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Recently, Zn-based wide gap oxide semiconductors experience a rapid increase of interest because of potential applications to optoelectronic and transparent devices. On the side of CMOS devices, it is urgent to replace conventional SiO2 on the spatial scale of sub-0.1μm by high-k dielectric gate oxides, which reduce gate leakage current with keeping the same oxide thickness. Among high-k dielectrics, HfO2 and related alloys are considered as promising materials. However, there are still several problems that degrade electrical performance, such as flat band voltage shifts, threshold voltage instability, and low carrier mobility. In oxides, O-vacancy is one of the most common defects and can be a major cause of the degradation of devices. I will present the results of electronic structure calculations for oxide semiconductors and insulators, including ZnO, InGaZnO, HfO2, and HfSiO4. I will focus on the defect properties of O-vacancy and its role in device degradation. I will discuss the limitation of the LDA calculations by comparing with the results of LDA+U and quasiparticle energy calculations. 
