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A Step-by-Step Design of a CPU KUE-CHIP2 and Its Correctness Proof
based on Algebraic Methods
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Teruo HIGASHINO and Kenichi TANIGUCHI

Department of Information and Computer Sciences,
Faculty of Engineering Science, Osaka University

In this paper, we present an example of step-by-step design of a CPU KUE-CHIP2, which was
originally designed in Kyoto University for educational purposes, and its correctness proof. We
refined the specifications of the CPU step by step from its requirement description, which is
written in our algebraic language, to the RT level description. At the refinement process, we
optimized the CPU so that the circuit can perform the instruction pre-fetch. Then we obtained
the net-list of the circuit using the hardware synthesizer Parthenon. Our verifier proved almost
automatically the correctness of each refinement, using algebraic methods. The work load for
the design and the proof was about two weeks.
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