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In regard to the current serious energy issue, especially from the electric
energy point of view, fundamental study of high-performance, low-power MOSFET using wide band gap
semiconductor, i.e., 1) Electric breakdown of Al, Ploy Si/Si02/SiC capacitors and 2) Crystallinity of
GaN/BP/Si(001) heterostructure was performed.

In case of 1), characteristic carpet-bombing-like concaves were observed by the dielectric breakdown and
its developmental mechanism was clarified by means of electrical and physical analyses. This phenomenon
is not observed for the conventional Si-MOS capacitors. For 2), number of defects of the crystal BP on
Si(001) was found to decreased with increasing its thickness. And it was confirmed experimentaly that
high quality BP buffer layer with minimized defets is imperative to obtain a high quality GaN crystal on
the BP buffer layer on Si(001).
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