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The purpose of this work is to develop AlGaN/GaN MIS HEMTs with a low reverse
gate leakage current and a suppressed increase in dynamic on-resistance. It was found that ALD-deposited
composite layers of Al203 and Zr02 were effective as an MIS gate insulator.

We then studied surface passivation films, such as SiN, SiON, and Si02, in terms of improvement in
current collapse characteristics. It was found that SiN or SiO2 film was effective to reduce dynamic
on-resistance in AlGaN/GaN HEMTs. In addition, we found that more significant reduction in current
collapse was achievable by introducin? 02 plasma treatment before surface passivation film deposition.
The fabricated MIS-HEMT with separately optimized gate insulator and passivation film demonstrated very
promising breakdown characteristics of more than 2 kV with a very reduced gate leakage current.
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