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The association in full operation 

 
After the rise of the association in 2021, the first full year of operation has begun. A slow 
start, with shows still being voided as a result of the COVID pandemic, but as we continued in 
2022, we have seen events and meetings going back to normal. We have seen an increase in 
attendance and a need for people to meet again in person.

With Pilot Line Front Office becoming fully operational and by utilising a CRM system, we 
were able to get great insights into the market demand. We have seen a great demand in the 
technology, from Europe and beyond. Interest in learning about the capabilities of free-form 
micro-optics, requests for services and requests for partnerships. 

It was a year with a lot of progress in the use cases and the launch of the open call to support 
other European companies looking to implement free-form micro-optics. In trying to align 
association objectives and project requirements, we have encountered some hick-ups, but are 
now fully on track to support both direct customers as well as new pilot cases that will come 
in 2023.

It is a year of goodbyes as we had to say goodbye to member LIMBAK, who due to an 
acquisition was no longer able to remain with the association. But also a year of welcome 
as we ended 2022, with an extra-ordinary general assembly in which we accepted two new 
members.

The future looks bright and we look forward to growing the association and adding value to 
industry and partners. Let us make 2023 another #phabulous year for our association.

Toralf Scharf 
President PHABULOuS Pilot Line Association

Foreword President



4

The PHABULOuS Pilot Line Association is established to function as the entry point for (potential) 
customers interested in the services of the Pilot Line members. The Association is an independent 
legal entity with legal capacity governed by the bylaws signed by its thirteen Founding Members. 

Objectives 

The PHABULOuS Pilot Line Association is established within the framework of the H2020 European research project 
entitled “Pilot-Line Providing Highly Advanced & Robust Manufacturing Technology for Optical Free-Form Μicro-Structures” 
funded by the European Commission (“PHABULOμS Project”). 

The main objectives of the PHABULOuS Pilot Line Association are to:

• Implement the PHABULOμS Project in accordance with the Grant Agreement n°871710.
• Unify European research and technology organisations and industrial partners into a Pilot Line for the design and 

manufacturing of free-form micro-optics solutions.
• Test the efficiency of the pilot line concept through the validation of requests for piloting services within the 

implementation of the PHABULOμS Project.
• Promote advanced micro-optics technologies and solutions and offer a single-entry point (one-stop shop) in order to 

facilitate access to comprehensive problem-solving competency for the complete production chain.
• Represent the interests of the micro-optics community on a national and international basis.

Board of Directors

The PHABULOuS Pilot Line Association is owned by its members and managed by its board of directors:

• Toralf Scharf (President), Director Technology at SUSS MicroOptics (Switzerland)
• Paul Hartmann (Vice-President), Director of Institute MATERIALS at Joanneum Research (Austria)
• Philippe Steiert, Director of CSEM Regional Centers at CSEM (Switzerland) 
• Jan-Matthijs ter Meulen, CTO and Co-Founder at Morphotonics (Netherlands)
• Veli-Pekka Leppänen, CEO and Co-Founder at Nanocomp (Finland)
• Richard Clark, Finance Director at PowerPhotonic (United Kingdom)

The Association
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Pilot Line Front Office

The daily operations of the PHABULOuS Pilot Line Association are run by the Pilot Line Front Office (PLFO):

• Jessica van Heck, Managing Director
• Ton Offermans, Technical Coordinator

Members

The PHABULOuS Pilot Line Association has 12 members from 9 countries:

• CSEM (Switzerland)
• Joanneum Research (Austria)
• Fraunhofer FEP (Germany)
• CEA-Leti (France)
• SUSS MicroOptics (Switzerland)
• Morphotonics (Netherlands)
• Nanocomp (Finland)
• Wielandt UPMT (Belgium)
• LASEA (Belgium)
• PowerPhotonic (United Kingdom)
• EPIC (France)
• AMIRES (Czech Republic)
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With the Pilot Line Front Office fully launched and the implementation of the CRM, the association 
has logged several request for a wide range of markets and application. Also, the use cases have 
made significant progress allowing the association to show the first demonstrators early 2023 at 
Photonics West. We also said goodbye In the pilot cases we have received 7 submission supporting 
companies towards the implementation of free-form micro-optics.

First results of the use cases 

The idea of the HELLA design concept is the generation of a double-sided FMLA, using a 
structure for pre-forming the light on the light entrance side and a free-form facet structure 
on the light output side. The result is a double-sided FMLA with on one side a micro-fresnel 
lens and on the other side a facet array. The structures were originated by Wielandts UPMT 
and PowerPhotonic, and replicated and combined by SUSS Micro-Optics and Nanocomp.

SEISENBACHER joined PHABULOuS looking to develop ultrathin luminaires 
(thickness <10 mm) or luminaires with a significantly reduced number of LEDs (less 
than half for linear lighting) and a customized shape of illumination pattern due to 
free-form micro-optical films. For SEISENBACHER a micro-optical component was 
developed to be integrated in their luminaires. Mastering and upscaling was done by 
Joanneum Research, tooling by CSEM, and replication by Morphotonics. 

For MICROOLED it was important to control the angular shape of light 
output and enhance the brightness of the OLED micro-display components. 
Mastering of the optics were done by CEA-Leti and Nanocomp and the 
replication was done by SUSS Micro-Optics.

Swarovski designed a free-form micro-optics structure based on the faceted-structure 
of cut crystals. Different regular and irregular one- and double-sided structures were 
created and evaluated - always aiming for the highest sparkle. Origination was dony by 
Joanneum Research, PowerPhotonic and Wielandts UPMT. Roll-2-roll replication was done 
by Joanneum Research and Nanocomp.  Furthermore Master 2 was successfully replicated 
roll-2-plate on a glass substrate by Morphotonics. Silver mirror on the back of the structure 
was applied roll-2-roll by Fraunhofer FEP.

Markets & Customers
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First pilot case proposals

At the end of January 2022, PHABULOuS officially launched its open call for pilot cases. Through the 3 calls we launched, 
we received 6 different proposals:

• Free-form lens for laser beam scanner for augmented reality application
• Light scattering structure for Greenhouses
• Single Point Diamond Turning of Hybrid Lens for Virtual Reality
• Plate based nanoimprinting for disruptive eyewear
• XfoldTB microscopy slide for early, high-sensitivity Tuberculosis diagnosis
• Freeform Optics for NIR Emitter Array

For one of these, the pilot line was in the end not able to meet its specifications and for another the business model turned 
out to be insufficient, and so we are moving forward with 4 proposals. One major hick-up in 2022 turned out to be the 
contracts, as the association contracts did not meet the projects’ criteria and so some delay has occurred in setting up the 
contracts. By the end of 2022, one contract was signed, and two were in the final preparation phases and one (that came 
in end of November 2022 is still under technical discussion.

Market analysis

At the end of 2021, the PLFO started working with a CRM system to log activities. 154 leads were registered and assigned 
to one of the initial markets identified. Main interest is coming from the lighting, automotive and AR/VR industry. Followed 
by optical instrumentation, solar, energy & daylight, and consumer electronics. 80% of leads is coming from European 
countries, 10% of coming from the United States and another 10% from other countries. 
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PHABULOuS represents the full value chain and consists of Europe’s leading companies and 
research and technology organisations in the field of micro-optics. As pilot line, we offer a full 
range of services from optical design and origination to pilot and volume production, including 
tooling, material selection and quality control. All synchronised to ensure a smooth and professional 
process to reduce lead times from several months to several weeks. To achieve this, also in 2022 
several improvements have been made as part of the acceleration phase.  

Accelerating origination, up-scaling and tooling

To set up origination, up-scaling, and tooling flows in a way to accelerate production of the high-quality tools necessary 
for the replication, one of the objectives is to accelerate the lead time by up to 75% (from 8-10 weeks down to 2-3 weeks). 
Also involved technologies and processes have been evaluated against the requirements from the design with the aim 
of overcoming limitations through process optimization and automation. In 2022, origination, up-scaling and tooling 
acceleration activities have mostly based on use-cases.

Technology & Services

Origination lead time scenarios were categorized and achievable lead times for different partners were quantified. 
Lead time goal of 2 weeks can be achieved when there is no need for custom tooling or masks and when there are no 
bottlenecks in development and production. Lead times are also depending on size and sag. Longer lead times are 
needed for requests dealing with customer tooling, mask requirements and/or when data reformatting is needed.
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Process development and quality control  
The replication processes in PHABULOuS are done based on UV-imrpting 
technology on three pillars: 

• Wafer-scale UV-imprinting (3 members)
• Roll-to-Plate (R2P) UV-imprinting (3 members)
• Roll-to-Roll (R2R) UV-imprinting (3 members)

Each imprint technology has been evaluated on 3 main topics:

• Availability of quality control plan
• Process development replicating free-form micro-optics
• Verification of the quality control plan/methods

In 2022, these topics were evaluated, tracked and reported on:

• Wafer-scale - processes optimised
• Wafer-scale - quality plan created and submitted
• Wafer-scale - inspection systems are put in place
• Roll-to-Plate - dispense volume variations evaluated
• Roll-to-Plate - alignment position accuracy demonstrated 
• Roll-to-Plate - quality plan created and submitted
• Roll-to-Plate - inspection routes identified and tested tested
• Roll-to-Roll - processes optimised 
• Roll-to-Roll - quality plan created and submitted
• Roll-to-Roll - in-line inspection tools available (further optimisation ongoing)
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One of the aims of the PHABULOuS Pilot Line Association is to represent the interests of the 
micro-optics community. For this a Community Management Platform was launched at the end of 
2021. In 2022, 17 new companies joined the ecosystem en 57 additional contacts were registered 
as potential suppliers to join this ecosystem. In order to distinguish between members and non-
members, we added labels to highlight our members.

Ecosystem Management Platform 

Ecosystem  

17 new companies 
registred their 
organisation

10 new service 
offerings

8 community posts
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Collaborations 

Our continued collaborations with other European projects and pilot lines supported in the outreach.  
Several collaborative actions have been done in 2022:

• JePPIX Pilot Line: shared booths and information exchange
• MedPhab Pilot Line: shared booths and information exchange
• PhotonHub: partner / active participation
• FLOIM: participation in seminar

PHABULOuS is also actively seeking our collaborations with other European associations:

• EPIC: membership and participation at several events
• Photonics Austria: membership and participation events
• Photonics Finland: participation events and joined webinar
• Swissphotonics: membership and participation events 

 

Social Media 

PHABULOuS utilises several social media systems to reach its community and gain visibility. In 2022, 
the open call was a key push of information for the ecosystem, but also events, new entries in the 
ecosystem community platform and other relevant updates were communicated to the ecosytem. Here 
some statistics of our social media profiles for 2022.

LinkedIn:

• 591 followers (+ 195) 
• 60 posts 
• 70K+ impressions 

Twitter:

• 219 followers (+ 41) 
• 80 tweets 
• 23K+ 

YouTube:

• 32 subscribers (+ 7)
• 2 new videos 
• 1.7+ views 
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PHABULOuS is visible at many events, both through the efforts of dissemination and 
communication partner EPIC, the Pilot Line Front Office, as well as through the efforts 
of the its members. In 2022, PHABULOuS was visible at the following events.

Exhibitions (booth)

• ECOC 2022
• IndTech Conference
• LASER World of Photonics
• SPIE Photonics West 2022

Conferences & Seminars

• DELO conference on AR/VR Hardware
• FLOIM Seminar
• NIL Industrialday
• Polymer Optics Days Aachen

Other events

• Webinar on the advancements in free-form micro-optics
• PHABULOuS Online Workshop on AR/VR
• PHABULOuS Online Workshop on Automotive Applications
• Micro-optics workshop
• Ultra Precision Manufacturing Workshop, Germany
• Pilot Line Breakfast, USA
• Swiss Photonics Lunch, Online

Dissemination
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Association events

• EPIC Online Technology Meeting on Laser Range Finders and Sports Optics
• EPIC Online Technology Meeting on Lighting for Automotive
• EPIC Online Technology Meeting on Photonics for Mobility of the Future 
• Optica Online Industry Meeting: Automotive Lighting 
• Photonics Finland - Optics & Photonics Days
• Photonics Austria / PHOTONICS 4 Smart and Green Cities workshop
• Swissphotonics Annual event / Micro-optics event 

Exhibitions (visit)

• AWE Europe
• Light + Building
• OPTATEC 2022
• Vision 

In total, a total of 14 presentations were given by the PLFO.



Funded by

The PHABULOuS Pilot Line Association was founded as part of the 
PHABULOμS project through funding from the European Union’s Horizon 2020 
research and innovation programme under grant agreement nº 871710 as an 
EC funded initiative, in a public-private partnership with Photonics21.  
www.photonics21.org
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