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INTRODUCTION & AIM 
The advancement of nanoscience and technology has brought new insight into the field 

of DSSCs (dye-sensitized solar cells). In this work, DSSCs were fabricated on top of an 

ITO (indium-doped tin oxide) film deposited by magnetron sputtering in the presence of 

monolithic inert gas. Further, the use of brookite TiO2 (BTO) as a photoanode proved to 

have a significant influence on enhancing efficiency compared to the standard device.

Aim: Enhanced charge transfer property of DSSC and significant improvement in 

photovoltaic performance by using high conductive ITO and rod shaped BTO.

The introduction of laboratory-developed ITO and combination with synthesized brookite 

TiO2 shows a new approach to enhancing the efficiency (PCE ~7.7%, which is 28% 

higher compared to a commercial TiO2) of DSSCs. The importance of quality thin-film 

deposition by RF magnetron and the importance of the variable crystal structure of TiO2 

or other semiconducting materials for photovoltaic devices are demonstrated.

(a) XRD pattern of ITO samples; (b) AFM images of ITO films; (c) UV-visible 

transmittance of ITO (150 nm); (d) sheet resistance behaviour of  ITO film (150 nm)
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Future work: Magnetron sputtered transparent conductive oxide and charge transport 

layer fabrication for perovskite solar cell with enhanced efficiency and stability.
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(a) SEM image of BTO nanostructures; (b) SAED pattern of BTO indicating major 

plane; (c) XRD of BTO; (d) Raman analysis of BTO nano-rod
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(a) Current- voltage performance (IPCE inset) and (b) EIS of champion DSSCs
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