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Photovoltaic solar cell conversion technologies are attracting increasingly 
higher attention due to recent developments in reducing their cost and 
improved conversion performance. In particular, crystalline Silicon (Si) cell 
technology has reached an extremely well maturity level with well-optimized 
material and process conditions. However, for an ultimate victory of solar 
energy over other energy resources, further improvements in the cell 
efficiency and the cost are needed. Such developments should be based on 
new and exotic approaches employing new material types and device 
structures. Amongsuch efforts, light management on the cell surfaceare 
attracting special attention due to the potential improvements both in the cell 
efficiency and material cost. Especially, in the case of thin Si wafer (<100 
micron), which is being extensively studied to lower the material cost,light 
management is crucial to use the incoming light effectively. Light trapping 
techniques aims at increasing the path length and the number of scattering 
events of the incident photons, thereby increasing the light absorption. Both 
reflection and transmission through the cell are significantly reduced in this 
way. Traditionally, surface texturing and anti reflection coatings have been 
commonly used for this purpose. Alternatively, Si nanostructuresare being 
extensivelystudied for light trapping applications in crystalline and thin film 
solar cell systems. Si nanowirescan be formed as vertically aligned and 
integrated arrays on the surface, which was found to bring remarkable light 
trapping strength. In addition, various photonics structures employing metal 
and semiconductor nanostructures have been incorporated onto the surface 
of the device to improve the light conversion properties Among them silver 
nanoparticles have attracted special attention for their favorable plasmonic 
behavior in the visible part of the solar  spectrum. 

In this work, we have studied light management properties of Ag 
nanoparticles andvertically aligned Si nanowires incorporated to the Si solrar 
cells and thin film devices. After a detailed parametric study, they were 
applied to industrial size (156 mm x 156 mm) solar cells. We found that the 
nanowire-decorated solar cells reach similar efficiency values as the standard 
pyramid textured cell, showing the potential of the technique.  

In the case of Ag nanoparticles, we have shown that they can easily been 
fabricated by so-called de-wetting technique on very large areas. We have 
analyzed the light management properties of them by optical measurements. 
We have also shown that photocurrent enhancement can be obtained in thin 
film Si through plasmonic scattering from Ag nanoparticles. 


