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Effects of Annealing Time on the Structure and Optical Properties
of Aluminum-Doped Zinc Oxide Thin Films
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Abstract Aluminum-doped Zinc Oxide (ZnO:Al, AZO) thin films are deposited on K9 glasses by the DC magnetron
sputtering. The deposited samples are annealed under the condition of vacuum and 300°C . Effects of annealing time
on the microstructure, surface topography and optical properties of AZO thin films are researched, respectively.
Results show that the optimal annealing time is 2 h. AZO thin films deposited under this condition has a stronger
(002) diffracting peak with the grain size of 17.2 nm, and the surface microstructure is smooth and compact. The
average transmittance of the sample in the UV-Vis band is 93.47% . and the corresponding optical energy gap is 3. 41
eV.
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Table 1 Experimental deposition parameters

Parameters Value
Basic pressure/Pa 6.0X10°
Sputtering pressure/Pa 1.6
Target spacing/cm 9.5
Argon flow/sccm 10
Sputtering power/ W 50
Deposition time/min 40
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Fig. 1 XRD spectra of AZO thin films with different anneal time
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D = 0.91/(Bcosd) (D
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Table 2 FWHM of AZO samples

Sample A(unannealed)  B(annealed 0.5 h) C(annealed 2 h)  D(annealed 3 h)
FWHM/ (%) 0. 705 0.534 0.493 0. 504
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Fig. 2 Curve of grain size with different annealing time
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Fig. 3 SEM of the AZO samples with different annealing time.
(a)Unannealed; (b)annealed 0.5 h; (c)annealed 2 h; (d)annealed 3 h
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Fig. 4 UV-Vis transmission spectra of the AZO samples with the different annealing time
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Fig. 5 Average transmittance of the AZO samples with different annealing time
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