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Abstract: Nonpolar a-AIN is the fundamental method to eliminate quantum-eonfined Stark effect

and further improve the efficiency of AlGaN-based devices such as light-emitting diodes. However

it is hard to obtain high quality nonpolar a-AIN on heterogeneous substrates because the large and in—
homogeneous mismatch between the heterogeneous substrate and the epitaxial layer. High tempera—
ture annealing is an effective and repeatable method to improve the quality of AIN templates. Howev—
er the physical mechanism is still not clear on how the high temperature annealing method effects
the surface morphology of non—polar AIN which affects the quality improvement of a-AIN. In this
work the surface evolution of the a-AIN with high temperature annealing has been investigated and

the mechanism of how the thermal annealing effects on the surface evolution has been explored both
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by experiment and first-principles calculations. It is found that the Al/N atoms tend to decompose

along a—/m-plane AIN and reabsorb along c—plane AIN which result in the phenomenon that the

area of ordered stripes along c-axis increases with higher annealing temperature or longer annealing

time. The research will provide deeper understanding on the mechanism of the HTA effect on

a-AIN which will be benefit to the fabrication of a-AIN related devices.

Key words: a-AIN; high temperature annealing; surface morphology evolution; binding energy
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Fig.3 ( a) Optimized adsorption structure of Al/N on different AIN surfaces. ( b) Potential energy surface for Al/N adatom on
( 1150) AIN surface. ( c¢) Surface morphology model of the decomposition and redeposition of a-AIN during high tempera—

ture annealing process.
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