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Introduction

• Why Solar Cells?
– Depletion of conventional energy sources
– Environmental Issues



• Solar Energy

[continued...]

So why isn’t it a dominant energy source??

*Interesting fact: One hour of the sun’s energy received by
the Earth’s surface is sufficient for the entire human
population’s need for one year !!!

– Unlimited
– Not Localized

– Free

– Environmentally Friendly



Costs
• Ways to lower costs.

– Cheaper materials
– Greater throughput
– Higher power conversion efficiency

Alternative to Silicon Based Solar Cells:
Organic Solar Cells



How does it work?



Improvements on the previous model



Recent Developments…



Comparisons
• Advantages

– High absorption co-efficient of the organic 
materials, so only thin layers needed

– Light weight and flexible
– Optically tunable
– Large area
– Can be processed at room temperature
– Low cost of fabrication
– Less toxic manufacturing techniques

• Disadvantages
– Excitons have short recombination lifetimes
– Low electron/hole mobility



Conclusion

• Current Organic/Hybrid cell efficiency below 3%
• Further optimization of device performance can be 

achieved by optimization of device physics.
– Optimize choice of metallic electrodes
– Optimize choice of donor-acceptor pair
– Optimize network morphology for the 

composite materials for enhanced transport and 
carrier generation.


