JORNPACKAGE
¢ Dependable Texas Instruments Quality (TOP VIEW)
and Reliability ekl Uss K
1PREC2 15010
L 1cRbs  e[d10
description 1404 13JenND
The ‘76 and ‘H76 contain two independent J-K flip- V(:(;l:5 12 :]ZK
flops with individual J-K, clock, preset, and clear 2CLKLJ6 1 20
inputs. The 76 and ‘H76 are positive-edge-triggered 2P_—R—_E[: 7 0[]20
flip-fiops. J-K input is loaded into the master while the 2CLRLY8 9ll2J
clock is high and transferred to the slave on the high-to-
low transition. For these devices the J and K inputs ‘76, 'H76
must be stable white the clock is high. FUNCTION TABLE
INPUTS QUTPUTS
The ‘LS76A contain two independent negative-edge- PRE GCLR CLK J K a G
triggered flip-flops. The J and K inputs must be stable L m X X X o L
one setup time prior to the high-to-low clock transition H L X x X L H
for predictable operation. The preset and clear are L L X X X yt i
asynchronous active low inputs. When low they H H noL oL ap [on
override the clock and data inputs forcing the outputs to H H moH L H L
the steady state levels as shown in the function table. H H n oL H L H
The SN5476, SN54H76, and the SNBALS76A are H H JL H H TOGGLE
characterized for operation over the full military
temperature range of —56°C to 125°C. The SN7476, LS76A
SN74H76, and the SN74LS76A are characterized for FUNCTION TABLE 3
operation from 0°C to 70°C. INPUTS OUTPUTS
PARE CLR CLK J K | @ a
L H X X X H L (I.In.l
H L X X X L H O
L L X X X Ht HY ;
H H | L L Qg Qg
H H i H L H L B
H H i L H L H
H H I H H | TOGGLE =l
H H H X X Qg Qp t

t This configuration is nonstable; that is, it will not persist
when either preset or clear returns to its inactive {high)
level.

FOR CHIP CARRIER INFORMATION,
CONTACT THE FACTORY

PRODUCTION DATA .
This document contains information current as I,
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TYPES SN5476, SN54H76,
SN7476, SN74H76
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

logic diagrams
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TYPES SN5476, SN54H76, SN54LS76A,
SN7476, SN74H76, SN74LST6A
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

logic diagrams {continu

ed)
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Pin numbers shown on Jogic notation are for D, Jor N packages.

schematics of inputs and outputs
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EQUIVALENT OF EACH INPUT

Veo ____.1;___. -

>
¢ Req

INPUT —1J - --

r Y
1L MAX Req NOM
—16mA 4kQ
—32mA 2k

TYPICAL OF ALL OUTPUTS
-- Vee

130 2 NOM

OUTPUT

{i,
Texas
INSTRUMENTS

POST OFFICE BOX 225012 @ DALLAS, TEXAS 75265

TTL DEVICES Q%

3-313



TYPES SN5476, SN54H76, SN54LS76A,
SN7476, SN74H76, SN74LS76A
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

schematics of inputs and outputs (continued)

CERIGECuINE (O

'H76
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee
Vee
INPUT —4
OQUTPUT
1L MAX Req NOM
—2mA 28kQ
— 4 mA 1.4kQ
‘LS76A
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
vee —?—-— - vVee
<R
> MNeq
1
. .
INPUT J: —_——
'!!' OUTPUT
Yy
Y
L MAX Rgg NOM
— 0.4 mA 30kQ
—0.8mA 8.25kQ

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VO (see NOte 1) .. o i e e e 7V
Input voltage: 76, H76B .. ... . e 55V
LS T A e A"

Operating free-air temperature range: SNG4’ . ... ... ... . e —55°C to 125°C
SN7A 0°C to 70°C

StOrage tEMPErature FANGE . . .. oot vttt ettt et e et e e e e - 65°C to 150°C

NOTE 1: Voitage values are with respect to network ground terminal.
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TYPES SM5476, SN7476
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SN6476 SN7476
MIN NOM MAX | MIN NOM MAX uNIt
Ve Supply voltage 45 5 55 475 5 5.25 v
Vi High-level input voitage 2 2 A"
VL Low-level input voltage 08 08 A%
IloH High-level output current -0.4 —04 mA
lgL Low-level output current 16 16 mA
CLK high 20 20
tw Pulse duration CLK low 47 47 ns
PRE or CLR low 25 25
tsu Input setup time before CLK t o] 0 ns
th Input hold time-data after CLK | Y] - 0 ns
Ta  Operating free-air temperature —55 125 0 70 “c

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

SN5476 SN7476
PARAMETER TEST CONDITIONS? UNIT
MIN TYP MAX | MIN TYP MAX
Vik Voe - MIN, I - - 12mA s 15| v
Vee - MIN, V=2V,  viL-08V,
VoH ce H ' 24 34 24 34 v
lgy = — 0.4 mA
Voo - MIN, Vin=2V,  V;L-08V,
VoL ce ™ I 02 04 02 04| v
loL = 16 mA
i Voo = MAX, V=55V 1 T mA
Ly Pk Vee = MAX V|- 24V 20 401 A
H [ Al other cc ' e 80 so| *
K Vee = MAX V|-04V —16 -6 A
= = 0. m
L Al otherk | € ‘ : 32 “32
0858 Vee = MAX 70 Te7 |18 “57| mA
lcc Vee = MAX, See Note 2 10 20 10 20 mA

t Far conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

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

§Not more than ona output should be sharted at a time.

*Clear is tested with preset high and preset is tested with clear high.

NOTE 2: With all outputs open, Icg is measured with the Q and aou(puts high in turn. At the time of measurement, the clock input
is grounded.

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

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) {OUTPUT}
fmax 15 20 MHz
t —_ - - 6 25 ns
pLH PRE or CLR Qor@
tPHL R =400 2, CL=15pF 25 40 ns
t — 16 25 ns
PLH cLK Qor@
tPHL 25 40 ns

NOTE 3: See General Information Section for load circuits and voltage waveforms.
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TYPES SN54H76, SN74H76
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SNE4H76 SN74H76 UNIT
MIN NOM_ MAX | MIN NOM MAX
Ve Supply voltage 4.5 5 55 | 4.75 5 525 A
V|4 High-level input voltage 2 2 v
ViL Low-level input voltage 08 0.8 A%
lgH High-ievel output current - 05 —-05 mA
gL Low-level output current 20 20 mA
CLK high 12 12
tw Pulse duration CLK low 28 28 ns
CLR or PRE low 16 16
sy Setup time before CLK t data high or low [e] 0 ns
th Haold time-data after CLK{ o 0 ns
Ta  Qperating free-air temperature — 65 125 0 70 °c

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

SN54H76 SN74H76
PARAMETER TEST CONDITIONS UNIT
MIN TYPE MAX | MIN TYPi MAX
Vik Vee = MIN, ty=—8mA -15 -15 \
Voo = MiN, ViH=2V, ViL=08vV,
Von cc IH L 24 34 24 34 v
lo4 =—05mA
Voo = MIN, ViH=2V, viL=08vVv,
Vou cc IH 1L 02 04 02 04| Vv
loL =20 mA
I Vee = MAX, V=55V 1 1 mA
| J, K, or CLK Ve = MAX V=34V 50 50 A
3 "W " CLR or PRE ce ' e 100 w00 | *
t LEOrCLK 1 yie - MAx V)=04V 2 —21 A
It " CCR or PREX* cc ’ P " | ™
-] los § Ve = MAX —40 —-100 | —40 —-100 | mA
| lee Voo = MAX, See Note 2 16 25 16 25 mA
r-
U t For conditions shown as MIN or MAX, use the appropriate value specified under recommanded operating conditions.
m 1 All typical vatues are at Vcc =5 V, Tp = 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.
s *Clear is tested with presat high and preset is testad with clear high.
o NOTE 2: With all outputs open, | ¢ is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is
grounded.
®
switching characteristics, Vg =5 V, TA = 256°C (see note 3)
PARAMETER FROM 0 TEST CONDITIONS
(INPUT} (OUTPUT) MIN TYP  MAX | UNIT
fmax 25 30 MHz
1] P — —
PLH PRE or CLR Qord 6 131 n
tPHL RL=280¢%, Cy =25pF 12 24 ns
t —
FLH cLK aor@ 14 21| ns
PPHL 22 27 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
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TYPES SN54LS76A, SN74LS76A
DUAL J-K FLIP-FLOPS WITH PRESET AND CLEAR

recommended operating conditions

SNS4LS76A SN74LS76A
MIN NOM MAX | MIN NOM MAX UNIT
Vee Supply voltage 45 5 55 | 475 5 5.75 v
VIH High-level input voltage 2 2 i
VL Low-level input voltage 0.7 0.8 \
loH High-leve! output current —0.4 —-04 mA
loL Low-level output current 4 8 mA
fclock  Clock frequency 0 30 0 30 | MHz
. CLK high 20 20
ty Pulse duration = —— ns
PRE or CLR low 25 25
data high or low 20 20
tou Setup time before CLK{ TLR inactive 20 20 ns
PRE inactive 25 25
th Hold time-data after CLK} 0 0 ns
Ta Operating free-air temperature — 65 125 0 70 °c

electrical characteristics over recommended operating free-air temperature range {u

nless otherwise noted)

+ SN54LS76A SN74LS76A
PARAMETER TEST CONDITIONS UNIT
miN_ TYPE max | MIN TYPt MAX
ViK Veg = MIN, lp=—18mA - 1.5 — 15 \
Vee = MIN, VIH=2V, VL = MAX,
VoH cc IH L 25 34 27 34 v
Igy = — 0.4 mA
Vege = MIN, VyL = MAX, Vig=2V,
ce L H 025 04 025 04
v lgL=4mA v
oL Vg = MIN, ViL=MAX, V=2V, 03 o5 3
lo.=8mA : i
Jor K a1 0.1
I CLR or PRE Vge = MAX, V=7V 0.3 0.3 mA [75]
CLK 0.4 0.4 Ll
Jor K 20 20 O
e —
1] CLR or PRE Vee = MAX, V=27V 60 60 HA >
CLK 80 80 31
Jor K —-04 —04
[T Ve = MAX, V=04V 0 mA c
All other —0.8 - 0.8 |
l0s8 Vee = MAX, See Note 4 - 20 —100 [-20 ~100 | mA -
Tce Voo = MAX, See Note 2 a8 4 6 | mA -
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
t All typical values are at Vog =5 V, T4 = 25°C.
§Not more than one output should be shorted at a time, and the duration of the shart circuit should not exceed one second.
MOTE 2: With all outputs open, lgg is measured with the Q and G outputs high in turn. At the time of measurement, the clock input is
grounded.
NOTE 4: Far certain devices where state commutation can be caused by shorting an output to ground, an equivalent test may be performed
with Vg = 225 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.
switching characteristics, Vcc =5V, TA = 25°C (see note 3}
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
(INPUT) {OUTPUT)
fmax 30 45 MHz
1 _— — RL =2k$, CpL = 15pF 15 2
PLH PRE.CLRor CLK | QorQ L L=t 01 ns
tPHL 15 20 ns
NOTE 3: See General Infarmation Section for load circuits and voltage waveforms.
T ‘I’
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