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Fig. 4-1 Block Diagram of Combinational Circuit
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Fig. 4-2 Logic Diagram for Analysis Example

You can use intermediate variables to construct the boolean Functions from a
complex logic diagram.
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Table 4-2
ruth Table for Code-Conversion Example

Input BCD Output Excess-3 Code
A B C D w X y Z
() ( () () () () | |
() {) () | () | {) ()
() { | {) () ) |
() ( | | () | 0
() | () () () | |
() | () | | () | ()
{) | | () | () ) |
{) I I ‘ l () | 0
| () () () | () | i
| {) () | | ) ()

Table 4-2 BCD to Excess-3 Code

Monday, March 5, 12




chD

AR 00 01 11 10
(K) | |
01 1 1
11 3, ¢ X N X

A
10 | X X
D
z= )
(&))

AR 00 01 11 10
(0 | | |
] 1
1l X X X X

A
10 1 N X
D
X=B'C+ B'D+ BC'D'

i

i

ch
AB 0o 01 i1 10
(X) | |
01 | |
1l X X X X
A
10 1 X X
D
y=CD+C'D'
ch
AB 0o 01 11 10
(xX)
01 | | 1
nl x X \ X
A
10 1 1 X X
D

W

A+ BC+ BD

Fig. 4-3 Maps for BCD to Excess-3 Code Converter
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Fig. 4-4 Logic Diagram for BCD to Excess-3 Code Converter
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(a)S=xy" +x'y
C=uxy

Table 4-3
Half Adder

X y C S

0 ] 0O 0
0 | 0 |
] () () |

(b)S=xDy
C = xy

Fig. 4-5 Implementation of Half-Adder
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Table 4-4

,‘UH »1(1’(1’("

X y z C S
() () () 0 0
0 () | 0 ]
0 | 0 0 1
0O | {)
| () {) |
| ) | | 0
| | 0 | 0
| | | | |
yz y vz v
00 01 11 10 00 01 11 10
o X
0 1 1 (0 |
v | | 1 X1l | | ]

S=x"y'z+x'yz'+ xy'z' + xyz

~-
-~

S=xy+xz+yz

Fig. 4-6 Maps for Full Adder

= xy+xy'z+x'yz
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Fig. 4-7 Implementation of Full Adder in Sum of Products
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Fig. 4-8 Implementation of Full Adder with Two Half Adders and an OR Gate
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Fig. 4-9 4-Bit Adder
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Fig. 4-10 Full Adder with P and G Shown
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Fig. 4-10 Full Adder with P and G Shown
S. = P&C,
=G, + PC
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Fig. 4-10 Full Adder with P and G Shown
P=A®B

S, = P®C,
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Fig. 4-11 Logic Diagram of Carry Lookahead Generator

Monday, March 5, 12




By ——
D
e I’»l

G,

4G,

/

P>

p
re
—

) L Carry

Look ahead

B, ,  generator
—— ] 1
AI l)|
S
C
e
I‘“ A d ]! :
’)
."|) 7 i I'., S
'.\,,
) . (;“
(.ll ('()

Fig. 4-12 4-Bit Adder with Carry Lookahead
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Fig. 4-13 4-Bit Adder Subtractor

M=1 complements the B-bits and adds |,
thus forming the 2's complement of B
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carries: 0 1 carries: | ()

+70 0O 1000110 —70 | OI11010
+80 0 1010000 —80 [ 0110000
+150 [ 0010110 150 0O 1101010

overflow occurs If:
For unsigned numbers: carry out of msb

for Signed numbers: If carry into sign bit Is different
than carry out of sign bit
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Fig. 4-14 Block Diagram of a BCD Adder
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Fig. 4-15 2-Bit by 2-Bit Binary Multiplier
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Fig. 4-16 4-Bit by 3-Bit Binary Multiplier
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MAGNITUDE COMPARATOR

A = AAA A,
B = B.B,B,B,

x; = A;B, + A'B: fori = 0,1,2,3
(A = B) = x3%,x, X

(A'>'B) = A3By +'x3A,B5 + x3x5,A B} + x315%, A Bh
(/‘ 8 B) — /4";83 ~+ .\'_‘\ASB: = -\'3.\'2f‘;[3| o .\'_;.\.2.\.|A(’)B()
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Fig. 4-17 4-Bit Magnitude Comparator
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