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Abstract This paper proposes a method for extracting common expressions to reduce the number of
literals used in all logical expressions by finding common expressions in several logical expressions and
reducing repetitive use. In particular, when using the XOR operator, the logical expression can be
simplified. In the case of a two-input XOR gate, it can be implemented with only three transistors. The
spectral method using the Hadamard matrix calculates the logical expression, including the XOR
operator. The logical expressions produced, called exclusive expressions, are expressed using the AND,
OR, XOR, and NOT operators. An a priori method for finding exclusive expressions candidate that can
be common expressions is also proposed, and an algorithm applying this a priori method is proposed.
The proposed method was compared with other methods for the execution time and number of literals
for the benchmark circuits. The experimental results showed that the proposed method for several
benchmark circuits could reduce the number of literals compared to the existing logical expression

methods. In particular, it could reduce the number of literals by approximately 7%.
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Table 2. Truth Table w.r.t. Ex. 5
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Table 4. Experimental Results

Cirouit . 4 of SIS Hurst Kwon Proposed method
Name F oIt ouipurs # of time # of time # of time # of time
literals (sec) literals (sec) literals (sec) literals (sec)

rd53 5 3 71 0.2 67 0.2 65 0.2 62 0.3
rd73 7 3 164 0.4 147 0.1 145 0.5 138 0.2
conl 7 2 23 0.1 19 0.1 19 0.2 17 0.1
z4ml 7 4 70 0.2 63 0.1 65 0.2 58 0.2
cmb 16 4 70 0.1 66 0.1 68 0.1 59 0.2
C17 5 2 10 0.1 8 0.1 10 0.2 8 0.1
decod 5 16 52 0.1 48 0.1 48 0.3 47 0.2
alud 14 8 1752 1.2 1520 0.3 1491 0.8 1491 0.5
sao2 10 4 198 0.2 180 0.1 182 0.2 165 0.4
5xpl 7 10 158 0.2 113 0.1 124 0.3 107 0.6
misex1 8 7 83 0.1 68 0.1 75 0.2 66 0.5
Total Sum = = 2651 = 2299 - 2292 = 2218 =
Average - - 241 - 209 - 208 - 202 -
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