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Effect of the hetero-epitaxial ZnO buffer layer for the
formation of As-doped ZnO thin films
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Abstract

ZnO thin films prepared by PLD method exhibit an excellent optical property, but may have some problems such as
incomplete surface roughness and crystallinity. In this study, undoped ZnO buffer layers were deposited on (0001) sapphire
substrates by ultra high vacuum pulse laser deposition (UHV-PLD) and molecular beam epitaxy (MBE) methods,
respectively. After post annealing of ZnO buffer layer, undoped ZnO thin films were deposited under different oxygen
pressure (35~350 mtorr) conditions. The Arsenic-doped (1, 3 wt%) ZnO thin layers were deposited on the buffer layer
of undoped ZnO by UHV-PLD method. The optical property of the ZnO thin films was analyzed by photoluminescence
(PL) measurement. The 6-26 XRD analysis exhibited a strong (002)-peak, which indicates c-axis preferred orientation.
Field emission-scanning electron microscope (FE-SEM) revealed that microstructures of the ZnQ thin films were varied
by oxygen partial pressure, Arsenic doping concentration, and deposition method of the undoped ZnO buffer layer. The
denser and smoother films were obtained when employing MBE-buffer layer under lower oxygen partial pressure. It was
also found that higher Arsenic concentration gave the enhanced growing of columnar structure of the ZnO thin films.
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Fig. 1. XRD patterns of the As(Iwt%) doped ZnO thin
films on the undoped ZnO buffer layer as a
function of oxygen partial pressure.
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Fig. 2. PL spectra of the As(lwt%)-doped ZnO films on
the undoped ZnO buffer layer by PLD as a
function of oxygen partial pressure.
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Fig. 3. SEM surface and cross-sectional images of the As-
doped(1wt%) ZnO thin films re-doposited by PLD
on the top of undoped ZnO buffer layer prepared
by MBE.
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Fig. 4. SEM surface and cross-sectional images of the As-
doped(3wt%) ZnO thin films re-doposited by PLD
on the top of undoped ZnO buffer layer prepared
by MBE.
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