CMOS DIGITAL INTEGRATED CIRCUIT

TENTATIVE PRELIMINARY DATA

TC74HC4002P  DUAL 4-INPUT NOR GATE

TC74HC4002P

The TC74HC4002 is a high speed CMOS 4~INPUT NOR GATE fabricated with silicon gate

¢2MOS technology.

It achieves the high speed operation similar to equivalent LSTTL while maintaining the

CMOS low power dissipation.

The internal civcuit is composed of 3 stage including buffer output, which enables

high noise immunity and stable output.
All inputs are equipped

excess voltage.

FEATURES :

High Speedevivneininnnaeeanen tpd=11ns(Typ.) at Vge=5V
Low Power Dissipation......... Tce=1zA(Max.) at Ta=25°C
High Noise Immunity........... VNTH=YNT1L=28% Vec(Min.)
Qutput Drive Capability....... 10 LSTTL Loads

Symmetrical Output Impedance..lIgyl=Top=4mA(Min.)
Balanced Propagation Delays...tpLH= tpHL
Wide Operating Voltage Range..V¢c(opr)=2V ~6V

. Pin and Function Compatible with 4002B

with protection circuit against static discharge or transient
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TC74HG4002P

ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBCL VALUE UNIT #* 500mW in the range of
Supply Voltage Range Vee ~0.5~7 v Ta=-40°C~ 65°C.
and from Ta=65°C up to
DC Input Voltage VIN -0.5~ V¢gct0.5 \' 85°C derating factor
f ~10mW/°C shall be
-V ~0.5~ VCe+0. °
DC Output Voltage Vout 0.5~ V¢ee+0.5 v applied until 300mW.
Input Dicde Current 11K 120 mA
Output Diode Current 10K $20 mA
DC Output Current IoUuT 125 mA
DC Vee/Ground Current ice 150 mA INPUT and OUTPUT
Power Dissipation Pp 500* mw EQUIVALENT CIRCUIT
Storage Temperature Tstg -65 ~150 °C
Lead Temperature l0sec TL 300 °C
Vee Voot
RECOMMENDED OPERATING CONDITIONS *
PARAMETER SYMBOL LIMIT UNIT INPUT i OUTPUT
Supply Voltage vee 2~6 v T _: ©
Input Voltage VIN 0~Vee v lt
e 1
Output Voltage Vout 0~Vce v -1
Operating Temperature Topr -40~85 °c
Input Rise and Fall Time tr,tf 0~ 500 ns
DC ELECTRICAL CHARACTERISTICS
M — :lo ol —— (-}
PARAMETER SYMBOq TEST CONDITION Ta=2:57C Ta=-40~85"C UNIT
vee MIN.| TYP.| MAX,| MIN. | MAX.
2.0 1.5 - - 1.5 -
High-Tevel
Input Voltage VIiy 4.5 13.15 - - 3.15 - v
6.0 4,2 - - 4,2 -
2.0 - - 0.5 - Q.5
Low~Level ; 1 an
Input Voltage VIL 4.5 - - 1.35 - 1.35 v
6.0 ~ - 1.8 - 1.8
W 2.0 1.9 200 - 19| -
Tog=-20#A | 4.5 | 4.4 | 4.5 | - | 4.4 | -
High-Level . _ _
Ouspat Veltage | VOH | VIN“VIL 6.0 | 5.9 | 6.0 5.9 v
Tow=—4mA | 4.5 |4.18 |4.31 | - |4.13 | -
Iop=-5.2mA| 6.0 |5.68 {5.80 - 5.63 -
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TC74HC4002P

DC ELECTRICAL CHARACTERISTICS

960 s 3
PARAMETER SYMBOL| TEST CONDITION Ta=25°C Ta=-40~857C | yyrp
Voe | MIN.| TYP.| Max.| MIN. | MAX.
2.0 - 0.0 0.1 - 0.1
v IoL=20sA 4.5 - 0.0 0.1 - 0.1
- IN=
Low-Level VoL 6.0 - oolo1l| - joa v
Output Voltage VIH or ViL
IoL=4mA 4.5 - |0.17 }0.32 ~ [0.37
Io1=5.2mA | 6.0 - lo0.18 [0.32 - l0.37
Input Leakage o + _
Current IIN | VIN=Vce or GND 6.0 - - |t0.1 1.0
Quiescent A
" 7 = ~ - - -
Supply Current Icc | Vin=Vce or GND 6.0 1.0 10.0
AC ELECTRICAL CHARACTERISTICS (CpL=50pF, Input tr=tf=6ns)
a=25°C =-4(r~85°
PARAMETER SYMBOL |TEST CONDITION Ta=25 Ta=-40~857C | yyrr
vee | MIN. | Tye.| max.| MIn.| MAX.
2.0 - 27 75 - 90
Output Transition tTLH 4.5 _ 8 15 ~ 1 18 as
Time tTHL ’
6.0 - 7 13 - 16
. - 45 110 - 130
Propagation Delay tpLH _ 13 22 _ 26 s
Time tpHL
6.0 - 11 19 - 23
Input: Capacitance CIN - 5 10 - 10 F
F— n P
Power Dissipation
Capacitance Cep (Note 1) - 26

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-Vee-fINtlcc/4 (per Gate)

SWITCHING CHARACTERISTICS TEST CIRCUIT

Icc(opr) TEST CIRCUIT
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Input waveform is the same as
that in case of switching
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TC74HC4002P

Igy CHARACTERISTICS Ip;, CHARACTERISTICS
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) TC74HCA4002P

trLgs tTHL ~ Cp CHARACTERISTICS  (TYP.) tpLH, tpHr, — Cr CHARACTERISTICS (TYP.)
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