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Characterization of Defects Induced by Ion Implantation to Si
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Abstract

In this report, it is shown how slow positron annihilation spectroscopy can be utilized as one of the
most sensitive probes for the open-volume type defects at the surface layer. In the first part of the
author describes the principle of this method briefly. Next, shown are our studies on the defects in
technoligically important Si-based structures. The position results suggest that the annealing stages of
the defects in the ion-implanted Si are strongly dependent on the ion doses and species. The clustering
of vacancies takes place with the anneal temperature, followed by the formation of extended defects
such as dislocation. When the amorphous layer formed in the damaged region is transfomed into
crystalline by solid phase epitaxy, large vacancy clusters are still present. It is, further found that the
vacancies. coupled with oxygen atoms in Si can be detected by positrons, and that oxygen-vacancy
complexes are more stable than vacancy clusters.
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