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Back Reflector of Solar Cells Consisting of One-dimensional Photonic
Crystal and Double-layered Two-dimensional Photonic Crystal
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(1 Guangxi Colleges and Universities Key Laboratory of Optoelectronic In formation Processing » Institute of Electrical
Engineering and Automation s Guilin university of Electronic Technology . Guilin, Guangzi 541004 ,China)
(2 Guangxi University of Science and Technology , Liuzhou, Guangxi 545006, China)

Abstract: A highly efficient back reflector of amorphous silicon thin-film solar cells, which is consisting of
one-dimensional photonic crystal and double-layered two-dimensional photonic crystal was designed by
medium a-Si ¢ H and SiO,. The structure parameters of the back reflector were optimized by calculating
its reflectivity and transmissivity at the range of 300 ~1 100 nm by the finite difference time domain
method. The optimal structure was obtained by the calculation and comparison of the short circuit current
density in different structural parameters. The results show that the propagation path of photon in the
cells can be extended and it can help to reduce the influence of the absorption layer's thickness on the
efficiency of the cells, and improve the absorption efficiency of the battery. So the highly efficient back
reflector can greatly enhance the capacity of light harvesting and improve the short circuit current density
to 31. 96 mA/cm®, which is increased by 51. 0% comparing with the solar cell with metallic back
reflector of Ag/ZnO that is widely used now.
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(a) Schematic of solar cell
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Schematic of amorphous silicon thin-film solar cells
with 1D and double-layered 2D Photonic Crystal

back reflector

(b) Top view of 2D PC
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Fig. 2 Refractive index ratio vs. photonic band gap
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Fig. 3 Period of 1D PC vs. photonic band gap
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Fig. 4 Filling ratio of 2D PC vs. short circuit current
density of the solar cell
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Fig. 5 Thickness of 2D PC vs. short circuit current
density of the solar cell
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Fig. 6 Lattice period vs. short circuit current density

of the solar cell
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circuit current density of the solar cell
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Fig. 8 Schematic of solar cells with four different structures
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No back reflector (as reference) 17.97
Flat Ag/ZnO back reflector 21.16
1D PC back reflector 21.28

1D and dual 2D PC back reflector 31.96
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