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Deep Impurity Levels in Silicon

Xia Jianbai
(Institule of BSemiconduciors, Academia 8inica)

Abstract

Starting with the local pseudopotentials of atoms, the screened perturbation potentials
produced by the substitutional impurities in silicon are obtained by use of the linear respon-
se theory. Then the deep levels and their wave functions are calculated by the cluster meth-
od of pseudoatomic orbitals. It is found that the formation of the deep levels is a combined
effect of short-and long-range potentials. The deep donor states also have intervalley orbitals
splitting, but the splitting energies are higher than those of shallow donor states. The levels
of double ionized acceptors are much deeper than those of single ionizod acceptors. The wave
functions of the donor states are all of anti-bonding types, while those of the acceptor states
are all of dangling bonding types. The isoelectronic impurities can hardly produce deep levels.
The calculated positions of the deep levels are compared with the experimental results.





