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Electrical and Optical Properties of Al-Doped ZnO
Films Prepared by RF Magnetron Sputtering

Hyun Chul Kim and Jae Shin Lee
School of Materials and Metallurgical Engineering

<Abstract>

Al-doped ZnO films were prepared by RF magnetron sputtering using a ZnO target
containing 2wt.% Al:03 The microstructures and crystallinity of ZnO thin films were
influenced by RF power and the substrate temperature. ZnO films with electrical
resistivity of 84%x10°% Q - cm and average optical transmittance in visible region of
909% were obtained at the substrate temperature of 400C and RF power density of 3.51
W/crt. It was found that the electrical resistivity and optical transmittance have
correlation with the microstructures and crystallinity of the films.
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Table 1. Deposition conditions of Al-doped ZnO thin films
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Fig. 1. Deposition rate of Al-doped ZnO thin films as a function of RF power.
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Fig. 2. SEM phtographs of Al-doped ZnO thin films as a function of
RF power a)80W, b)120W, ¢)160W, d)200W.
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Fig. 3. XRD patterns of Al-doped ZnO thin films as a function of RF power.
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Fig. 4. FWHM of Al-doped ZnO thin films as a function of RF power.
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Fig. 5. Electrical resistivity and Al contents in ZnQO thin films as a function of Rf power.
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Fig. 6. Transmission spectra of Al~doped
ZnQO thin films as a function of RF power.
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Fig. 7. SEM phtographs of Al-doped ZnO thin films as a function of
substrate temperature. a)100°C, b)200C, ¢)300T, d)4007C, €)500TC.
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Fig. 8. XRD patterns of Al-doped ZnO thin films as a function of
substrate temperature.
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Fig. 9. FWHM of Al-doped ZnO thin films as a function of substrate temperature.
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Fig. 10. Electrical resistivity and Al contents in ZnO thin films as a function of
substrate temperature
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Fig. 11. Transmission spectra of Al-doped ZnO thin films as a function of
substrate temperature.
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