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L HEF4008B
4-bit binary full adder
MSI
DESCRIPTION output (Coyr). The IC uses full
The HEFA008B is a 4-bit binary full | COK@nead across 4-bits to generate
) . . Cout. This minimizes the necessity
adder with two 4-bit data inputs (Ag to .
Ax B o B inout (). for extensive look-ahead and
3 Bo 10 Bs), a carry input (Cyy), four carry-cascading circuits.
sum outputs (Sg to Sz), and a carry
16] [1s] [1a] [13] [12] [11] [10] [s
Vgp B3 C S S, Sy S5 C
. HIGH-SPEED Cour {14 oD T3 T T3 oTzomh To
PARALLEL CARRY D) HEF4008B
A3 By A By Ay Bp Ap Vss
15]8B 1 L2] 3] 1af [5] [6] 7] 18
3 ADDER S3/13 72736781
4
11A3 . _ .
T Fig.2 Pinning diagram.
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ADDER 212 PINNING
3 |A2 3
\ Apto Az data inputs
By to B3 data inputs
Spto S3 sum outputs
4181 ADDER | $1 |11 ,
9 CiN carry input
51A1 Cout carry output
6 8o TRUTH TABLE (one adder)
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Fig.1 Functional diagram. H L H H L
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HEF4008BP(N): 16-lead DIL; plastic
(SOT38-1) FAMILY DATA, | pp LIMITS category MSI
HEF4008BD(F): 16-lead DIL; ceramic (cerdip) See Family Specifications
(SOT74)
HEF4008BT(D): 16-lead SO; plastic
(SOT109-1)

(): Package Designator North America
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Fig.3 Logic diagram.
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4-bit binary full adder HEF40088
MSI
AC CHARACTERISTICS
Vss =0 V; Tamp = 25 °C; CL =50 pF; input transition times < 20 ns
Vv TYPICAL EXTRAPOLATION
3D SYMBOL | MIN. TYP. MAX. FORMULA
Propagation delays
sum in — sum out 5 150 300 ns 123ns + (0,55 ns/pF) C_
HIGH to LOW 10 |tppL 55 110 ns 44ns + (0,23 ns/pF) C,
15 40 80 ns 32ns + (0,16 ns/pF) C_
5 135 270 ns 108 ns + (0,55 ns/pF) C_
LOW to HIGH 10 | tpH 55 110 ns 44ns + (0,23 ns/pF) C.
15 40 80 ns 32ns + (0,16 ns/pF) C_
sumin - Cour 5 125 250 ns 98 ns + (0,55 ns/pF)C,
HIGH to LOW 10 |tpL 50 100 ns 39ns + (0,23 ns/pF) C_
15 35 70 ns 27ns + (0,16 ns/pF) C_
5 100 200 ns 73ns + (0,55 ns/pF) C_
LOW to HIGH 10 | tpH 45 90 ns 34ns + (0,23 ns/pF) C.
15 30 60 ns 22ns + (0,16 ns/pF) C_
CiNn - sum out 5 130 260 ns 103 ns + (0,55 ns/pF) C_
HIGH to LOW 10 |tpHL 50 100 ns 39ns + (0,23 ns/pF) C.
15 35 70 ns 27ns + (0,16 ns/pF) C_
5 115 230 ns 88ns + (0,55 ns/pF)C,
LOW to HIGH 10 | tpH 50 100 ns 39ns + (0,23 ns/pF) C_
15 35 70 ns 27ns + (0,16 ns/pF) C_
CiNn - Court 5 90 180 ns 63ns + (0,55 ns/pF)C,.
HIGH to LOW 10 |tpHL 35 70 ns 24ns + (0,23 ns/pF) C.
15 25 50 ns 17ns + (0,16 ns/pF) C_
5 75 150 ns 48 ns + (0,55 ns/pF) C.
LOW to HIGH 10 | tpH 35 70 ns 24ns + (0,23 ns/pF) C_
15 25 50 ns 17ns + (0,16 ns/pF) C_
Output transition times 5 60 120 ns 10ns + (1,0 ns/pF)C_
HIGH to LOW 10 |ty 30 60 ns 9ns + (0,42 ns/pF)C.
15 20 40 ns 6ns + (0,28 ns/pF) C.
5 60 120 ns 10ns + (1,0 ns/pF)C_
LOW to HIGH 10 | tyy 30 60 ns 9ns + (0,42 ns/pF) C,.
15 20 40 ns 6ns + (0,28 ns/pF) C.
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Vbp

TYPICAL FORMULA FOR P (pW)

Dynamic power
dissipation per
package (P)

10
15

1500 fi + ¥ (f,CL) * Vpp?
6000 f + 3 (fsCL) X Vpp2
13500 f; + 3 (f,CL) X Vpp?

where

fi = input freq. (MHz)

fo = output freq. (MHz)

C_ = load capacitance (pF)
> (foCL) = sum of outputs
Vpp = supply voltage (V)

APPLICATION INFORMATION

word A + B inputs
A

\
Aj————By Ag————Bg Ag————Bq3 A13———-Byg
l | | | | | | |
IC1 IC2 Ic3 IC4
r Cin Cout[—1%nN Cout[1CIN Cout—1Cin Cout[— €
/4
LT 11 IR P11
S17== 54 S5~~~ Sg S9 777512 513777516
- J
Y
sum outputs 7284125

Fig.4 Example of a 16-bit full adder using 4 HEF4008B ICs.
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