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Abstract

In the field of very large scale integration design, the verification of multiplier circuits is a major
problem. The current mainstream method is the Grobner basic method. On this basis, researchers
have proposed optimization methods such as adder rewriting, but the rewriting process relies on
carrying variables and needs to traverse all variables, resulting in reduced verification efficiency.
For this reason, this paper optimizes the method by using a hash table, uses a hash table to store
all the sum bit output variables, expands the elements in the traversal table, and then identifies the
adder by combining the structural characteristics of the adder, so that it no longer depends on
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carrying variables and reduces the number of variables that need to be traversed. The experimental
results show that the optimization algorithm improves the generation efficiency of Grobner basis
and the verification efficiency of multipliers.
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Figure 1. Full-adder circuit
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Figure 2. Half-adder circuit
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Figure 3. Circuit structure diagram of 2-bit btor multiplier
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Figure 4. Circuit structure diagram of 5-bit btor multiplier (left) and 4-bit sp-ar-rc multiplier (right)
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Table 1. Comparison of adder-rewriting method and optimization algorithm based on hash table

=1 MEREERFESETHIIRNMUEEII L

IR E S A ETHIIRK A
Feik A RRY 3
18]/ N 7/MB B /s WF/MB
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btor 128 3.16 29.20 0.78 2242
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