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Dye solar cells (DSC) are photovoltaic devices in 
which the absorption of sunlight is realized by dye 
molecules attached to the surface of a titanium 
dioxide (TiO2) electrode. In order to improve the 
light harvesting by the dye the optical design of 
these cells can be modify. It was already 
demonstrate that coupling nanoparticle one 
dimensional photonic crystal (1DPC) [1,2], which 
efficiently localize the incident light within the 
absorbing electrode in a targeted wavelength range, 
gave rise to increase of the power conversion 
efficiency of the cell. Such 1DPC showed no diffuse 
scattering, which allowed one to attain, for the first 
time, devices of enhanced efficiency while 
preserving the transparency. But the low 
photocurrent enhancement compared with 
theoretical predictions [3] and the fact that the fill 
factor of the cells decrease with the presence of 
these multilayers indicated that there may be an 
electrolyte diffusing problems. 
 
New highly porous nanoparticle-based 1DPC [4] are 
attached to the working electrode. New porosity of 
these structures are the result of the incorporation 
of a polymeric porogen to the multilayer while being 
deposited and its subsequent removal by thermal 
annealing. In this way, not only the porosity is 
increase but also the pore size distribution is wider, 
thus the mass transport through the crystal is 
improved. Higher power conversion efficiency is 
obtained from the cells in which highly porous 1DPC 
are implemented [5]. 
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Figure 1: On the top diffusion resistance of nanoparticle based 1DPC 
built with different quantity of polymer porogen. At the bottom IV 
curves measured for DSSCs in which a non-modified 1DPC (grey 
dashed line), a highly porous 1DPC (grey solid line), and a reference cell 
(black solid line). 
 


