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Abstract
Project Code : MRG5180203
Project Title : Effect of In and Al co-doping on transparent conductive zinc oxide
films
Investigator : Dr.Thanaporn Tohsophon, Physics department, Faculty of Science,

Srinakharinwirot university
E-mail Address : thanapor@swu.ac.th
Project Period : May 15,2008 - October 15,2010
245891

Aluminum and indium doped zinc oxide (AIZO) films were prepared by direct
curre_nt (dc) magnetron sputtering on glass substrate in pure argon atmosphere at room
temperature. Three inches of home made zinc oxide ceramic with 0.5 wt% of aluminum and
~ indium doping was used as a target. AIZO films deposited by this technique has hexagonal
structure with a axis of 3.251 A, ¢ axis of 5.214 A and the crystal size between 48-53 nm.
In addition, the film shows the ratio of Zn:O as 1:1. Film resistivity of 2.57 x 10" - 3 Qcm and
transmittance of 70-90 % with band gap energy of 3.3-3.65 eV are obtained, depending on the
deposited conditions. At the target-substrate distance of 7 cm, the films show optimum
deposition rate with the thickness of 750-900 nm throughout the deposition pressure,
indicating that the deposition rate is not dependent upon variations in the pressure. The
increasing pressure tends to decrease the films resistivity. While at higher target-substrate
distance, the lower deposition rate which is dependent on the pressure has been observed.
The lower the pressure, the higher the deposition rate with columnar gra\_in structure is .
achieved. This leads to obtain lower resistivity films. In addition, as increasing the power,
the deposition rate and the grain size increase. This is due to the influence of the energy of
sputtered atom during deposition. The optimum condition is found at the target — substrate
distance of 10 cm, the power of 50 W and the pressure of 0.03 mbar without heating
substrate, which give the lowest resistivity of 2.57 x 10" Qcm and average transmittance of
81%. Its surface morphology and haze property is appropriate as TCO films in solar cells,

without HCI etching required.

Keywords: TCO films, ZnO films, dc magnetron sputtering
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