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Abstract

This paper presents two basic techniques for LUT (Look-Up Table) based FPGA (Field
Programmable Gate Array) logic synthesis. How to utilize them is also presented.

One of them is a functional decomposition method which aims to produce logic circuits with few
levels. The method efficiently finds the decomposition form: f = a(g1(X*'), g2(X?)) where the total
number of variables in X! and X? is the smallest for given f. Logic circuits for LUT based FPGAs can
be generated by using this method recursively or using this method together with other decomposition
methods.

The other technique is a new method to expresses functional permissibilities and its application to
circuit minimization. This method express permissibilities of internal functions in a circuit by using
sets of pairs of functions called SPFD (Sets of Pairs of Functions to be Distinguished). LUT
circuits with some logical redundancies can be minimized by the method.
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