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Abstract A factorization is a very important part of multi-level logic synthesis. The number of literals in a
factored form is an estimate of the complexity of a logic function, and can be translated directly into the
number of transistors required for implementation. Factored forms are described as either algebraic or Boolean,
according to the trade-off between run-time and optimization. A Boolean factored form contains fewer number
of literals than an algebraic factored form. In this paper, we present a new method for a Boolean factorization.
The key idea is to identify two-cube nonkernel Boolean pairs from given expression. Experimental results on
various benchmark circuits show the improvements in literal counts over previous other factorization methods.
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PRIME_RECT( Jf)
P=79;

for Q@ in set of rows in JJ/ do
for 3 in set of columns in Jf do
it (M(a,B)>0)
then P= P J EXPAND (a, B, M);
retum( P );

EXPAND (a, B, M)
LP=9;
RM=set of rows in J];
CM =set of columns in J/f;
find all subset of columns, C'= (), , such that
B {IIM(a,l) #0,VIE CM,and if M(a,l)>0
G, ={B}U then M(a,l) = M(a,c), ¥V cE C, };
for each C, & C do
find subset of rows, R 4> such that

{UsM(l,m) = 0,VIERM,Y meE C,, and if M(l,m)>0

R’“:{a}u then M(l,m)¢M(7,c),V7€RkﬁVc€Ck};
LP=LPU (Rk, Chn ;
retumn( [ P);

FACTOR( F)

if (there is not any common literal to some cubes in [r)

then write( [);
else retum;

Construct an extended co-kernel cube matrix J/f;
P=PRIME _RECT( M );
select a prime rectangle, best_ vect, with best cost;
Q=expression corresponding to rows of pest  rect ;
FACTOR( ) );
D =-expression corresponding to columns of pest rect ;
FACTOR( D );
R=F—-QD;
if ( R+d) then write("+");

else FACTOR( R );
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