C*MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC

TC4011BP/BF/BFN, TC4012BP/BF
TC4023BP/BF/BFN

TC4011B QUAD 2 INPUT NAND GATE
TC4012B DUAL 4 INPUT NAND GATE
TC4023B TRIPLE 3 INPUT NAND GATE

The TC4011B, TC4023B, and TC4012B are 2-input, 3-input,
and 4-input positive logic NAND gates respectively.

Since all the outputs of these gates are provided with the
inverters as buffers, the input/ output characteristics have
been improved and the variation of propagation delay time
due to the increase in load capacity is kept down to the
minimum.

P (DIP14-P-300)

F (SOP14-P-300)

PIN ASSIGNMENT (TOP VIEW)

ABSOLUTE MAXIMUM RATINGS

CHARACTERISTIC SYMBOL RATING UNIT
DC Supply Voltage Vop V55— 0.5~Vss + 20 Vv
Input Vaoltage Vin Vss-0.5~Vpp +0.5 v
Qutput Voltage Vour Vss—0.5~Vpp +0.5 \
DC Input Current Iin +10 mA
Power Dissipation Po 300 (DIP) /180 (SOIC) mw
Operating Temperature Range Ta —-40~85 °C
Storage Temperature Range TsT1G -65~150 °C
Lead Temp./Time TsoL 260°C - 10sec
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TC4011BP/BF/BFN, TC4012BP/BF
TC4023BP/BF/ BFN

RECOMMENDED OPERATING CONDITIONS (Vgg = 0V)

CHARACTERISTICS |SYMBOL MIN. TYP. MAX. UNITS
DCSupply Voltage Vbp 3 - 18 \
Input Voltage ViN 0 - Vbp \Y)

STATIC ELECTRICAL CHARACTERISTICS (Vg =0V)

- 40°C 25°C 85°C
CHARACTERISTICS  [SYMBOL| TEST CONDITIONS | Voo UNITS
(V) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level llour< 1A 50 4a95] - 495 500| - 495 -
oot Voltage Vou [\ouTlE B 10| 995 - 9.95( 1000 - 995| -
P 9 IN=Vss, VoD 15| 1495 - 1495 15.00| - 1495| -
v
5[ - 005| - 0.00 oo0s5| - 0.05
Low-Level Voo |lloutl<iua 0] - 0.05| - 000 oo0s5| - 0.05
Output Voltage Vin=Vss. Voo 5] - 0.05| - 0.00| o005| - 0.05
Vo = 4.6V 5 -061| - -051| - 1.0 - -042| -
Vou =25V 5(-25 - -21 | -40 - -17 -
out iahC ol Vou = 9.5V 0] -15 - -13 | -22 - - 1.1 -
utputHigh Current | ow |00 =30y 150 -40 | - |-34]|-90]| - |28 -
Vin=Vss, Vop
mA
VoL = 0.4V 5t o061 - 051 1.2 - 042] -
VoL = 0.5V 10| 15 - 1.3 3.2 - 1.1 -
Output Low Current loL Vo =1.5V 15 4.0 - 3.4 12.0 - 2.8 -
Vin=Vss, Vop
Vour = 0.5V ER - 35 2.75 35 -
Vour = 1.0V 10| 7.0 - 7.0 55 - 7.0 -
Input High Voltage Vin Vour= 1.5V 15 11.0 - 11.0 8.25 11.0 -
lloutl<1uaA v
Vour= 4.5V s| - 1.5 - 225 15 - 15
Vout =9.0V 0] - 3.0 - 45 3.0 - 3.0
Input Low Voltage Vi Voyut=13.5V 15 - 4.0 6.75 4.0 - 4.0
llout| < 1pA
T .
Lavel | Tw |Vig=18v 18 - 0.1 - 10 0.1 - 1.0
Input Current —— -
el e v =ov 18| - -0 - -10% | -0 - S10 | A
. . s - 025 - 0.001| o025 - 7.5
Quiescent Device oo | Vin=Vss. Vop* 0] - 0.5 - 0.001| a5 - 15
Current 150 - 1.0 - 0.002| 1.0 - 30
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TC4011BP/BF/BFN, TC4012BP/BF
TC4023BP/BF/BFN

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vg5 =0V, C =50pF)

CHARACTERISTICS SYMBOL |TEST CONDITION| vpp (V) MIN. TYP. MAX. |UNITS
Output Transition Time trm 13 - gg %88
(TC40128) 12 - a9 8
Output Transition Time truL 18 - gg %88
(TC40128B) 15 - 40 80
Output Transition Time trin 18 - 3(5) %88
(TC4011B, TC4023B) 15 - 30 80
Output Transition Time triL 1(5) - '3/2 %88
(TC4011B, TC4023B) 15 - 30 80
Propagation Delay Time toLk 18 - gg %88
(TC4011B) P 15 - 25 80 o
Propagation Delay Time tonL 13 - (358 %88
(TC4011B) P 15 - 25 80
Propagation Delay Time ton 18 - 2? %gg
(TC40128) P 15 - 30 30
Propagation Delay Time tonL 18 - 22 %gg
(TC40128) P 15 - 30 50
Propagation Delay Time toun 1(5] - 2(5) %88
(TC4023B) P 15 - 35 80
Propagation Delay Time tonL 1(5) - gg %88
(TC4023B) P 15 - 35 80
Input Capacitance CiN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT WAVEFORM
20r|15 20ns
%mw X, | 90%
INPUT 50%0 N 0%
_121 0% 5‘_1 0%
P.G.
tTHL

OUTPUT

tpHL !

103



