©
2020 2022

Study of low-loss diamond power FET with operation in harsh environments
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In this study, we fabricated a field effect transistor (FeFET) consisting of
a wide-gap semiconducting diamond and a ferroelectric Pb(Zr,Ti)03 (PZT) gate structure, and
investigated its operation in harsh environments.
As a preliminary verification, a FeFET structure with a wide-gap semiconductor ZnO as a channel was
irradiated with y -rays, and the main degradation factors of the device characteristics were
investigated. Next, high-intensity y -ray irradiation was performed on the selective grown diamond
channel and PZT gate structure, and it was demonstrated that the characteristics did not deteriorate
even at the maximum dose of 15.4 kGy.
The above results clarified the suBeriority of diamond FeFET for operation in harsh environments,
and we believe that it will contribute to the development of power devices using this structure.
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