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Conclusions
• A picosecond pulsed laser source emitting at 1064 nm has been used to texture crystalline silicon wafers.

• Scribes 10 µm wide and 8 µm deep with a 1D or 2D pattern + a chemical etching to remove the silicon oxide layer. 
• Best results: Total reflectance values about 8.2 % for polished mono-Si, 8.5 % for as-cut mono-Si, and 8.8 % for as-cut multi-Si

respectively.  Improvement in light absorption in all silicon wafers, but specially in multicrystalline Si.
• The laser textured surface free of impurities obtained after the chemical cleaning with HF is specially interesting for heterojunction 

solar cells. Future work will be focused in surface passivation.
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-Previous optimization of 
scribes: 10 µm wide, 8 µm 
deep

-Frequency: 50 kHz
-Pulse energy: 13·10-6 J
-Speed: 17 mm/s

Light trapping strategies is a direct way to improve solar cells behavior. The texturization of one or more surfaces is an
industry standard in solar cells manufacturing, usually achieved by a chemical etching. But the control of the final morphology is
limited, especially in multicrystalline silicon wafers where the etching rate in basic solutions is dependent on the crystal orientation
of the silicon grains.

This work shows the changes in the incident light total reflection of silicon samples when they are textured by direct laser
beams. We compare them with similar samples textured by standard chemical etching that was optimized in a previous work1 for its
use in silicon heterojunction solar cells.

The laser textured samples show better results than chemical 
etched samples for all types of wafers tested in this work:

-1D & 2D patterns
-Inter-scribe distance from 
15 to 30 µm
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Cleaning process

RHem (400-1000 nm) Laser texturing Chemical texturing

Polished, mono-Si 8,2 % 12 % 1

As-cut , mono-Si 8,5 % 11% 1 

As-cut, multi-Si 8,8 % 24% 1 


