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Abstract: The objective of ewlvable hardvare (EHW) research is the development of automated electronic-circuit
design, or a systan cgpable of adgptive alterations to the hardware of its structure EHW has a great variety of gp-
plications in fields such as design automation, controllers for autonamous mobile robots, and wireless senor net-
work nodes Self-evolutionary hardware comp letes genetic operations and the evaluation of fitness in an on-chip mi-
croproces®r  The on-chip microprocesor core of the dynamically and partially reconfigurable field-progranmable
gate array (FPGA) runs the genetic algoritm, smulates the ewolving process to search for possible circuits, and
then sets the on-chip reconfigurable logic © that it runs designswhich are superior © the original man-made ones,
or are optimal designs In thisway adgptive hardvare ispossible W hen a circuit fails, the self-evolutionary hard-
ware can automatically search for new configurations, using the abundant reurceson the chip o replace the failed
area, realizing the goal of self-repairing hardvare In thispgper, the ideas behind slf-EHW research, the archi-
tecture of slf-EHW and the latest progress in the area are studied The primary problens o be ®lved are then
ammarized Finally, future research directions are pointed out, such asways o establish a highly efficient map-
ping mode betveen chramosomal encoding of circuits and the configuration bit strings of reconfigurable logic
Keywords ewlvable hardvare; dynamical reconfiguration; chromosme encoding, FPGA
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