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The impact of light

Photonics - cross-sectional deep technology with multiple applications in key markets

LED, OLED, Photovoltaic Laser &
systems production

systems

Communication Screens,
systems displays, smart lighting

projectors

Types of Sensors & Camera &

Photonic instruments imaging

Systems systems

Photonic
functions
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Photonics industry in EU
A 100 billion Industry serving Key Markets

Global market (S billion)
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Serving multiple markets
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EU is #2 global player
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European Photonics Segments on Global Share in %

Note: the surface of the ‘bubbles’ is proportional to the size of the segment in $ billion
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=>European Photonics
Industry has grown from
€76 billion in 2015 to
€103 billion in 2019,

>The 7% CAGR is:

23 times the growth of
EU GDP (2.3%/year)

DAlmost 5 times the
growth of EU production
(1.5%/year)
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Key Performance Indicators (KPls) along PSIPs

Rapid diffusion, expanding ecosystem and increased competitiveness

UNIT OF
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g
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Proven governance model sustained
Open, transparent and bottom-up decisions involving >3000 individual members

o+ %

* ¥

o

Ho K

European

Commission

oysyey. yoys]

Photonics21 . European
Association X . PartnerShlp Board . . Commission
Private Side Highest decision making body for public/private partnership Public Side

AN

« Private side of Photonics & related communities

o . Photonics21 Board of Stakeholders
4 - » Highest decision making body for private side

o9 Executive Board
4 = « Representation and Execution
Photonics21 « President / Vice Presidents / WG Chairs European
European Commission
Technology DGs involved
Platform X in Horizon
Work Groups and Programme Steering Board Europe
» Application oriented Work Groups EIC / ERC
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Expanding our Ecosystem:
Collaboration, Leveraging Synergies and Financing

Further expand collaboration with
= Other partnerships
» QOther programs — such as Quantum Flagship, KDT and Chips JU, Health Area
= Member States
= The EU Missions
» End-Users / End-User Workshops

Financing Deep Technologies and Foster Start-up’s and Entrepreneurs in close cooperation with
= EIC and EIB
= Private Equity
= European Photonics Venture Forum together with Photon Hub
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Teaming up
With value chain partners and other deep-tech initiatives

Partnership Globally
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Live longer, feel better
Photonics in life sciences and healthcare

EU
MISSIONS

& ) e e
Our mission: PHOTONICS?

instant diagnosis of
major diseases

CANCER

New imaging system Breast screening

to detect bgwel " breakthrough to end
cancer at_t e earliest unnecessary
stages using biopsies

photonics

Instant bladder Optical imaging improves

cancer scan could minimally invasive endoscopy
save thousands of for colorectal cancer

lives




Feed the world

Photonics for safe, nutritious and affordable food

Our mission: Bﬁr}omcs #‘ M I SS I o N S

quality food from SOIL DEAL FOR EUROPE
farm to fork Soil E—
Monitoring
Field | e :
Monitoring s iiih‘lm"ce'ffii“pe;.es
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Machine =
Operation _ s

Safe, nutritious & affordable food:
quality control with spectroscopy

Water
Management . . .. . '
Photonics detection and elimination of defects

and toxins in food streams



Zero emission, less waste
Photonics for sustainability and a clean environment

MISSIONS ‘

Our mission: Bﬁéromcs?'
RESTORE OUR OCEAN AND WATERS

a truly circular
economy

29 September 2021

LT
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Scientists use
photonics to make
wastewater eco-
friendly

Sustainability & clean environment

Raman spectroscopy for
identifying plastic particles

water qua




Photonics vital to microelectronics
A key enabler both in production and in products

Production: e.g. chip manufacturing

Products: e.g. smartphones

» Wafer diameter and flatness measurement

«Particle removal by ionization using special light sources
«Unpatterned wafer default optical inspection

« Wafer (and Package) marking

«DUV/EUV Photolithography
«Wafer and mask optical inspection
«Lithography quality assessment
«Wafer annealing by laser

«Laser wafer dicing and scribing
«Substrate structuring and drilling

e Laser direct imaging

Iatz10) . @=1glo Ml - Laser-based failure analysis systems

P European
15 Commission
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Major Photonics
Components

Display Module
(LCD or OLED)

1C Logic / Memory -\
J,,,_J——J/‘.
Main PCB —

—

. & T
Camera module with / - \'

CMOS image sensor

Proximity Sensor

LED Lighting

Main Photonics
Processes

LTPS Laser Annealing

Laser Lift-Off

Glass / OLED Cutting

Polarizer film Cutting
Patterning of Light guide panel
LEDs Dicing

DUVIEUV
Photolithography

Wafer Inspection

Wafer Dicing and scribing
SiP Cutting/ Trenching
Wafer & Package Marking

Micro via drilling
Laser direct imaging
Marking / Coding

Lens Cutting
Image sensor Annealing
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Investor involvement addressing funding gaps

EIB Photonics Study points to key funding needs

Availability of funding for photonics companies

Lack of early-stage funding Lack of growth funding

Annual investment gap Annual investment gap

€300-350m €150-250m
Pre-seed Seed Early growth Small MidCaps Mid Caps Large MidCaps  Large Caps
stage (<250 emp.)  (250-500 emp.)  (500-3000 emp.)

COMPANY MATURITY STAGE

7

European -_— -_—
mn . =|= INVEST
Bank - ™

The €L éuiv o mmEw e i

European
Commission

~Y) ERA
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“ % .
Consultant Consortia é %’.—)/ /lf jET in cooperation with CIVITTA m%é’:::tljm

» Lack of early-stage capital to

commercialize the prototypes and
fund the first stages of business
development

Growth is the second confirmed
funding gap driven by the lack of
investors with both the expertise
needed to invest in scaling the
photonics businesses and
significant resources associated
with such investments

The funding gap is more apparent
in equity funding (as opposed to
debt)

Source: Presentation by Brendan McDonagh, EIB Advisory
Services at the Photonics21 Annual Meeting 2022
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Learnings and Wishes

e Close cooperation with EU Commission to get to cross-DG joint calls, pursuing
synergies

e More opportunities to combine and link various instruments/programs
e Different instruments: Regional and structural funds, Missions, EIC / EIB efforts,
Digital Europe
e Addressing different readiness levels (TRL's)
e Dealing with different procedures and programmatic timelines

e Shorter lead time towards new calls: in pace with a faster changing world

e Secure sufficient financing for Deep Technologies
e In Photonics domain: above all for SME’s and start-ups
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Contact: secretariat@photonics21.org
Website: www.photonics21.org
Twitter / LinkedIn: Photonics21
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