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CSEM PV-center has developed novel ideas and products based on silicon thin film technologies for Building Integrated Photovoltaic (BIPV). By playing with 

the thickness of the single amorphous silicon layer and the encapsulation scheme it has been possible to adjust the color of the photovoltaic modules to 

make them look like terracotta tiles and enhance the acceptance of photovoltaic in the built environment. New techniques to micro-pattern surfaces have 

been tested and applied to allow new visual appearance and in specific cases an increase in efficiency (up to +2%).  

These thin-film colored modules are now commercialized by the Swiss company ÜserHuus. 

Thin Film Colored Modules for Building 

Integrated Photovoltaic 
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 Module efficiency  

 η= 9% single junction  

 η= 12% double junction 

 Low temperature coefficient > rear ventilation system not needed 

 γ =-0.13%/°C single junction 

 γ =-0.36%/°C double junction 

 High  relative yield in weak and diffuse light  conditions 

 Ideal when optimal positioning of the modules is not possible. 

 Micro-pattern technique:  

 To improve visual 

appearance 

 To increase efficiency 

Micro-pattern of surfaces 

Silicon thin-film modules for BIPV 

Farmhouse roof in Fribourg covered with Terracotta modules 

 Multifunctionality: 

 Mechanical stiffness 

 Water barrier 

 Insulation 

 Sun protection 

 Electrical power generation 

 The tiles ensure to the roof its water tightness which therefor allows an 

installation without additional aluminium frame and resulting costs 

Terracotta modules 

 Tuned  a-Si layer thickness 

 Optimized encapsulation scheme and materials 

Standard a-Si module 

Orange module 

Terracotta module 

Demonstration of multifunctional solar tiles 

 Terracotta modules look like 

terracotta tiles  


