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Abstract

The electronic state of ZnO doped with Al, Ga and In, which belong to II family elements in
periodic table, was calculated using the density functional theory. In this study, the program used for
the calculation on theoretical structures of ZnO and doped ZnO was Vienna Ab-initio Simulation
Package (VASP), which is a sort of pseudo potential method. The detail of electronic structure was
obtained by the descrite variational Xa (DV-Xa) method, which is a sort of molecular orbital full
potential method. The optimized crystal structures obtained by calculations were compared to the

measured structure. The density of state and energy levels of

discussed in association with properties.

dopant elements was shown and
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Fig. 1. The MZnsOs (M = Al, Ga, Zn) model
used for the structure optimization of ZnQ. Black
sphere, dark spheres and white spheres mean a
doping element atom, Zn atoms and O atoms,
respectively.
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Fig. 2. The [Znsi00sx]™ cluster model used for
the electronic state calculations. Small and large
spheres mean Zn atoms and O atoms,
respectively. '
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Fig. 3. The energy level diagram and the
density of state (DOS) of ZnQ calculated with
the [Zns:0s]*” model.
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Fig. 4. The energy level diagram of Zn0 and
the partial density of state (PDOS) of impurities
calculated with the [MZnsoOss]* (M = atom of
periodic family III) model.
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