TC74HC113AP/AF

DUAL J-K FLIP FLOP WITH PRESET

The TC74HC113A is a high speed CMOS DUAL J-K
FLIP FLOP fabricated with silicon gate C 2MOS
technology.
It achieves the high speed operation similar to equivalent
LSTTL  while maintaining the CMOS low power
dissipation. 14
In accordance with the logic level applied to the J and K 1
inputs, the outputs change state on the negative going P(DIP14-P-300)
transition of the clock pulse.
PRESET is independent of the clock and is accomplished
by a low logic level on the input. 1
All inputs are equipped with protection circuits against
static discharge or transient excess voltage. 1
F(SOP14—P-300)
FEATURES:
- ngh Speed .............................. fv|}(7=71V[HZ(Typ)at VCC=5V PIN ASSlGNMENT
« Low Power Dissipation «+++=ss++ Ioc=21 A(Max.)at Ta=25°C
¢ High Noise Immunity «=-creoeeee-e Vi =V, 28% Ve (Min.) — A\
' 1CK 1 1V,
« Output Drive Capability =+-++-eeee: 10 LSTTL Loads { D bl
« Symmetrical Output Impedance ** | I3 | =Iy, =4mA(Min.) K 2 E ] 13 26K
* Balanced Propagation Delays - Lt St W3] []12 2¢
» Wide Operating Voltage Range *** V¢ (opr.)=2V~6V 1PR 4 [ J" 24
* Pin and Function Compatible with 74LS113 10 8 ] ]10 PR
i 6 ] Je 20
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TC74HC113AP/AF

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT
Supply Voltage Range Vee -05~7 v *500mW in thei\?rangfrof Ta=
e — -40°C~ 65°C. From Ta=65C
DC Input Voltage Vin . 0-5 ~V 0.5 v to 85°C a derating factor of
DC Output Voltage Vour 0.5 ~Ve+0.5 \ -10mW/°C shall be applied
Input Diode Current F +20 mA until 300mW.
Output Diode Current Tk +20 mA
DC Output Current Ioct +25 mA
DC Vi¢/Ground Current e +50 mA
Power Dissipation B, 500(DIP)*/180(SOIC) mW
Storage Temperature Tstg -65 ~150 C
Lead Temperature 10sec T, 300 C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
Supply Voltage Ve 2~6 \Y
Input Voltage Vin 0~ Ve \%
Output Voltage Vour 0~ Ve A%
Operating Temperature Topr -40 ~ 85 C
0 ~ 1000( Ve =2.0V)
Input Rise and Fall Time | tr, t 0~ 500(Vec=4.5V) ns
0 ~ 400(Vcc=6.0V)
DC ELECTRICAL CHARACTERISTICS
i Ta=25°C | Ta=—40 ~85°C
PARAMETER |[SYMBOL TEST CONDITION Voo TMIN. [ TYP. [MAX.  MIN. [MAX UNIT
o 2.0 1.5 - - 1.5 -
ﬁfj‘t \‘;:lvt‘;lge Vi 5] 315 - R N
6.0 4.2 - - 4.2 -
B 2.0 - - 0.5 - 0.5
klop‘rn %’Zvlisllge Vi el - — e _ Y
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
High-Level Vi = Iy =-20 A 4.5 4.4 4.5 - 4.4 -
Output Voltage Vor VigorVy 6.0 5.9 6.0 — 5.9 - v
Iy =—4 mA[ 45| 4,18 4,31 - 4. 13 -
Io ==-5.2mA| 6.0 | 5.68 5. 80 - 5. 63 -
2.0 - 0.0 0.1 - 0.t
Low- Level VoL Vix = Too =20 uA gg : 88 g i : g } v
Output Voltage VoV, =T mA 45 [ - [ 07| 0.2 | — | 0.33
Io. =5.2mA | 6.0 - 0.18 | 0.26 - 0.33
Input Leakage Current I Vix =V or GND 6.0 - - +0.1 - +1.0| A
Quiescent Supply Current Iec Vix =V or GND 6.0 - - 2.0 - 70, ¢
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TC74HC113AP/AF

TIMING REQUIREMENTS(Input t;=t;=6ns)

Ta=25C Ta=-40 ~85°C
PARAMETER SYMBOL| TEST CONDITION Ve TVD. LIMIT TIMIT UNIT
Minimum Pulse Width | ty,, 2.0 R 75 %
CLOCK) o 4.5 - 15 19
( wap 6.0 - 13 16
Minimum Pulse Width 2.0 B 75 %
(PR) twiL) 4.5 15 19
6.0 - 13 16
2.0 - 75 95
Minimum Set—up Time| ts 4.5 - 15 19 ns
6.0 - 13 16
2.0 - 0 0
Minimum Hold Time th 4.5 - 0 0
6.0 - 0 0
2.0 - 5 5
Minimum Removal Time | trem 4.5 - 5 5
6,0 - 5 5
2.0 - 8 6
Clock Frequency f 4.5 - 40 32 MH:z
6,0 = 47 38
AC ELECTRICAL CHARACTERISTICS(C_ =16pF,Vcc=6V,Ta=26C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. |UNIT
Output Transition Time tun - 6 12
tTHL
Propagation Delay Time | tyy _
(CLOCK-Q.Q) | tai 13 A
Propagation Delay Time | tyy _
Maximum Clock Frequency | fmax 43 71 - MH:z
AC ELECTRICAL CHARACTERISTICS(C, =60pF,Input t,=t;=6ns)
Ta=25C_ Ta=-40 ~85C
PARAMETER SYMBOL | TEST CONDITION Vs | MIN. T TYP. [MAX.| MIN. [MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTLH 4.5 - 8 15 - 19
HL 6.0 | - 1 13 - 16
Propagation Delay Time | t,y 2.0 - 46 125 B 155
(CLOCK-Q.Q) v 4.5 - 16 25 - 31 ns
’ pHL 6.0 | - 12 21 - 26
Propagation Delay Time | ty 4 3(5] : ?g lgg : lg?
(PR-Q.Q torL 6.0 | - 13 21 | - 2
. 2.0 ] 16 - 6 -
Il;daxxmum Clock fyax 45 40 63 _ 32 - MHz
requency 6.0 | 47 79 - 38 -
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp(1) - 32 - - - P

Note(l) Cpp is defined as the value of the internal equivalent capacitance which is calculated from the
operating current consumption without load.
Average operating current can be obtained by the equation:

[CC(lﬁ:C PD* Vcc- f IN +1 (r/Z(per F/F)
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SYSTEM DIAGRAM
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