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Abstract

Atomic scale intrinsic defects, impurity defects and their complexes play crucial role in

determining the materials electrical, optical, magnetic and dielectric properties. Defect

engineering includes introducing and removing new defects to (i) introduce new

functionality for old materials; (ii) tailoring materials electrical, optical, magnetic and

dielectric properties; and (iii) optimizing device performance. Three cases of our recent

results will then be introduced, namely: (1) Enhancing the permittivity of oxides by forming

new acceptor-donor defect complex acting as electric dipole; (2) Reduction of reverse

biased leakage current of SiC junction barrier Schottky diode by 30 times via defect

engineering; and (3) Luminescence intensity and saturated magnetization of Cu-doped ZnO

modulated via defect level occupancy.
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