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Abstract

Silicon semiconductor devices are showing remarkable advancement, and silicon wafers, the starting
material of the devices, are facing demands for more fundamental advancement than the semiconductor
devices. In the present situation where the devices face a paradigm shift from PC {personal computer) to
1A (information appliance), high quality wafers having excellent cost performance are requested in
order to cope with the trend of drastic chip shrinkage. It is through the “defect engineering” of grown-
in defects of the wafers that the quality enhancement of the wafers was brought about in response to the
latest advancement of the devices. Future requisites in the material structure of the silicon wafers are
total elimination of defects by point defect engineering both at the surface and the subsurface regions
and formation of high density defects by micro defect engineering to obtain high gettering capability in
the wafer bulk. In the silicon wafer business Nippon Steel, has pursued enhancement of wafer quality
and challenged the defect engineering from the material science viewpoint. This paper outlines forma-
tion mechanisms of major grown-in defects — void defects, dislocation cluster defects, and ring-OSFs —
and then discusses the defect engineering measures against these defects as well as possible future trends,
including the recently developed technique of nitrogen-doping.
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