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Gallium oxide (Ga2O3) has drawn much attention due to its potential for realizing next generation ultra-wide band gap (UWBG)
electronic/optoelectronic device applications such as high-power transistors or ultraviolet (UV) solar blind photodetectors (SBPD).
Of five possible different polymorphic forms (α-, β-, γ-, δ-, and κ), single crystal β-Ga2O3 exhibits a relatively high breakdown
voltage compared with those of other wide bandgap materials, such as GaN or SiC. In addition, alloying with other elements such
as indium, aluminum or magnesium allows for band gap engineering within the ultraviolet C light (UVC) solar blind band (200–280
nm). These potential advantages, along with the presence of commercially available single crystal substrates, have drawn
considerable interest in utilizing β-Ga2O3 in many important technological applications from transparent electrodes, thin film
transistors and gas sensors to solar blind photodetectors and light-emitting diodes (LED) emitting in UVC band. However, a major
drawback of Ga2O3 till present has been lack of a method to obtain p-type conduction. This is a key limitation for its adoption in a
whole range of semiconductor device applications.
We demonstrated how by MOCVD growth of Ga2O3 on sapphire substrate, the high levels of shallow acceptor p-type conduction
could be achieved in Ga2O3 layers using silicon impurity doping under Ga rich growth conditions.1-5 This talk will present the
recent advances and future trend related to science and technology of Ga2O3 based materials and their application in UVC region.
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