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Generalized Correspondence of Synchronous Circuit
and State Machine using Category Theory
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Abstract: In this paper, we propose a new model that describes circuit and its behavior with adopting
category theory. On the model, we define a new class of synchronous elements G Latch, and show that for
any G Latch synchrounous circuit, there is a state machine that behaves similarly to the circuit. This novel
correspondence is generalized one that for any D-FF synchrounous circuit, there is a state machine that
behaves similarly to the circuit. The correspondence provides one can see a D-Latch synchronous circuit as
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a state machine in particular.
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