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Abstract

During the last decade the use of single crystal germanium (Ge) layers and structures
in combination with silicon (Si) substrates has led to a revival of defect research on Ge.
Ge is used because of the much higher carrier mobility compared to Si, allowing to
design devices operating at much higher frequencies. A major issue for the use of Ge
single crystal wafers is the fact that all Czochralski-grown Ge (CZ-Ge) crystals are
vacancy-rich and contain vacancy clusters that are much larger than the ones in Si. In
contrast to Si, control of intrinsic point defect concentrations has not yet been realized
at the same level in Ge crystals due to the lack of experimental data especially on
dopant effects. In this study, we have evaluated with density functional theory (DFT)

calculations the dopant effect on the formation energy (Ez) of the uncharged vacancy
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