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Preparation of High Quality ZnO Thin Films
by Separated Pulsed Laser Deposition

GaR'? ol gF?
(Sangmoo Park? and Boongjoo LEE?)

Abstract

The Separated Pulsed Laser Deposition (SPLD) technique uses two chambers that are separated by
a conic metallic wall with a central orifice. The pressures of ablation chamber and deposition chamber
were controlled by the differential vacuum system. We deposited zinc oxide (ZnO) thin films by SPLD
method to obtain high quality thin films. When the bias voltage of +500 V was applied between a
substrate and an orifice, the ZnO thin film was deposited efficiently. The deposited ZnO thin film at
ablation chamber gas pressure of Ar 5 mTorr showed the sharpest ultraviolet absorption edge
indicatory the band gap of about 3.1 eV. ZnO thin films were deposited using effect of electric and
magnetic fields in the SPLD method. ExB drift happened by an electric fields and a magnetic fields,
activated plasma plume, as a result the film surface became very smooth. When the bias voltage of
+500 V and magnet of 0.1 T were applied the ZnO thin films surface state showed high quality. Grain

size was 41.99 nm and RMS was 0.84 nm.
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Fig. 1. A schematic of the separated pulsed
laser deposition.
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Fig. 2. Emission spectra of ZnO.
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Table 1. Wavelength of observed transition in
ablated ZnO.
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Fig. 3. 2D-ICCD images of ZnO plasma plume
(a) at ambient oxygen gas pressure of
5 mTor and varying fluence (b) at
laser fluence of 2 J/em® and varying
ambient gas pressure.
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Fig. 4. Transmittance of ZnO films deposited at
various condition.
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Fig. 5. XRD patterns of ZnO films.
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Fig. 6. The configuration of the deposition
chamber for the SPLD.
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Fig. 7. AFM images of ZnO films deposited at various locations on the substrate holder. Condition:
Pa=5 mTorr Ar, Pd=10 mTorr O Laser fluence=2 J/cm’, 30,000 shots, Ts=400 C, Bias

voltage=DC 500 V, Magnetic flux=0.1 T.
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