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ABSTRACT 

We aim in this study to investigate the effect of oxygen/Argon (O2/Ar) ratio on the structural, 

morphological, optical, and electrical properties of sputtered strontium titanate SrTiO3 (STO) 

thin films. An RF magnetron sputtering system was used to deposit the films using a ceramic 

target of STO at a substrate temperature of 200oC. Two different O2/Ar ratios were examined; 

in particular we used 0% and 10% percentage of O2 to fabricate STO0 and STO10 films, 

respectively. To improve films properties, some of the sputtered films were subject to post-

annealing for 60 minutes at 300oC. Structural, optical and surface morphological properties of 

the sputtered films were studied by XRD, (UV-Vis), AFM and XPS spectroscopy. The 

dielectric properties of thin films were investigated by fabricating Au/STO/p+-Si (MOS) 

capacitors, where gold electrodes were thermal evaporated on STO films through a shadow 

mask. Electrical properties of the fabricated (MOS) structures were then measured using probe 

station equipped with (KEITHLEY 4200-SCS) semiconductor analyzer. X-ray diffraction 

analysis showed that all films (STO0 and STO10) have an amorphous structure and are highly 

transparent in the visible spectrum. Annealing at 300 °C has led to increase the values of direct 

band gaps for both sets however the surface morphology in case of STO10 films became 

smoother as their RMS reduced from 2nm to 1.17nm. Moreover, applying 10% oxygen to the 

deposition process found to increase the dielectric constant from 19.32 to 28.44.  Based on XPS 

analysis, STO10 films annealed at 300 °C revealed higher percentage of metal-oxygen (M-O) 

bonds and less oxygen vacancies Vo. These promising results indicate that STO10 films are 

suitable for applications as insulator layers in electronic devices.   
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