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Aim:
Reductionof opticalloss

absorbed by cell

cell reflection

glass reflection

metallization

gaps between cells

corners (pseudosquares)

frame

The problem : optical loss in standard PV modules
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The solution #1: Light guiding elements on module level

Ellipsoid shape:

lateral dimension: 1-5 µm

Axial dimension: 3-20 µm

Depends on laser power and 

on scanning speed
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Formation by laser scribing process
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In particular at the edges of PV modules we have a more or less Ădeadñ area

By the use of light-guiding films, the module area can be exploited effectively

The solution #2: Light -guiding Films

Light guidingfilm

Module edges

Solar cell
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Mastering Process: Grey scale Lithography
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Simulation ĄCAD model

Masteringtool:
e.g.
Grey scalelithography
WL=375nm

min. feature size 200 nm 

aspect ratio 1:4

max. structure 
height (Z) 60 µm

substrate size сέ

writing speed 1 cm2/h

Paul Hartmann, JoanneumResearch, EPIC Meeting on Photonicsfor Solar EnergySystems, June 2020



The colour of industrial c-Si solar cells can be tuned by 

applying plasmonic effects (Ag nano-particles)

The plasmonic colour does not depend on angle of observation

Current losses

VOC or FF

not significantly decreased

Power loss due to coating Ą less than 10%

Alternative plasmonic colors could be realized with other 

materials than Ag

Coloring of industrial solar cells 
Ag nano-particles on c -Si solar cells

Presentedat SPIE Optics+ Photonics(2016)
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