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Application of Quantum Dot in Solar Power -- Roy Chiu 

 

Quantum dot (also named as nanocrystal solar cell) is considered a very good candidate to become a 
viable solution for being used as photovoltaic cell to produce electricity at competitive cost. 

Commercial production of solar cells that convert solar power to electricity was long available. However, 
the cost associated to making it is too expensive that it is still uneconomical to become a major source to 
produce electricity. Two major factors contribute to the highly cost are production processes and 
conversion-yield efficiency. 

First generation of solar cell was made of silicon wafer. Since silicon is not sensitive to absorbing light, 
solar cell has to be made very thick. This requires a lot more materials to make. Improvement was made 
in the process in the second generation to produce much thinner film and reduce cost of material. 
However, the making of the solar cell with silicon depends on expensive high-vacuum processes. Also, 
the yield efficiency is still low. In today's solar cell technology, 20% is about the amount of efficiency it can 
yield. 

Scientists are looking into a number of areas to improve the efficiency and reduce the amount of material 
of making solar cell. By studying of material at nano scale, more characteristics in materials are found, 
and that can be applied to making more efficient and cheaper solar cells. 

Silicon is a popular material and is in high demand because of its semiconducting characteristic. This 
characteristic is critical in solar cell. Researcher has found that there are more materials that have 
semiconducting behavior and can yield better results than silicon. 

Energy is absorbed when exciting electrons to higher energy levels. Energy is released when electrons 
drop from a higher energy level to a lower level. The difference between two energy levels is the 
bandgap.  By constructing quantum dots that have bandgap energy closer to the spectrum of sunlight, 
more energy can be converted into electricity. Furthermore, quantum dots with multiple bandgaps within 
the sunlight spectrum waste less energy because more wavelengths can be absorbed by different 
bandgaps. 

When formed in quantum dots, materials such as lead selenide is found to produce as many as 7 
electrons from one high photon of sunlight. That is 7 times of conventional solar cell. It is believed that 
efficiency of solar cell can be improved to as much as 60%. 

By applying manufacturing process of "spinning-coating" or printing, quantum dots can be uniformly 
applied onto a substrate at a very thin layer. The thin layer gives great flexibility in production and 
requires less material. Both reduce production cost dramatically. 

Although there are many promising results in quantum dots, there are still a lot of obstacles to cross in 
technical level and manufacturing steps. Current technology of solar cell can generate electricity at about 
3 times of the cost compared to other energy sources. In order to use solar cells as a true alternative for 
generating electricity, those obstacles have to be overcome. 
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