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Deep Level Broadening and Related Effects

in Semiconductor Alloys

‘Wang Zhanguo

(Institute of Semiconductors, Academia Sinica)

Abstract

The probability of finding % arsenic atoms in a region of the As-P sublattice con-
taining n atoms has been caleculated by using fundamental statistical theory, and the
composition dependence of deep level broadening is also determined.

Further, assuming that the deep level broadening can be described by a Gaussian
distribution function centered around a mean value Er, thermal and optical emission
capacitauce transient processes of carriers via a deep level in semiconductor alloys have
been simulated. A good agreement between the experimental results and caleculations
shows that the particular nonexponential transient behaviour for thermal emission and
capture of carriers in semiconductor alloys can be successfully explained by a model
in which the energy levels are broadened. Two characterizing parameters of deep level
in semiconductor alloys, E5 (a measure of deep level broadenmg) and K. (average ther-
mal activation energy) are also given.





