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ABSTRACT

Germanium, the most compatible semiconductor with Si, is also lattice-matched to GaAs and much more
robust and scalable compared to GaAs. These make it a good substrate material for commercial GaAs-based
semiconductor lasers, such as vertical cavity surface emitting lasers (VCSELs). Studies by Xia group and IQE
will be discussed.

In recent years, Ge-on-Si lasers were demonstrated as a promising option for Si-compatible lasers. They
have the advantages of easy integration and fabrication with Si-based microelectronics and thus much
lower fabrication cost and shorter time to deployment. However, early Ge-on-Si lasers have much lower
performance compared to commercial lasers. Our theoretical studies provided some insights on ways to
improve their performance. Experimentally, we studied the impacts of doping and annealing on epitaxial Ge
photoluminescence (PL) and Ge material quality.
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