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Abstract

Copper atoms easily precipitate during wafer preparation and device processing
due to its high diffusion coefficient and the solubility decreases with the decreasing of
temperature in silicon, which is detrimental to the property of silicon wafer. Although,
some effective heat treatments were proposed to form denuded zone, the stability of
denuded zone and oxygen precipitates in silicon are seldom researched. Hence,
stability of denuded zone and oxygen precipitates were investigated in this thesis.
Several conclusions were drawn as following:

(1) The influence of heat treatment and copper contamination temperature on the
formation and stability of denuded zone. It was found that only Ramping-Lo-Hi can
form denuded zone and sufficient oxygen precipitates simultaneously among the
Hi-Lo-Hi, RTP-Lo-Hi and Ramping-Lo-Hi heat trartments. When copper
contamination introduced, the width of denuded zone formed by RTP-Lo-Hi dcreased
with the increase of copper contamination temperature while denuded zone formed by
Ramping-Lo-Hi remained the original width, indicated that denuded zone formed by
Ramping-Lo-Hi has a better stability.

(2) The influence of atmosphere on oxygen precipitates and denuded zone. It was
revealed that, compared with Ar atmosphere, N, atmosphere can promote the
formation of oxygen precipitates more efficiently. The denuded zone of samples
subjected to Ramping-Lo-Hi at Ar atmosphere were stable while the denuded zone of
samples subjected to Ramping-Lo-Hi at N, atmosphere were destroyed after the
introduction of copper contamination; The denuded zone of samples subjected to
RTP-Lo-Hi at Ar atmosphere dcreased with the increase of copper contamination
temperature and the denuded zone of samples subjected to RTP-Lo-Hi at N,
atmosphere shown a good stability.

(3) The influence of the dissolution of oxygen precipitate nuclei on the

generation and distribution of oxygen precipitates. It was shown that some bulk micro



defects (BMDs) were observed when subjected to high temperature dissolution heat
treatment after 750<C/6h, indicated that high temperature can not dissolve all of the
nuclei, the snowflake-like BMDs can be observed under N, and O, atmosphere; when
copper contamination was introduced, the density of BMDs and the size of rodlike
BMDs became lager because of the formation of copper precipitates and
copper-oxygen precipitates.

Keywords: Czochralski silicon; oxygen precipitates; denuded zone;
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