Thin film solar cells integrated
In facade elements
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Copper Indium Galium Selenide (CIGS)

Transparent conductor
(TCO)

Cu-In-Ga-Se
Absorber material

Metal back
contact
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TF- PV is all about coating
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Perovskites: printable solar cells
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Towards industrial processing
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Why Integration of PV ?

Do things that are not possible today

Reduction of assembly related labor and material costs
= Opportunity for expanding portfolio/adding product value

= Opportunity for new business approach; selling/leasing
energy instead of selling products

(/5| SOLLIANCE




26/11/2018

26 November, 2018 =11

Connecting 2 separate worlds

* Building Industry = Solar industry
« High mix of product variety * Low mix of product variety
* Low degree of * High degree of industrialization/
industrialization/automation automation
* Low degree of integration in * Low degree of integration in
products products
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Vision

= Asignificant increase in use of solar energy can be realized by integrating PV
functionality in the world as we know it (buildings, infra, transport vehicles).

= This is not possible with the nowadays-limited solar industry’s standardized products

= PVis afunctionality, not a product

Flexible PV semi-fabricates are the key towards esthetical and
automated product integration
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PV Iin Facade Elements
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.Colored cells (CVD)
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g Colored front glass (PVD/CVD)
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Colored front glass (dip coat)
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TF PV In composite materials
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TF-PV in Cbmnposites
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Concluding remarks

Coating and surface technologies are an integral part of PV manufacturing

*  Celllevel

*  Module level
Thin Film solar cells are very well suited for customized and integrated applications.
PV as functionality in fagade panels is “hot”.

New methods for coating/printing colors with a minimum efficiency loss are being developed.

Feasibility of integration of TF PV in classic facade panels is shown
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