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Ø  7 bilayers of alternating SiO2 (dark) & ITO (bright)
Ø  ITO infiltration across the porous SiO2 layers results 

in vertical conductivity
Ø  Sheet resistances approach those of commercial 

TCO (∼15-20 Ω/sq)
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Spectral tunability and partial transparency render dye-sensitized 
solar cells[1] a promising technology for building integrated 
photovoltaics and for tandem solar cells. 
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The Laboratory of Photonics and Interfaces 
(LPI) is at the forefront of research on dye-
sensitized solar cells, which represent low-cost 
alternatives for PV and building-integrated PV.
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INTRODUCTION

Light harvesting of DSCs can be increased by substituting the 
scattering particles and standard counter electrode with 
conducting 1-D photonic crystals. Such Bragg Reflectors can 
be tuned to show high reflectivity in spectral ranges of weak 
dye absorption. Outside their photonic stop-band, light is 
transmitted with very little attenuation, resulting in 'see-
through' dye-sensitized solar cells showing similar 
photocurrents as when a traditional scattering layer is applied. 

However, high-efficiency DSCs usually include particles that diffusely 
scatter light in order to maximize photocurrents. As a result these solar cells 
are opaque, which is a big drawback for the before-mentioned applications. 
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Here we present a way to maximize light 
harvesting while maintaining selective 
transparency by optically coupling the DSC 
to a 1-D photonic crystal (Bragg Reflector). 
By contrast to the diffuse backscattering 
behaviour of randomly ordered large 
particles, photonic crystals reflect light only 
within a well-defined and tunable spectral 
range.[2] 
  

Ø  Tunable Bragg peak position through adjusting layer 
thicknesses, λmax = 2(nSiO2∙dSiO2 + nITO∙ dITO) 

Ø  Above 95% reflectivity at the max. of the stop-band
Ø  Transmittance outside stop-band is comparable to 

standard TCO

Ø  Photon-to-electron conversion efficiency (IPCE) can be 
selectively enhanced at the Bragg peak position [3]

Ø  Photocurrents & efficiencies of DSCs with a Bragg 
Reflector are up to 40% higher compared to a standard 
counter electrode

Ø  Red-response of the solar cell is increased when stop-
band is tuned to spectral ranges of weak dye absorption 


