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Abstract: A design is proposed to significantly increase the absorption of gallium arsenide thin-film
layer. This is achieved by patterning a grating in the layer. By using rigorous coupled wave method,
the absorption efficiency in the range of 300 ~900 nm has been analyzed for GaAs layer with rectangu-
lar and triangle gratings. The results show that the absorption efficiency of the two structures can be
improved relative to the flat absorption layer and the peak absorption rate can be increased by 55.9% .
And the structural parameters of the two structures have been also optimized. By analyzing the inci-
dent angular dependence of the two structures, it is concluded that solar cells with the triangular ab-
sorption layer have better characteristics in the same condition of thickness and filling factor. On the
other hand, the finite element method is used to calculate the field distribution for different absorption
layers. Good absorption enhancement can be observed directly from the absorption layer with gratings.

The research provides a reference for the preparation of solar cell structures with high performance.
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Fig.1 (a) Schematic view of the investigated complete pat-
terned stack. (b) Refractive index n and extinction

coefficient k of GaAs.
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Fig.3  Effect of 1D patterning on the absorption spectra of an

isolated GaAs layer
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