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The field of photovoltaic applications is continuously increasing along with the aim of 

integration into various landscapes like water, cropland, or buildings. In this regard as well as 

for efficiency enhancement, semitransparent devices play a central role be it for tandem, 

bifacial, or immediate transparent usage. The presentation focuses on semitransparent solar 

cells made from chalcopyrites, a highly stable and tolerant material system that allows for 

advanced device concepts with low material consumption. The optimization of these devices 

has to consider structural and electrical effects that are closely linked. Furthermore, optical 

concepts for the most efficient light absorption are explored, which are also closely 

interrelated with effective carrier collection. The two concepts of bifacial semitransparent 

ultra-thin and micro-concentrator Cu(In,Ga)Se2 solar cells will be presented. Both, 

experimental investigations as well as numerical simulations will be shown to shed light on 

the devices' performance and potential optimization. In this way, we aim to make chalcopyrite 

solar cells ready for a broad field of applications and for the next generation of photovoltaics 

which has the potential to surpass Shockley-Queisser’s single-cell efficiency limit. 
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