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Development of InN semiconductors for application of thermoelectric conversion
devices
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The objective of this research is to reduce threading dislocation density in

InN to clarify its applicability for thermoelectric conversion device.
We propose a new approach which provides a simple but effective growth process for threading
dislocation reduction in InN film with in situ surface modification by RF-MBE. In this method, we
apply nitrogen radical irradiation to modify surface morphology of InN template in situ in MBE
growth chamber before regrowing InN film on the template. Transmission electron microscopy (TEM)
revealed that threading dislocation density in InN grown with this method reduced by a factor of 3.
We clarified that the mechanism of the threading dislocations reduction was due to the inclination,
fusion, and annihilation of edge dislocations at the regrowth interface. In addition, the
repeatability of this method was also investigated. TEM showed evidence that the threading
dislocation density was successfully reduced step by step.
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