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ABSTRACT 

Tin oxide thin films have been prepared on pre-heated glass substrate by spray pyrolysis method. Optical band gap were 
calculated from the optical transmission data. Its shows that optical band gap decreases if temperature of the substrate 
increases. Thickness of the films increases as temperature increases optimized temperature after this it is decreases. This may 
be due to attributed to the partial filling of conduction band. Tin oxide thin films shows direct allowed transition. 
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1. Introduction 
Tin oxide is highly transparent n-type semiconductor in the visible region and high electrical conductivity. The 
transparent conductors are widely used in electronic, opto-electronic and industrial devices. Tin oxide has large optical 
band gap widely used in solar cell technology. There are several method to prepare thin films such as chemical vapour 
deposition atomic epitaxy, white sol gel, spin, dip coating, r.f. sputtering, flash evaporation and spray pyrolysis. 
 
We have chosen the economical and conventional method of chemical spray pyrolysis [1-3] for the deposition of thin 
films; spray pyrolysis does not required high-quality substrates or chemical. The method has been employed for the 
deposition of dense films, porous films and for powder production. Typical spray pyrolysis equipment consists of an 
atomizer precursor solution, substrate heater and temperature controller. 
 
We have deposited tin oxide thin films by this method and study their optical properties with different temperature. 
Thickness of the films was measured by using Michelson interferometer. Transmission spectra were taken on UU-1800 
Shimandu Spectrophotometer. 
 
Experimental Details:-Tin oxide thin films prepared by spray pyrolysis method 0.2 M of SnCl4  in pure ethanol. 
Chemical were used as Analysis reagent grade. Details experimental set-up for the preparation of thin films of Tin 
oxide have been already explained elsewhere [4, 5].Thin films of  Tin oxide were prepared at four different temperature 
3500C, 3750c,4000C and 4250C.  
 
Optical properties:-The transmission was recorded for the wavelength range 190 nm to 1100 nm. Fig.1 shows the 
transmission versus wavelength for different temperature.  
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From the graph it was observed that decreases of transmission were sharp near the absorption edge. As temperature 
increases on set of decreases of transmission is also shifted towards the higher wavelength side. From the above figure 
it was also observed that interference of maximum and minimum due to the multiple reflections inside the films. This 
could be attributed to the high crystallanity of the films. 
The absorption coefficient (α) at various wavelengths for sample of thickness (t) is give by lambart law. 
 

α =1/t ln(I0/I)         (1) 
 
Where I0  and I are the intensity of incident and transmitted radiation respectively. To  calculate the optical band gap 
energy using the relation, 

α= A/hv (hv-Eg)1/2       (2). 
 
Is possible responsible for the absorption process. Now ploting the graph between (αhν)2 vs hν, for all prepared thin 
films for different temperature shown in fig.2.  

 
Each curve intercept on hv axis gave optical band gap. The optical band gaps are 4.20 eV, 4.16 eV, 4.13 eV and 4.10 
eV respectively for the temperature 3500C 3750C, 4000C and 4250C.Fig.3 shows the variation of optical band gap 
versus temperature. This shows that the as temperature increases optical band gap decreases up to the optimised 
temperature 4000C and after this temperature increases the optical band gap increases. It was also observed that 
increase of temperature, thickness of the films also increases upto the optimised temperature. After this temperature 
increases the thickness of the films decreases. Table 1 shows the temperature, Optical band gap and thickness of the 
Tin oxide thin films. The similar results reported by other workers [6]. 
 
2.Result and Conclusion 
As temperature increases, on set of decreases of transmission towards higher wavelength side. This shows that the 
decreases of optical band gap when temperature increases upto the optimised temperature. After this if temperature 
increases optical band gap also increases. The decreases in band gap may be attributed to the partial filling of the 
conduction band of tin oxide which resulting in a blocking of the lowest states. This widening of the optical band gap is 
termed as Burstein-moss shift [6]. 
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