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Growth of Ge Thin Films in Rhombohedral Alignment on Sapphire Substrate
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This thesis addresses the epitaxial growth of the group IV semiconductors on a c-plane sapphire substrate.
Monolithic integration of memories and logic devices with GaN devices, which have outstanding optical and power
properties, is of great interest to fabricate novel multifunctional devices. However, the difference in the crystal
structure make the epitaxial growth difficult. In this study, two-step epitaxial growth of rhombohedrally aligned Ge
on Al-terminated surface of the step-terrace c-plane sapphire was investigated. As a result, we obtain the high-quality
Ge thin films on the step-terrace c-plane sapphire substrate by two-step growth, with 5 nm-thick Ge buffer layer
grown at 500°C, followed by 45 nm-thick Ge growth at 700°C.
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