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Surface texturing with slanted silicon nano pillars to reduce its optical reflectivity
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Antireflective surfaces are useful in many applications such as solar cells, light emitting diodes and optical lens systems. 
Coating anti reflection layers is one of the ways to improve light trapping and decrease the optical reflectivity from the 

surface. By controlling the refractive index of the coating layer, the destructive interference of light minimizes the reflection. 
However, the use of hetero materials can limit the thermal stability and eventually the long-term reliability. The surface 
texturing is another way of producing antireflective surfaces. Surfaces with silicon pillars in various shapes have been shown 
to exhibit low reflectivity compared with bare surfaces. These pillars are mostly vertical. If the pillars are tilted from the surface 
normal, more light would be trapped between the pillars. This would result in lower reflectivity of the surfaces. The surface can 
be textured through either wet or dry etching. Wet chemical etching is very simple to operate, but only crystalline substrates 
can be used to obtain slanted structures in wet chemical etching. Dry etching using gaseous plasmas offers high aspect ratio 
structures due to its anisotropic etching characteristics. In a conventional plasma etching process, a sheath is formed along the 
surface of a substrate, irrespective of its angle. Therefore, simply tilting of a sample is not adequate for obtaining slanted etch 
profiles during conventional plasma etching. In this study, slanted silicon pillars at arbitrary angles were fabricated using the 
slanted plasma etching technique. Optical analysis of surfaces with silicon pillars was made to investigate their antireflection 
properties. It was shown that the reflectance of the surface with Si pillars was affected by the aspect ratio as well as the opening 
area of the pillars.
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