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Transparent and Conductive ZnO:Al Thin Film Deposited by Spray Pyrolysis
and Magnetron Sputtering methods.
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In this work, aluminium-doped zinc oxide thin films (ZnO:Al) have been produced by

spray pyrolysis and magnetron sputtering methods.

All the films prepared by spray pyrolysis were uniform and well adherent to the

substrates, XRD studies showed that the films grow with (002) preferred orientation.

Estimated band gap energy from optical absorption data is from 3.2 to 3.4 eV. The

measured electrical conductivity at room temperature was found in the order of 10

-1

(W.cm)

-1 

for ZnO and it is higher by two order of magnitude for ZnO:Al.

For films prepared by magnetron sputtering, we observed that, with increasing rf

power the growth rate increased, while it decreased with increasing gas pressure. As

mentioned above, the films were polycrystalline in nature with a strong preferred (002)

orientation. The intrinsic compressive stress was found to decrease with both

increasing rf power and gas pressure, and near stress-free film was obtained at 200

W rf power and 2x10

-3

 mbar gas pressure. The obtained ZnO:Al films, not only have

an average transmittance greater than 90 % in the visible region, but also have an

optical band gap between 3.33 and 3.47 eV depending on the sputtering parameters.

Moreover, a low value of the electrical resistivity (~1.25x10

-3

 Ωcm) was obtained for

the film deposited at 200 W and 2x10

-3

 mbar.

From these results it is concluded that the home made spray pyrolysis system is

suitable technique for obtaining thin films of ZnO:Al with good properties compared to

the films obtained by sputtering magnetron technique. Further optimisation of spray

system is still in progress in order to improve the crystalline quality of the films and

increase their electrical conductivity.
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