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Study on lateral breakdown field in GaN-based transistors
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It was recognized that the reported values of the effective breakdown field,

defined as the breakdown voltage divided by the effective drift region length of
High-Electron-Mobility Transistors (HEMTs), were at best 1 MV/cm, which was far below the
theoretically predicted value of 3.3 MV/cm. In this study, we have fabricated AlGaN/GaN HEMTs on a
free-standing semi-insulating GaN substrate with different Fe doping concentrations and investigated
the physical origin restricting the measured maximum value of the effective breakdown field in
HEMTs. As a result, we were able to suppress the unwanted leakage current under reverse-biased
conditions by optimizing the isolation mesa-etching depth and by improving the insulating properties
both in the GaN buffer and in the GaN substrate. Finally we demonstrated a valid method to achieve
more than 2 MV/cm effective breakdown field in HEMTs same as that for the semi-insulating GaN

substrate.
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