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Abstract

This research was studied the effect of titanium dioxide (TiO,) thin film layer to dye-
sensitizer solar cell (DSSC) efficiency. The TiO, thin film deposited by pulse cathodic arc
plasma deposition with rate of 1 pps. The plasma source was a 99.9% Ti rod, deposit to the
2XA1 cm2 glass slide with -50 VDC bias voltage. The sample was place at 10 cm away from the
plasma source. After deposited, the samples were annealed in ambiance air at temperature
450°C for 1 hour in order to form oxide. The properties of TiO, thin films would be investigated
before combined to fabricated DSSC device for efficiency measurements. From the results,
films with 500 to 2,500 deposition pulses gave the thickness between 47 to 212 nm. Raman
spectra indicated TiO, anatase phase. The percentage of optical transmission between 400 to
700 nm wavelengths, were in the range of 60-90% decreasing with film thickness. The optical
energy band gap (Eg) had been observed in the range of 3.23 to 3.34 eV. The addition of TiO,
blocking layer was improved the shot-circuit photocurrent (Ji. ) and open-circuit voltage (V. ).
The optimum performance occurred at 2,500 deposition pulses of TiO, blocking layer, given
maximum Jg. and V. are 4.11 mA/cm2 and 0.63 V, respectively. In addition, the current
densities were rather stable for all condition. The optimum power conversion efficiency (n) was
2.33 %, while the DSSC without blocking layer would be 0.59 %. It was improved by 295%
compared with the DSSC without TiO, blocking layer. The results can improve for large scale

for require voltage and current. Moreover, the cell lifetime should be improved.
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