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Abstract : We have discovered an important technical solution that could make new approaches in the processing of wet
silicon etching, especially in the production of photovoltaic cells. During its inferior light-trapping and structural properties,
the inverted pyramid structure outperforms the conventional pyramid textures and black silicone. The traditional pyramid
textures and black silicon can only be accomplished with more advanced lithography, laser processing, etc. Importantly, our
data demonstrate the feasibility of an inverted pyramidal structure of silicon via one-step Cu-catalyzed chemical etching
(CCCE)  in  Cu  (NO<sub>3</sub>)<sub>2</sub>/HF/H<sub>2</sub>O<sub>2</sub>/H<sub>2</sub>O  solutions.  The
effects of etching time and reaction temperature on surface geometry and light trapping were systematically investigated. The
conclusion shows that the inverted pyramid structure has ultra-low reflectivity of ~4.2% in the wavelength of 300~1000 nm;
introduce of Cu particles can significantly accelerate the dissolution of the silicon wafer. The etching and the inverted pyramid
structure formation mechanism are discussed. Inverted pyramid structure with outstanding anti-reflectivity includes useful
applications throughout the manufacture of semi-conductive industry-compatible solar cells, and can have significant impacts
on industry colleagues and populations.
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