CD4070BM/CD4070BC

National
Semiconductor

CD4070BM/CD4070BC Quad 2-Input

EXCLUSIVE-OR Gate

General Description

Employing complementary MOS (CMOS) transistors to
achieve wide power supply operating range, low power
consumption, and high noise margin, this gate provides
basic functions used in the implementation of digital in-
tegrated circuit systems. The N- and P-channel enhance-
ment mode transistors provide a symmetrical circuit with
output swing essentially equal to the supply voltage. No
DC power other than that caused by leakage current is
consumed during static condition. All inputs are pro-
tected from damage due to static discharge by diode
clamps to VDD and VSs-

Connection Diagram

Features
m Wide supply voltage range 3.0Vto 15V
m High noise immunity 0.45VDDtyp.

m Low power TTL
compatibility

m Pin compatible to CD4030A

m Equivalent to MM54C86/MM74C86 and MC14507B

fan out of 2 driving 74L
or 1driving 74LS

Dual-In-Line Package

Typical Performance Characteristics

Propagation Delay Time
vs Load Capacitance
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Absolute Maximum

(Notes 1 and 2)

Vagd dc Supply Voltage

VID\| Input Voltage

T§ Storage Temperature Range
Pq Package Dissipation

Ti_ Lead Temperature (Soldering, 10 seconds)

DC

VoL

VOH

VL

VIH

I0H

Ratings

0.5 to +18 VQQ
-0.5to Vgo +0.5 Vdq
-65°C to +150°C
500 mwW

300°C

Recommended Operating Conditions

(Note 2)

Vgo DC Supply Voltage
V|j\| Input Voltage
T/\ Operating Temperature Range

Electrical CharacteristicS cd407obm (Note

PARAMETER

Quiescent Devige Current

Low Level Output Voltage

High Level Output Voltage

Low Level Input Voltage

High Level Input Voltage

Low Level Output Current

High Level Output Current

Input Current

CONDITIONS
VDD = 5V
vDd = iov
VOD = 15V
lol< 1uA
VDD = 5V
vDd =iov
VDD= 15V
10 1< 1atA
Vad =5V
vVDD= 10V
Voo = BY
llg K 1juA
VDD =5V, Vo =4.5V

VdD=1°V, Vo =9V

VDD =15V, Vg = 13.5V

lig 1< 1/iA

VdD =5V, Vo =0.5V

VDD=10V, Vo= 1V
Vdd =15V, Vo=

VdD =5V, Vo =0.4V

Vdd = 10V, Vo = 0.5V
Vdd = 15V, Vo = 1.5V
VDD =5V, Vo =4.6V

VdD= 10V, Vo = 9.5V
Vdd = 15V, Vo = 13.5V

vdd = 15V, Vin = ov

Vdd = 15V, VIN = 15V

1.5V

CD4070BC
CD40708M
-55°C 25°C
MIN MAX MIN TYP MAX
0.25 0.25
0.5 0.5
1.0 1.0
0.05 0 0.05
0.05 0 0.05
0.05 0 0.05
4.95 4.95 5
9.95 9.95 10
14.95 1495 15
1.5 1.5
3.0 3.0
4.0 4.0
3.5 3.5
7.0 7.0
11.0 11.0
0.64 0.51 0.88
1.6 13 2.25
4.2 3.4 8.8
-0.64 -0.51  -0.88
-1.6 -1.3 -2.25
-4.2 -3.4 -8.8
-0.1 -10"5  -0.1
0.1 10"5 0.1
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3to 15Vaqq
0toVDq Vgc

-40° C to +85°C
-55°C to +125°C

125°C
UNITS
MIN MAX
7.5 1iA
15 ma
30 mA
0.05
0.05
0.05 \
4.95
9.95 \%
14.95
1.5
3.0
4.0
3.5 \
7.0 \
11.0 \
0.36 mA
0.9 mA
2.4 mA
-0.36 mA
-0.9 mA
-2.4 mA
-1.0 WA
1.0 MA

0d0.0%dd/Nd0.L01AD



CD4070BM/CD4070BC

DC Electrical Characteristics cd40obc (\tez>

-40°C 25°C 85°C
PARAMETER CONDITIONS UNITS
MIN MAX MIN TYP MAX MIN MAX
edd Quiescent Device Current Vdd = 5V 1.0 1.0 7.5 AiA
VDD =iov 2.0 2.0 15 HA
vDd = 15V 4.0 4.0 30 JUA
VoL Low Level Output Voltage 1o K 1juA
VDD =5V 0.05 0 0.05 0.05 \
Yoo= °V 0.05 0 0.05 0.05 Y
v DD = 15V 0.05 0 0.05 0.05
VOH High Level Output Voltage Ilo K 1/iA
VDD = 5V 4.95 4.95 5 4.95
vDd = iov 9.95 9.95 10 9.95
v Dd = 15V 14.95 14.95 15 14.95
VIL Low Level Input Voltage 110=< 1juA
VdD =5V, Vg =0.5V 1.5 1.5 1.5
vdd = iov, vq - 1V 3.0 3.0 3.0
VdD= 15V, Vo= 1.5V 4.0 4.0 4.0
VIH High Level Input Voltage Ilo K 1/uA
VdD =5V, Vg =4.5V 3.5 3.5 3.5 \
Vdd = 10V, Vg = 9V 7.0 7.0 7.0 \
Vdd = 15V, Vo = 13.5V 11.0 11.0 11.0 \
‘oL Low Level Output Current VdD =5V, Vo =0.4V 0.52 0.44 0.88 0.36 mA
VdD= 10V, Vo = 0.5V 1.3 11 2.25 0.9 mA
vdd = 15V, v0 = 1.5V 3.6 3.0 8.8 2.4 mA
e h High Level Output Current Vdd =5V, Vo =4.6V -0.52 -0.44 -0.88 -0.36 mA
vdd = iov, v0 = 9.5V -1.3 -1.1 -2.25 -0.9 mA
Vdd = 15V, Vo = 13.5V -3.6 -3.0 -8.8 -2.4 mA
-in Input Current vdd = 15V, Vin = ov -0.3 -10-5 -0.3 .-1.0 ~A
Vdd = 15V, V[N = 15V 0.3 10~5 0.3 1.0 juA

AC Electrical Characteristics ta=25'c, c1=50pf, RL=200K, t, and tf <20ns,
unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
tPHL or tPLH Propagation Delay Time From VDD =5V 110 185 ns
Input To Output Vdd =iov 50 90 ns
v Dd =15V 40 75 ns
tTHL or tTLH Transition Time VDD =5V 100 200 ns
vDd =iov 50 100 ns
v Dd =15V 40 80 ns
CIN Average Input Capacitance Any Input 5 7.5 PF
CPD Power Dissipation Capacitance Any Input (Note 3; 20 pF

Note.1: "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The table of "Recommended Operating Conditions" and "Electrical Characteristics" provides
conditions for actual device operation.

Note 2: Vgs =0V unless otherwise specified.

Note 3: Cpp determines the no load ac power consumption of any CMOS device. For complete explanation, see 54C/74C Family Characteristics
application note—AN-90.
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