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Abstract  Al-doped zinc oxide (ZnO:Al) films for transparent electrodes in thin film solar cells were deposited
on glass substrates at a low temperature of 200°C by 1f magnetron sputtering. The transmittance of the ZnO:Al
films in the visible range was 87%. The lowest resistivity of the Zn(:Al films was about 5.8~ 1072+ cm at the
Al content of 2.5 wit%. After deposition, the surface of Zn(:Al films were etched in dilute HCI (0.5%) for the
investigation of the change in the electrical properties and the surface morphology due to etching.
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Table 1. Sputtering conditions for AZO films.

Target AZO (97.5:2.5 wt%)
Substrate temperature 200°C
Sputtering pressure 3 mtorr
0, gas ratio (O,/(Ar+0,)) 0~0.2
rf power 100~250 W
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Fig. 1. (a) Optical transmission spectra and (b) square of the absorption coefficient as a function of photon energy for the AZO

films deposited with various rf powers.
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Fig. 2. XRD diffraction patterns of AZO thin films with
variations of O,/[Ar+O,] gas ratios at the rf power of 200 W.
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Fig. 3. O,/[Ar+0,] gas flow ratio dependence of resistivity p

(M), hall mobility (), and carrier concentration N(@) of
AZO film.
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Fig. 4. (a) RBS channeling spectra and (b) AES analysis for AZO film deposited at 200°C, 200 W.
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Fig. 5. SEM micrographs of the surface-textured AZO films prepared at various etching times.
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Fig. 6. Cross sectional SEM micrographs of the AZO films prepared at various etching times.
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Fig. 7. Change of resistivity and RMS value of AZO films
prepared with different etching times.
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Fig. 8. Change of Haze spectra of AZO films prepared with
different etching times.
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Fig. 9. Optical transmission spectra of the surface-textured
AZQO films prepared with various etching times.
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