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Control of Oxygen Precipitation of Epitaxial Wafer by Nitrogen Doping
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Abstract

The epitaxial wafer is one of the silicon substrate materials for new generation high integration de-
vices. While it has an advantage of being free from lattice defects on the surface, it has a problem of not
having oxygen precipitates working as gettering sites of metallic impurities. By nitrogen doping of an
epitaxial substrate to accelerate the oxygen precipitation, the authors successfully developed a new epi-
taxial wafer with a high gettering capacity of heavy metals. Nitrogen-induced oxygen precipitates, sev-
eral tens of nanometers large, are formed in the nitrogen-doped CZ-Si crystals from as-grown stages
and these precipitates grow to be the heavy metal gettering sites after device processes. It was clarified
that their concentration was determined almost solely by the nitrogen concentration and independent
from the temperature and time of the heat treatment, which fact made it easier to control the oxygen
precipitation than with the conventional CZ-Si crystals without the nitrogen doping.
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