CMOS DIGITAL INTEGRATED CIRCUIT

TC74HC74P

TENTATIVE

TC74HC74P DUAL D FLIP FLOP WITH PRESET AND CLEAR

The TC74HC74 is a high speed CMOS DUAL D FLIP FLOP fabricated with silicon gate c2MoS
technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the
CMOS low power dissipation,

Signal given D INPUT is trensferred to Q OUTPUT during the positive going transition
of the clock pulse.

CLEAR and PRESENT are independent of the clock and accomplished by "L" level at the
appropriate input.

All inputs are equipped with protection circuits against static discharge or transient

excess voltage.

FEATURES :

. High Speed....ccvvunnreennn EMAX=40MHZ (Typ.) at Vgog=5V
Low Power Dissipation......... Ioc=2#A(Max.) at Ta=25°C

. High Noise ;mmunity ...... oo VyTEVNIL=28% Vec(Min.)
Output Drive Capability....... 10 LSTTL Loads ,//’/////,//
Symmetrical Output Impedance..]loyl=Igp=4mA(Min.)

. Balanced Propagation Delays...tp]H==TpHL 14

. Wide Operating Voltage Range..Vgg(opr)=2V~6V

. Pin and Function Compatible with 74LS74
DIP (5-21F)
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TC74HCT74P

LOGIC DIAGRAM (1/2 Package)
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ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNIT # 500mW in the range of
Supply Voltage Range vee -0.5~7 v Z::-?SZE }:S;EQC wp to
DC Input Voltage VIN -0.5~Vgct0.5 v 85°C deraging factor
DC Output Voltage VouT |-0.5~Vget0.5 v :ip;ig:”ingiih%émaf
Input Diode Current T1K +20 mA
Output Diode Current ToK 120 mA
DC Output Current IouT 125 mA
DC Vgg/Ground Current Icc :tBO* mA INPUT and OUTPUT
Power Dissipation PD 5007 mW EQUIVALENT CIRCUIT
Storage Temperature Tstg ~65~150 °C
Lead Temperature 10sec TT, 300 °C Voc

Vee T

RECOMMENDED OPERATING CONDITIONS *

PARAMETER SYMBOL LIMIT UNIT INPUT ! ouTrUT
Supply Voltage Vee 2~6 v -
Input Voltage VIN 0~Vee \Y
Output Voltage VouT 0~Vee v aND
Operating Temperature Topr -40~ 85 °C
Input Rise and Fall Time ty,tf 0~ 500 ns anw
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TC74HC74

P (

DC ELECTRICAL CHARACTERISTICS
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL TEST CONDITION — 1 UNIT
Vee MIN. | TYP. | MAX MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Level
Input Voltage | VIH 4.5 | 3.15| - - | 35| - v
6.0 4.2 ~ - 4.2 -
2.0 - - 0.5 - 0.5
Low-Level .
Tnput Voltage | VIL 4.5 - - | 1.3s| - |1.35] v
6.0 - - 1.8 - 1.8
2.0 1.9 2.0 - 1.9 -
Tow=-20e8 | 4.5 | 4.4) 4.5 - 4.4 -
High-Level VN
-eve Vou 6.0 | 5.9 6.0l -] s5.9| - v
Output Voltage v or V ]
IH OF VIL| yop=-tmA | 4.5 | 4.18| 4.31 - |43 -
Iou=-5.2mA| 6.0 | 5.68( 5.80 - 15.63 -
2.0 - 0.0 0.1 - 0.1
S V- ToL=20mA | 4.5 - | 0.0 0.1 - 0.
Vor 6.0 - | o.0] o0.1f -] 0.1] v
Output Voltage g v or V
In 1L 191 =4ma 4.5 - | 0.17] 0.32 - 10,37
Io1=5.2mA | 6.0 - | o.18f 0.32 - |0.37
- |
Input Leakage U _ _ _ "
Current I1N | Vin=Veg or GND 6.0 10.1 1.0 A
Quiescent B _ _ _ N
Supply Current | 16C | VIN*Vcc or GND 6.0 2.0 20.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input ty=tf=6bns)
Ta=25°C Ta=~40~85°C
PARAMETER SYMBOL |TEST CONDITION . UNIT
Vee MIN. | TYP. | MAX MIN. | MAX.
2.0 - 30 75 - 90
. tTLH
Output Transition 4.5 - 8 15 - 18 ns
i tTHL
Time 6.0 - 7l 13| - 16
2.0 - 80 160 - 195
X tpLH
Propagation Delay Time 4.5 - 21 32 - 39 ns
- tpHL
(CLOCK - Q, Q) P 6.0 - 18| 28] - 34
¢ 2.0 - 105 210 - 250
Propagation Delay Time| tPLH 45 _ 27 a1 _ 50
= == t ! ns
(CLR, PR - Q, Q) pHL 6.0 - 23] 35| - 43
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TC74HC74P

AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tg=6ns)
Ta=25°C Ta=~40~85°C
PARAMETER SYMBOL. [TEST CONDITION - UNIT
Voo MIN. | TYP. | MAX MIN. | MAX.
2.0 5 8 - 4 -
Maximum Clock IMAX 4.5 25 40 - 20 - MHz
Frequency 6.0 20| 45| - 23| -
! 2.0 - 35 75 - 90
. tw (L)
Minimum Pulse Width 4.5 - 8 15 - 18
tw(H)
(CLOCK) 6.0 - 7 13 - 16
2.0 - 40 100 - 125
Minimum Pulse Width tw(L) 4.5 - 10 20 - 25
(CLR, PR) 6.0 - 9 17 - 21
2.0 - 45 100 - 125
Minimum Set-up Time ts 4.5 - 10 20 - 25 ns
6.0 - 9 17 - 21
2.0 - - 0 - 0
Minimum Hold Time th 4.5 - - 0 - 0
6.0 - - 0 - 0
2.0 - 50 100 - 125
Minimum Removal Time trem 4.5 - 12 20 - 25
(CLR, PR) 6.0 - 10 17 - 21
Input Capacitance VCTN - 5 10 - 10
Power Dissipation _ _ - _ pF
Capacitance Cpp(1) 53

Note (1) Cpp is defined as the value of internal equivalent capacitance of IC which
is calculated from the operating current consumption without load (refer to

Test Circuit).

Average operating current can be obtained by the equation hereunder.
Leg(ope)=Cpp-Veer FINtIcc/2 (per FF)
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TC74HC74P

SWITCHING CHARACTERISTICS TEST WAVEFORM Icc(opr) TEST CIRCUIT

/_——_VUC [— Voo y '(A)j Voo
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po— Vo Vou a8 that in case of switching
characteristics teut., f2=f1/2

SWITCHING CHARACTERISTICS TEST WAVEFORM
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TC74HC74P

—— ) B . TERISTICS v,
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TC74HC74P

tg=Voo CHARACTERISTICS (TYP.)

trem(CL,PR)~Vyc CHARACTERISTICS (TYP.)
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