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The gate insulator thickness is required to be thinned for enhancing semiconductor
device performances. This project has aimed at the thinning the insulator thickness
electrically by increasing the dielectric constant of the films instead of thinning the
physical thickness. Through this research, the energy barrier heights of the insulator films
with regard to Si have been obtained systematically. In addition, the stability of dielectric
constant, the dipoles formed at interfaces between such films and conventional insulator
(Si02) have been deeply investigated and modeled in terms of atom kinetics in the bulk
films and at the interfaces. Furthermore, hygroscopic properties of rare-earth metal oxides
have been characterized thermodynamically and the defect generation origin in GeOs:
which will be a new insulator for new semiconductor (Ge) has been also experimentally
clarified.
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