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The defects and impurities in semiconductors, which are intentionally or
unintentionally introduced, have a significant effect on material properties. In this
thesis, the substitutional defects for cation’s and anion’s sites in various selected
binary metal-oxides/nitrides were theoretically investigated by using first-principles
density functional calculations. The main purposes of this thesis can be classified into
three parts: (1) investigation of N and O substitutional defects in selected binary metal
oxides/metal nitrides to determine the relationship of these substitutional defects
among different metal oxides/nitrides, (2) identification of local environments of Mg
in MgxZn1xO alloy sample by using a combination of first-principles calculations and
x-ray absorption spectroscopy, and (3) investigation of Ga acceptor defect level in
SnOz with/without compressive strains by directly compressing the unit cell or

alloying with the smaller cation to create the strain.
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