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Fig.1 Refractive index n and extinction
coefficient k of CdTe
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Fig.2 The structure of rectangular

grating in the absorption layer
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Fig.3 The absorption efficiency of non patterned

and rectangle grating structure
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Fig.4 The average absorption efficiency of
different filling ratio (4 =300 nm)
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Fig.5 The structure of double filling ratios
rectangular grating (f, =0.6,f, =0.8)
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Fig.6 The absorption efficiency of the structure of single filling ratio and double filling ratios
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Fig.7 The average absorption efficiency of different

thickness of double filling ratios rectangular grating
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Structural Design of Absorption Layer in CdTe Solar Cells
Based on Grating Structure

SUN Xiaohong, ZHANG Lin, LI Wenyang, GUO Mingiang

(School of Information Engineering, Henan Key Laboratory of Laser and Opto-electric

Information Technology, Zhengzhou University, Zhengzhou 450001, China)

Abstract: A thin-film solar cell with a grating of double filling ratios in the layer was designed. The structure
of double filling ratios is to increase the absorption in the CdTe thin-film layer. By applying FDTD method , the
absorption efficiency in the range of 250 ~1 000 nm has been analyzed for CdTe layer with rectangular and
rectangular with double filling ratios grating. The results show that the absorption efficiency of the single filling
ratio and double filling ratios grating structures can be improved relative to the flat absorption layer. The aver-
age absorption rate of double filling ratios grating increased by at least 10% over non patterned in the range of
almost all visible spectrum. The results indicate that,by designing the structure,random reflection photonic in
grating increases the effect of time and distance in the light absorption layer,and finally improves the photo e-
lectric conversion efficiency of the thin-film solar cell.

Key words: solar cells; grating, FDTD ( finite-difference time-domain) ; absorption layer; CdTe



