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Despite possessing some inherent properties that make it an effective 

optoelectronic material, intrinsic has a high resistivity that limits its use in optoelectronic devices 

[14-16]. The high resistivity of intrinsic results from a lack of sufficient charge carriers and 

defective sites caused by the presence of oxygen vacancies in the SnO2 crystal lattice [17-20]. Doping 

is an effective way to overcome the intrinsic limitations of SnO2 and many studies exist in this area 

demonstrating how to modify the structural, optical and electrical properties of using doping [21-

25]. Doping with rare-earth (RE) elements has gained interest because of their unique electronic 

configurations which create defect states in the band structure of [26-30]. A RE element, cerium 

(Ce), is attractive as a dopant because it exists in two oxidation states (Ce3+/Ce4+) thus offering 

possibilities for charge compensation mechanisms and additional oxygen vacancies [31-35]. When 

is doped with Ce ions it adds some level of distortion to the lattice structure, whereas it will also 

increase its average grain size as well as the concentration of charge carriers. The effect of doping with 

Ce results in reduced optical band-gap and greater absorption of visible light and electrical 

conductance [41-45]. These effects will all play a role in enhancing the performance of both 

transparent conductors and energy converter devices [46-50]. The concentration of Ce used in the 

doping process is therefore critical to the overall performance of thin films. For example, when 

there is low Ce doping, the Ce ion may effectively replace the Sn4+ ion leading to greater crystallinity 

of the sample and increased electrical conductivity [51,52]. Therefore, the performance of SnO2 thin 

films can be optimized only by matching the correct level of Ce doping, relative to optical 

transparency, electrical conductivity and structural integrity. Although a great deal of research has 

been done on doped thin films, there is still a significant lack of quantitative studies on the effect 

of different Ce concentrations on nanoparticle based thin films produced by sol-gel spray 

pyrolysis. This includes a lack of investigation into how the defects produced by Ce relate to the band 

gap tuning and electrical conductivity of the thin films. Historically, much of the research has 

been directed at either bulk materials or small ranges of doping concentration; as a result, there are 

gaps in our understanding of the optimal levels of doping that will yield good performing 

optoelectronic devices. There are a number of other issues in the literature pertaining to doped thin 

films of , including the existence of non-uniform distributions of dopants, uncontrolled grain 

growth, and insufficient attention given to exploring defect-related optical properties, all of which will 

require carefully controlled syntheses and systematic characterization to better understand the 

structure-property relationship. The aim of this present investigation is to fabricate thin films 

consisting of nanoparticles with and without the addition of . The films are fabricated using 

both 100% and 1%, 3%, and 5% Cedomo2-doped forms of using the spray pyrolysis 

method. The assessment of Ce-doped and un-doped samples with regard to their structure, 
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morphology, optics and electrical characteristics will take place in order to determine an ideal 

concentration of doping that maximizes the optoelectronic capabilities of the finished product. This 

study is unique because it establishes an inter-relation between the amount of Ce added and the 

effective size of the crystallites present in the thin film.
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