
   

The Solar Quest for High-Efficiency III-V Cells 
 

Abstract 

III-V semiconductors have a great potential for enhancing the efficiency of solar cells using multi-

junction and intermediate-band technologies. The Solar Quest project in the University of Tokyo 

has promoted intensive study on the development of materials, characterization of cell functionality 

and experimental validation of high-efficiency concepts such as carrier transport in quantum 

nanostructures and two-step photon absorption in intermediate-band structures. Recently, the 

project extends its activity toward cost reduction of III-V cells so that they can be cost effective not 

only under sunlight concentration but also without substantial concentration. This talk will 

summarize recent progress of the project.  
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Carrier transport and current collection model in multiple 
quantum well solar cells 
 

Abstract 

Multiple quantum well (MQW) solar cells have been explored as one promising next-generation 

solar cells toward high conversion efficiency. The dynamics of photogenerated carriers in MQWs 

are complicated, making it difficult to predict the device performance. An effective-mobility 

approximation, in which MQW region is approximated as a quasi-bulk material with specific 

effective drift mobility, will be discussed. This reduces the device complexity and allows us for 

further quantitative device analysis. A model for photocurrent of MQW solar cells using effective 

mobilities which provides a new aspect for the device design and optimization will be demonstrated. 
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