Surface materials engineering @ I_I E F@G R O U P E

«To be an actor of progress by
transforming science into industry in
a free and pioneering company.»




HEF in figures

Since 1953,

70 years of surface
materials engineering
expertise

200

patents

3200 employees (worldwide)
650 in France

90

industrial sites

in 2 1 countries

€317 M

turnoverin 2022

€55 M

in investments in 2023

66%

of capital is owned by employees
and 34% by the founder’s
family

6500

customers
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3 areas of surface materials engineering expertise

TRIBOLOGY

Studying phenomena related
to dynamically interacting
solids. Understanding and
managing the mechanics of
friction and wear.

PHOTONICS

Studying phenomena related
to the interaction between
light and matter.

Understanding and managing
surfaces and optical
interfaces.

HYDROGEN TECHNOLOGIES

Manufacturing, transporting, storing
and using hydrogen: electrolysis /
compression / fuel cells and
hydrogen engines.

ie3 HEFGROUPE




From research to industry, a proven integration model

e Laboratories and research platforms

‘ @ @ R&D (test and simulation): Materials design / process engineering

Engineering design and manufacture of equipment and consumables:
chemicals / metallurgy / sourcing / recycling

@ Surface treatments using our materials and processes
@ Manufacture of components that incorporate our technologies

® ‘83 HEFGROUPE
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HEF’'s ambition: to be a major global player in photonics

» The Group’s industrial contribution:
» Vertical approach: Integrated key elements (Materials & Equipment)

 Industrial activity structured in France and deployed worldwide; possibility of setting up
resources for large guantities

* Financial resources for strategic acquisitions in various countries

* Combined with a medium- and long-term R&D drive:
« Maintaining industrial leadership through strong R&D in materials and processes
» A collaborative upstream R&D unit in Saint-Etienne with national and regional expertise

« Some examples of subjects: laser cutting and structuring, structuring for IR and visible
applications, precise filters, high resistance to laser flux, etc.

P {83 HEF GROUPE



HEF works in close proximity to its customers worldwide

Our teams are ready to provide prompt responses, service, and close proximity to the group’s customers. Technologies and expertise
available at consistent quality standards worldwide.
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HEF Photonics Business Unit (240 personnes)

PHOTONICS

ABRISA
FICHOU ABRISA
NEYCO Fresnes TECHNOLOGIES TECHNOLOGIES
KERDRY Aa 200 S. Hallock Drive
Vanves Val-de 1401 Abalone
Lannion H de Sei Marne (94) Santa Paula, Avenue
Cotes-d’Armor auts de Seine 37 Californie 93060 i )
(22) (92) 77 personnes Torrance, Californie
20 per personnes 90501

25 personnes

41 personnes

OPTIMASK
Morangis

Essone (91)

18 personnes

HEF - FICHOU

Andrézieux-
ACERDE

Bouthéon ) s
) Sainte Hélene du Lac
et Saint- S ie (73
Etienne 14aF\)/0|e( )
Loire (42) ersonnes

5 personnes
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KERDRY at a glance: Optical thin films “know how”

For 40 years, the individual companies from HEF Photonics have developed a recognized
expertise in optical and metallic treatments by thin film deposition under high vacuum and in
controlled environment.

HEF Photonics integrated these entities to create a powerful tool adapted to industrial needs.
More than 35 coating machines are installed in more than 2500 m? of clean rooms (ISO 5 to 7).

End of 2023, HEF will provide to internal subsidaries their first coating chamber (73 inches, e
beam, ion assistance).

Wide range of capabilities : optical treatments from UV to IR (anti-reflection, mirror, intense

black, dichroic, filter...)
@ KERDRY
HEF "pHoTONICS
Capacity up-to 1.40 m (55”’) substrate diameter .
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Optical thin films (continued)

* Antireflective coatings (V-coating, W-coating, wide band BBAR...)

e Custom Filters
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Optical thin films (continued)

* AR Coating on Si, Ge, ZnSe ....
* up to 300mm optics

AR Coating from 8 to 12 um
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« DLC coating for IR application, up to 50 mm, need development to coat larger parts
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Optical thin films (continued)

 Metallic & Dielectric Mirrors

e Silver, Aluminum, Gold Mirror
e Dielectric Mirror : R>99,5%

« Up to 1,4m diameter

SEIS — Mars InSight Program

CTA Project
(more than 150
mirrors done)

JUICE Program

i&3 HEFGROUPE



Optical thin films (continued)

* Black Coating:

* Low Transmittance ( T< 0.01% )

 Low Reflectance

e Spectral band adapted to customer specifications from 0.3 um to 3 um

) Sentinel-5 Component
e On flat surfaces (200 mm diameter)
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ITO. Concept and applicabilities
J J

7
000

/
0’0

ITO (Indium Tin Oxide) coatings can be applied on a variety
of substrates, including glass (and even plastics)

Mainly applications are:
EMI/RFI shielding
ESD (protection against electro static discharge)
heated optical filters for displays
Active components for touch-screens
High performance electrodes for photovoltaic cells

Light transmission, absorption and reflection are
determined by the properties of the coated layer (PVD-
based). Standard coatings are chosen for optimum light
transmission (>80%). Generally they lie in VIS up to 1,5
micr. Range.

High conductive busbar to create a contact area from the
coating to the surface of the substrate as an option.

Jorge Julian Sanchez, bus&dev senior KERDRY
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Kerdry ITO tigures of merit
¢ Transmission (T>80%) in VIS/NIR range.
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%* Grain density depends not only on PVD technology used,
but also in post growths treatments used.

% Competitive technologies -as “metal grids”- more
expensive and undoubtedly not convenient for “small f”

@ Jorge Julian Sanchez, bus&dev senior KERDRY @ HEF GROUPE



Kerdry ITO....... coming up soon

% ITO/flash metal/ITO to further optimise shielding beyond 1s of GHz range & high power RF sources (RADAR
% Index-Matched Indium Tin Oxide (IMITO) (medium long term) for telecom. C & L bands.

% Integration with other coatings résistant to high energy fluxes and ATOX résistances

¢ Markets:

Defence and Sec: C4ISR systems (even for long f)

Space: VLEO satellites and high accurately metrology in general.

Deligthed to listen your requirements and propose

the best shielding solution for your optical systems
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@ Jorge Julian Sanchez, bus&dev senior KERDRY }:;} HEF GROUPE



Masking, lithography
o Engraving using different types of technology (photolithography, lift-off, wet etching, laser)
* Resolution of up to 1 um in width and 0.15 ym in thickness
« Different types of substrates and etched materials (Al, Ag, Cr, Cu, Ni, Au, etc.)
« Assembling optics, gluing (special processes, visible, UV)

POSITION ENCODERS
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HEF PHOTONICS — key areas of activity

DEFENCE INDUSTRY MEDICAL INSTRUMENTATION RESEARCH

\ \ y, o
35 % 28 7% 18 % Nn% 7 %

Turnover >20 M€ (2022) 2-digit EBITDA
CAGR >100% (2023-2028)

Breakdown as a % of 2022 turnover
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Customers
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Visit us at
Reliable Partner

* Valuable & confident expertise

e Customised solut

1ISO 9001:2015 & ISO 14001
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Bureau Veritas Certification EE@

KERDRY

5 RUE LOUIS DE BROGLIE — 22300 LANNION — FRANCE
Bureau Vertas Cenification France certfe que e systéme o management oe Forganisme
SuSmentionné 3 &té 3UdRE &t Juge CoNformE 3ux EXIGENCES de 13 narme ©

‘Standara
1SO 9001:2015

Domane g'acivne

REALISATION DE COUCHES MINCES OPTIQUES ET METALLIQUES
DU PROTOTYPAGE A LA GRANDE SERIE.
MASQUAGE PAR PHOT 3
OLUTIONS INNOVANTES ET ACCOMPAGNEMENT
EN DEVELOPPEMENT.
FABRICATION DE STRUCTURES ALLEGEES POUR MIROIRS.

MANUFACTURING OF OPTICAL AND METALLIC THIN FILMS
FROM PROTOTYPING TO MASS PRODUCTION.
MASKING BY PgLOTouTv,

MANUFACTURING OF MIRRORS LIGHTWEIGHT STRUCTURES.

Date de denut du cyois de certficaton : 24 févrler 2023
‘Sous reserve du respect des diSpOSINoNS contractuelies et des reSURats POSHs Ges.
surveliances realsées, o2 cerificat est vaiable Jusqu'3u - 12 décembrs 2025

Date expiraton du cycks precedent - 12 décembrs 2022

Date 'audt de cerificationiracerification - 25 Janvier 2023

Dle orgnae de CEMTCSION 13 GACHMDIS 2013 eoracs ke e v ot w15
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Affaire ne: 1er1ne Date go revision: e mmerzozs  C0frae
“Tourent CROGUERNEC - résident

A oo e ot Brmes Yt Coricatn Frarce
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Jorge J. Sanchez

KERDRY

5 RUE LOUIS DE BROGLIE — 22300 LANNION — FRANCE
Bureau Vertas Certfiation France centfe que fe systéme de management e forganisme
sust 2 ete auaite et juge conforme aux exigences de k narme

‘Stangars
1S0 14001:2015

Domaie szctvee

REALISATION DE COUCHES MINCES OPTIQUES ET METALLIQUES
DU PROTOTYPAGE A LA GRANDE SERIE.

MASQUAGE PAR PHOT( 3

SOLUTIONS MKOVANTES ET ACCOMPAGNENENT

EVEL( B
FABRICATION DE STRUCTURES ALLEGEES POUR MIROIRS.

MANUFACTURING OF OPTICAL AND METALLIC THIN FILMS
FROM PROTOTYPING TO MASS PRODUCTION.
PHOTOLITI

Y HOGRAPHY.
INNOVATIVE SOLUTIONS AND DEVELOPMENT SUPPORT.
MANUFACTURING OF MIRRORS LIGHTWEIGHT STRUCTURES.

Date g deout au cycke de carttcaton - 24 fevrier 2023
res2rve cu re6pect des dISpOSIIONs COTLTICIUEISS &t Je FESUTats DOSITS 26

Surveliances relsees, oe cerifical €6t vaable JUSqU3U - 12 dECemDrS 2025

Date expiraton du cycis précesent - 12 dscembrs 2022

Date 3udtt de certficationTecerificaton : 25 Janvier 2023

Oate arignale e CEron: 13 GHCOMDID 2013 s e e s aems w5

Cornfcar n* rrasezse-t
Aairs ne: 1eriane Dute go rivision : 24 wererzo2s ¢Ofrae
Torent CROGUERREC - Priidert

e o g oot v Vs Cuttentin e

T e s s

s omatons spMinataescor o ettt o ot sl 8.8

frdome ettt o

P
s vt L it oo crtot v e it s+ 330 4187 0080

Sales&Business Development Senior

jsanchez.kerdry@hef.group

+33(0)6 42 02 66 57
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