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Characteristics of Al-doped ZnO thin films prepared by sol-gel method
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Abstract Al-doped ZnO(AZO) thin films have been fabricated on glass substrate by sol-gel method, and the effect of Al
precursors and post-annealing temperature on the characteristics of AZO thin films was investigated. The sol was prepared
with zinc acetate, EtOH, MEA and Al precursors. In order to dope Al in ZnO, two types of aluminum nitrate and
aluminum chloride were used as Al precursor. Zinc concentration was 0.5 mol/l and the content of Al precursor was 1 at%
of Zn in the sol. The sol was spin-coated on glass substrate, and the coated films were annealed at 550°C for 2h and
were post-annealed at temperature ranges of 300~500°C for 2h in reducing atmosphere (N,/H,=9/1). Structural, electrical
and optical propertis of the fabricated AZO thin films were analyzed by XRD, FE-SEM, AFM, hall effect measurement
system and UV-visible spectroscopy. Optical and electrical properties of AZO thin films prepared with aluminum nitrate as
Al precursor were better than those of films prepared with aluminum chloride. The electrical resistivity and the opt1cal
transmittance of films decreased with increasing post-annealing temperatures. The minimum electrical resistivity of 2 x 107
Q-cm and the maximum optical transmittance of 91 % were obtained for the AZO thin films post-annealed at 550°C and
300°C, respectively.
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Fig. 1. Schematic diagram for fabrication of Al-doped ZnO
thin films.
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Fig. 2. Thermogravimetric curve for Al-doped ZnO sols.
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Fig. 3. XRD patterns of Al-doped ZnO thin films post-annealed
at different temperatures in reducing atmosphere; (A) AlCl,
precursor, and (B) AI(NO,), precursor.
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Fig. 4. SEM images of AZO thin films post-annealed at different temperatures in reducing atmosphere.

10 ¢
] & AICI,
—#— AI{NO )
e
c P [ ‘
-~ X .
-‘; 01| \ Y
= £ g
2 i = .
2 F :
2 :
4
0.01 k£
L |
1E-3 | . i . i
300 400 500

Temperature (°C)

Fig. 5. Resistivity of Al-doped ZnO thin films as a function of
annealing temperature.
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Fig. 6. Variation of surface roughness of AZO thin films as a
function of post-annealing temperature.
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Fig. 7. Transmittance spectra of AZO thin films post-annealed
at different temperatures; (A) AICl; precursor and (B) AI(NO,),
precursor.
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