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Abstract
GaN and its related materials have been widely studied for their unique applications in optoelectronic and high temperature / high power electronic devices with relatively low power consumption. Silicon is considered as one of the most promising substrates for the GaN epitaxy because of its many advantages such as high quality, large size, low cost and a well-known device technology. However, there exist several hindrances which prevent formation of high-quality layers, first of all, sufficient difference in the lattice constants and the thermal-expansion coefficients of GaN and Si. To overcome these difficulties, recently, it has been reported that the use of an ultrathin dielectric β-Si3N4 interlayer is advantageous for growing high-quality GaN epitaxial films on Si (111).
For both dielectric and III-nitrides-on-Si heterojunction applications, device performance critically depends on the interface properties, such as valence band offsets (VBOs) and conduction band offsets (CBOs) and interface quality in terms of roughness and absence of interface defects. The CBO and VBO at the interface of two semiconductors or semiconductor and insulator are among the most important properties of the heterojunction. Accurate BO measurements are essential to understand the relationship between interface physical structure, electronic structure, and carrier transport. In this talk the determination of VBO and CBO values at InGaN/Si heterojunctions by X-ray photoelectron spectroscopy will be discussed.

It will be also discussed formation of InN quantum dots by droplet epitaxy.
