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'The shape transformation of Si patterned substrate in thermal decomposition of mative
oxide during vacoum annealing

ZHOU Zhiyu', ZHOU Zhirwen’, LI Cheng’, CHEN Song yan’, LAT Hong kai"
(1. Chengyi College, Jimei U niversity, Xiamen 361021, China; 2. Department of Physics, Semiconductor Photonics
Research Center, Xamen U niversity, Xiamen 361005, China)

Abstract: 2 period patterned Si substrate is annealed in ultra high vacuum cemical vapor deposition
(UHV/CVD) under variational conditions including different temperature, environment, thermal deconr
position of native silicon oxide. T he morphology properties of annealed patterned substrate are obtained
by atomic force microscopy( AFM). The effect of amnealing parameters on shape transformation of Si
patterned substrate is studied. The results indicate that the Si atoms can diffuse freely on substrate sur-
face in vacuum and the diffusion is enhanced during thermal decomposition of native oxide. The diffusion
velocity is affected by temperature. These effects result in the decrease of the depth of pattern and gradr
ent of side wall. In addition, ordered nanometer Si islands are formed on the mesa of patterned substrate.
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— : HF JH Si
Paered Nt sl g T Tine LT , si
A preserving vacuum 820 20 ’ D
B preserving vacuum 780 20 ’ 0 ’ ’
C preserving N, 820 20 ’
D etched by HF vacuum 780 20 >

0.00 [nm] 172.17 0.00 [nm] 31.69 0.00 (nm] 104.83
(a) Before annealing (b) Sample A deoxidizing in (c) Sample B,deoxidizing in
2 vacuum at 820°C for 20 min vacuum at 780 °C for 20 min
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(d) Sample C,deoxidizing in (¢) Sample D,annealing in ;
N, at 820°C for 20 min vacuum at 780 ‘C for 20 min without SiO ,
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Fig 3 Cross ection images of pattern on patterned substrate
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