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Abstract

The research of temperature effect on the surface adsorption and diffusion is an important problem for the initial growth
mechanism of AIN/a-Al,O; 0001 thin films. Using the ab initio molecular dynamics method based on the first principles the
adsorption process system energy dynamic track and the diffusion coefficient are calculated at temperatures from 300°C to
800°C . The results indicate that the adsorption process can be divided into three stages the physical adsorption the chemical
adsorption and the stable surface growth state. With the temperature increasing the average diffusivity of the particles at a-Al, O,
0001 surface is enhanced in the bonding process. The diffusion coefficient of N atom is higher than that of the Al atom
especially in the physical adsorption stage. At higher temperatures over 700°C  the role of desorption of the N atom is
markedly strengthened so it is unfavorable to the stable absorption of AIN. The temperature between 500°C and 700°C is
beneficial to the stable adsorption and the growth of the AIN on a-Al,O; 0001 surface.

Keywords o-Al,0; 0001 surface diffusion adsorption Ab initio molecular-dynamics
PACC 7850 6170 6770

* Project supported by the National Defense Foundation of China Grant No.61363  the Science and Technology Foundation for Young Scientists of Sichuan
Province China Grant No.07ZQ026-021 .
1 E-mail chunyang_ 2000 @263 . net



