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Optimization of the deposition condition on hetero-epitaxial As-doped ZnO thin films by pulsed

laser deposition

Hong-Chan Lee"“, Youn-Sik Jung., Won-Kook Choi‘, Hun Park', Kwang-Bo Shim", Young-jei oh’
KIST', Hanyang Univ.”

Abstract

In order to investigate the influence of the homo buffer layer on the microstructure of the ZnO thin film, undoped ZnO
buffer layer were deposited on sapphire (0001) substrates by ultra high vaccum pulsed laser deposition (UHV-PLD) and
molecular beam eiptaxy (MBE). After high temperature annealing at 600°C for 30min, undoped ZnO buffer layer was
deposited with various oxygen pressure (35~350mtorr). On the grown layer of undoped ZnO, Arsenic-doped(l, 3wt%) ZnO
layers were deposited by UHV-PLD. The optical property of the ZnO was analyzed by the photoluminescence (PL)
measurement. From ©-20 XRD analysis, all the films showed strong (0002) diffraction peak, and this indicates that the
grains grew uniformly with the c-axis perpendicular to the substrate surface. Field emission scanning electron microscope
(FE-SEM) revealed that microstructures of the ZnO were varied with oxygen pressure, arsenic doping level, and the
deposition method of undoped ZnO buffer layers. The films became denser and smoother in the cases of introducing
MBE-buffer layer and lower oxygen pressure during As-doped ZnO deposition. Higher As-doping concentration enhanced

the columnar-character of the films.
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Fig. 1. XRD patterns of ZnO films deposited with various

oXxygen pressure.
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Fig. 2. PL spectra of As-doped ZnO film deposited with

various oxygen pressure.
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Fig. 4. SEM surface and cross-section image of
As-doped(3w1%) ZnO by PLD on undopde ZnO buffer layer
by MBE.

Fig. 3. SEM surface and cross-section image of
As-doped(1wt%) ZnO by PLD on undoped ZnO buffer layer
by MBE.
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E Fig. 5. SEM surface and cross-section image of
35-50 nma S22 HENOL FEEYL), 4420 SOt6HH As-doped(1wt%) ZnO on undoped ZnO buffer layer by PLD.
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Fig. 6. SEM surface and

As-doped(3wt%) ZnO on undoped ZnO buffer layer by PLD.
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