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We studied the high-quality AIN heteroepitaxial growth by the newly
developed ammonia-free high temperature metalorganic vapor phase epitaxy technique. The main
purposes of the study are the growth mechanism investigation and the realization of high-quality AIN

heteroepitaxial layers by the technique.
We investigated the dependence of the AIN growth rate on the experimental conditions to study the
source gases reaction at the high-temperature. We explained the growth behaviors by the gas
reaction mechanism and successfully made the growth controllable.

Meanwhile, we tried the high-quality AIN epitaxial growth both in the polar (0001) plane and the
semipolar (10-13) plane. As a result, the structural quality of our (0001) AIN epilayer is
comparable or even better than the conventional MOVPE-grown ones. Furthermore, we successfully grew
the semipolar (10-13) AIN epilayer with top structural quality. Our results show the potential
future of the newly proposed growth technique.
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