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In reconfigurable integrated circuits such as Field Programmable Gate Arrays

(FPGAs), if the degradation status of circuit elements can be determined, it is possible to
synthesize circuit configuration that avoids its impact and achieve high reliability by
reprogramming the configuration according to the degradation status. To achieve this, this study
focused on three aspects: (1) embedding degradation detection test mechanisms from high-level
design, (2) acquiring degradation information and predicting reliability, and (3) synthesizing
configuration with high reliability using degradation information. As research outcomes, we have
proposed degradation detection mechanisms on FPGAs, have evaluated the acquisition of degradation
information and predict reliability using the proposed mechanisms, and have proposed a method for
generating circuit configuration information using the degradation information.
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