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Formation of Ge two-dimensional crystals embedded into Si oxide and its device
application
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Formation of Ge two-dimensional (2D) crystals such as germanene covered with

insulators by using Ge segregation from metal/Ge stack has been studied in order to suppress its
disappearance due to the chemical reactions such as oxidation during air exposure. Ag and Al layer
was formed on Ge substrate from the viewpoints of its chemical natures such as eutectic reaction
with Ge and crystallographic structures. To gain a better understanding of the ultra thin Ge layer
formation, Ge segregation on Ag and Al/Ge by annealing was compared, and surface flattening of the
samples with different Ge substrate orientation was investigated. Moreover, an impact of the
substrate heating during Al evaporation on the surface flattening and crystallographic structure of
Al/Ge(111) structure have been also evaluated. In addition, we have studied the plasma activation
bonding of the Al/Ge(111) structure to thermally-grown Si02/Si substrate.
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