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Fabrication of advanced power FET devices for harsh environment application
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Abstract

Ferroelectric Pb(Zr,Ti)O2/Al,O3 bi-layer gate and p-diamond channel structures were prepared on the (111) diamond
substrates. Al,O3 barrier layer with 10 nm thick was deposited by thermal atomic layer deposition to suppress the diffusion
of component elements between gate and channel. Each prepared bi-layer gate and channel structures indicated
conventional ferroelectric behavior with excellent insulating properties and conductive properties with linearity,
respectively. After I'-ray irradiation with total dose of 15.4 [kGy], change of dielectric constant of bi-layer gate structure
was observed due to the change of component material or amorphous phase. On the other hand, there was no degradation
of ferroelectric and insulating properties of bi-layer gate and conductivity of channel structure for I'-ray irradiation.
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Figure 1. P-V curves of prepared MFIS gate structure

on (a) Pt/Si, and (b, ¢) diamond substrates.
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Figure 2. P-V curves of MFIS gate structure prepared
on (a) Pt/Si, and (b, c) diamond substrates before/after
of I'-ray irradiation.
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Figure 3. C-V curve of prepared MFIS gate structure
before/after of I'-ray irradiation.
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Figure 4. I-V curves of p-diamond channel structures
before/after of I'-ray irradiation.
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