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Electron-spin-resonance characterization on interface defects at wide-gap
semiconductor (SiC and GaN) MOS interfaces
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We studied MOS (metal-oxide-semiconductor) interface defects of
wide-band-gap semiconductors (4H-SiC and GaN), both of which are crucial in future low-energy-loss
power electronics. The microscopic origins of the MOS interface defects have not been unraveled over

two decades. Using electron spin resonance (ESR) spectroscopy, we have successfully identified the
origins of major defects at 4H-SiC/Si02 interfaces. The most major one is named "PbC center", which
is an interface carbon dangling bond, similarly to the famous Pb center (interface silicon dangling
bond) at Si/Si02 interfaces. The PbC center causes the mobility degradation in SiC-MOSFET devices.
For GaN, we studied GaN/SiO2 and GaN/Al1203 interfaces. In both types of interfaces, we found that
interface states are stabilized into doubly-occupied states (ESR-inactive states). We have developed

a new convenient technique for estimating the total number of the doubly-occupied interface states
by using ESR spectroscopy.
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