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High-Efficiency Dye-Sensitized Solar Cells by
Extended Spectral Response Utilizing Dye Selective Positioning Method
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We have developed a facile method to position different dyes (N719 and N749) sequentially in a mesoporous TiO2
layer through selective desorption and adsorption processes. Only upper part of the first adsorbed N719 dye was
selectively removed by the desorption solution formulated with polypropylene glycol and tetrabutylammonium hydroxide
without any damages of the dye. The desorption depth was controlled by the number of desorption process. Multi-dyed
dye-sensitized solar cells (MDSSC) were fabricated by utilizing the method and their photovoltaic properties were
investigated. From the incident photon-to-current conversion efficiency (IPCE) measurement, it was found that the
MDSSC exhibited the extended spectral response for the solar spectrum while without decrease of maximum IPCE value
compare to the DSSCs using one kind of dye (N719 or N749). The highest photocurrent density of 19.3 mA/cm2 was
obtained from the MDSSC utilizing 15 pm N719 / 14 pm N749 bi-layered mesoporous TiO2 film. The photocurrent
density was 25% and 8% higher than that of the DSSC using only N719 and N749 dye as a sensitizer, respectively.
The power conversion efficiency of 9.8% was achieved from the MDSSC under the AM 1.5G one sun illumination.
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