Boolean logic in CMOS
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Representations of Boolean logic

® Truth table
m Boolean equation
= Circuit element (gate)
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Truth table

® Brute force I/O specification

® Grows exponentially with number of inputs
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Boolean algebra

= [dentities

x+0=x
x+1=1
X tX=X
x+x =1
X =

x*]l=x
x*0=0
X *X=X
x*x =0
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Boolean algebra

= Commutativity
XTy=y+Xx
X*y=y*x

B Associativity
x+t(y+tz)=x+y)+z
X*(y*z)=x*y)*z
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Boolean algebra

® Distributive
X *(y+z) =x*y + x*z
X+ (y*z)=(xty) * (x+2)
=X tTXytXzZ+yz
=Xx(l+y) +xz+yz

=X tXZtyz
=x(1+z) +yz
=Xtyz
B De Morgan
x+y)=x"*y
x*y)=x'"+y
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CMOS gates - NOT
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CMOS gates - AND
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