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Outline of survey

Silicon carbide (SiC) is a promising candidate materials for high-power,
high-frequency, and high-temperature electronic devices. SiC has superior physical and
electrical properties compared to silicon (Si) for power device application.

However, the poor characteristics of the thermally grown oxides on SiC substrates limit
the device performance of possible metal-oxide-semiconductor field-effect transistors
(MOSFETSs). The purpose of this research is to realize high-performance SiC-MOSFETs
by utilizing (a) atmospheric pressure plasma surface cleaning, (b) high-quality ultrathin
SiO2 underlayers and plasma treatment method, and (c) Al-based high-permittivity
(high-k) gate dielectrics (high-k/SiO2/SiC stacked structures).

Expected results

A change of technology from silicon to silicon carbide will revolutionize the power
electronics, and play an important role in the energy and transport technologies of the
21st century. In addition, preparation of ideal SiC surfaces and high-quality insulator/SiC
interfaces have gained considerable attention, from the viewpoint of material science.
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