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ABSTRACT

AZO (Al-doped ZnO) thin films were deposited on glass by pulsed magnetron sputtering method, and their structural, electrical and
optical properties were investigated. XRD patterns showed that a highly c-axis preferred AZO film was grown in perpendicular to the
substrate when pulse frequency of 30 kHz was applied to the target. Microstructure of thin films showed that the fibrous grain of tight
dome shape was grown. The deposition rate decreased linearly with increase of pulse frequency, and the lowest resistivity was
8.67x 10~ Q-cm for the film prepared at pulse frequency of 30 kHz. The optical transmittance spectra of the films showed a very
high transmittance of 85~90%, within visible wavelength region and exhibited the absorption edge of about 350 nm. The
characteristics of the low electrical resistivity and high optical transmittance of AZO films suggested a possibility for the application
to transparent conducting oxides.
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Table 1. Experimental Conditions in Pulsed DC Magnetron
Sputtering

Parameter Value

Target ZnO + 1.0 at% Al (99.99%),
2 inch diameter

Power mode Asymmetric bipolar pulsed dc
Frequency : 10~50 kHz
Posivitive duty : 15%

Negative duty : 35%

Base pressure 5% 10™ Torr
Working pressure 5 mTorr

Ar gas flow rate 20 sccm
Substrate temperature 350°C
Substrate distance 7 cm
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Fig. 1. The XRD patterns of Al-doped ZnO thin films
deposited at different pulse frequency.
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Fig. 2. FWHM of XRD diffraction peak (a) and grain size (b)
of Al-doped ZnO films as a function of pulse frequency.
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Fig. 3. SEM micrographs of the Al-doped ZnO thin films
prepared at different pulse frequency of (a) 10 kHz,
(b) 30 kHz, and (c) 50 kHz.
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Fig. 4. The deposition rate of Al-doped ZnO thin films
prepared at different pulse frequency.
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Fig. 5. The resistivity of Al-doped ZnO thin films prepared at
different pulse frequency.
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Fig. 6. The optical transmittance spectra of Al-doped ZnO thin
films at different pulse frequency.
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