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Multi-level Logic Circuits using EXOR Gates

Norio KODA" and Takayuki NITTA®

Abstract
This paper shows the properties of three-level logic circuits using EXOR gates. It is known that two-level AND-
OR circuits(SOPs) require at most 8 product terms for 4-variable functions, while two-level AND-EXOR
circuits(ESOPs) require at most 6 products. On the average, ESOPs require fewer products than SOPs. Therefore,

using EXOR gates effectively, we can obtain smaller circuits than those of using conventional gates such as ANDs,

ORs and NOTSs. By the way, increasing the level of the circuit, we can synthesize circuits with fewer gates. We
consider two types of three-level circuits: 1) SOP-EXOR and 2) ESOP-OR. As a results, it is shown that the
proposed three-level circuits require, on the average, fewer AND gates than those of two-level SOPs and ESOPs.
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