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PROF. SUKIT LIMPIJUMNONG, Ph.D. 173 PP.

FIRST-PRINCIPLES/DEFECTS/SEMICONDUCTORS

Native point defects, impurities and also their complexes play a crucial role in
semiconductors. In this thesis, several defect complexes in a number of
semiconductors were theoretically studied using first-principles methods based on
density functional theory. The main properties studied include energetic stability,
electronic structures, and in some cases the dynamic behaviors. The studied defect
systems are: (1) the complex between Zn interstitial and N substitution in ZnO which
is consistent with the donor observed in electron irradiated ZnO samples, (2) the split-
interstitial Si-N complex in dilute nitrides (GaAs;xNx) (The Si-N in the split-
interstitial form is consistent with the mutual passivation experiments), (3) carbon-
nitrogen complex in GaAs and GaP (The calculated vibration frequencies of

substitutional CN molecule is consistent with the observed infrared spectroscopy.
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