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Influence of Group IIl and Group V Impurities on Thermal
Donor Properties in Silicon

Gao Xiaoping, Zhou Jie and Hsu Chenchia

(Institute of Semiconductors, Academia Sinica)

Abstract

Admittance spectroscopy technique is used for the first time to study heat treated
CZ-8Si at 450°C. The experimental results deriving from measurements made with the
admittance spectroscopy technique combined with DLTS and Hall effect techniques
show that the four donor energy levels are attributed to thermal donors (TD), K.
(350—280) meV, E.-120 meV, E.-52 meV, E.-30 meV. The influence of group IIT and
group V impurities on these energy levels has been proved to be different. The enhane-
ed effect of group III impurities on the formation of TD and the discrepancy of TD
energy levels published in the literatures have been investigated and discussed in detail.
It is suggested that a unique microscopic model to account for the various behaviors of
TD seems improbable. In fact, a different donor energy level corresponds to a diffe-
rent defect strueture, and therefore a variety of defect structures should be considered,
A simple discussion has been made on the possible defect structures of these four donor

energy levels,





