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¢
Two Approaches to Organic Solar Cells Heliatek

The future is light

Polymers (plastics): Oligomers / Small molecules:

= Heliatek approach
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Chemistry: Materials Development Hel?cﬂeke

Powerful absobers with unique performances The future is light

Smolecules ™ Fullerene C60

D ADA-BCO
D / \D A Molecule Structure

Organic
absorber
system
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Physics: p-i-n Tandem Devices Hel‘l'aielf

Stack design and engineering The future is light

@,

TCO front electrode
 + + + + + + + + F + o+ o+ o+

Optical

i Engineering:
Organic vacuum

deposited layers: _< Absorber layers

Total thickness ahre placed in
250 nm t e respective
interference
maxima.
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Key Performance Feature of HeliaFilm © Hel‘l'qielf

Superior Harvesting Factor The future is light

d) Superior low light performance C) High temperature behavior

Perfect for facades & compensation Perfect for hot climates and
of non -optimal orientation . applications with little  ventilation.

*compared to crystalline technology under comparable conditions
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Efficiency: 12%

Measured by SGS at standard test conditions
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Certified Efficiency 12.0% on >1cm? Heliatek

The future is light

“® Triple junction cell with two
different absorbers,
(the more widegap : University Ulm,
P. Bauerle)

® both absorbers ADA -type
oligomers covered by Heliatek IP

® no infrared -absorber involved vyet
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Latest R&D results
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What do we need for tandem cell [C
efficiencies of 13%? Heliatek

The future is light

optical density (absorption)
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First efficient small molecule NIR absorber Heliatek

The future is light
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Durability: Next -Gen encapsulation system Hel?qieke

Latest R&D results The future is light
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Precise and homogenous production process for little upscaling losses

(]
Heliatek

The future is light

Roll-to-roll process

(@ Continuous process
@500 m long rolls
(20.30 m wide web

Vapor deposition

Linear sources

Homogenous
deposition

Multi -layer stack

Low temperature
(120 AC)

Laser structuring

Precise process
Ultra narrow scribes
Minimum area losses
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HeliaFilm © Heliatek

First pilot line implementing vacuum roll  -to -roll production The future is light
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