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SILICON MONOLITHIC . TC4023BP/BF
K
O
TCADT1BP/TC4011BF QUAD 2\;\PUJ NAND GATE

TC4012BP/TC4012BF DUAL{ NPUT NAND GATE
TC4023BP/TCA023BF TREBL IHPUT NAND GATE

The TCAOllBP//R //TC4023BP/BF, and TC4012BP/BF
are 2- 1nput,/3§§§mt, and 4~-input positive logic NAND

; C\twﬁly

Since a%}%t’ne outputs of these gates are provided

wi the “inverters as buffers, the input/output 1

DIP14(3D14A—P)
C, therlSthS have been 1mproved and the variation

Q \01&\) propagation delay time due to the increase in load 14@
\“capac1ty is kept down to the minimum. £\

MFPl14(F14GB-P)

ABSOLUTE MAXIMUM RATINGS

PIMN ASSIGNMEHT (TOP VIEW)
CHARACTERISTIC SYMBOL RATING UNIT
TC4011BE/B
DC Supply Voltage Vpp Vgg-0.5Vgg+20 v * 7B
VDD A4 B4 X4 X3 B3 A3
Input Voltage VIN Vgg-0.5 v Vppt0.5 v [ie] 5] [12] [11] [10] [e][=
Qutput Voltage VouT | Vgg-0.5~Vppt0.5 | V @ ['OCF—J
DC Input Current Tin *10 mA
Power Dissipation | Pp 300(DIP) /180(MFP) | mu [P—} ’—T’CET
Operating T ° |1 21214 ]ls]l6]l”
Temperature Range A ~40 85 ¢ Al Bl X1 Xz Bz A2 Vgg
Storage T ~65 1 o
Temperature Range stg & 30 ¢ TC4012BE/BF
Lead Temp./Time Tsol 260°C - 10 sec VDD X2 A2 B2 C2 D2 NC
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TC4011BP/BF, TC4012BP/BF, TC4023BP/BF

RECOMMENDED OPERATING CONDITIONS (Vgg=0V)
CHARACTERISTIC SYMBOL MIN. TYP MAX. UNITS
DC Supply Voltage Vpp 3 - 18 \
Input Voltage VIN 0 - VDD v
STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)
Vpp L__=40°C 25°¢C 85°C__ |in1Ts
CHARACTERISTIC [SYMBOL| TEST CONDITION
ARACT B (V) | MIN. | MAX.|MIN. | TYP.| MAX.|MIN. | MAX.
5(4.95] = [4.95[5.00] - [4.95| -
igh— I <1lpA
figh Levei Von I Tour| 109.95| - [9.95[10.000 - [9.95| -
Output Voltage VinVss> Vpp 15 |14.95] - |4.95]15.00] - h4.95 v
Low-Level | Tour| <Ly 5( - |o.05] - |o0.00] 0.05] - [o.05
ow-Leve VoL out 10| - |o.05 - |o0.00|0.05] - |o.05
Output Voltage Vin=Vpp 15{ - |o0.05 - [o0.00] 0.05| - |0.05
Vor=4 .6V 5[-0.61] - [-0.51]-1.0] - |-0.42] -
' Vou=2.5V 5{-2.5| - |-2.1|~4.0{ - |-1.71 -
Output High . Vou=9. 5V 10|-1.5 1 - [-1.3|-2.2| - |-1.1] -
Current O vog=13.5v 15{-4.0 | - [-3.4|-9.0| - |-2.8] -
Vin=Vss, Vbp mA
Vg1=0.4V 5/0.61| - lo.51| 1.2] - lo.a2] -
Output Low L Vor,=0.5V 1011.5 | - [1.3 | 3.2 - |1.1 | -
Current OL | vgr=1.5V 15|4.0 | - [3.4 |12.0| -~ |2.8 | -
Vin=Vpp
Voyr=0.5V, 4.5v{ 5] 3.5 - 3.5|2.75| - 3.5 -
Input High Vour=1.0v, 9.0Vv| 10/ 7.0 - 7.0 15.5 - 7.0 | -
P ou
A%
Voltage M\ Voyr=1.5v,13.5v| 15 11,0 | - |11.0[8.25| - |11.0| -
[Topr [<1ua v
VouTr=4.5V 50 - {1.5]| - |2.25(1.5| - |1.5
Input Low Voyr=9.0V 10 - 3.0 - 4.5 3.0 - 3.0
v - -
Voltage IL | Vopr=13.5V 15| - 4.0 | - 6.75| 4.0 4.0
[Toyr|<1ua
"H" - _5
Input 0vel | Tmn |vig=18v 18 - fo.1] - |10°f{0.1] - |1.0
"y
L Vi1 =0V R - Lio=3 |- - |-
Current Level | IIL 1L 18 0.1 10 0.1 1.0 LA
. 5/ - |o.25] - Jo.001| 0.25] - [7.5
Quiescent Vin=Vac, V
Ipp | TN 'SS» DD 0] - |0.5] - {o0.001] 0.5| - |15
Device Current * 15( - (1.0 - lo.002l 1.0 - |30

* All valid input

combinations.
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TC4011BP/BF, TC4012BP/BF, TC4023BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, VsSs=qv, CL=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION VDpD(V) | MIN. TYP. MAX. | UNITS
ces . 5 - 80 200
O
utput Transition Time trin 10 _ 50 100
(TC4012BP/BF) 15 - 40 - 80
5 - 80 200
Output Transition Time touL, 10 _ 50 100
(TC4012BP/BF) 15 - 40 80
Output Transition Time ¢ 5 - 10 . 200
(TC4011BP/BF) TLH 10 - 35 f 100
(TC4023BP/BF) 15 - 30 80
Output Transition Time 5 - 70 200
(TC4011BP/BF) tTHL 10 - 35 100
(TC4023BP/BF) 15 - 30 80
. . 5 - 65 200
Propagation Delay Time tpL 10 - 30 100
(TC4011BP/BF) 15 - 25 80
. . 5 - 65 200
Propagation Delay Time tpHL 10 _ 30 100 ns
(TC4011BP/BF) 15 - 25 80
. . 5 - 95 250
Propagation Delay Time tpLH 10 - 45 120
(TC4012BP/BF) 15 - 30 90
P . 1 4 5 - 95 250
ropagation Delay Time £ piiL 10 _ 45 120
(TC4012BP/BF) 15 - 30 90
. . 5 - 90 250
Propagation Delay Time tpLH 10 _ 45 100
(TC4023BP/BF) 15 - 35 80
5 - 90 250
Propagation Delay Time T 10 - 45 100
(TC4023BP/BF) P 15 - 35 80
Input Capacitance Cin - 5 7.5 pF
CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS
CIRCUIT WAVEFORM 20ns 20ns
—-— fa—
90% 2Z
INPOUT 2 13;% x o
LTHL tTLH
P.G. 1 98; 50
OUTPUT 5 50%
10% 10%
LpHL | tpLH
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