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Abstract

In this paper, ZnO thin films doped Al;03 (AZO) were prepared on glass substrate by radio fre-
quency magnetron sputtering. The photoelectric properties of AZO thin films were characterized
by four-point probe, XRD and spectrophotometer. The optimal sputtering and annealing parame-
ters for the best performance AZO thin films with transmittance up to 90% and square resistance
as low as 15 Q /o were obtained.
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Figure 1. Square resistances of AZO films before and after annealing (a, b), Average transmittance of AZO
films by sputtering for five minutes (c), Thickness values of AZO films with different sputtering conditions (d),
X-ray diffraction patterns of AZO films by sputtering for five minutes under different powers (e)
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Figure 2. Thickness values of AZO films with different sputtering conditions (a), X-ray diffraction patterns of
AZO films by sputtering power 160 W (b), Square resistances of AZO films by sputtering power 160 W (c), Aver-
age transmittances of AZO films by sputtering power 160 W (d), Square resistance of AZO films of 100/200/300/
400 nm thick after annealing (e), Average transmittances of 100 nm AZO films with different sputtering powers (f)
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Figure 3. Thickness of AZO film changes with working pressure (a). Square resistance of AZO films changes
with working pressure (b). Average transmittance of AZO films by sputtering for five minutes changes with

working pressure (c)
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Figure 4. Square resistance of AZO films changes with argon flow (a, b), Average transmittance of AZO film
by sputtering for five minutes changes with argon flow (c)
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Figure 5. Square resistances of AZO films of different substrate temperatures (a), Comparison of preparation parameters of
AZO films with low square resistance (b), Average transmittance of AZO films for different substrate temperatures (c),
Thickness of AZO films for substrate at 300°C (d), X-ray diffraction patterns of AZO films by sputtering for twenty minutes
at different substrate temperatures (e), X-ray diffraction of AZO films for substrate at 300°C with different sputtering times (f)
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Figure 6. Square resistances of AZO films for different annealing parameters (a, b). X-ray diffraction patterns of AZO films
by sputtering for 20 minutes for different annealing parameters (c)
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Figure 7. Square resistances of AZO films for different vacuum annealing conditions (a, b), Square resistances of AZO films
annealed at high vacuum annealing conditions (c)
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