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Example 4.1 -- Realize
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(b) Function table

(c) Package configuration

(a) Logic diagram




74148 priority encoder module
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Source: The TTL Data Book Volume 2, Texas Instruments Inc., 1985
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Use a 74151 A multiplexer to Realize
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Use a 74151 A multiplexer to Realize
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Comparing Cascading e S u 13 12 n 10
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=@2n+ 1) tyye
Package Pin Configuration
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SN7482 Pseudo Parallel Adder -- Truth Table

Tnputs Outputs

When (0 =L | When C0~H
A2 Al | B2 Bl | C2 S2 SI c2 82 s1

SN7482 Pseudo Parallel Adder -- Logic Diagram

o
a1
5 st

=D

ot

:

{
©

®)
69 70
SN7482 Two-Bit Adder -- Logic Equations Add Time for SN7482 Adder Circuits
C1=C041+ C0B1 +A1B1 (4.20)
SN7482 propagation delays
Y1 =C0Cl' + A1C1'+ BIC1' + A1B1CO
=CI'(CO+ Al + B1)+ A1B1CO fs1 =5 lge
= (CO+A1")(CO+B1")(A1'+B1") (CO +A1+B1) +A1B1C0O for =2ty
= (CO'+ A1'B1")(A1'+B1')(CO +41+B1) +A1B1C0 4.21) fyy =0ty
=[CO'(A1+B1)+ COA1'B1")(A1'+B1')+A1B1CO ley =4y
= CO'A1B1'+C0'A1'B1+C0A1'B1'+41B1CO
=C0® Al ® Bl SN7482-based ripple-carry adder (n-bits)
Similarly lagq = (20 + 2) gy,
C2=Cl42+ C1B2+ A2B2 (4.22)
Y2=Cl®A2® B2
71 72
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SN7483 Four-Bit Adder Module

Bf sS4 4 CO  GND Bl a1 1
16 15 14 13 12 1 10
sS4 ¢4 Co Bl A1
B4 s1
A4 A2
s3 43 B3 sz B2
1 2 3 4 5 6 7
A4 8343 B3 Ve 52 B2 A2
@

Package Pin Configuration

T

rH

T

w o

@
L

SN7483 Four-Bit Adder Module -- Logic Diagram

73  — 74
SN7483 Four-Bit Adder -- Logic Equations Add Times for SN7483 Adder Circuits
SN7483 propagation delays
Pi = (BiAi)(4i + Bi)
= (di"+ Bi'(Ai + Bi) fy1 =3 lye
=Ai ® Bi (4.24) tyy =tyy =ty = Al
Si=Pi®Cil fey =ley=le3=1loa =3 lyye
= Ai® Bi ® Ci-1 (4.25)
SN7483-based Ripple-Carry Adder (-bit
C1=[CO(41B1y + (41 +BIYT ased Ripple-Carry Adder (n-bits)
=[CO'(A1B1YY(4] + BI) _
= (CO+(41B1)) (41 + BI) faga = Gm + Ditye
= 041+ COB1 + A1B1 (4.26) where m = /4.
Similarly
Ci = Ci-14i + Ci-1Bi + AiBi
75 76
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Fully Parallel Three-Bit Adder

Co = Xoo (4.30)
So =% Dy

€1 = X116 XY 6o tx Y 'Cotxy Vico

=xHx®y)e,

= X1 H(x By ) (xovo) 4.31)
s =x,99,Dc,

=x,80y,® xvg

€= Xy H(0®p,)e

= X 0@, %11+, @y ) (Xevo)]

= X207 H(6@,) (013 HGO,) (x4 @y )(xeve)  (4.32)
Sy = X,®1,Pc,

= %,8,®[x 1y, +(x,; 8y ) (xevo)]

Add Time for a Fully Parallel Adder

Assuming a three-level realization

tagd = 3 toe

However, the fan in requirements become impractical
as n increases.

Carry Look-Ahead Adders -- Basic Idea

Recall that ¢ =xy; +xc, e
=X Xy e T xyien X
_ ' ’
=X Ty Xy
=xp;+ O+ e

=xy; + (0 @ yeyy
Let & =X [carry generate] (4.33)
Pi=x®y [carry propagate] (4.34)
Then =g +pici
5=pi®cy (4.38)

Carry Look-Ahead Adders -- Three-Bit Example

€ =80 (4.35)
So = Po
=8 tPic

=8 P& (4.36)
51=p1®c
=&t P

=& g+ Pig)

=8 T P81 T PP & (4.37)

5=p,®¢
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Carry Look-Ahead Adder Design

o » &P

Add Times for Carry Look-Ahead Adders

Adder modules
? b=ty = 1= by
. CLA module
® ®
=2 Lyate
Overall
tadd = tgate +2 [gale + tgate
=4 Lyate
(©)
Figure 4.39 81 82
Binary Subtraction Circuits Two’s Complement Adder/Subtracter
Q=(gs @2 @1 q)r

Recall that (R),=(P), - (0), P=(ps pr 1 poh

=(P),*(-0),

=(P),+ [0,

=(P),+(0) +1 4A3A2A1A 4B 3B 2B 1B Select

MUX (74157) s 1
For an SN7483 adder 43 BlY Zly ILY ¢ Dl
(Z)z - (A)Z + (B)Z + (CO)Z (439) A4A3A2A1 B4 B3 B2 Bl
—~ e ADDER (7483 o
where Y= Y4X3%2%1, A=A444342A41, and B = BAB3B2BI \ ¢ ) Select Function
S§4. 838281 W
IfC0=0,4 =P and B = O, then (), = (P), + (0), . T L kereger
R=rrsranis
If CO=1,4=P and B = (Q', then (X), = (P), - (0), .
83 Figure 4.41 84
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Arithmetic Overflow Detection

a1 bn-l Cn2 Cnl Sna v

Overflow Detection Circuits

0 0 0 0 O 0
0 0 1 0 1 1
0 1 0 0 1 0
0 1 1 1 0 0
1 0 0 0 1 0
1 0 1 1 0 0
1 1 0o 1 0 1
1 1 1 1 1 0 w
85 Figure 4.42 86
: ‘I ‘_ Cib1
I ALU :: ° $ 4 ‘ 4
R : LU . A.U
() I S1
ALL 1 ALL ﬂ ALL ﬂ CGEI i )£ A
\ LEE 1 n @ MUX S je—s2
. f
87 ’ 88
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92
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XAND y

0

xORy

.

NOT x

XxXORy

b
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ST S0 | bi | i
SIS0 X FLU
o o o o Add
0 0 0 a Q Q 1 1
0o 0o o o xANDYy o 1 |o 1 Subtract
o o0 1 0 o 1|1 0
0o 0 1 1 1 0 0 o Increment
o 1 o 0 10 |1 0
o 1 o 1 xORy o1 |0 1 Decrement
o 4 1 4 CEE I A 1
o 1 1 1 @
10 o0 1
10 0 1 NOTx
1 0 1 a
0 0
10 0
110 1 xXORy
1 1 1 1
1 1 1 aQ
93 94
0 o0 o0 0 Add
0o o 1 1
[ 0 1 Subtract
9 141 lo 0 00 Add 0 [0 Add
Doy ]y erement 0 1 |1 Subtrct 11 Sublract
T 0T Desrement 10 |1 Increment 0 |1 crement
T o 0 Decrement 1 0 Decrement
@ @ @
s1 s1
s
o 0 1
o 110 s 0 ! =
0 —tm| o o o 1 _G o o 1 _G
! o | 0 1 1 0 1 1 0
® ® © ® ©
©
95 96
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