all T ,~ § X
—— : e T 1 L
¥ <2 et ‘i : " ‘;:: : .‘“"/ g
:m ; “ - : - -'4.".:“.‘ f ; : :5 : E i . ; '
| i = s A
s | £ .2 3 3 -. %4 » et | .Er -l = 2 : " . -~
F | q ’ i ; il = in - Py :& ..3 _;
! : L : g e EREN el :
i - i = J
G | VIR St == 1 . ke = RS : |
¥ : : ‘ T AR
. o] - 2 - B o R S
e | ¥i - & , ¥ L )
\:4i g <
et -y - L4 ' :
S — e
v | by o = )
| | ‘ V : E S E C
— i e — == | 2 ls | 2 | |
» i %
y - MATERIALS
M J i /
! ! :-, :
|
)
|

Paul Hartmann
2020-06-26

- - EPI®nline Technology Meeting
.S Photonicdor Solar Energy Systems



Introduction : MATERIALS
Institute for Surface Technologies and Photonics

Hybrid Electronics

= Director. and Patterning
® Paul Hartmann | ‘ Barbara Stadlober
@ 5Research Groups , e Lightand Optical
. 4 S _ , s Technologies
~100Employees " i, e Christian Sommer
= 3 Locations in Austria _ | el b b2 Laserand Plasma
m Weiz 5 Wl =3 Processing

® Niklasdorf Wolfgang Waldhauser

® Pinkafeld
Sensorsand

FunctionalPrinting
Jan Hesse

SmartConnectedLighting
FranzPeter Wenz|

Paul HartmannJoanneunResearch, EPIC Meeting Bhotonicgor SolarEnergySystems, June 2020



JOANNEUM \
RESEARCH >
MATERIALS /

: The problem : optical loss in standard PV modules

Aim:
Reductionof opticalloss
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The solution #1: Light guiding elements on module level
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i The solution #2: Light -guiding Films

® |[n particular at the edges of PV moduleswehave a more or | ess A

® By the use of light-guiding films, the module area can be exploited effectively
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Micro -optics with
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Mastering Process:. Grey scale Lithography

'SimulationA CADmodel

Masteringtool:

e.g.
Greyscalelithography
WL=375nm

min. feature size 200 nm

aspect ratio 1:4
max. structure
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Coloring of industrial solar cells
Ag nano-particles on ¢ -Si solar cells

® 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

® VgcorFF
not significantly decreased

® Power loss due to coating A less than 10%

w Alternative plasmonic colors could be realized with other
materials than Ag
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