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CD4011 (LX)
Quad 2-input Nand Gate
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1. General Description

The CD4011 is a quad 2-input NAND gate. The outputs are fully buffered for the highest noise immunity
and pattern insensitivity to output impedance.

It operates over a recommended Vpp power supply range of 3V to 15V referenced to Vss (usually ground).
Unused inputs must be connected to Vpp, Vss, or another input.

Features:

Wide supply voltage range from 3V to 15V

Fully static operation

5V, 10V, and 15V parametric ratings

Standardized symmetrical output characteristics

Inputs and outputs are protected against electrostatic effects
Specified from -40°C to +85°C

Packaging information: DIP14/SOP14/TSSOP14

Ordering Information:
Tube packing specifications:

Boxed Packing

Type e | PAKO0NO| Morkno | Tube | e | B0 | boc | PR | ot
q y guantity q Y| number | @ y
Dimensions of
25 40 1000 10 10000 | plastic enclosure:
CD4011BE(LX DIP14 CD4011BE
(LX) PCS/tube | tube/box | PCS/box | box/pack | PCS/pack | 19.0mm>6.4mm
Pin spacing: 2.54mm
Reel packing specifications:
Type number Pa(f:kagmg Marking code Ree! Boxed reel PaCk'ng Notes
orm guantity quantity guantity
Dimensions of plastic
4000 8000 64000 enclosure:
CD4011BM(LX SOP14 CD4011BM
LX) PCS/reel PCS/box PCS/pack | 8.7mm>3.9mm
Pin spacing: 1.27mm
Dimensions of plastic
5000 10000 80000 enclosure:
CD4011PW(LX TSSOP14 CD4011
(LX) PCS/reel PCS/box PCS/pack | 5.0mm>4.4mm

Pin spacing: 0.65mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual

product.
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2. Block Diagram And Pin Description
2.1 Block Diagram
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Figure 1. Functional diagram
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Figure 2. Logic diagram (one gate)

2.2« Pin Configurations

1 [ [14] vpp

1B [2] 13] 4B

T [3 [12] 4A

2[4 [11] 4y

20 [5 [10] 3y

28 [6] [ 9] 3B

Vss [7] B 3a
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2.3+ Pin Description
Pin No. Pin Name Description
1 1A data input
2 1B data input
3 1Y data output
4 2Y data output
5 2A data input
6 2B data input
7 Vss ground (0V)
8 3A data input
9 3B data input
10 3Y data output
11 4Y data output
12 4A data input
13 4B data input
14 Vb supply voltage
2.4 Function Table
Input Output
nA nB nY
L L H
L H H
H L H
H H L
Note: H=HIGH voltage level; L=LOW voltage level.
3. Electrical Parameter
3.1, Absolute Maximum Ratings
(Voltages are referenced to Vss (ground=0V), unless otherwise specified.)
Parameter Symbol Conditions Min. Max. Unit
supply voltage Vop - -0.5 +18 \Y,
DC input current Ik any one input - 0 mA
input voltage V| all inputs -0.5 Vpp+0.5 \
storage temperature Tsg - -65 +150 C
dissipation P : : 500 | mw
device dissipation P per output transistor - 100 mw
i DIP 24
tfrg:)iigtzge T 10s SoP 258 C
Note:
[1] For DIP14 packages: above 70°C the value of Py derates linearly with 12mW/K.
[2] For SOP14 packages: above 70°C the value of P derates linearly with 8mwW/K.
[3] For (T)SSOP14 packages: above 60°C the value of Py derates linearly with 5.5mW/K.
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3.2+ Recommended Operating Conditions
Parameter Symbol Conditions Min. | Typ. | Max. | Unit
supply voltage Vbp - 3 - 15 Vv
ambient . . .
temperature Tamb in free air -40 - +85 C
3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)
Conditions (V) Tamp=25°C .
P t Symbol - Unit
arameter ymbo Vo Vin Vb Min. Typ. Max. n
- 0,5 5 - 0.01 0.25 UA
supply current Ioo - 0,10 10 - 0.01 05 UA
- 0,15 15 - 0.01 1 UA
tevel 0.4 0,5 5 0.51 1 - mA
LOW-leve lo 0.5 0, 10 10 13 2.6 - mA
output current
1.5 0,15 15 3.4 6.8 - mA
4.6 0,5 5 -0.51 -1 - mA
HIGH-level | 2.5 0,5 5 -1.6 -3.2 - mA
output current o 9.5 0, 10 10 -1.3 -2.6 - mA
135 0,15 15 -3.4 -6.8 - mA
L OW-level - 0,5 5 - 0 0.05 Vv
“leve VoL - 0, 10 10 - 0 0.05 v
output voltage
- 0,15 15 - 0 0.05 V
level - 0,5 5 4.95 5 - Vv
HIGH-leve Von i 0, 10 10 9.95 10 i Y;
output voltage
- 0,15 15 14.95 15 - \%
4.5 - 5 - - 15 \%
_ LOW-level Vi 9 3 10 3 3 3 v
input voltage
135 - 15 - - 4 Vv
level 05,45 - 5 35 - - \YJ
s H-leve Vi 1,9 i 10 7 - - Y,
input voltage
15,135 - 15 11 - - Vv
input leakage i i 5
current | 0,15 15 HO0 0.1 uA
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3.3.2 ~ DC Characteristics 2

(Tamp=-40°C to +85°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Conditions (V)

Tamb:'40°C

Tamb:+85°c

Parameter Symbol Unit
4 Vo Vin Voo Min. | Max. | Min. | Max. !
- 0,5 5 - 0.25 - 75 UA
supply current Ioo - 0,10 10 - 0.5 - 15 UA
- 0,15 15 - 1 - 30 UA
level 0.4 0,5 5 0.61 - 0.42 - mA
LOW-leve lot 05 0, 10 10 15 i 11 | mA
output current
15 0,15 15 4 - 2.8 - mA
4.6 0,5 5 -0.61 - -0.42 - mA
HIGH-level | 2.5 0,5 5 -1.8 - -1.3 - mA
output current oH 95 0,10 10 ‘15 - 11 - mA
13.5 0,15 15 -4 - -2.8 - mA
tevel - 0,5 5 - 0.05 - 0.05 V
LOW-leve VoL i 0, 10 10 005 | - |o005 | V
output voltage
- 0,15 15 - 0.05 - 0.05 \Y/
level - 0,5 5 4.95 - 4.95 - vV
HIGH-leve Vo i 0, 10 10 995 | - | 995 | - Y,
output voltage
- 0,15 15 14.95 - 14.95 - V
L OWolevel 4.5 - 5 - 15 - 15 V
LOVV-leve Vi 9 - 10 . 3 - 3 v,
input voltage
13.5 - 15 - 4 - 4 V
HIGHlevel 05,45 - 5 35 - 35 - V
HIGH:-leve Vi 1,9 - 10 7 - 7 - Y,
input voltage
15,135 - 15 11 - 11 - V
input leakage \ i i
current I 0, 15 15 0.1 + uA
3.3.3 v AC Characteristics
(Tamb=25°C, Vss=0V, t;, t=20ns, C.=50pF, R.=200kQ, unless otherwise specified.)
Parameter Symbol Conditions Min. Typ. Max. Unit
_ Vop=5V - 125 250 ns
p(;gg z;g;::]%n tenL, trLH see Figure 4 Vpp=10V - 60 120 ns
Vpp=15V - 45 90 ns
Vpp=5V - 100 200 ns
transition time | tru, trin see Figure 4 Vpp=10V - 50 100 ns
Vpp=15V - 40 80 ns
input .
capacitance Ci any input - 5 7.5 pF
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4. Testing Circuit
4.1, AC Testing Circuit
Voo
W | Vo

)

- DUT |—3 J_
RT J- ICL

Figure 3. Test circuit for switching times

Definitions for test circuit:

DUT=Device Under Test.

C.=Load capacitance including jig and probe capacitance.

Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.

4.2 . AC Testing Waveforms

— -|—tr — -I—‘[f
W
' 90 %
iy st Wiy
10 %
oy —
—= tRHL — tRLH
W
DH m D.'IID -1
output Vi
10 %
VoL
—=| =ty —=| |=—1iny

Figure 4. Propagation delay, output transition time

4.3, Measurement Points

Supply voltage Input Output
Vb Vm Vm
5V to 15V 0.5%V/pp 0.5%Vpp

4.4, TestData

Supply voltage Input Load
Vb Vi tr, t CL
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5. Package Information
51, DIP14

7

N N O
L '
Symbol Dimnlaions In Millimeters Diqansions In_Inches
Min Max Min Max
A 3.710 4.310 0.146 0.170
Al 0.510 0. 020
A2 3. 200 3. 600 0.1286 0.142
B 0.380 0.570 0.015 0. 022
B1 1. 524 (BSC) 0. 060 (BSC)
C 0.204 0. 360 0. 008 0.014
D 18. 800 19. 200 0.740 0.756
E 6. 200 6. 600 0. 244 0. 260
E1 7.320 7.920 0.288 0.312
e 2. 540 (BSC) 0. 100 (BSG)
L 3. 000 3. 600 0.118 0. 142
E2 8. 400 9. 000 0. 331 0. 354
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' = d = MILLIMETER
1l SYMBOL
MIN | MAX

A _ | 120

Al 0405 | 013
A2 090 | 1.05

H H H H H | Al 0,39 | 049
b 020 | 0.30

bl 009 | 023
G 0.13 | 019

cl 012 014
—. - - —t— - - —_ (M) 486 | 506
El 430 | 4.50

E 6.20 | 6.60
= 0.63B5C
L | |

| | i L 045 | 0,75
H H T Li 1LOOBSC
B B | ' B 0 g
)
o
I
Ll
h
bl
} LY Y Y
v
(-_,_,..a-"’r | &
BASE METAL | %2
WITHPLATING
SECTION B-B
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6. Statements And Notes
6.1« The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements

Cadm
Mercur | Hexaval Polybro .
Lead ) ; Butylbe 2- .
and |y and ;l;]rg ent Polybro | minate | Dibutyl nzyl thlﬁeit Diisobu
Part name mercur | = imi | chromiu | minated | d phthala | il ?’ tyl
lead |y m biphenyl | biphen | € te yhth |a | phthala
compo| compo | UM compoun| s I phthala | e
unds | unds comp g P Zthers e
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic sheet
insta”ed O o o ] o o o o o O
o: Indicates that the content of hazardous substances or elements in the detection limit
. of the following the SJ/T11363-2006 standard .
explanation
x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
6.2+ Notion

Recommended carefully reading this information before the use of this product;

The information in this document are subject to change without notice;

This information is using to the reference only, the company is not responsible for any loss;

The company is not responsible for the any infringement of the third party patents or other rights of

the responsibility.
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