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Multi-output Boolean Function Minimization Algorithms
for High Density PLA Design

Jea-Yun Lim*

ABSTRACT

A new algorithm on minimization for multi-output boolean functions is proposed.
Base minterm is selected among the minterms that compose the boolean functions.
Product function, candidate product term(CPT) and relation function are generated
by cube relation of base minterm. For efficient minimization ., the properities of
multi-output functions are considered. According to the heuristic conditions of
adjacent minterm, CPT is changed to prime implicant by relation function. The
proposed algorithm can reduce necessary comparisons of minterm and doesn't

generate unnecessary prime implicants, it can get more improved minimized results.

Key words : Minterm. Product function, Candidate product term, Relation
function Prime implicant, Base Minterm.
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Fig. 1 General structure of PLA
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fi(e,y,z) - f2(x,y.z) = Za(2,6)

Fig. 2 Base minterm selection with
maximun frequency
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Fig. 3 Base minterm selection with
maximun degree of adjacency
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CPT_Generate(B.A)

{ CPT(B) = 0:
for( i = 1:1i (= B’s Adjacency: i+ +)
{ K= log:l B-A:
CPT(B) |= 1 K:

}
}

Fig.4 Generation of CPT
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fi(x.y.z) = ¥ m(0,2,3.4,6) +
2417

fn_product(B)
{ mask = f(B]J(0] & f(B)(1]:
for{each minterm mi)
{ n = f(mi)(0) & mask:
if(n '= mask) fp{mil=0:

else
{ if((f{mi)(1) & mask) == mask)
fp(mi] = 1:
else
fp(mi) = -1:

Fig 5 Product function procedure

f2(x.y.z) = 2 m(0.2.3.4.6) +
2 d(1.7)

f3(x.y.z) = 2 m(0,2,.3.4,6) +
2 d(1.7)

d9 329 ¥4F H4Y 3 Be A¥s
& 7o HFozA, 4 A2 39 23
grgel 1o #gse 2A%e vhraz @
o, BE ALY ¥2 =UE FUHA AP
+& Ta® Fig. 6. & 9 ¥Fol Be AY
48 7t BHE ¥ AozN /1EHLY
gl Hg AYFE £3) = I m0.3.6) +
£ d(1.7) elth.

fi f2 f3 fi fs f(3)
0 1 01 1 1 1
1 -1 01 -1 1 -1
2 110 1 0 0
3 1 01 1 1 1
4 1-1 0 0o 1 0
5 0 01 0 1 0
6 1 01 1 1 1
7 -1 1-1 -1 -1 -1

a) initial state b) mask c) fp

Fig. 6 An example for production
function
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In,Out Num &
Minterm Input

Compute Adjacency
& Frequencies

Select Base Minterm J

Compute CPT(B) J

Compute Product
Function fp

Compute fr(B)
& Connectivity(D)

rProcess Cube Extension

Prime Minterm Generate
& Adjacent Degree Update

Y
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2 Level Logic Terms
Output Net List Output

JHE P NS

Fig. 8 Flowchart of logic minimization

for multi-output boolean
functions
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