CMOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC TC4U'|'|BP/ BF/ BFN,TC401 ZBP/ 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. P (DIP14-P-300)
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.

F (SOP14-P-300) FN (SOL14-P-150)

PIN ASSIGNMENT (TOP VIEW)

TC4011B

ABSOLUTE MAXIMUM RATINGS Vpp A4 B4 X4 X3 B3 A3

CHARACTERISTIC SYMBOL RATING UNIT '1'2' 'E" '& ,1. '1'91 'g_' .3_‘
DC Supply Voltage Voo Vss—0.5~Vss + 20 v
Input Voltage Vin Vg5 — 0.5~Vpp + 0.5 v )
Output Voltage Vour Vgg~0.5~Vpp + 0.5 v
DCInput Current I +10 mA I e T Ty
Power Dissipation Pp 300 (DIP) /180 (SOIC) mw A1 B1 X1 X2 B2 A2 Vss
Operating Temperature Range Ta -40~85 °C TC4012RB
Storage Temperature Range Ts16 - 65~150 °C Vpp X2 A2 B2 €2 D2 NC
Lead Temp./Time TsoL 260°C - 10sec R L S A L e -
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TC4011BP/BF/BFN, TC4012BP/BF
TC4023BP/BF/BFN

RECOMMENDED OPERATING CONDITIONS (Vg =0V)

CHARACTERISTICS [SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vpp 3 - 18 Y
Input Voltage Vin 0 - Vpo \

STATIC ELECTRICAL CHARACTERISTICS (Vs =0V)
-40°C 25°C 85°C

CHARACTERISTICS [SYMBOL| TEST CONDITIONS | Vob UNITS

(V) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.

High-Level llour]<14A s 45| - 495 500 - a95| -

Ot Voltage Vo [\2VIIT 40 10| 9985| - 9.95| 10.00| - 995| -

p 9 IN=Vss, VoD 15| 1495| - 14.95| 1500 - 1495 - v
Low-Level | LA s - 005] - 000 o005 - 0.05
Low-Leve Vo, |lloutl<is 10| - 0.05| - 000| 005 - 0.05

utput Voltage Vin =Vss, Voo 15 - 0.05| - 0.00| oos| - 0.05
Vo = 4.6V 51 -061| - -0.51 -1.0 - -042| -
Von = 2.5V 5{-25 - -2 | -40 - -17 -
Qutput High C t 1 V0H=945V 10 -15 - -1.3 -2.2 - -11 -
wtputiighturrent | low |y o0 13,5y 15| -40 | - |-3a|-90]| - |-28] -
Vin=
in=Vss, Vpp mA
VoL=0.4V s| o61] - 051 1.2 0.42
VoL = 0.5V 10| 15 - 1.3 3.2 - 1.1 -
Output Low Current oo |Vor=1.5v 15 4.0 - 34 12.0 - 28 -
Vin=Vss, Vpp
Vour=0.5V A EE - 3.5 2.75 3.5
Vour= 1.0V 10| 70 - 7.0 55 - 7.0 -
input High Voltage Vin  |Vour= 1.5V 15| 1.0 - 1.0 825{ - 11.0 -
Jlout| < 1A v
Vour= 4.5V s - 15 - 225 15 - 15
Vour=9.0V 10| - 3.0 - 45 3.0 - 3.0
Input Low Voltage ViL  |Vour=13.5V 15 - 4.0 - 6.75 4.0 - 4.0
Jloutl< 1xA
Lol | i [Vi=18v 18] - o1 | - 05| o1 | - 1.0
input Current e :
- _ _ N P _ -
Level | L [vie=ov 18 0.1 10 0.1 10 A
: Devi s - 025 - 0.001| 025 7.5
8“'9“6”‘ evice Iop | Vin= Vss, Vop* 0] - 0.5 - 0.001| 05 - 15
urrent 15 - 1.0 - 0.002| 1.0 30

*  Allvalid input combinations.
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TC4011BP/BF/BFN,TC4012BP/BF
TC4023BP/BF/BFN

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

CHARACTERISTICS SYMBOL |TEST CONDITION| vpp (v) | MIN. TYP. MAX. | UNITS
Output Transition Time LM 1(5) - gg %88
(TC40128B) 15 - 40 80
Output Transition Time traL ‘Ig - 28 %88
(TC4012B) 15 - 40 80
Output Transition Time i 1(5) - gg %88
(TC4011B, TC4023B) 15 - 30 80
Qutput Transition Time tTHL 18 - gg %88
(TC4011B, TC4023B) 15 - 30 80
Propagation Delay Time toLH 18 - gg %88
(TC4011B) P 15 - 25 80 ne
Propagation Delay Time tomL 18 - gg %88
(TC4011B) P 15 - 25 80
Propagation Delay Time oL 1(5) - Zg %38
(TC4012B) P 15 - 30 30
Propagation Delay Time tonL 18 - Zg %38
(TC4012B) P 15 - 30 90
Propagation Delay Time toin 18 - ?12 %88
(TC40238B) P 15 - 35 80
Propagation Delay Time " 18 - 2? %(5)8
(TC4023B) pHL 15 - 38 8
Input Capacitance N - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
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