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High-Speed Generation of Prime Implicants of Logic Functions
on Vector Processors

Hiroyuki. OCHI, Naofumi TAKAGI and Shozo YAJIMA
Department of Information Science, Faculty of Engineering
Kyoto University, Kyoto 606, JAPAN

The generation of prime implicants of a logic function is a fundamental subject in the minimization of logic
functions. In this paper, by modifying consensus expansion, we propose two vector algorithms for the
generation of all prime implicants of logic functions, which we call the consensus expansion method with table
look-up and the Morreale method with table look-up. A complete table of all prime implicants of all 4-variable
logic functions is used to reduce required time and space. Effective data structure suitable for vector processing
is adopted. )

For the two new algorithms, which were implemented on a vector processor FACOM VP-400E, the average
computation time required to generate all prime implicants for 18-variable logic functions is about 1.4sec. and
5sec., respectively, and the required memory space for an arbitrary 18-variable logic function is 74Mbytes and
169Mbytes, respectively.
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