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Abstract In recent years, design verification becomes more difficult as the scale of semiconductor circuits becomes
larger. Designs are commonly checked by simulation-based verification, and exhaustive verification is difficult by sim-
ulation-based verification. As for equivalence checking, however, formal verification methods have been spreading.
Formal equivalence checking at Boolean function level requires a large amount of cost. Therefore, formal verification
based on first-order logic has been considered. Since validity checking of quantifier-free first-order logic with equality
which is a subclass of first-order logic is decidable, the verification methods using this logic has been proposed. In
this logic, however, arithmetic operations are abstracted away by functional symbols. The result of equivalence
checking with this logic can differ from that of the conventional Boolean equivalence checking. This report shows
an equivalence checking algorithm of the logic formula using Boolean substitution only for function/predicate sym-
bols which cannot be checked by first-order logic. This algorithm achieves the accuracy of equivalence checking at

Boolean level.
Key words Equivalence Checking, Boolean Function, First-Order Logic
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