CD4008BM/CD4008BC

National
Semiconductor

CD4008BM/CD4008BC 4-Bit Full Adder

General Description

The CD4008B types consist of four full-adder stages with
fast look-ahead carry provision from stage to stage. Cir-
cuitry is included to provide a fast “parallel-carry-out™ bit
to permit high-speed operation in arithmetic sections
using several CD4008B’s. CD4008B inputs include the
four sets of bits to be added, Al to A4 and Bl to B4, in
addition to the “Carry in” bit from a previous section.
CD4008B outputs include the four sum bits, S1 and S4,
in addition to the high-speed “parallel-carry-out” which
may be utilized at a succeeding CD4008B section.

All inputs are protected from damage due to static dis-
charge by diode clamps to VDD and GND.

Block Diagram

Connection Diagram

Dual-In-Line and Fiat Package

Features
m Wide supply voltage range 3.0Vto 15V
m High noise immunity 0.45Vcc(typ.)

m Low power TTL
compatibility

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

m 4 sum outputs plus parallel look-ahead carry-output
m Quiescent current specified to 15V

m Maximum input leakage of VA at 15V (full package
temperature range)
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Absolute Maximum
(Notes 1 and 2)

Vaqd dc Supply Voltage

V||\j Input Voltage

Tg Storage Temperature Range
Pn Package Dissipation

T[L Lead Temperature (Soldering, 10 seconds)

Ratings

-0.5 to +18 VqC
—0.5t0 Vqq +0.5 Vgc
—65°C to +150°C

500 mw
300°C

DC Electrical Characteristics wosbm (Note 2

PARAMETER

IDD  Quiescent Device Current

VOL Low Level Output Voltage

High Level Output Voltage

Vii Low Level Input Voltage

VIH High Level Input Voltage

oL Low Level Output Current

“OH  High Level Output Current

1 Input Current

DC

PARAMETER

laD  Quiescent Device Current

VOL Low Level output Voltage
Vah High Level Output Voltage
Vii_ Low Level Input Voltage

VIH High Level Input Voltage

CONDITIONS

MIN
Vdd =5V
Vdd = 10V
Vdd= 15V
Q< 1/iA
VDD =5V
Vdd = 10V
vDD = 15V
HOK 1 ma
VdD =5V 4.95
Vdd = iov 9.95
vdd = 15V 14.9
|10 1< 1/iA
Vdd =5V, Vo =0.5V or 4.5V
Vdd =10V, Vo = IVor 9V
Vdd= 15V, Vo= 1.5V or 13.5V
[0 1<1juA
Vdd =5V, Vo =0.5V or4.5V 3.5
Vdad=10V, Vo= 1V or 9V 7.0
Vdd = 15V, VO = 1.5V or 13.5V 11.0
Vdd =5V, Vo =0.4V 0.64
Vdd = iov, vo =0.sv 1.6
vdd =15V, vOo = 1.5V 4.2
Vdd =5V, Vo =46V -0.25
vdd = iov, vo =9.5V -0.62
Vdd = 15V, VO = 13.5V -1.8

Vdd " 15V, Vi —oV

Vdd = 15V. V|N = 15V

Electrical CharacteristiCS 4co8bc (Note 2

CONDITIONS
MIN
Vdd =5V
Vdd= 10V
Vdd = 15V
[101<1mA
Vdd =5V
vDd = iov
vDD = 15V
HoK ima
Vdd =5V 4.95
vDd = iov 9.95
vDD = 15V 14.9
noi< ijwa
Vdd =5V, Vo =0.5V or4.5V
Vdd =10V, Vo =1V or9V
Vdd =15V, Vo= 1.5V or 13.5V
HO 1< 1 aA
VdD =5V, Vo =0.5V or4.5V 3.5
Vdd =10V, Vo= 1VoroVv 7.0
Vdd =15V, Vo = 1.5V or 13.5V 11.0

Recommended Operating Conditions

(Note 2)

V qd dc Supply Voltage
V|[vj Input Voltage

T/\ Operating Temperature Range

CD4008BM
CD4008BC
-55°C 25°C
MAX MIN TYP
5 0.3
10 0.5
20 1.0
0.05 0
0.05 0
0.05 0
4.95 5
9.95 10
5 14.95 15
1.5
3.0
4.0
3.5
7.0
11.0
0.51 0.88
1.3 2.25
3.4 8.8
0.2 -0.35
-0.5 -0.8
-1.5 -3.5
-0.1 -10-~5
0.1 10-5
-40°C 25°C
MAX MIN TYP
20 0.5
40 1
80 5
0.05 0
0.05 0
0.05 0
4.95 5
9.95 10
5 14.95 15
1.5
3.0
4.0
3.5
7.0
11.0

MAX

1.5
3.0

4.0

MAX

0.05
0.05

3to 15 VvDC
Oto Vqd vdc

—55°C to +125°C
—40°C to +85°C

125°C
UNITS

MIN MAX
150 MA
300 AIA
600 PA
0.05 v
0.05 v
0.05 v
4.95 v
9.95 v
14.95 v
15 v
3.0 v
4.0 v
3.5 v
7.0 v
11.0 v
0.36 mA
0.9 mA
2.4 mA
-0.14 mA
-0.35 mA
1.1 mA
-1.0 HA
1.0 »A

85°C
UNITS

MIN MAX
150 fiA
300 < HA
600 JUA
0.05 v
0.05 v
0.05 v
4.95 v
9.95 v
14.95 v
1.5 v
3.0 v
4.0 v
3.5 v
7.0 v
11.0 v
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CD4008BM/CD4008BC

DC Electrical Characteristics (cot'd cowosbc (NIe2)

-40°C 25°C 85°C
PARAMETER CONDITIONS
MIN MAX MIN TYP MAX MIN MAX
‘oL Low Level Output Current vaD =5v, Vo =0.4V 0.52 0.44 0.88 0.36
VDD= 10V, Vo =0.5V 13 11 2.25 0.9
vqd =15V, vo= 15V 3.6 3.0 8.8 2.4
'oH High Level Output Current Vdad =5v; VO =4.6V -0.2 -0.16 -0.35 -0.12
VDD = 10V, Vo =9.5V -0.5 -0.4 -0.8 -0.3
vaa =15V, Vo = 13.5V -1.4 -1.2 -3.5 -1.0
1IN Input Current Vdd =15V, VI[N =0V -0.3 -0.3 -1.0
vaa =15V, vim =15V , 0.3 0.3 1.0

AC Electrical CharacteristiCSs ta=25°c, c1=50pf, r1 =200k, input tr, t(= 20ns,

unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX
tPHL or tpLH Propagation Delay Time
Sum In to Sum Out vdd =5V 425 750
v Dd =iov 170 250
v Dd = 15V 125 190
Carry In to Sum Out vdd =5v 320 650
Vdd =i°v 125 225
vdd = 15V 95 s
Sum In to Carry Out vDd =5V 250 500
vdd =iov 115 200
vDd =i5v 90 160
Carry In to Carry Out Vdd =5v 130 245
vdd =iov 60 105
vdd = 15V 45 80
Carry In to Carry Out CL =15 pF
vDd =5v 100 175
VooT ©V 45 75
vdd =15V 35 60
tTHL High-to-Low Transition Time vDd =5V 100 200
vdd =iov 50 100
vdd = i5v 40 80
tTLH Low-to-High Transition Time vdd =5V 200 400
vDd = iov 100 200
Voo™ BV 80 160
CIN Average Input Capacitance 5 75
CPD Power Dissipation Capacitance Note 3 100

UNITS

mA
mA
mA
mA
mA
mA

pA

UNITS
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333 333 33 B3
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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 = OV 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.

AC Test Circuit and Switching Time Waveforms

Vdd
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