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Abstract An extraction technique for a common logic expression is an extremely important part of multiple-output
logic synthesis. This paper presents a new Boolean extraction technique using an exclusive-OR logic synthesis
principle. The logic circuits produced only have AND, OR and NOT gates. Heuristic methods can also be applied
to reduce the execution time and the number of literals. The experimental results showed improvements in the literal
counts over the previous methods.
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[Fig. 1] Covers for ESOP Expressions
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Step 1: Calculate sup(F’;) for each F, with respect
to node NV;;

Step 2: Calculate sup(k?) for each kernel k/E K,
where K is the set of kernel of F};

Step 3: Sort (£}, ké-) pairs in decending order of
by llsup(F}) N sup(kHIl, (6= 5);

/# || Gl means the number of
elements in G #/
Step 4: Apply the synthesis principle according to
the order of results in Step 3;

[Fig. 3] Proposed Algorithm
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[Table 1] Experimental results

¥ of SIS[3] 2-cubel11] support[12] proposed
Greuit | # of inputs outputs  |# of literals|  time(s) li#reroaf]s time(s)  |# of literals|  time(s)  |# of literals|  time(s)
b12 15 9 124 01 119 01 118 01 117 01
rdd3 5 3 7 0.2 71 0.1 71 0.2 71 0.3
rd73 7 3 176 04 169 04 172 05 163 04
rd84 8 4 243 0.2 236 0.2 234 0.3 232 0.7
conl 7 2 23 0.1 23 0.1 23 0.1 22 0.2
z4ml 7 4 70 0.2 61 0.3 63 0.2 62 0.3
cmb 16 4 70 0.1 73 0.1 70 0.1 70 0.1
vg2 25 8 107 0.1 112 0.1 105 0.2 102 0.3
decod 5 16 64 0.1 51 0.1 54 0.2 51 04
misex1 8 7 80 0.1 80 0.1 80 0.2 80 0.2
alud 14 8 17% 20 1557 18 1554 23 1550 21
sa02 10 4 203 0.3 192 04 192 05 190 04
e64 65 65 24 0.1 254 0.1 254 0.2 254 0.3
apex6 135 9 904 0.1 902 0.1 901 0.3 901 04
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