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Molecular level changes translate to big efficiency gains for organic solar 
cells 

 
A team of researchers led by SANKEN (The Institute of Scientific and Industrial 

Research), at Osaka University has synthesized a new molecule that gives 
organic solar cells excellent power conversion efficiency 

 
Osaka, Japan – Organic solar cells (OSCs)—promising alternatives to 
traditional inorganic solar cells—have many features that make them key 
players in a greener future. One of these features is tunable chemistry, which 
allows scientists to precisely adjust or modify the properties of chemical 
systems to achieve desired outcomes. Now, researchers from Japan have 
tuned them to increase power conversion efficiency. 
 
In a study published recently in Angewandte Chemie International Edition, 
researchers from Osaka University have reported a new organic semiconductor 
that gives better power conversion efficiency than the accepted standard. 
 
OSCs are light and flexible and can be produced on a large scale for relatively 
low cost. They are therefore highly promising for applications such as 
agrivoltaics where large areas of land are used to simultaneously grow crops 
and turn the sun’s energy into electricity. 
 



https://doi.org/10.1002/anie.202412691


Summary: Researchers from Osaka University have designed and synthesized 
a new organic semiconductor for organic solar cells (OSCs). By adding specific 
side units to their structure, they achieved separation between the frontier 
molecular orbitals, leading to lower exciton binding energy and increased power 
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Fig. 1 



 

 
 
Fig. 2 
Quantum efficiencies of single-component organic solar cells (right) and 
performances of bulk heterojunction organic solar cells (left). 
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