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Optically transparent and electrically conductive films of tin, indium and zinc oxide have been studied due to their increasing practical applications. Because of high optical transmittance and electrical conductivity, these films are useful in solar energy conversion. Doped films of oxides of tin, indium, cadmium, zinc, deposited by numerous techniques, exhibit high transmittance in the visible spectral region, high reflectance in IR region and relatively good metallic conductivity. 

In order to obtain optimal characteristics of transparent conducting oxide (TCO) films, the parameters such as substrate temperature, thickness, dopants, and other deposition conditions have to be optimized. In this report, we have characterized the physical properties of In2O3:F and ZnO:Al using spray pyrolysis technique with respect to variation in substrate temperature of the films. The spray technique is one of the most commonly used technique for preparation of transparent and conducting oxides owning to its simplicity, non-vacuum system of deposition and hence inexpensive method for large area coatings. 

For depositing fluorine doped indium oxide films, an aerosol solution prepared from solution of ammonium fluoride was added to the solution of InCl3. In2O3:F (F/In=10wt%) thin films were deposited on glass substrate at different substrate temperature ranging from 300°C to 600° C keeping all other parameters constant( i.e., air flow rate 6 liters per minute(lpm) , distance between substrate to nozzle  Dsn=30cm  and solution composition). Al-doped ZnO films were also deposited using spray   pyrolysis   technique   on    soda     lime glass substrate.  The films were prepared from a 0.6 M solution of zinc acetate dehydrate (99%) dissolved in a mixture of three quarter water and five quarter ethanol (96%).   Appropriate amount of AlCl3.6H2O (99%), as dopant source; have been added to the starting solution to obtain a [Al]/ [Zn] ratio of 0.125 wt%.
In conclusion, we have outlined a simple procedure for coating of In2O3:F and ZnO:Al thin films. The XRD results reveal that the predominant orientation of the film is [400] for In2O3:F and [002] for ZnO:Al thin films. The sheet resistance of both deposited films decreased with increasing their substrate temperature and become minimum at Ts=425 °C for In2O3:F and 500˚C for ZnO:Al thin films. It is also observed that the visible transmission of both sets of  the  films improve as the deposition temperature is increased and saturates at higher substrate temperature.  

