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Study of GeSn NW Growth for Next Generation LSI
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Since Moore’s scaling law, which has been the guiding principle for improving silicon (Si)
large scale integrated circuit (LSI) performance, has been reaching its limit, an approach is
required to embed semiconductor materials with high mobility and new functions on LSI. As
one of the solutions, it is required to realize a germanium tin (GeSn) crystal having extremely
high mobility and optical function on a Si substrate or an insulating film. However, since the
thermal equilibrium solid solubility of tin (Sn) in germanium (Ge) is extremely low (~1%), it
is very difficult to form a high quality GeSn crystal having high Sn concentration. Therefore,
we are studying a crystal growth method by a non-thermal equilibrium process for the purpose
ofrealizing a GeSn crystal having a Sn concentration that breaks the thermal equilibrium solid
solubility in Ge and making it a nanostructure.

In this report, we introduce two non-thermal equilibrium approaches to realize the GeSn
crystal growth, which were carried out during the research period. As a result, GeSn nanowires
and thin films having high Sn concentrations have been successfully realized. Moreover,
crystallization phenomena were closely discussed, which resulted in publication of two research
papers in high impact journals. As a future work, we are now working on p/n junction formation
using molecular beam epitaxy, and gate stack formations using atomic layer depositions to

establish GeSn transistor process.
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