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CMOS DIGITAL INTEGRATED CIRCUIT

TC74HCO0P

TENTATIVE

TC74HCOOP QUAD 2-INPUT NAND GATE

The TC74HCO0 is a high speed CMOS 2-INPUT NAND GATE fabricated with silicon gate C2MOS
technology.

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

The internal circuit is composed of 3 stages including buffer output, which enables
high noise immunity and stable output.

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

excess voltage.

FEATURES :
. High Speed........coiiuuieeenn. tpd:8ns(Typ.) at Vge=5V
lLow Power Dissipation......... Icc=1lrA(Max.) at Ta=25°C
. High Noise Immunity........... VNIR=VNIL=28% Vg (Min.)
Output Drive Capability....... 10 LSTLL Loads /:Q)
Symmetrical Output Impedance..|Igyl=IgpL=4mA(Min.) g’
Balanced Propagation Delays.. - Lo LIt pHL 4 ﬁ
. Wide Operating Voltage Range..Veg(opr)=2V=~ 6V !
Pin and Function Compatible with 74LS00
DIP(b-R1F)
CIRCYIT SCHEMATIC (PER GATE) PIN ASSIGNMENT
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TC74HCOOP

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL VALUE UNILT # 500mW in the range of
Supply Voltage Range Vee -0.5~7 v iiz_?i);; \1222‘;0( wp to
DC Input Voltage VIN -0.5~VY¢gct0.5 \ 85°C derating factor
AT T T MR A
Input Diode Current Tix +20 mA
Output Dinde Current Ipk 120 mA
DC OQutput Current Iour 125 mA
DC Veg/Ground Current ) Icc +50 mA
Power Dissipation Pp 500% mW
Storage Temperature Tgty -65~150 “C
lLead Temperature 10sec i Ty, 300 °C
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL LIMIT UNIT
Supply Voltage vVee 2~6 v
Input Voltage VI 0~Vee \
Output Voltage Vour 0~Vee \
Operating T;empera ture Topr ”7:4 0~ 85 °C
Input Rise and Fall Time tr,twf‘ 0-~500 ns
DC ELECTRICAL CHARACTERISTICS
PARAMETER SYMBOL TEST CONDITION Ta=25°C Ta=-40~85°C \yqp
Ve MIN. | TYP. | MAX MIN. | MAX.
2.0 1.5 - - 1.5 -
?;;i;&“g;’iiage Vi 4.5 | 3.5 - ~l3as] - v
6.0 4,2 ~ - 4.2 -
2.0 - - 0.5 - 0.5
lll:;jultlm\;z%tage VIL 4.3 - R N 1.35 v
6.0 - - 1.8 - 1.8
T 2.0 | t.o| 20| -1 19| -
Log=-20rA 1 4.5 4.4 4.5 - 4.4 -
High-level You V[N:‘ 6.0 | 5.9 6.0/ - | s.9| - v
Output Voltage Vig or Vi1,
lo=-tmaA | 4.5 | 4.18| 4.31 - a3l -
ToH=~5.2mA | 6.0 5.68 | 5.80 - 5.63 -
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TC74HCOOP

DC ELECTRICAL CHARACTERISTICS

Ta=25°C [Ta=~40~85°C
PARAMETER SYMBOL TEST CONDITION UNIT
Vee MIN. | TYP. | MAX. | MIN. | MAX,
2.0 - 0.0 0.1 - 0.1
Tp1,=20sA 4.5 - 0.0 0.1 - 0.1
Low-Level
N = . - . . - 0.1 v
Output Voltage V1NV 6.0 0-0 0.1
IoL=4mA 4.5 - 0.17 | 0.32 - 0.37
Ip1.=5.2mA 6.0 - 0.18 ] 0.32 - 0.37
Input Leakage o _ _ + B +
Current Vin=V¢c or GND 6.0 10.1 1.0
#A
Quiescent IR _ _ R
Supply Current Vin=V¢c or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (Cy=50pF, Input tr=tf=6ns)
Ta=25°C Ta=-40~85°C
PARAMETER SYMBOL [TEST CONDITION UNIT
Vee | MIN. | TYP. | MAX. | MIN. [ MAX.
2.0 - 22 75 - 90
Output Transition tPLH 4.5 - 8 15 - 18 e
Time CTHL 6.0 - 7 13 - 16
2.0 - 33 90 - 110
Propagation Delay tpLH 4.5 - 10 18 - 22 ns
Time tpHL 6.0 - 9 16 - 19
Input Capacitance CIN - 5 10 - 10
ot . pF
Power Dissipation . . _ R _
Capacitance Cep(H 22

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.

Icc(opr)=Cpp-Vec-fINtIcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Icc(opr) TEST CIRCUIT

VIN

VouT

1
il

Cy

6ne 6ns
— v
90% oc
Vin \50%
. 0%
trHL, %——T GND
- S0% ’OH
VouTt 50%
10% Vo
T pHL tpiH

o
10

——I— Vog=5V

)

=

Y
I

Input waveform is the same as
that in case of switching
charecteristics test,
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TC74HCOOP

Ton CHARACTERISTICS o CHARACTERISTICS
HIGH LEVEL OUTPUT VOLTAGE Vog-Vgg (V) ) ] J [ l
-5 -4 -3 -2 -1 o & eem ™ Ta =25 (tyg.)
i
Vs B -
y; % © 30
o~
-0 g ] ,/
4 o g ~
= 7 o~ [SEE='s) /
F - = o /
- ] / S B g =ha
Ta=85C (min.) gg E 1o / A T ks el
/ - = el
, & o) b
- 50
v ; 3 ;
- ol
L~ z 1 2 : 4 b
Voo = 45V 1740 o LOW LEVEL OUTPUT VOLTAGR Vg1, (V)
T =20T (Typ.)
Vin-VouTt CHARACTERISTICS (MIN., MAX.) ViN-VouT CHARACTERISTICS (TYP.)
R 1 .
= ° V - >
5, v A/ A S
= {/ / /‘ S S
2] 5 |/ ’ ! 2 | -
2 v A @ L
A | min. max. 1| =
ST ;/7 : /,: =
e 4941 = L
& 11 Yee=8v | o 11— Voc=5V
2 Ta= / P /j. g I I Ta =25
-40~85C l/ A
. z I .
% 1 2 ] 4 % 1 2 B &
INPUT VOLTAGE Viy (V) INPUT VOLTAGE Vg (V)
trrH> ETHL-Voe CHARACTERISTICS (TYP.) tpLi» tpHL-Yce CHARACTERISTICS (TYP.)
Cp,-50 pF Cy,~ 50 pF
§ Ta=25C g Ta =201
B~ 50)— o~ 50
- @ N @
g2 zE
B o 20 25
= A X
% 5 A =z pg \;
2 - 2.
€5 N o AN
e N 3B Nl
7 10 - § 10
&
3 < S
5 1 2 3 4 B 6 0 1 2 3 4 5
SUPPLY VOLTAGE Vgg (V) SUPPLY VOLTAGE Vgg (V)
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TC74HCOOP

toiHs ETHL-CL CHARACTERISTICS (TYP.)

tpLHs tpHL=Cl, CHARACTERISTICS (TVP.)

TIME

toyp (ne)

OUTPUT TRANSITION

TTIH-

v =5V
20k ce )
Ta= 25T
"
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0 50 100
LOAD CAPACITANCE Cy, (pF)

PROPAGATION DELAY TIME

tpHL (ns )

tpLH-

Voe=5Y
20k ceC M

Te = 25

o
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I
-
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8] 50 100
LOAD CAPACITANCE Cyp, (pk)
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