LS TTL DN74LS Series DN74L5113

DN74LS113 V74 LS )3

Dual J-K Negative Edge-Triggered Flip-Flops (with Set)

@ Description P-1
DN74LS113 contains two negative-edge triggered J-K flip-
flop circuits, each with independent clock-CP, J, K, and
direct-coupled set input terminals.

B Features

® Negative-edge trigger

® Independent input and output terminals for each flip-flop
® Direct-cotipled set

e Qand Q outputs

® Wide operating temperature range (Ta = —20 to +75°C)

14-pin plastic DIl package

o

14-pin Panaflat package (SO-14D)

P-4

B Logic diagram (1/2)
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B Recommended operating conditions

Parameter Sym Min Typ Max Unit

Supply voltage Vee 4.75 5. 00 5.25 \Y
Output current lon —400 KA
loL 8 mA

Operating temperature range Topr —20 25 75 T
Clock frequency felock 0 30 MHz
. Clock High 20 ns

Pulse width Set or Reset Low tw 25 . ns
Set-up time HIGH data to 20 | ns
LOW data 20 § . ns

Hold time th 04 ns

Notes 1. 4: Indicates fall edge of standard clock pulse.
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LS TTL DN74LS Series DN74LS113
B DC characteristics (Ta=—20~+75T) A
Parameter Sym Test conditions Min | Typ*| Max | Unit
Inout volt Vin 2.0 \
nput voltage Vo 0B Y
Vcc=4.75V, V|H=2V
Vou Vi=0.8V, loy=—4004A 2.7 | 3.4 v
Output voltage Voui Vee=4.75V Ior=4mA 0.25| 0.4 \Y
V]H = 2V
VoLz Vi.=0.8V Io.=8mA 0.35 | 0.5 \Y%
K Vec=5.25V 20 | w4
Set I e 60 A
. V,=2.7V a
Clock 80 HA
J-K v 5 95V —0.4| mA
Set I ce— e —0.8| mA
Input current e IL V,=0.4V m
J-K —0.8] mA
J-K 0.1 mA
Vcc =5.25V
Set I| V;= 7v 0.3 mA
Clock 0.4 mA
Output short circuit current** Ios \‘;(C)C==05v 25 —15 —100| mA
Input clamp voltage Vik Xczc i‘; 87:,;/ —1.5 A
Supply current*** Icc Vee=5.25V 4 8 mA
* When constant at V¢ = 5V, Ta = 25°C.
** Only one output at a time short circuited to GND. Also, short circuit time to GND within 1 second.
*** Measured with all outputs open, Q and Q outputs alternately HIGH, and clock inputs grounded.
B Switching characteristics (Vcc=5V, Ta=25T)
Parameter Sym Inputs Outputs Test conditions Min | Typ | Max | Unit
Maximum clock frequency | fmax 30 45 MHz
tpiu Set _ Ci.=15pF 11 20 ns
Propagation delay time Clock Q, Q R.=2kQ
tpnr 15 30 ns

3 Switching parameter measurement information
(1) fmax, teiu, tpur (Clock = Q. Q)

1. Measurement circuit

generator

Zout =500 |
Jy j’SOO
K

Input Slet ' r
Pulse J

1. Measurement made for each flip flop.
2. Cy, includes probe and tool floating capacitance.

3. Diodes are all MA161 or

equivalent.

2. Waveforms

Out ORI O ——— “
putQ 1 R \ Input Clock
) R ;
T -L TNy
: ;Cx, :
Qut_ ™ _____ 7 4
putqQ Q
-l—<|Same load circuit as above Outputs
Q
Notes

1. Clock input waveform: t,<15ns, t; S6ns, PRR=1MHz,

duty cycle 50%
2. When measuring fi,,4, t, and t; £ 2.5ns.
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LS TTL DN74LS Series DN74L5113

(2) teuL(Set = Q), tpLy (Set = Q)
1. Measurement circuit 2. Waveforms

Input

tg tr
Pulse | - Set 4 % 3V
generator 131 13y
Zout=501 1 Inputs 10%__10% |
500
Input 45v

Q
Zow=500 [ =00 : - Outputs "
_ =
K Q Same load circuit as above | Q |

1.3\

byser
S

3

L Mea-surement made for each flip ﬂOP' ) Notes 1. Set, Clock Input waveform: t.<15ns, t; <6ns,
2. Cy includes probe and tool floating capacitance. PRR =1MHz

3. Diodes are all MA161.

[l Truth tables

Inputs Outputs
Set Clock J K Q Q
L X X X H L
H | L L Qo Qo
H } H L H L
H } L H L H
H } H H Toggle
H H X X Qo I Qo
Notes
1. H: HIGH voltage level.
2. L: LQOW voltage level.
3. X: Either HIGH or LOW; doesn’t matter.
4. }: Change from HIGH to LOW.
5. Qq: Q level prior to determination of input condition shown in table.
6. Qg: Q level prior to determination of input condition shown intable.
7. Toggle: With | change, outputs become compliment of previous condition.
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