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im X B B Evaluatior of characteristics of a-axis-oriented ZnO films

prepared by metal organic chemical vapor deposition

Heteroepitaxial growth and homoepitaxial growth of a-axis-oriented
zinc-oxide (ZnO) films were successfully achieved by metal organic chemical
vapor deposition (MOCVD) on sapphire (0112) and ZnO (1120) substrates,
respectively. Characteristics of homoepitaxial ZnO films were superior to
those of heteroepitaxial ZnO films.

ZnO is a promising semiconductor material for highly efficient
ultraviolet optical devices because it has a direct wide band gap of 3.37 eV
and a large excitonic binding energy of 60 meV. An a-axis-oriented ZnO film
is more advantageous than a c-axis-oriented ZnO films for preparation of
p-type ZnO and quantum wells, because an a-axis-oriented ZnO film has
non-polarity.

In this paper, I describe the characteristics of a-axis-oriented ZnQO
films prepared on sapphire (0112) and ZnO (1120) substrates.

Zn0 films were prepared by an atmospheric pressure MOCVD. The
starting material of a Zn source was zinc acetylacetonate (Zn(CsH7O2)2), and
the reaction gas for Zn(CsHs02): was O= gas. ZnO films were easily and
safely prepared by this simple growth system. Characteristics of
a-axis-oriented ZnO films were evaluated by X-ray diffraction (XRD), atomic
force microscopy, Van der Pauw method and photoluminescence (PL)
measurement. _

Electron density of a-axis-oriented ZnO films on a sapphire (0112)
substrate decreased with increase in Oz gas flow rate. The lowest electron
density of a ZnO film on a sapphire (0112) substrate was 2.75X 1017 cm ™3,
and this value was almost the same as that of c-axis-oriented ZnO films
grown by MBE. ZnO films with low electron density showed strong PL




emission due to donor-acceptor pairs.

However, characteristics of a-axis-oriented ZnO films were
remarkably improved by using a ZnO (1120) substrate. ZnO films on a ZnO
(1120) substrate dominantly showed PL emission due to free-exciton.

ZnO films on a ZnO (1120) substrate are of excellent quality, and

homoepitaxial growth is advantageous for growth of high-quality
a-axis-oriented ZnO films.
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