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Semimetal (metal) mediated group-IV-semiconductor nanostructure formation and
its application for next-generation fundamental device technologies
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Group IV semiconductor nanodots are expected for various next-generation
devices. On the other hand, a direct bandgap nature is expected on the condition that the Sn
composition of GeSn exceeds around 10%. We have found that high-density Ge-nanodots can be formed by

Bi-mediation, but their mechanism has not been revealed yet.

On this research theme, we have shown that Bi is diffused in the Ge layer by solid-phase diffusion
during the deposition, and nanodot formation is enhanced during the annealing process with
solid-liquid coexistence phase in the alloy system. Next, we have studied the Sn-mediated
GeSn-nanodot formation and successfully developed high-density nanodots with Sn composition above 10
% by low-temperature (below 230 ) processing.
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