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The development of energy saving technology in electronic products is very important. Optical
circuits are most effective for reducing energy consumption and silicon photonics is promising
for a practical use. However, Siis an in-direct gap material and light emitting devices composed
of Sihave not been realized. GeSiSn can independently control the lattice constant and band-gap
and can be lattice-matched with Ge. By using GeSiSn as a barrier layer, it is possible to form
a Ge quantum well structure, and a highly efficient light emission is expected. Since GeSn is a
direct-gap material, it is expected to improve the optical property of the light emitting devices
by adopting a GeSn/GeSiSn quantum well structure using GeSn as a quantum well and GeSiSn
as a barrier.

In this study, we developed the technologies for light emitting devices using GeSiSn and
GeSn. Sputter epitaxy method was used for forming GeSn and GeSiSn layers. This method is a
physical deposition method in a large-scale and a toxic material is unnecessary. We also formed
Ge/GeSiSn quantum well structure with lattice-matched with Ge. Ge is a quantum well and
GeSiSnis abarrier layer. The film thicknesses of the Ge and GeSiSn layers were about 10 and 5
nm, respectively. The quantum well was observed by a transmission electron microscope (TEM).
Inthe TEM image, we have successfully observed clear contrast and abrupt interface at the film,
and no dislocation defects were observed. Then, the optical characteristics of the semiconductor
layer formed by the sputter epitaxy method were evaluated by photoluminescence measurement
(PL). In the SiGe layers, we successfully obtained the emission spectra by lowering the oxygen
impurity concentrations in the films. The optical characteristics evaluation of the Ge/GeSiSn

quantum well structure is a future work.
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