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SIRICHOK JUNGTHAWAN : EFFECTS OF ORDERING IN III-V
SEMICONDUCTOR ALLOY SYSTEMS: A THEORETICAL AND
COMPUTATIONAL STUDY. THESIS ADVISOR : PROF. SUKIT

LIMPIJUMNONG, Ph.D. 174 PP.
SEMICONDUCTOR ALLOYS/DIRECT ENUMERATION

In this thesis, the properties of ternary and quaternary alloys are studied using direct
enumeration approach by considering a large number of the arrangements of the constituent
elements in theoretical model within a specified size of the unit cell. The empirical pseudo
potential method (EPM) and the density functional theory are used to study the properties of
alloys in these configurations. The validity of EPM for alloys is tested against first-principles
calculations and a reasonable agreement is obtained. The electronic band structures of dilute
AlGaAs and GalnP alloys are also studied. The alloy configurations are generated up to
desired concentration by direct enumerating all possible cell shapes and by expanding the
cell shape already found in smaller cell to simulate the cluster—like configurations. The
bandgap reductions and increasing effective masses are observed in superlattice ordering
in some specific directions. The bandgaps of AlGalnP are found to depend strongly on
the arrangement of the cations. The type of the bandgap (direct or indirect) is found to
depend strongly on the alloy composition but only weakly on the cation arrangement. The
domains in the alloy composition space for the direct and indirect bandgaps are identified.

The analysis of alloy composition using x—ray absorption spectroscopy is suggested.
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