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Main research topic: large area precision coatings for optics and sensor applications
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Abstract :

The Fraunhofer-Gesellschaft (society) is one of the world’s leading applied research organizations
transforming innovative ideas into technological breakthroughs. This is done in close collaboration
between academia and industry partners via direct or partially public funded projects.

Fraunhofer FEP has its core competence in the fields of surface technologies and organic electronics.
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It provides scalable surface engineering solutions for a broad variety of different substrate materials and
form factors for numerous applications, e.g.

e wafer-based opto-electronics

e flexible food packaging and energy conversion

e treatment of parts and components for mechanical, barrier or catalytic properties

e roll-to-roll and sheet-to-sheet coating and treatment of transparent substrates for optical

applications in automotive or display industry.
This presentation will focus on sheet-to-sheet and precision coatings, mainly developed for partners in

Germany and Europe. [ will give an overview on finished and ongoing R&D projects including some results.
The following three topics will be presented in detail:

Going curved and strong — Advanced large area optics

Magnetron sputtering is widely used for optical functionalization of transparent substrates. Regardless
it's wide spread use on a very broad variety of substrates the demands for coating and equipment
performance are continuously increasing. Excellent results in terms of optical precision, homogeneity,
defect density, optomechanical properties, conformality can be obtained in dedicated coating systems on
limited substrate sizes and throughput. However, there is an increasing need for such high levels of
performance for in-line coating tools on large area substrates (>1m?) for arising applications such as
holographic displays, automotive head-up-displays, scratch resistant touch panels as well as large area laser
optics. In order to address these needs a dedicated precision in-line pilot coating system has been set up
at Fraunhofer FEP. Special features like the highly dynamic linear drive, in-situ adjustable trim shields,
dedicated tubular and planar magnetrons, in-line metrology as well as additional plasma activation provide
for dense and homogeneous layer stacks at low particle levels on 2.5 D curved substrates up to 780x680

mm?.

Let there be light - Opportunities and challenges of large-area inline flash lamp annealing

Annealing procedures or deposition at elevated temperatures are commonly used to adjust and alter
crystallinity, defect density, stoichiometry, morphology and others for given applications. However, the
applicable temperatures are often limited by the substrate material and/or economic considerations.
Therefore, rapid thermal annealing processes are an energy and cost-efficient alternative enabling thermal
treatment of functional layers and coatings. By superimposing periodic flashes and moving the substrate
perpendicular to the lamp axis, large areas can be continuously and homogeneously annealed. The
corresponding flash lamp equipment with a lamp length of 750 mm has been implemented in an inline
vertical coating machine platform at Fraunhofer FEP providing sampling capabilities and a development
platform for substrate sizes of up to 600 x 1200 mm?. This talk introduces the principles of FLA as well as
the setup at Fraunhofer FEP and relating them to the applications addressed over the last couple of years
such as large area TCO coatings and treatment of Ag-based lowE multilayer stacks.

Static precision coating

In the group Static precision coating wafer-sized substrates up to diameter 300mm are coated using static
magnetron sputtering. Using our own development Double Ring Magnetron DRM 400 film thickness uniformities of up
to £0.5% across 200mm can be achieved. Typical application examples are:

e Coatings for optical interference layer systems in the VIS, UV and IR, e.g. oxides, nitrides, fluorides

e Piezoelectric coatings, especially AIScN, also other lead-free materials

e Electrical isolating coatings, mainly based on Aluminum- and Silicon-Oxynitrides;

also in combination with high thermal conductivity, also high-k dielectric materials
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