
CSEM SA            |            Rue Jaquet-Droz 1            |            CH-2002 Neuchâtel            |            T +41 32 720 5111            |            F  +41 32 720 5700 

info@csem.ch www.csem.ch 

The use of PV is essential in order to construct nearly zero energy buildings and increase the ratio of energy produced from renewable sources. Currently, 

there is a lack of PV products in the market particularly designed to be integrated in buildings. Architects constantly demand new solutions to customize the 

color of PV elements to make them blend into the building skin. White color attracts particular interest as it is widely used in architecture for its elegance, 

versatility and fresh look. Despite of its demand, no true white solar modules are available in the market; the natural perception being that it is impossible as 

most of the light is to be reflected. 

CSEM has developed a new technology to make white solar modules a reality. It combines three different elements: (1) a solar cell technology able to 

convert solar infrared light into electricity; (2) a selective filter which reflects the whole visible spectrum while transmitting infrared; and (3) scattering of 

visible light.  
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Aspect and Performance 

• Homogeneous white appearance (PV 

cells and interconnection ribbons 

completely hidden) 

• Approximately 55% of the current which 

a HIT solar cell generates comes from 

IR (700 – 1200 nm) 

• Unlike classical solar cells which have 

Voc around 630 mV, HIT solar cells reach 

values close to 730 mV 

• Even without using the visible part of the 

spectra, the overall conversion efficiency 

of a white module could be over 10%. 

• HIT solar cells have a particular  high 

response in the IR part of the spectra 

(even higher than Sunpower solar cells).  

IR transmitting / visible reflecting-diffusing 

• Visible – IR selectivity is achieved by 

means of stacks alternating low and high 

refractive index materials. 

• The stacks are deposited either on 

flexible or glass substrates by using 

PVD or CVD techniques compatible with 

large area deposition. 

Coating on glass Coating on plastic 

• Innovative technology which can be applied either on top of any existing module or 

integrated into new modules during assembly. 

Next steps: 

• Test reliability of the modules. 

• Extent the concept to develop a color palette with the possibility to choose the desired 

color (PV module customization). 

• Display of information on top of PV modules (logos, images, …)  

 

• White module efficiency above 11% 

• Efficiency losses around 40% respect to 

standard modules. 

High efficiency HIT solar cells are the preferred option to be used in white modules 

Light diffusion of visible light needed to give a white aspect to a mirror-like surface 


