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Record power conversion efficiencies of organic solar cells have now exceeded 10 % [1] 
which has long been considered a benchmark for market entry for low cost emerging 
photovoltaic technologies. Current research is focussed on further improving solar cell 
performance. Advances in this field require interdisciplinary approaches, as well as 
cooperation between fundamental and applied research.  

The photovoltaic conversion process consists of 4 basic steps: light absorption, charge 
separation, charge transport and charge collection. The efficiency of each of these steps 
determines the overall power conversion efficiency of the device. Organic photovoltaics is 
based on a molecular donor-acceptor system for generation of photocurrent (Figure 1). The 
extended bulk heterojunction formed between the donor and acceptor molecules in thin film 
facilitates efficient charge separation, while forming closed pathways to the electrodes for the 
transport of photocurrent.  

 
 

Figure 1:Molecular Donor-Acceptor system, electron microscopy image of the bulk 
heterojunction thin film active layer and the organic solar cell architecture. 

 
The underlying physical mechanisms of energy conversion steps in organic photovoltaics, 
particularly charge separation and charge transport, are still not well-understood. In this 
lecture I will review the basic principles of organic photovoltaics, and discuss how the 
molecular environment influences carrier separation and recombination [2,3]. Additionally I 
will talk about current models and open questions about carrier transport in these systems. 
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