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Thermal Stress Analysis of Surface of Sapphire/SiO,/AIN/GaN Epilayers

CHEN Jing', CEHNG Hongchang?, WU Lingling*, FENG Liu®>, MIAO Zhuang®
(1. Institute of Optoelectronic Engineering, Xi’an Technological University, Xi’an 710021, China;
2. Science and Technology on Low-Light-Level Night Vision Laboratory, Xi’an 710065, China)

Abstract: In order to research the surface thermal stress in Sapphire/SiO,/AIN/GaN epilayer and the stress
influence factors, the surface stress in materials with diameter of 40mm were respectively calculated and
studied by the finite element modeling method, and the rationality of the model was proved. The epilayer
stresses in the radial and axial direction were analyzed. The results indicated that the epilayer stress was
uniformin the radial direction. The epilayer surface thermal stress was in direct proportion to growth
temperature during the temperature from 400°C to 1200°C. The dependence between the epilayer surface
thermal stress and different parameters were respectively analyzed including growth temperature, SiO, and
AIN transition layers thickness and Sapphire substrate thickness. The results are helpful for study on new
technology of epilayers growth and establishing the quality choice standard of low stress epilayer.
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Table 1 Physical property parameters of materials

AR W B B E/GPa

Pk R ¥l (X 107°°C)

HIAEL v Wfl G RZHYW-(mC) !

Material ~ Young's modulus/(GPa)  Thermal expansion coefficient/(10 %/"C)  Possion's ratio  Thermal conductivity/W-(m-C)*
a’r5
Sapphire 345 0.28 24
c85
SiO, 767 0.55 0.17 1.3
AIN 340 4.5 0.25 200
a5.59
GaN 290 0.20 220
c3.17
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Fig.2 The scheme of epilayer microstructure
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Fig.3 The distribution of stress at x-direction in the GaN epilayer
from the center to edge
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