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Activity Report 2022

Presented by: Anna Martensson, Elisenda Lara



EPIC Exhibitions

During 2022 we could finally meet physically
again and EPIC took the opportunity to network
with members and other companies during
several exhibitions. Many members came by one
of our booths to sit down with a cup of coffee
and discuss the latest topics.

OQO Exhibited at 12 international exhibitions. % £
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Q Served 623 cups of coffee
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EPIC Networking
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Runs EPIC Breakfasts L unches Receptions Investor Meetings

Members ran

EPIC builds a trusted photonics community by creating many networking opportunities among its
members, customers, and VIPs from the photonics industry. In this way, companies get to know each
other better and people build a long-lasting trustful relationship.
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EPIC Online Technology Meetings
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PIC Quantum Sensor Space & OTMs

Events Event Events Defence proadcasted
Events

As an extended opportunity to network, hear the latest about new hot topics and get valuable
insights from other members, EPIC continues to arrange online technology meetings. The online
meetings also include non-technical topics that are of high interest to the members
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« Alexey Gayoso, CEO, Maiman Elecironics

» Amin M'Baria, CEO, Hummink

« Andris Anspoks, CEO, Malerize

» Angelo Fasoli, CTO, Tecnottica

» Benoil Bataillou, CTO, Pi Lighting

» Bonis Kobrin, CEO, Innovasonic

« Christian Bosshard, Managing Direclor, Swiss Photonics
« Daniel Schal, CEO, Black Semiconductors

« David Ruppel, President, IDEX Optical Technologies

T i EPIC Members

« Emmanuel Stratakis, CEQ, Biomimetic

« Felix Grawert, CEQ & President, Aixiron . s
G e, 0Ot 00, O S N the ot [e 1
- Gintas Jakubénas, CEO, QS Lasers " '
» Heddki Trnonen, Direclor, GEHT International
- Hidetaka Fukuda, CEO, AIO Core

« Igor Nakonechnyi, Founder, QustomDot

+ James Regan, CEO, EFFECT Photonics

[ 71 1 « Jesus de la Fuente, CEO, Graphenea
« Jim Telfer, Managing Director, Hilger Crystals

= Juergen Zosel, Div. Mgr. Engineering, Oralfol Fresnel Optics
» Juha Purmonen, Cluster Manager, Photonics Finland
« Klaus Loeffler. Managing Direclor, Precitec

* Jan Mink, CEQ, VTEC Lasers » Thomas Gral, Professor & Director, University of Stutigart
« Trond Loke, CEO, Norsk Elekiro Optikk
« Ursula Keller, Professor, ETH Zurich ﬁ

« Jonas Leuermann, Head of Engineering, Bioherent » Xiao Tang, Sales & RAD Manager, Mintres

+ Luis Ferreira, Director of Oplical Business, HBK FiberSensing

+ Martin Roth, CEQ, nnoFSPEC Potsdam

« Martin Hovestadi, CEO, Juks

» Matiea Negro, CTO, Cambndge Raman Imaging

» Michasel Homung, Managing Director, AMO

» Michaf Muniak, CEQ, Sofaris Optics

» Mike Powsll, Managing Direclor & Pariner, Rensva Capilal Limited
« Mostaia Afgani, CTO, Pure Lifi

» Nicolas Volel, CTO. UV Medico

« Nicolas Compére, VP Busingss Development & Innovalion, Manutech USD

» Niek Rijveld, CEO, Optics 11
+ Oded Raz, CO-Founder & CEO, PhotonX
» Per Karlsson, CEO, NorthLab Photonics
« Peter Weigand, CEQ, TriLite Technologies %
« Pieme Jenouvrier, CTO, Lynred
« Ralf Leutz, General Manager, LEOPIL
» Rick Mannello, CEO, Boslon Electronics
+ Ronald Mueller, CEO, Market Vision
« Steven Goetslouwers, CEQ, Admesy




EPIC Market Reports

Every employee of an EPIC member company has free access to the EPIC library on the
extranet where you can find hundreds of technology presentations and numerous market
reports to download.

9

Market Reports
Released

% Including Optical & Timing Considerations
| by Tracey Vanik




EPIC Outreach 2022

EPIC continues to build a
global network of decision-
makers and experts. By
interacting with the industry,
we learn about the latest
technology developments,
understand manufacturing
challenges and explore
business and collaboration
opportunities for our members.

During 2022 we visited 145
members.




EPIC Virtual Tours & Product Releases

EPIC systematically promotes the members of the association and continuously explores additional means
to increase awareness of their products and services. With our thousands of social media followers and
subscribers, the online environment has proven to be an effective platform for those engaging with us. The

following members took the opportunity to show their facilities and new products.

EPIC Virtual Company Tour at HeidelbergJnStiuments and Multiphoton Optics
g

23607 =

4 45
Company Product
Tours Releases
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EPIC Delegation Trips

As part of EPIC's membership services, we help
members access international markets by organizing
international delegation trips. These trips are
organized by having members attend an exhibition or
conference where they have networking lunch or
dinner with local players and stakeholders — such as,
distributors, industry associations, and, sometimes,
government officials.

* Delegation Trip to Singapore

* Delegation Trip to Israel



EPIC Job Walls, Jobs & Mentors in Photonics

Life is too short, work for a great company and join one of our members! Currently there are more than
7000 open positions that can be found on the biggest database of jobs in photonics.

The EPIC website includes a section about Mentors in Photonics. Here EPIC members can find inspiring
leaders in photonics who are willing to share their expertise and knowledge with colleagues in the industry
exploring new applications or perhaps looking to expand their territories. This is a unique platform to
connect and learn from industry experts!
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European Initiatives & Pilot Lines

Je~~L_x

JePPIX Pilot Line. Manuiacturing pilat ne for Indium
Phosphide PICGs affering design, manufacturing and
lesting services.
WO S L e

LAMpAS. Project fo davelop the first laser sysiem
far high throwghiput low-cosd production of suriaces
wilth controled topographical charactanistics.

WA larnpas. su

MedPhab Filot Line. Pilod line dedicatad to
manufacturing, lesting, validating and upscalng
naw photonics lechnologies for medical diagnostics.
weaiwr. misd phab. ey

MULTIPLE. Project io develop cosi-efiective
miulii-madal monilonng soltions with &
breakthrough impact on producton quality
and efficancy.

waiw. multiplaproject.au

PR TS 1.

Phabulous

PhotonHub
Europe’
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Pulsate

PHABULCuS Pilol Line. Ewropsan Pilol Line for
thie manufacturing af free-form micro-optics offering
ecceleraled innovafion & producton cydes from
pratatypas fo pilating and large volume produciion.
wanal phab Ulous.su

PholonHub Europs. Single pan-EU Phodonics
Inncreation Hub ofiering a comprehansive range
of suppars 1o industry for the acceleraled uptake
and deployment of photonics.

wewwe. phote rhub. eu

PULSATE. The PAN-Ewrapean network for
empowering SME:s digilal compsabances in
lazar-basad advance and additive manu-
fechuring {LEAAM]L

WO, pUllsate, eu



Activity Report 2022




Thank you for your trust
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Upcoming activities — Technology Team

Presented by: Antonio Castelo, lvan Nikitski, Jeremy Picot-Clemente
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EPIC Technology Team

Dr. Antonio Castelo Dr. Ivan Nikitski Dr. Jeremy Picot-Clemente
Technology manager Technology manager Technology manager
Laser technologies PICs technologies Optics and micro optics

Medical market Quantum market Green photonics



EPIC Technology Team

Available to support

Support example we can provide:

you In any Introduction to companies
technological issues Support to solve technological issues
you may have | Support to explore new markets

' Giving visibility ...

Do not hesitate to
contact us



EPIC Technology Team

1 5 online technology meetings 1 3 technology magazine articles
1 2 offline technology meetings 3 O technology exhibitions



Upcoming activities

EPIC Technology Meeting on Photonics for
AR/VR/MR : from design to system integration and
mass production at JABIL OPTICS
11-12 May 2023. Jena, Germany
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11-12 May 2023. Jena, Germany

4 sessions — 22 speakers — 4 Keynotes

FaLs
.’_!

Session 1: Integration and mass manufacturing challenges EPIC Meeting on Photonics for AR/VR/MR: EDIC
Session 2: Applications and Next challenges of XR markets ... from Design to System Integration and "

Session 3: Design, Software and Simulations s ihdsioy At-ail Oplice

Session 4: Emerging technologies for XR markets

e L i e e ST

REGISTRATION FOR THIS NEXT TECHNOLOGICAL

EVENT IS ALREADY CLOSED MEETING ON AR/VR IN 2024 !

Presented by: Dr. Jeremy Picot-Clemente



Upcoming activities

EPIC Technology Meeting on Micro-optics at the
Laser World of Photonics
27 June 2023. Munich, Germany

1 session - 6 Speakers — 1 Keynote |
27 June 2023. 10:00 - 12:00 CEST. Munich, Germany

Viavi Solutions — Georg Ockenfuss, Director, R&D, Product Developh‘éhf

PHABULOQOWUS - Jessica van Heck, Managing Director RS EPIC Meeting on Micro-Optics
FISBA - An_drea_s Kunz, B_usmess Director pX at the Laser World of Photonics
SCIL Nanoimprint Solutions — Rob Voorkamp, General Manager ey ST

= 1=

Free slots!

Presented by: Dr. Jeremy Picot-Clemente



Upcoming activities

EPIC Technology Meeting on Photonics for
Defense, MSPO
6-7 Septembre 2023. Kielce, Poland

3 sessions - 20 Speakers — 3 Keynotes

Session 1: Emerging imaging and sensing technologies for Defense
topics: Imaging technologies, tracking systems, ...
quantum sensing, coating, sensors, metrology, ... - e ———— e T —

Session 2: Secure optical communication for Defense e b
topics: free space optical communication, QKD, optical comm packaging, ... ' e

Session 3: Use-cases and challenges of photonics technologies in military platform
topics: End-users requirements and challenges

EPIC Technology Meeting
on Photonics in Defense

Presented by: Dr. Jeremy Picot-Clemente



Upcoming activities

EPIC Technology Meeting on Photonics for Space:
Opening New Horizons at EXAIL
21-22 September 2023. Paris, France

4 sessions - 20 Speakers — 4 Keynotes 1

21-22 September 2023. Paris, France
Session 1: Space optical communication technologies and

challenges ' EPIC Meeting on Photonics for Space:
topics: Laser communication, QKD, intra and Opening New Horizons, at Exail
inter satellite communications, etc. ! ik . e e T S "

Session 2: PICs for Space applications

topics: Packaging, PICs for telecommunication, large array antennas, etc.
Session 3: New technologies for earth and planetary monitoring

topics: Hyperspectral, meta optics, optomechanics, quantum sensing, grating, filters...
Session 4: To the moon and beyond — Space exploration

topics: Health monitoring, navigation, JWST, ...

Presented by: Dr. Jeremy Picot-Clemente



Upcoming activities

Besides offline meetings...

Online meetings

24 April 2023: OTM on Photonics for climate change

monitoring

12 June 2023: OTM on Photonics for Agriculture and Laser
weeding

06 November 2023: OTM on Optical Design and Simulations

11 December 2023: OTM on Photonics for Food and béeverages

Technology magazine articles

February 2023 - laser Focus World : Hyperspectral

technologies

September 2023 - Photonics View: Micro-optics for optical
communication

October 2023 - Photonics Spectra : photonics technologies for
water monitoring

Laser technologies for micro and
nanofluidics systems

er

roce

New opportunities for the biological and chemical industries
1émente

Photonics: a pillar for extended
reality technologies

An overview of how photonics will be highly invested in the future of XR
and the market applications landscape

Diffractive Optics

////////(//

.z Creative Fabrication Yields a Phase Shift for
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Upcoming activities

0 EPIC Meeting on Fiber Sensors at HBK FiberSensing ; Y ad
Aregarder .. Partager

EPIC Technology Meeting on Fiber Sensors at ~/

HBK FiberSensing P

19-20 April 2023. Porto, Portugal \-' "
pri orto, Portuga )\ |6}

\ S

\) T

4 sessions — 26 speakers — 4 Keynotes e s e

EPIC Meeting on Fiber Sensors
BidwimigcrSensing

Regarder sur 8 YouTube

Session 1: Fiber optics sensors status and
new developments — single and multipoint
Session 2: Fiber optic sensors status and new developments - distributed
Session 3: Structural health monitoring, solutions and applications
Session 4: Fiber sensors for harsh environments, medical and emerging applications

Presented by: Dr. Antonio Castelo



Upcoming activities

EPIC Technology Meeting on Ultrafast laser
processing at the Laser World of Photonics
27 June 2023. Munich, Germany

1 session - 6 Speakers — 1 Keynote

Cailabs — Gwenn Pallier, Product Line Manager

- at the Laser World of Photonics

EPIC Meeting on Ultrafast Laser Processing ErIC

. L R e,

Presented by: Dr. Antonio Castelo



Upcoming activities

EPIC Technology Meeting on Photonics for Bio and
Life Science applications at PARK INNOVARE
26-27 September 2023. Baden, Switzerland

26-27 September 2023. Baden, Switzerland

4 sessions

. 1' EPIC Technology Meeting on Photonics for f EPIC E
Session 1: Bio-printing and other fabrication technologi‘éfs"f‘f‘o" | Bio and Life Science Applications at PARK INNOVAARE :
Session 2: New developments on bioimaging P —

Session 3: Novel spectroscopy and analytical techniques o

Session 4: Laser tissue interaction: mechanisms and applications

— = —— ——  ———

Company Tour @ Park Innovaare

Presented by: Dr. Antonio Castelo



Upcoming activities

‘ . e

- -
EPIC Technology Meeting on Laser applications R 4
along battery manufacturing process at ARENA2036 ‘

24-25 October 2023. Stuttgart, Germany of

4 sessions

. EPIC Meeting on Laser Applications along JEPIC
« Battery Manufacturing Process at ARENA2036 '

e N e g

Session 1: Photonic applications in Cathode/Anode Manufacturing
Session 2: Photonic applications in Battery Cell Manufacturing
Session 3: Photonic applications in Battery Module Manufacturing
Session 4: Photonic applications in Fuel Cell Manufacturing

Visit @ IFSW/ARENAZ2036

Presented by: Dr. Antonio Castelo



Upcoming activities

EPIC Technology Meeting on Photonics assited
cancer pathology and surgery at University Hospital

Antwerp
29-30 November 2023. Antwerp, Belgium

4 sessions
EPIC Meeting on Photonics assisted Cancer Pathology

. . . . . . . and Surgery at University Hospital Antwerp
Session 1: Dlagnostlcs using imaging technlques —

Session 2: Photonics technologies for diagnostics

Session 3: Photonics (guided) therapy

Session 4: Fastlane to the clinic: Regulatory aspects and documentation and
certification requirements

1EPIC
F

e — e A m Y
i 3 R R S e T

:
|

Presented by: Dr. Antonio Castelo



Upcoming activities

Besides offline meetings... Device =

Home Editor's Choice Buyer's Guide Features Events Video White Papers Press Releases

Ocular innovation

Online meetings

Technology magazine articles

meaoe - Lasers in plastic processing, E
samsaornesn @ DI IMpact in the industry

the world. The eyes are A review of laser processing techniques for polymers, new developments

15 May 2023: OTM on Additive manufacturing

10 JUIy 2023: OTM On photonics for Wea rables gg@’%}zﬁrg};% (arriwedstrendyapplications in the automotive, aerospace and medical indus-
09 October 2023: OTM on Optical metrology solutions for the industry SR i —— oy
contributing to the diagi

diseases.

20 November 2023: OTM on New mid-IR developments for novel industrial =~
manufacturing

= q ‘
The future of optical measure-
ment technology

A review of new developments in optical metrology and industry trends
in the digitalization and integration of these solutions for in situ and
inline measurements

|

Antonio Castelo-Porta

April 2023 — Photonics Views: The future of optical measurement technology (on
press)

June 2023 - Photonics Spectra: article on Laser Texturing and Surface Functionalization
September 2023 — LFW: article on Laser Beam Characterization

October 2023 — Medical Devices Development: article on Endoscopy and other fiber
optics related technologies for medical diagnosis




Upcoming activities

EPIC Technology Meeting on PIC post processing &
packaging at the Laser World of Photonics
29 June 2023. Munich, Germany

1 session - 6 Speakers — 1 Keynote

Jean-Luc Polleaux, ICON Photonics

lan Shannan, Luna Innovations
Mario Bacak, AMS Technologies AG
Georg Ockenfuss, Viavi Solutions

- 0
1§

'm.,"’ - g W I
M ol W’WW ‘

29 June 2023. 10:00 - 12:00 CEST. Munich, Germany

&,\
2

EPIC Technology Workshop on PIC Post-Processing EFPlIC
& Packaging at the Laser World of Photonics

Presented by: Dr. Ivan Nikitski



Upcoming activities

EPIC Technology Meeting on industrial quantum . E E ll -; i ‘*!‘ o \L AT
photonics technology at TOPTICA ©‘T‘OI;TICA '

11-12 October 2023. Munich, Germany R l
T

. 11-12 October 2023. Munich, Germany
4 session - 20 Speakers — 4 Keynotes

EPIC Technology Meeting on Industrial
Session 1: Quantum network ' Quantum Photonics Technology at TOPTICA
Session 2: Quantum computing - "
Session 3: Quantum synchronization

Session 4: Quantum sensing

| ,f‘ll B R L . > . 'l’, - N ~
% e PARSIN s T’ |yl o e

Presented by: Dr. Ivan Nikitski



Upcoming activities

EPIC Technology Meeting on Microelectronics &
Photonics — Two sides of one coin
13-14 November 2023. Munich, Germany

4 session - 20 Speakers -4 Keynotes 13-14 November 2023. Munich, Germany

EPIC Technology Meeting on Microelectronics
& Photonics — Two Sides of One Coin

Session 1: Production — Photonics in Volume
Session 2: Design and Metrology - News

Session 3: Materials — Heterogeneous integration
Session 4: Equipment

1 | 3 ot . T e

Presented by: Dr. Ivan Nikitski



Upcoming activities

Besides offline meetings...

Online meetings

e 27 February - Quantum Metrology and Quantum
Sensors

e 18 September 2023: OTM on Hybrid photonics
integration

e 23 October 2023: OTM on LIDARs on chips

Technology magazine articles

e January - Photonics Spectra: The Integration of
Materials in Photonic Chips

e April - Photonics Views: Quantum Technologies

* May - Laser Focus World: Advances in Integrated
Photonics

e August — Photonics Views: Photonics in
Semiconductor Manufacturing

EPIC
Insights

Europe Develops Multimodal Hyperspectral

Quality Control Systems

BY IVAN NIKITSKIY

EUROPEAN PHOTONICS INDUSTRY

CONSORTIUM (EPIC)

espite rising geopolitical
and economic tensions, the
global economy is still an
intertwined patchwork of
competing and complemen.
tary regional markets, each with its own
unique strengths and challenges. The
strengths and successes of these regional
economies depend, in part, on their ability
to maintain a unified vision and unified
goals regarding how they source materi-
als, manufacture products, and innovate

technologies.

It was with this unified vision in mind
that a consorttum of 16 European organi
zations launched the MU
in December 2019 with €5.7 million (55.9
million) in European Union (EU) funding
under the European Commission’s Hort

20n 2020 program.

“linta

TIPLE project

A

WITH its unique optical and electrical properties

strength, lightness, and thinness, graphene is seen
as an ideal material to produce the next-generation
of faster and more efficient electronic and photonic
devices required to support the exponential growth
in global data traffic for datacom and 5G industries.

In this article, we look at the development and
commercialization of graphene optoelectronics

in Europe and the challenges that need to be
addressed to realize the large-scale integration of
graphene into photonic integrated circuits

~wSpain could prioritize PIC manufacturing

BY IVAN NIKITSKIY, PROGRAM MANAGER, PHOTONItO |ead in EU photonics
EUROPEAN PHOTONICS INDUSTRY CONSORTIUM (E

ffes to meet ever-increasing
d co-

rvice demands is bringing SiP and PIC
ckaged optic (CPO) modules, an approach that
to meld the technologies performance or
EPIC explores ways major manufacturers are working to keep the
microelectronic and photonic innovation

, PROGRAM MANAGER, PHOTONICS TECHNOLOGIES,
IONICS INDUSTRY CONSORTIUM (EPIC)

Spain is working to create an infrastructure for semiconductor chip fabrication, but

despite subsidies of just over €12 billion, Spain has found it challenging to attract
Inimanufacturers. The European Photonics Industry Consortium (EPIC) looks at the
Gre€ involved and opportunities for in Spain’s vibrant
of ¢Photonic Integrated Circuits (PICs) ecosystem.

::é BY DR. IVAN NIKITSKIY, PHOTONICS TECHNOLOGY MANAGER, EUROPEAN
car PHOTONICS INDUSTRY CONSORTIUM (EPIC)

atomic monolayes

only as an integral part of farger 3D structures,
usually grown epitaxially on top of monocrystals
with matching crystal lattices. 2 materials were
presumed not to exist in the free state, being
described as purely academic models. However,

in 2004, these academic models were suddenly
tumed into reality, when free-standing graphene
was unexpectedly discovered by two Russian
physicists, Andre Geim and Kostya Novoselov,

who were the first to study its unique material
properties experimentally, along with demonstrating
the possibility to obtain a variety of other materials
in their free-standing 20 form. In 2010 they were
‘awarded the Nobel prize in physics, and the rise of
graphene had begun

circuits (PIC
capability acro

Pure graphene is the thinnest, lightest. and
strongest material yet discovered that is also
flexible, almost transparent, and possesses ultra-
high electrical and thermal conductivity. For this
reason, graphene was heralded as a wonder
material for applications in composites and coatings,
transparent and flexible electronics, solar panels

BY: IVAN NIKITSKIY, PROGRAM MANAGER
PHOTONICS TECHNOLOGIES, EUROPEAN
PHOTONICS INDUSTRY CONSORTIUM (EPIC)




Upcoming activities

EPIC Members Next Product Release

- April, September, November

EPIC Market Report

- Modulation Approaches for high speed optical
communications (February)

- Emerging non-telecom VCSEL Applications and 3D
imaging utilizing VCSELs (April)

EPIC Delegation

- Japan (April), Canada (June), Korea (July), Taiwan
(August), China (September), India (September),
Taiwan (October), Malaysia/Singapore (November)

EPIC Virtual Tour

- Messe Munich (May)

-y

16 May 2023. 16:00 ~ 17:00 CEST

EPIC Virtual Company Tour
at Messe Minchen

=3
Ea RNy -

.. gy
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Monday. 17 April 2023. 15:00 - 17:00 CEST

Emerging Non-Telecom VCSEL Applications and 3D ERIC
Imaging utilizing VCSELs by Bruce Bateman

17-21 April 2023, Yokohama, Japan

EPIC Members Delegation to Japan

EPIC Members
New product release



Upcoming Activities — Technology Team

MICRO-OPTICS IS...

Prabulons

cJePrPIDC

* Manufacturing pilot line for Indium
Phosphide PICs offering design,
manufacturing and testing services.
www.jeppix.eu

Pilot line dedicated to manufacturing,
testing, validating and upscaling new
photonics technologies for medical
diagnostics.

www.medphab.eu

Project to develop cost-effective multi-modal
monitoring solutions with a breakthrough
impact on production quality and efficiency.
www.multipleproject.eu

oty
e

PhotonHub
Europe:

PHOTONICS INNOVATION HUB
FOR EURDPE

Pulsate

European Pilot Line for the manufacturing

of free-form micro-optics offering accelerated
innovation & production cycles from prototypes
to piloting and large volume production.
www.phabulous.eu

Single pan-EU Photonics Innovation Hub
offering a comprehensive range of supports
to industry for the accelerated uptake and
deployment of photonics.
www.photonhub.eu

The PAN-European network for empowering
SMEs digital competences in laser-based
advance and additive manufacturing (LBAAM).
www.pulsate.eu



Basil Garabet

CEO at NKT Photonics
President of EPIC
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EPIC CEO Award 2023




EPIC CEO Award 2023

Hakan Karlsson

Head of Hiibner & CEO of COBOLT



Basil Garabet

CEO at NKT Photonics
President of EPIC

EPIC Lifetime Achievement Award 2023




EPIC Lifetime Achievement 2023 Award

Kestutis Jasiunas
Chairman of the board EKSPLA
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EPIC Annual General Meeting 2023

29-30 March, 2023 | Helsinki, Finland
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