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Fig. 2-1 Gate implementation of F'; = x +y'z
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(b) Fr=xy +x'z
© 2002 Prentice Hall, Inc. Fig. 2-2 Implementation of Boolean function F, with gates
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(a) Sum of Products
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(b) Product of Sums

Fig. 2-3 Two-level implementation
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(a) AB + C(D + E) (b)AB + CD + CE

Fig. 2-4 Three- and Two-Level implementation
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Name Graphic Algebraic Truth
symbol function table

x yl| F
x 0 0| 0
AND y F F=xy o 1l o
1 0| 0
1 1| 1
x y| F
x 0 0 0
OR . :Di F F=x+y o 1l 1
1 0] 1
1 1| 1
x| F
Inverter x_Do_ F F=yx ol 1
110
x| F
Buffer X_D_ F F=x I
11 1
x y| F
L ) 0 o 1
NAND y F  F=(xy) 0o 1! 1
1 0| 1
1 1/ 0
x y| F
X , 0 0] 1
NOR y F F=(x+y) 0o 11 o
1 0| 0
1 1] 0
x yl| F
Exclusive-OR X :Di F F=xy +x'y g (1) (1)
XOR =
( ) x®Dy 1 ol 1
1 1] 0
x y| F
Exclusive-NOR X . F=xy+xYy 0o ol 1
or y =x®y) 0 1| 0
equivalence 1 ol o
1 1| 1
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xdy)lz=@x+yz

xdlz)=x"(y+2)

o o

Fig. 2-6 Demonstrating the nonassociativity of the NOR operator; (x L y) L z # x L (y I 2)
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N =

(r+y+2) g:} (xy2)

(a) 3-input NOR gate (b) 3-input NAND gate
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Fig. 2-7 Multiple-input and cascated NOR and NAND gates

bo—— F=[(ABC)' - (DE")]' = ABC + DE

(c) Cascaded NAND gates
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(a) Using 2-input gates

(b) 3-input gate

F=x®ydz

N =

Fig. 2-8 3-input exclusive-OR gate
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xX 'y z F
0O 0 0 0
0O 0 1 1
0O 1 0 1
o 1 1 0
1 0 O 1
1 0 1 0
1 1 0 0
1 1 1 1
(c) Truth table



Logic Signal

value value
1 -~ H
0o ——— L

(a) Positive logic

Logic Signal
value value
0 —  H
1 — L
(b) Negative logic

Fig. 2-9 signal assignment and logic polarity
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X oy F
L L L ¥
L H | L Digital
H L L gate
H H | H Y
(a) Truth table with H and L (b) Gate block diagram
X oy Z
0 0 0
0 1 0
1 0 0 X ——
1 1 |1 y —— <
(c) Truth table for positive logic (d) Positive logic AND gate
X oy Z
1 1 1
1 0 1
0 1 1 X
Z
0 0 0 y
(e) Truth table for negative logic (f) Negative logic OR gate

© 2002 Prentice Hall, Inc. Fig.2-10 Demonstration of positive and negative logic
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