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SNS54LS113A, SN54S113, SN74LS113A, SN74S113A
Dual J-K Negative-Edge-Triggered Flip-Flops with Preset

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 inputs. When preset (PRE) is
inactive (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 flip-flops by tying J and K high.

Rochester Electronics
Manufactured Components

Rochester branded components are
manufactured using either die/wafers
purchased from the original suppliers
or Rochester wafers recreated from the
original IP. All recreations are done with
the approval of the OCM.

Parts are tested using original factory
test programs or Rochester developed
test solutions to guarantee product
meets or exceeds the OCM data sheet.

Quality Overview

ISO-9001

AS9120 certification

Qualified Manufacturers List (QML) MIL-PRF-38535
 Class Q Military
* Class V Space Level

Qualified Suppliers List of Distributors (QSLD)
* Rochester is a critical supplier to DLA and

meets all industry and DLA standards.

Rochester Electronics, LLC is committed to supplying
products that satisfy customer expectations for
quality and are equal to those originally supplied by
industry manufacturers.

The original manufacturer’s datasheet accompanying this document reflects the performance
and specifications of the Rochester manufactured version of this device. Rochester Electronics
guarantees the performance of its semiconductor products to the original OEM specifications.
‘Typical’ values are for reference purposes only. Certain minimum or maximum ratings may be
based on product characterization, design, simulation, or sample testing.

© 2013 Rochester Electronics, LLC. All Rights Reserved 12192013 To learn more, please visit www.rocelec.com



SN54LS113A, SN54S113, SN74LS113A, SN74S113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET
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description
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SN54LS113A, SN54S113, SN74LS113A, SN74S113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

logic diagrams (positive logic)
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SN54LS113A, SN74LS113A, SN54S113, SN74S113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET
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schematics of inputs and outputs
‘LS113A
EQUIVALENT OF TYPICAL OF ALL OUTPUTS
EACH INPUT
vVee - Vce
Req
INPUT -
QUTPUT
i MAX  Rgq NOM 2
-0.4 mA 30 k2
-0.8mA 8.25k{ »
]
- Q
SN545113, SN745113A q>’
(]
EQUIVALENT OF TYPICAL OF ALL OUTPUTS o
EACH INPUT
Voo e =
ce 4 50 0 NOM $ =
$ Rea '
r )
INPUT - :I C
QUTPUT
i MAX  Rgq NOM
-1.6 mA 4kn
-7 mA 200 0
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Ve (see Note 1) .. ... ..o 7V
Input voltage: ‘LSTTI3A . . ... . . . e 7V
SNBAS113, SN7ASTT13A . . . . . . e 55V
Operating free-air temperature range: SN54° . .. ....... ... ... ... ... .. .. -55°C to 125°C
SNTA . . e 0°C to 70°C
Storage temperature FANGE . . . . . oo oo v oo e e -65°C to 150°C
NOTE 1: Voltage values are with respect to network ground terminals.
N E———
Texas WP 2.345




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

recommended operating conditions

SN54L5113A SN74LS113A UNIT
MIN NOM MAX MIN NOM MAX
Vee Supply voltage 4.5 5 5.5 | 4.75 5 b.25 \%
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 0.8 v
loH High-level output current -0.4 -0.4 mA
loL Low-level output current 4 8 mA
fclock  Clock frequency 0 30 0 30 | MHz
. CLK high 20 20
tw Pulse duration ns
FRE or CLR low 25 25
Data high or | 20 20
tsy  Set up time-before CLK! bl e ns
PRE inactive 20 20
th Hold time-data after CLKI 4] ] ns
TA Operating free-air temperature ~55 125 0 70 L

2 electrical characteristics over recommended operating free-air temperature range (unless otherwise
noted)
- PARAMETER TEST CONDITIONST oo b SNTALETIA NIT
- MIN TYPT MAX | MIN TVP' MAX | =
r ViK Vee = MIN, | = -18 mA -1.5 -1.5 v
U Vee = MIN, ViH = 2V, ViL = MAX,
v 5 3.4 2.7 3.4 v
(<p OH IoH = -0.4 mA : 2
<. Vee = MIN, ViL = MAX, Vg =2V,
o IOCC_ 4 oA I " 0.25 0.4 025 04
® v L~ v
v oL Vee = MIN, ViL = MAX, Vi = 2V, 0.35 05
oL = 8 mA ) :
JorK 0.1 0.1
i PRE Voo = MAX, Ve 7V 0.3 0.3 | mA
TIK 0.4 0.4
JarK 20 20
o PRE Vee = MAX, V=2 60 60 | uA
CLK 80 80
Jor K -0.4 -0.4
e = Vee = MAX, Vi = 0.4V mA
PRE or CLK -0.8 -0.8
Ios$ Ve = MAX, see Note 2 -20 -100 | -20 -100 | mA
Icc (Total) Voo = MAX, see Note 3 4 6 4 6 mA

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

1 All typical values are at Voo = 5V, 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.

NOTES: 2. For certain devices where state commutatian 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.

3. With all outputs open, Icg is measured with the O and Q@ outputs high in turn. At the time of measurement, the clock input
is grounded.
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SN54LS113A, SN74LS113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

switching characteristics, VCC = 5V, TA = 25°C (see Note 4}

FROM TO
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
{INPUT) (OUTPUT)
fmax 30 45 MHz
RL = 2 k@, CL = 16 pF 15 20 ns
'PLH PRE or CLK QorQ L L P
tPHL 15 20 ns
NOTE 4: Load circuits and voltage waveforms are shown in Section 1,
w
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SN54S113, SN74S113A
DUAL J-K NEGATIVE-EDGE-TRIGGERED
FLIP-FLOPS WITH PRESET

]
recommended operating conditions
5N548113 SN745113A UNIT
MIN NOM MAX | MIN NOM MAX
Vee Supply voltage 4.5 -1 55 | 4.75 5 5.25 vV
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.8 0.8 v
loH High-level output currant =~ -1 mA
oL Low-level output current 20 20 | mA
CLK high 6 6
Ty Pulse duration CLK low 6.5 6.5 ns
PRE low 8 8
teu Set up time-before CLK! Data high or low 7 7 ns
[t Hold time-data after CLK1 0 0 ns
Ta Operating free-air temperature ~55 1256 (8] 70 i o

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

2

PARAMETER TEST CONDITIONS ! i d o iokbu b UNIT
i MIN TYP? MAX | MIN TYP! MAX
o] ViK Vee = MIN, I = —18mA -1.2 -1.2 \4
Vv = MIN, VIH = 2V, ViL=08V,
1 ou ee - e 08 25 34 27 34 v
U IoH = —1mA
A" = MIN, VIH =2V, Vi = 0.8V,
e Vol ce H ¥ 0.5 05| v
<, IpL = 20 mA
g I Voo = MAX, Vi =566V 1 1 mA
JorkK. 5
® |y = Voo = MAX, Vi =27V 2 MY
PRE or CLK 100 100
JorK -1.6 -1.6
e PRE S Voo = MAX, V) =05V -7 -7 | mA
CLK? -4 -4
Ios! Voo = MAX ~40 -100 | -40 -100 | mA
icc? Voo = MAX, ses Note 3 16 25 15 25 | mA
1t For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at Vo = 5 V. Ta = 25°C.
5 Clear is tested with preset high and preset is tested with clear high.
1 Not more than one output should be shorted at a time, and the duration of the short-circuit should not exceed one second.
#\alues are average per flip-flop.
NOTE 3: With all outputs open, lgg is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is
grounded.
switching characteristics, V¢ = 5 V. TA = 256°C (see Note 4}
FROM TO
PARAMETER TEST DITIONS MIN YP MA NIT
(INPUT) (OUTPUT) i % A .
fmax 80 125 MHz
tPLH PRE QorQ 4 7 ns
PRE (CLK high) 5 7
tPHL 2 GorQ RL=2800, C_=15pF ns
PRE (CLK low) 5 7
t
s CLK QorQ < J. e
PHL 5 7 ns
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
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