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Transparent conductive oxide (TCO) films are one of the main components of many electrochemical
devices, such as dye solar cells (DSCs) and supercapacitors. Fluorine-doped tin oxide (FTO) films are the
most widely used TCO substrates due to their inexpensive preparation and higher temperature tolerance.
As a rule-of-thumb, FTO films with 80% transmittance and a standard sheet-resistance (Rsh) value of
10 Q ot are usually chosen for solar cell applications. Optical transmittance and electrical sheet resistance
trade off each other. Here, the effect of spray time on FTO layer thickness, sheet resistance, transparency,
and film morphology was studied. For this purpose, a series of FTO films were prepared on glass substrates
by changing the film thickness by varying the spray time. The precursor solution, containing 9.01 g of
SnCl4.5H,0 and 2.40 g of NH4F in 400 cm3 of methanol, was sprayed onto a soda-lime glass substrate at
500 °C. The electrical, optical, structural, and morphological properties of fabricated FTO films were
compared with a commercially available FTO glass (CFTO) sample. In addition, a series of DSCs was
prepared using fabricated FTO films and CFTO. By using a simple spray pyrolysis technique, it was
possible to reduce the sheet resistance of FTO film below 1 Q o while keeping the resistivity around 3.5
Q cm. According to the DSCs prepared using these films, better energy conversion efficiencies can be
obtained via FTO films with low transparency and low sheet resistance. Their stability and fill factor were
significantly better (higher than 70%) than standard commercial FTO films with higher transmittance (T)
and average Rsh. The efficiency of the DSC series showed a linear relationship with T?/Rsn. The results
indicate the transparency of FTO is not a dominant factor, and translucent FTO films with carefully
controlled light scattering properties may be used in fabricating dye solar cells with superior efficiency.

Financial assistance from PGIS (Grant No PGIS/2020/05) is acknowledged.

Keywords: Dye-sensitized solar cell, FTO, Optical transparency, Spray pyrolysis, Sheet Resistance

180



