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c-Si band gap = 1.12 µm
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c-Si band gap = 1.12 µm

a-Si band gap = 0.71 µm amorphous silicon: 
transparent to 53% 
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femtosecond-laser structuring process
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thin-film silicon results
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Structuring process

SF6 gas
100 fs
800 nm

3 µm
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absorptance:  A = 1 − (T + R)
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Material properties

original substrate

1 1 µµmm

surface layer
1.6% sulfur

polycrstalline



Material properties

diodic junction forms across interface
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Material properties

diodic junction forms across interface

laser irradiation
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Material properties

thermal anneal
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Material properties

evaporate Cr/Au

diodic junction forms across interface
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Material properties

1 1 µµmm

absorbs nearly all incident light (250 - 2500 nm)

can form p-n junction

great properties for solar cell!
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Solar cell results
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Thin-film silicon 
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Thin-film silicon 

advantages:

thin-film silicon is cheaper

has a similar structure to our microstructured layer

potential significant increase in efficiency of thin film 
silicon solar cells
  

  our samples absorb nearly all sunlight after 
formation of layer < 1 µm thick



Thin-film silicon results

irradiation of amorphous silicon thin-film
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Thin-film silicon results

irradiation of amorphous silicon thin-film
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Outlook

manufacture solar cells from femtosecond-laser 
microstructured thin-film silicon



Summary

femtosecond-laser microstructured silicon:
 
 absorbs nearly all incident sunlight

 can be incorporated into a photovoltaic device

 may increase efficiency of silicon thin film solar cells
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