C2MOS DIGITAL INTEGRATED CIRCUIT

SILICON MONOLITHIC TC4001UBP
TC4011UBP/UBFN

TC4001UB QUAD 2 INPUT NOR GATE
TC4011UB QUAD 2 INPUT NAND GATE

TC4001UB and TC4011UB are 2 input NOR gate and 2 input
NAND gate respectively. The pin connections are same as
TC4001B and TC4011B but the internal circuits consist of only P (DIP14-P-300)
basic NAND {NOR) circuit without the waveform shaping

inverters.
Therefore, these are suitable for the applications in linear

circuits such as oscillator circuits and amplifier circuits, and
these have advantage in the applications of logical processing FN (SOP14-P-150)
systems with faster operating speed.

PIN ASSIGNMENT

TC4001UB
ABSOLUTE MAXIMUM RATINGS
CHARACTERISTIC SYMBOL RATING UNIT U/
Al 1[ ]m Vpp
DC Supply Voltage Vop Vg5~ 0.5~Vss + 20 Y
B1 2 i3 A4
input Volt ) Vsg— 0.5~V 0.5 \%
put Voltage IN SS oo+ X1 3[ ]12 B4
Qutput Volt \% Vs — 0.5~V 0.5 Y
utput Voltage ouT sS [olo i X2 4[ ]” X4
DCi C | +1
Cinput Current N 0 mA 82 S[ ]10 X3
Power Dissipation Po 300 (DIP) /180 (S0OIC) mw A2 6[ ]9 B3
Operating Temperature Range Ta - 40~85 °C Vss 7Ij ]8 A3
Storage Temperature Range Tsts ~65~150 °C
Lead Temp./Time Tsot 260°C - 10sec
LOGIC DIAGRAM TC4011UB
1/4 TC4001UB 1/4TC4011UB
\Y Voo \ %
o a1 4] 112 Vop
—‘ B1 z[@ 113 A4
A —41 ‘—i —'E’ X1 3] @]12 B4
8 i « X2 4] J11 x4
! B2 sl o X3
X A | A2 f @]9 B3
Vss 7[ ]8 A3
- _”E:l B l (TOP VIEW)
v /i
Vss Vss
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TC4001UBP
TC4011UBP/UBFN

RECOMMENDED OPERATING CONDITIONS (Vgs =0V)

CHARACTERISTICS |SYMBOL MIN. TYP. MAX. UNITS
DC Supply Voltage Vob 3 - 18 \
Input Voltage ViN 0 - Voo vV

STATIC ELECTRICAL CHARACTERISTICS (Vgg=0V)

- 40°C 25°C 85°C
CHARACTERISTICS [SYMBOL| TEST CONDITIONS | Voo UNITS
) | MIN. | MAX. | MIN. | TYP. | MAX. | MIN. | MAX.
High-Level llourl< 1A 5| a95| - 495 500 - 495! -
Ot Voltage Vou [APVTT 40 10| 99s5| - 9.95| 10.00| - 9.95
p g In=Vss Voo 15| 1495 - 1495| 1500 - 1495 -
Low-Level LA 5| - 0.05| - 0.00| 005] - 0os| Y
ow-Leve VoL |Moutl<1s 0] - 005| - 0.00| o0o0s| - 0.05
Output Voltage Vin=Vss Voo 15 - 005| - o00| oo0s| - 0.05
Von = 4.6V s|-061| - |-051|-10 - 0.42| -
Vo = 2.5V 5| -25 - | -2 | -a0 - | -17 -
Output High Current | 1 Vou = 9.5V 0] -15 - | -13 | -22 - |- -
utputTigh burrent | oy ol = 135y 5] a0 | - 34 | -90 | - 28 | -
Vin =Vss, Vop
mA
Voi = 0.4V 5| o061 - 051] 12 - 0.42
Vo = 0.5V 10] 15 - 1.3 32 - 1.1 -
Output Low Current lot |VouL=1.5V 15 4.0 - 3.4 12.0 - 28
Vin=Vss, Vop
Vour=0.5V s| 4.0 - 4.0 3.0 4.0 -
Vour= 1.0V 10| 80 - 8.0 6.5 - 8.0 -
Input High Voltage Vig Vour= 1.5V 15| 12.0 - 12.0 9.5 - 12.0 -
Jlout < 1A v
Vour= 4.5V 5 15 - 2.0 1.0 - 1.0
Vout = 9.0V 10| - 2.0 - 35 2.0 - 2.0
Input Low Voltage Vi Vout = 13.5V 15 30 - 5.5 3.0 - 3.0
lloutl<1pA
L e vty 18] - 0.1 - 1051 01 - 1.0
Input Current T
_ | _ | eS| - _ |-
et | W [vi=ov 18 0.1 10 0.1 10| A
, Devi 5| - 025 - 0.001| 025 - 7.5
Quiescent Device los | Vin=Vss, Voo™ 0] - 0.5 - 0.001| 05 - 15
Current 5] - 1.0 - 0.002| 1.0 30

*

All valid input combinations.
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TC4001UBP

TC4011UBP/UBFN

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

CHARACTERISTICS SYMBOL [TEST CONDITION| vy (V) MIN. TYP. MAX. |UNITS

it i 5 - 70 200
Qutput Transition Time LM 10 - 35 100
(TC4001UB) 15 - 30 80

it i 5 - 70 200
Output Transition Time tTHL 10 - 35 100
(TC4001UB) 15 - 30 80

iti ; 5 - 70 200
Output Transition Time i 19 - 35 100
(TC4011UB) 15 - 30 80

tion Ti 5 - 60 200 ns
Output Transition Time tTHL 18 - JE 100
(TC4011UB) 15 - 20 80
Propagation Delay Time tpLH 18 - gg 1%8
(TC4001UB) toHL 15 - 20 50
Propagation Delay Time toLH 18 - gg 1%8
(TC4011UB) toHL 15 - 22 50
Input Capacitance CiN - 5 7.5 pF

CIRCUIT AND WAVEFORM FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

CIRCUIT 1
v
TC4001UB _D“%?
- N
pg HNPUT OUTPUT
lC,L_50pF
WAVEFORM
20r|15 20ns
INPUT Jlm—ls 90%
] 50% 50%
— Jhow w10%
OUTPUT THE
90%
50%
10%
tpHL !

CIRCUIT 2

TC4011UB

P.G.
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