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Abstract  Evolvable hardware (EHW) refers to reconfiguration hardware design with natural al-
gorithms, which could change its architecture and behavior dynamically and autonomously by in-
teracting with its environment. At present, the auto-design of electronic and analog circuits is one
of hot issues in the field of EHW. In this paper, an elitist pool evolutionary algorithm (EPEA)
with some evolution techniques is proposed to optimize the evolutionary design of logic circuits ef-
ficiently. First, an extended matrix encoding method is proposed based on human experiences and
principles to increase the fitness value of some evolved circuits quickly. This representation can
be expected to reflect the potential performance of circuits and avoid deleting some inferior cir-
cuits with a good developing potential during the evolution. Then, a novel sub-circuit crossover
operator and an adaptive mutation strategy are introduced to improve design efficiency in terms of
the techniques of the multi-objective and local searching optimization. Moreover, a framework of
on-line evolution is employed to implement EPEA on field-programmable gate array (FPGA).
Experiments show that the proposed methods can design digital circuits automatically and effi-

ciently.
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