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Fig. 1 Model of 60° dislocation
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Table 1 Total structure energy of dislocation region with

(or without) O, N impurities
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Electronic Theory Study of Impurities’ Influence
on Si Crystal Mechanical Performance

Zhang Guoying and Liu Guili

( College o Information Science and Engineering, Shenyang Polytechnic University ,  Shenyang 110023, China)

Abstract: A model of pure and doped 60° dislocation in semiconductor material Si is established with elastic theory of dislocation. The calcula-
tions of energies and the electronic structures of impurities in 60° dislocation region have revealed important features of the impurity effect. In
Si, impurities N, O are more stable in the region with 607 dislocation region than that without dislocation, and oxygen takes up the site in edge
dislocation region prior to nitrogen. But when oxygen content is very low, N, O may be in edge dislocation region together. The atom at the core
of dislocation interacts with neighbors, and with impurities (N, O) at the same time. The interaction of N with the core atom of dislocation is

stronger than that of O.This can explain the fact of 5i strength enhancement by doping proper nitrogen from electronic theory.
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