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Application of Boolean Unification
to Combinational Logic Synthesis

Yuji Kukimoto Masahiro Fujita
University of Tokyo FUJITSU LABORATORIES LTD.

Boolean unification is an algorithm to obtain the general solution of a given Boolean
equation. Since the general solution provides a way to represent complete don’t care sets
in a functional form, Boolean unification can be a powerful method when applied to logic
synthesis. In this paper we present various applications of Boolean unification to combina-
tional logic synthesis. Three topics of combinational logic synthesis: redesign, multi-level
logic minimization and minimization of Boolean relations are discussed. All these prob-
lems can be uniformly formalized as Boolean unification problems. Experimental results
are also reported.
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unify(f(p){
if (p = ()) then {

if (f(p) = 0) then return () else fail

}

else {

G(Y) = unifY(f(O:y) N f(l)y))

return(

((f(0,G)) @ F(1,Gy) @ 1) - 11 8 £(0,G(y)), G(¥))

)
}
}

Note: p = (p1,pa, - -

Pn),¥Y =(P2,...,Pn)

& 1: Boolean unification 7 v = L4 (f(p) = 0)
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GYOCRO + MIS | Boolean unification + MIS
literals(fac/sop) | literals l CPU time(sec)

int3 13/19 12/15 0.03
int9 26/30 23/27 0.26
int15 437/588 447/560 700.5
gr 270/300 371/447 113.7
b9 162/284 163/278 5.69
vix 130/2780 67/85 12.66
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