
ADDERS

MC4328F,L thru MC4331F,L* 
MC4028F,L,P thru MC4031F,L,P*

MC4300/MC4000 series

CONDENSED TRUTH TABLE FOR THE Nth STAGE

8 9 11 12,13
Pinl>

13, 14, 1
Jumbe

5
rs

6 7
M C 4330/4030 M C 4328/4028
MC4331 /4031 M C4329/4029 Comment

A n Bn c in1 (n-1) Note 1 Note 2 Sum ©3Ut c out Cout Note 3
0 0 0 0 0 0 0 0 0 —
0 0 0 0 1 1 0 0 0 _
0 0 0 1 0 1 0 0 0
0 0 0 1 1 1 0 0 0 0
0 0 1 0 0 1 0 0 0 —
0 0 1 0 1 1 0 0 0 <t>
0 0 1 0 1 0 0 0 d>
0 0 1 1 1 1 0 0 0 0
0 1 0 0 0 1 1 0 0 _
0 1 0 0 1 0 1 0 1 • —
0 1 0 1 0 0 1 0 1
0 1 0 r 1 0 1 0 1 0
0 1 1 0 0 0 1 0 1 _
0 1 1 0 1 0 1 0 1 0
0 1 1 1 0 0 1 0 1 0
0 1 1 1 1 0 1 0 1 0
1 0 0 0 0 1 1 0 0 _
1 0 0 0 1 0 0 1
1 0 0 1 0 0 1 0 1 —
1 0 0 i 1 0 1 0 1 0
1 0 1 0 0 0 1 0 1 _
1 0 1 0 1 0 1 0 1 01 0 1 1 0 0 0 0
1 0 1 1 1 0 1 0 1 0
1 1 0 0 0 0 0 1 1 __
1 1 0 0 1 1 0 1 1 ■ —
1 0 1 0 1 0 1 1
1 1 0 1 1 1 0 1 1 0
1 1 1 0 0 1 0 1 1 _
1 1 0 1 1 0 1 1 0

1 1 0 1 0 1 0
1 1 1 1 1 1 0 1 1 0

b inputs are pins 13 and 12, and is defined by the 

e inputs are pins 13, 14, and 1, and is defined by the

N o te l. This column represents the AND function whc 
expression (A n_i © B n_i)(C jn [n-2 ] )•

Note 2. This colum n  represents the AN D  fu nction  whot 
expression (A n.-| ©  Bn.-] ) (A n_2 ©  Bn_2)(C n.3 ).

Note 3. <p = Don't Care. The "D on't Care" occurs for the M C 43 30 -3 1/ 40 30 -3 1  only, because the C n and the © n 
from any one previous stage entering a given subsequent stage cannot be simultaneously at logic "1"

This family of fast adders is designed for use in 
parallel look-ahead carry adder applications where 
high-speed addition is required. The dependent- 
carry fast adders have a Carry output that is de
pendent upon the two input bits for that stage 
plus the Carry input from all previous stages. The 
Carry output from the MC4330/31 is independent 
of the carry from the previous stages.

Input Loading Factor:
© in i .  A, B = 2 
®in2< c in1 > c in2< c in3 = 1 

O utput Loading Factor:
M C 4328, M C 4330 = 15 M T T L  I Loads 
M C 4329, MC4331 = 7 M T T L  I Loads 
M C 4028, M C 4030 = 12 M T T L  I Loads 
M C 4029, MC4031 = 6 M T T L  I Loads 

Total Power Dissipation = 125 mW typ /pkg  

Add Delay = 25 ns typ  

Carry Delay = 1 3 ns typ

© in 2 T

c in3 14

® in 1 13

Cin2 12

C in1 11
X1 3
X2 2

A 8
B 9

DEPENDENT-CARRY FAST ADDER  
MC4328/4028, MC4329/4029

"6 © c

G ND = PIN 10

INDEPENDENT-CARRY FAST ADDER  
MC4330/4030, MC4331/4031

V CC = P |N 4
G ND = PIN 10

* F suffix = TO -86  ceramic fla t package (Case 607).
L suffix = T O -1 16 ceramic dual in-line package (Case 632). 
P suffix = T O -1 16 plastic dual in-line package (Case 605 ).



MC4328F,L thru MC4331F,L, MC4028F,LfP thru MC4031F,L,P (continued)

CIRCUIT SCHEMATIC

© I„ 2 1 o

Cin3 14 o-

© in 1 13°"

Cin2 120-

Ci n 1 11 o-

X2 2 o-

~~° 6 ©„

(a) Connection shown by dashed line used 
only on dependent-carry devices.



E
LE

C
T

R
IC

A
L 

C
H

A
R

A
C

TE
R

IS
TI

C
S

MC4328F,L thru MC4331F,L, MC4028F,L,P thru MC4031F,L,P (continued)



MC4328F,L thru MC4331F,L, MC4028F,L,P thru MC4031F,L,P (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS

vcc

C j  = 15 pF = to ta l parasitic capacitance, which includes probe, w iring , and load 
capacitances.
*The coax delays fro m  inpu t to  scope and o u tp u t to  scope m ust be matched. 
The scope m ust be term inated in 50-ohm  impedance. The 950-ohm  resistor 
and the scope te rm ina tio n  impedance con s titu te  a 20:1 a ttenua to r probe. 
Coax shall be CT-070-50 o r equivalent.

* * Load on ly  pin 5 when testing o u tp u t 5. Load bo th ou tpu ts  6 and 7 when 
testing pin 6 o r 7.

SWITCHING TIME TEST PROCEDURES 
(Letters shown in test columns refer to waveforms.)

TEST

PINS
UNDER

TEST
(In/Out)

INPUT PIN OUTPUT PIN
LIMITS

ns
max

8
A

9
B

11
C'm1

12
Cin2

13
©in1

14
Cjn3

1
© in2

5
SUM

6
© out

7
Cout

^ 0  + 11 /5 Open Gnd X Open Gnd Open Open Y - - 35

t pd — 11 /5 Open Gnd X Open Gnd Open Open Y - - 35

t pd+ 8 /6 X 3.0  V Gnd Gnd Open Gnd Open - Y - 30

t pd— 8 /6 X 3.0  V Gnd Gnd Open Gnd Open - Y - 30

t pd+ 8 /7 X 3.0  V Gnd Gnd Open Gnd Open - - z 20

t pd — 8 /7 X 3.0  V Gnd Gnd Open Gnd Open — - z 20

t+
Tested during each of the above tests.

8 .0

T— 5.0



MC4328F,L thru MC4331 F,L, MC4028F,L,P thru MC4031 F,L,P (continued)
TYPICAL APPLICATION

The MC4328/29 and MC4330/31 adders can be used w ith the MC4332 Carry Decoder to build 8- 
stage look-ahead carry subsystems. Each stage examines the carry outputs from all previous stages while 
adding bits A and B for that stage. The carry outputs of the first and eighth stages are dependent upon 
the carry inputs from previous stages; thus the MC4328/29 adder is used for stages one and eight while 
the MC4330/31 adder is used for stages two through seven. The MC4332 Carry Decoder is used to ex
pand the look-ahead carry input capability required for stages four through eight.

The add delay of an eight stage adder is equal to  the sum of the add delay and the delay from the A 
and B inputs to the © ou tpu t of one stage. Thus the typical add delay for an 8-stage adder is 25 ns + 13 
ns or 38 ns typical.

When expander inputs are not used they should not be connected to any external point. This m ini
mizes possible problems resulting from noise pick-up.

Cin A1 B1 A2 B2 A3 B3 A4 B4 A5 B5

S1 S2 S3 S4 S5

b
c
d
e
f
g
h

A6 B6 A 7 B7 A8 B8

S6 S7 S8


