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Investigation effect of CdSe/ZnS core/shell quantum dots on the characteristics of a
silicon solar cell
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2 School of Electrical, Electronic and Computer Engineering, University of Western
Australia
3 Photonics Center of Excellence, University of Tabriz

Abstract

Silicon solar cells mainly absorb visible light, while sun emits ultraviolet, visible and infrared light. One way to increasing
the power conversion efficiency of the silicon solar cells is to implementing the quantum dots (QDs). The QDs have various
applications in solar cells, detectors, sensors and other devices. CdSe/ZnS core/shell QDs absorb high-energy photons and
converting them to low-energy photons; they absorb ultraviolet light and emit visible light. Thus, implementing CdSe/ZnS
core/shell QDs leads to absorbing a wide range of ultraviolet wavelength spectrum. In this paper the total absorbed power,
surface reflection, generation rate and current density-voltage curve for a quantum dot-sensitized silicon solar was
investigated by means of finite difference time domain (FDTD) method. The results showed that the implementing
CdSe/znS core/shell QDs increase the total absorbed power in ultraviolet wavelength region and leads to increasing the
electron-hole pair generation rate and 31.63% power conversion efficiency enhancement.
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