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Microstructure Evolution of Highly Ga-doped ZnO Nanocrystals
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ABSTRACT : Ga-doped ZnO (ZnO:Ga) nanocrystals were synthesized by vapor-solidification method to investigate morphological and
structural evolution induced by Ga-doping. As Ga-content increasing, the shape of nanocrystals changed from tetrapod to rod-type.
Ga-content was controlled within full composition range (0~100%) by varving Ga:Os-content in the source mixture. Hard X-ray
photoemission spectroscopy (HXPES) measurement indicates that unavoidable phase separation occurs at high Ga-content nanocrystals, but
a considerable amount of Ga incorporation was achieved (7.7%) without serious deterioration of structural and morphological quality, which
strongly suggests the feasibility of Ga as a successful n—type dopant for ZnO nanocrystals..
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Fig. 1 FE-SEM images of various ZnO:Ga nanocrystals
with various source-mixture which has different
graphite—content.
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Fig. 2 Room temperature PL spectra of the ZnO:Ga

nanocrystals with various graphite-contents mixed source.
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Fig. 3 FE-SEM images of (a) ZnO, (b) ZnO:Ga (Ga=7.7%),
(¢) ZnO:Ga (Ga=575%), and (d) Gax0; nanocrystals.
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Fig. 4 Valence spectra of HXPES for various ZnO:Ga
nanocrystals with different Ga-composition.
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Fig. 5 Relationship between the Ga;Os content in the source
mixture and Ga-content in the ZnO:Ga nanocrystals.
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