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Polarity selection mechanism of Ill1-nitride semiconductor epitaxial films
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The polarity of GaN crystal has been identified by X-ray diffraction using

X-ray with an energy slightly higher than the absorption edge at which the most inner-shell
electrons of Ga are excited. Next, by using the crystal-truncation-rod X-ray scattering
measurements, the surface atomic structure of the cleavage surface of ScAIMgO4, which can be a
lattice matching growth substrate of GaN, was analyzed. It was found that there is oxygen deficiency
on the ScAIMgO4 cleavage surface under a reducing atmosphere. The Ga polarity selection mechanism
on this substrate was proposed based on this result. Lastly, a growth model of N-polar group-I11
nitrides was proposed based on thermodynamics and statistical physics. The measured growth rates of
an NTT group were reproduced by this model using realistic parameters, which depend on the
experimental growth temperature and the flow rates of the source and carrier gases.
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