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Tablel [Oi] and [Cs] of H[C] Cz S subjected to annealing under different conditions ppm
T ( 68 5h)
450 600 750 850 950 1050 1100
[Oi] 18.95 17.92 11.54 5.85 3.06 2.72 9.33
HC1 None
[Csl 4.74 4.21 2.58 1.02 0.12 0.98 4.61
Oi . . . . . . . .
HC2 [Oi] 18.82 1200 0.5h 17.73 9.40 6.91 2.67 2.63 6.59 7.95
[Csl 4.65 4.38 2.74 1.30 0.18 3.87 3.94 4.54
[Gi] 18.77 17.48 11.15 5.92 3.02 3.22 5.61 8.34
HC3 650 ,1h
[Cs] 4.72 4.19 2.81 0.94 0.18 0.92 0.98 4.24
[Oi] 18.88 17.96 11.28 5.90 3.13 2.74 8.64
Hc4 450 ,1h
[Csl 4.72 4.42 2.46 0.90 0.12 0.96 4.31
LC [Gi] 18.77 17.92 17.96 17.16 17.04 9.07 8.95 8.87
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Two Kinds of Nucleation Mechanismsfor Oxygen Precipitation
in CZ Silicon with High Carbon Concentration

Liu Peidong, Jiang Yiqun, Huang Xiaorong, Shen Yijun, Li Liben, and Que Duanlin

(State Key L aboratory of Silicon Materials, Zhejiang University, Haina Semiconductor
Science & Technology Co. Ltd Hangzhou 310027, China)

Abstract : Oxygen precipitation in CZ slicon with high carbon concentration has been investigated by Fourier tranform infrared
spectroscopy (FTIR) and high resolution transmission electron microscopy (TEM) . Experiment results show that there are two
kinds nuclei of oxygen precipitates. Oneis the heterogeneous nucleus which is related to carbon-oxygen complexes. After the nu-
cleation ,carbon atoms simultaneoudy participate in the growth of oxygen precipitates. Because radius of carbon atomsis smal-
ler ,those oxygen precipitates exist small stress. And no FTIR peak at 1230cm™ ! can be observed. According to TEM observar
tion ,those oxygen precipitates with high density are 10 30nm in size and spherical shape. Another is homogeneous nucleus
which is related to the FTIR peak at 1230cm™*. Those oxygen precipitates are bigger and 100  300nm in size. The formations of
these two kinds of nuclel are dependent on annealing condition. If the annealing temperature islower than 900 ,heterogeneous
nucleation is main. After annealing at 1200 followed by annealing at above 900 ,homogeneous nucleation dominates.
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