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Abstract

InN has attracted much attention in the past decade for the fabrication of future
electronic and optoelectronic devices, owing to its remarkable physical properties
such as small electron effective mass, high electron drift velocity, and very small band
gap. It is, however, difficult to grow InN because of the low dissociation temperature,
the high vapor pressure of nitrogen molecules, and the lack of suitable substrates
materials for epitaxial growth.

In this study, InN thin films were grown on GaN underlayer with sapphire
substrate by metalorganic vapor phase epitaxy under different growth conditions,
including different growth temperatures, reactor pressures, and V/III ratios. In situ
interferometery, X-ray diffraction, Raman scattering, and scanning electron
microscopy measurements reveal that the films grown at different temperatures are
mixed with different structural phases. By combining the phonon dispersion
calculation, the films were known to mainly contain wurtzite structure and small
amount of zinc-blende phase. A new structural phase different from wurtzite,
zinc-blende, and rocksalt structures were observed in the films grown at 600 °C and
650 °C. The results demonstrate that the InN epilayer grown at 550 °C has the highest
phase purity and better crystalline. At the optimized temperature, the reactor pressure

and V/III ratio have a modest effect on the InN structural properties.
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