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In this study, in order to reduce the light reflection loss of thin
crystalline silicon solar cells, we aimed to develop a process for forming a light anti-reflection
nanostructure on the Si surface using inexpensive and non-toxic hydrogen plasma. A study on the
mechanism of why an anti-reflective surface can be formed by medium-pressure hydrogen plasma was
conducted. It was found that the incidence of positive ions is important for nanocone formation,
that nanocone structures are not formed in a pure hydrogen atmosphere, and that an oxynitride film
acting as a micromask material is required. Furthermore, the height of the obtained nanocones
reached 6 um at the maximum, and their absolute optical reflectance was below 1% over a wide
wavelength range from 350 nm to 1040 nm, realizing low reflectance over an extremely broad band.
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