TYPES SN54LS113A, SN54S113, SN74LS113A, SN745113
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

REVISED DECEMBER 1983

¢ Fully Buffered to Offer Maximum Isolation SNS4LS113A, SN545113 ... JOR W PACKAGE
from External Disturbance SN74LS113A, SN745113 ... D, J ORN PACKAGE
(TOP VIEW)
* Package Options Inciude Both Plastic and
Ceramic Carriers in Addition to Plastic and 1ck 14 vee
Ceramic DIPs. 1KO2 13[] 2CLK
) 1403 2Dk
* Dependabie Texas Instruments Quality 1PRE[4 n2J
and Reliability 1ads 10[] 2PRE
_ 10(s 9[]20
description GNDOd” 8% 20

These devices contain two independent J-K negative-
edge-triggered flip-flops. A low level at the preset input
sets the outputs regardless of the levels of the other in-
puts. When preset (PRE} is inactive (high), data at the J

SN54LS113A, SN545113 ... FK PACKAGE
SN74LS113A, SN748113 ... FN PACKAGE

. - . . (TOP VIEW)
and K inputs meeting the setup time requirements are
transferred to the outputs on the negative-going edge of x Q3
the clock pulse. Clock triggering occurs at a voltage level x Q ‘é g 8
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

18 [ 2K

the outputs. These versatile flip-flops can perform as LC 5 17[NC

toggle flip-flops by tying J and K high. 1PRE(] 6 612
NC {7 15 [ NC

The SN564L.S113A and SN54S5113 are characterized for 10{) 8 14 [] 2PRE

operation over the full military temperature range of 9 10 111213
— © M

55°C to 1?5 C. The SN74LS113A and SN74S112 0o 00 o
are characterized for operation frem 0°C to 70°C. - 5 Z NN

w

NC - No internal connection
FUNCTION TABLE l(each flip-flop}

TTL DEVICES

INPUTS OUTPUTS logic symbol
PRE CLK J K|l o @
L X X X H L PRE AL N "
H 4 L L Qg Qp 1 3) h j————10Q
H 4 H L H L ) N
1CLK bc1 6 .=
H ! t H | L H w2 L e
H ' H H | TOGGLE 2PRE 10 I © ,q
H H X X | 0 T 29 (TL;))_-
1
2cLk BNy @
2x 12! > 858
Pin numbers shown on logic notation are for D, J or N packages.
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TYPES SN54LS113A, SN54S113, SN74LS113A, SN745113
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

logic diagrams
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TYPES SN54LS113A, SN54S5113, SN74LS113A, SN74S113
DUAL J-K NEGATIVE-EDGE-TRIGGERED

FLIP-FLOPS WITH PRESET
schematics of inputs and outputs
‘LS113A
EQUIVALENT OF TYPICAL OF
EACH INPUT ALL OUTPUTS
ce——r——— 1 1 -----=-=--- Vee
Req
INPUT _—
OUTPUT
1jL MAX Req NOM
—04mA 30k
—08mA 8.25 k2
'$113
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
- Vee
Vee - 50 L NOM 3
Req
- 2
INPUT —_—- o
>
> (1Y)
QUTPUT D
-
[
-
L MAX Aeq NOM
—1.6mA 4k
—7mA 900 0
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, VOC (S8 NOTE 1) Lttt e e e e e 7V
Input voltage: LS T A Lt e e e e e 7V
T 1 1 56V
Operating free-air temperature range: SNB4' . .. .. .. . L —55°C to 126°C
SNTA 0°C to 70°C
Storage temMPErature FaNGE . . . .. .ttt st e et e et e e e e e e e —65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminal.
i
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TYPES SN54LS113A, SN74LS113A

DUAL

J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

recommended operating conditions

SN54L8113A SN74LS113A
MIN NOM MAX | MIN NOM MAX uNIT
Vce Supply voltage 4.5 5 55 | 4.76 5 625 \"2
VIiH High-tevel input voltage 2 2 v
VL Low-level input voltage 0.7 0.8 v
loH High-level output current —04 ~04 mA
oL Low-fevel autput current 4 8 mA
felock  Clock frequency ¢} 30 0 30 | MHz
K CLK high 20 20
tyy Pulse duration ———— ns
PRE or CLR low 25 25
tsy Setup time befare CLK 4 :2; ?r:z:‘?\:elow ;g ig ns
th Hold time-data after CLK { 0 20 ns
Ta Operating free-air temperature - 55 125 o] 70 °c

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

+ SN54LS113A SN74LS113A
PARAMETER TEST CONDITIONS UNIT
MIN TYP1 MAX | MIN TYP$ MAX
Vik Vee = MIN, I} =~ 18 mA - 1.5 —15 v
Vee = MIN, ViH=2V, VL = MAX,
Vou cc tH n 25 34 27 34 v
lop = — 04 mA
Vee = MIN, ViL = MAX, ViH=2V,
ce i H 025 04 025 04
loL =4 mA
VoL Vee = MIN VIL=MAX, V-2V v
3 cc ‘ I ©o YHTEY 035 05
IpL =8 mA
JorK 0.1 0.1
-] I PRE Vee = MAX, V=7V 0.3 03 mA
_‘ CLK 0.4 0.4
™ Jor K 20 20
U hu | PRE Vee = MAX, V=27V 60 60 HA
m CLK 80 80
< T i Vee = MAX V=04V —04 —o4 A
= . =0. m
o L PREorcik ] C€ ! "08 —08
m los§ Vee = MAX, see Note 4 — 20 —100 | —-20 — 100 mA
[/)] Icc Vce = MAX, see Note 2 4 6 4 6 mA

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

Al typical values are at Vo = 5 V, T4 = 25°C.

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

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

NOTE 4: For certain devices where 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,

switching characteristics, VCC =5 V, Ta = 25°C (see note 3)

PARAMETER FROM To TEST CONDITIONS MIN TYP MAX [ UNIT

(INPUT) (QUTPUT)
fmax 30 45 MHz
t . — Ry =2kQ, CpL=15pF 15 20
PLH PRE or CLK Qor@ L L=tep o
PHL 15 20 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
T -‘l’
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TYPES SN54S113, SN745113
DUAL J-K NEGATIVE-EDGE-TRIGGERED FLIP-FLOPS WITH PRESET

recommended operating conditions

SN545113 SN745113
MIN NOM MAX | MIN NOM MAX uNIT

Vee Supply voltage 4.5 5 55 | 4.75 5 5.26 \Y
ViH High-level input voltage 2 2 A
ViL Low-level input voltage 0.8 038 A\
IgH High-level output current -1 -1 mA
lo. Low-level output current 20 20 mA

CLK high 6
Ty Putse duration CLK low 6.5 6.5 ns

PRE low 8
tsy  Setup time before CLK } 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)

SN545113 SN745113
PARAMETER TEST CONDITIONS? S UNIT
MIN TYP} MAX [ MIN TYP} MAX
Vik Vee = MIN, lj=— 18 mA —-1.2 —1.2 \4
Vee = MIN, ViH=2V, ViL=08YV,
VoM cc 1H L 25 34 2.7 34 v
loH =—1mA
Vee = MIN, ViH=2V, ViL=08V,
Vi 05 .5
oL IoL = 20 mA o v
I Vee = MAX, V=55V 1 1 mA
Jor K 50 50
{ — Vee = MAX, V=27V
M PREorcirk | '©° ! 100 w00 | M 3
Jor K —-1.6 - 1.6
it | PRE Vee = MAX, V=05V -7 -7 mA 1)
CLK —4 —4 wl
105§ Ve = MAX —40 —-100 | —40 — 100 mA o
icc Ve = MAX, see Note 2 15 25 15 25 | mA ;
T For conditions shown as MiN or MAX, use the appropriate value specified under recommended operating conditions. w
1 All typical values are at Ve =5V, Tp = 25°C. o
§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, |cc is measured with the Q and a outputs high in turn. At the time of measurement, the clock input is =l
graunded. t
switching characteristics, Vg =5 V, Ta = 25°C (see note 3)
FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX [ UNIT
(INPUT) (ouTPUT}
fmax 80 125 MHz
tPLH PRE QorQ 4 7 ns
RE (CLK high) Toro R 280 0 ¢ 15 pF 5 7
t == or = . = ns
PHL PRE (CLK tow) L L='=e 5 7
1 . 4 7 ns
PLH cLK Qor@
tPHL 5 7 ns
NOTE 3: See General Information Section for load circuits and voltage waveforms.
T {l’
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