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ABSTRACT

The titanium dioxide (TiO,) films were deposited on fluorine doped tin oxide
(FTO) substrates via the sol-gel method. The power conversion efficiency
enhancement of solar cell is resulted from the efficient charge separation introduce by
increasing the interface area between polymer blend and metal oxide films. In this
work we report the role of thin metal oxide films and porous TiO, films in the
inverted structure organic/inorganic hybrid solar cell. The role oxide thin films in
inverted structure polymer solar cells was investigated by using TiO, and niobium
oxide (Nb,Os) approximately 10 nm in thickness. The experimental results
demonstrated that the thin metal oxide layer serve to separate the electron collecting
electrode and a blend of poly(3-hexylthiophene) (P3HT) and phenyl-C61-butyric acid
methyl ester (PCBM) film. It was necessary to promote the formation of continuous

PCBM film to block holes in P3HT from being recombined with electrons in



Vi

collecting electrode. An employing of TiO, buffer layer leads to power conversion
efficiency as high as 2.8%. As for Nb,Os, in spite the fact that its conduction band is
higher than the lowest unoccupied molecular orbital (LUMO) level of PCBM polymer
acting as electron transport material, a power conversion of 2.7%, which was only
slightly different from the 2.8% achieved for the cell using TiO,. These experimental
results suggest a tunneling mechanism for the electrons to transport from the PCBM
to electrode over the oxide film, instead of a diffusion through the oxide film arising
from either energy or concentration difference of the photogenerated electrons.

In case of porous TiO; films, the result shows that the pore size in the TiO,
films could be effectively controlled by varying the stirring time and titanium
isopropoxide (TTIP) content in solution. The best of open circuit voltage(Voc), short
circuit current (Jgc), fill factor (FF) and power conversion efficiency (n) of the hybrid
solar cells using mesoporous TiO, films were Vo= 0.602 V, Js:=9.03 mA/cm?,
FF=62.0%, and n=3.4%, respectively. Therefore, the enhancement of the power
conversion efficiency could be resulted from the efficient charge separation due to
increasing interface area at highly homogenous of porous TiO; films with suitable

diameter lead to increase the electron transport to the electrode.
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