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Effects of Substrate Temperature on Figure of Merit
of Transparent Conducting GZO Thin Films
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ABSTRACT

We prepared GZO (GaxOs:5wt %, ZnO: 95wt %) thin film on glass substrate according to the substrate temperature
using the pulsed laser deposition method and investigated electrical and optical properties of the thin film. Through the
XRD measurements, their were confirmed that all GZO thin films grew preferentially in c-axis and the GZO thin film
deposited at 300C showed the best crystallinity with a FWHM of 0.38°. As the substrate temperature increased from 150
to 300C, the resistivity of GZO thin film tend to decrease, while the average transmittance in the visible light region was
not significantly affected. The figure of merit of the GZO thin film deposited at 300T was 2.05x10'Q"-cm™, which was
the best value, the resistivity and the average transmittance in the visible light region were 3.72 x 10 4 Q-cm and 87.71 %,
respectively. In this study, it was found that GZO thin film is very promising material for transparent conducting thin
film.
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Table 1. Deposition conditions for the GZO thin fims

Deposition Parameters Conditions
Oxygen Pressure 200 m Torr
Laser Energy Density 2m]/cm2
Substrate Temperature 150-300C
Distance of Target-Substrate | 60 mm

GZ0 ddhe] Fx4 BEA4ES BAs] 98] X-ray
Diffractometer(XRD, Philips, PW 302008 ]88},
ko] ¥ A= Atomic Force Microscope (AFM,
Digital Instrument, Nanoscope Multimode IVa)S AH&-3}
att. Fam= EAL UV-vis  spectrometer(Varian,
Cary-500) & °l-&3t] AUt &, van der PauwH
S o]-83F Hall effect measurement(Accent, HL5500PC)
£ AAjste] GZO BFtel A714 BEAS 2R
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Fig. 1 Optical transmission spectra of the GZO thin
films with various substrate temperature
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