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Application of CdSe/ZnSe/ZnS Quantum Dots in Monocrystalline Silicon Solar Cells

YAN Xing-mao, WANG Qing-kang

Key Laboratory of Thin Film and Microfabrication Technology of Ministry of Education, Research Institute of
Micro/Nano Science and Technology, Shanghai Jiao Tong University, Shanghai 200240, China

Abstract: The luminescent down-shifting characteristics of CdSe/ZnSe/ZnS core/shell/shell quantum dots 5.
(QDs) were studied by incorporating the QDs as the down-shifting luminescent material into polymethyl-
methacrylate (PMMA). Firstly, the optical high-pass filter with threshold 420 nm was used to cover the solar

cell, so as to make the spectral response of the cell almost zero in the waveband range of 300~420 nm. Then 8-
the luminescent down-shifting (LD) layer of QDs was prepared on the external surface of the optical filters, we
found the external quantum efficiency (EQE) of solar cell improved. This indicates that LD layer can realize the
down-shifting of frequency spectra at 300~420 nm, which is out of the spectral response region of the normal

cell. Finally, in order to analyze the possibility of applying quantum dots to solar cells, the minimum
fluorescence quantum efficiency (FQE) of the quantum dots was calculated to be 87.8% according to the
measured EQE of solar cell.

Keywords: solar cell luminescent down-shifting layer CdSe/ZnSe/ZnS quantum dots external quantum
efficiency fluorescence quantum efficiency
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