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Abstract

According to Moore’s law, the device is scaling down below 100 nm, the
performance of Si device is reaching its limitation. In the same time, the
outstanding features of I11-V material have attracted a lot of attention like higher
electron mobility than Si and can potentially play a major role along with Si in
future high speed devices. In order to reduce manufacturing costs, a
heterogeneous integration of I11/VV compound materials (ex: GaAs) with Si
platform is necessary. In literature, the high quality GeAs epilayers can be
obtained by the structure of GaAs/Ge/Si buffer layer. The reason of using Ge as
buffer layer is that the lattice constants and thermal expansion between Ge and
GaAs are almost the same. In the thesis, the Ge grown epilayer on Si will be
researched.

The structure of two-step Si,Ge;., buffer layers can be used for Ge epilayer
grown on Si substrate. These two SiyGe; . buffer layers create the interface with
stress to prevent the penetration of dislocations. Finally the high quality top Ge

epilayer can be grown on the top of the two-step Si,Ge, ., buffer layers.
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