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KEY MEGATRENDS OF THIS DECADE

8) -

Autonomous Driving Electrification iz
Connectivity Edge
and 5G Computing

Cloud Computing
Industry 4.0

&

AR /VR

Digital currency Cybersecurity
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OVERVIEW OF SEMICONDUCTOR MANUFACTURING PROCESS

Ingot growth Rest of Front-end Frond-end processes
| — processes E

l E (Litho, etching implant, etc.,)

Crystal ingot

l

Wafer fabrication
(slicing, polishing, grinding)

Sinlated dies

S

Back-end processes

) (assembly, packaging, testing)
i 1 End products

t

——) |  Product Integration

Cleaning,
Surface preparation

Raw wafer Packaged IC
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HOW COMPLEX ARE EPITAXY LAYERS
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2 nm layers
can be grown on
up to 8-inch substrate
(200 mm in diameter)

Comparable to covering
Football field with a layer of Bacteria

earth surface with 2 basketballs

Comparable to covering

J
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HOW MEGATRENDS TRANSLATE TO EQUIPMENT DEMAND

Industry 4.0
Cloud computing

Cyber security s

Connectivity Healthcare
Edge computing

Cryptocurrency
AR/VR Electrification

BUSINESS CHANGES
NEW
OPPORTUNITIES

Technology [|Unit volume Supply chain
change change evolution

:

New customers
New equipment or custpmers with new
TRUMPF business models
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COMPETING TECHNIQUES FOR MBE

Semiconductor materials

I
ore ore . ! Compound materials,
Silicon and silicon carbide i including GaN, GaAs, InP,etc...
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*High Temperature Chemical Vapor Deposition - ** Molecular Beam Epitaxy - *** Metal Organic Chemical Vapor Deposition)
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RIBER EQUIPMENT

GaAs VCSELs

System Plus Consulting

20 pairs of GaAs / AlAs layers
(total thickness : 2.6 pm)

Active layer with the QW
(0.3 um)

46 pairs of GaAs / AlAs layers
(total thickness : 6 pm)

RIBER MBE Die Cross Section © {{3{} SupTe oIS

Note : | ym = | / | million meters
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KEY MARKETS SERVED BY RIBER EQUIPMENT
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Satellices (Ba:eG siastci;ons) Night vision Radar
Fiber Optics Lasers Lliclaze
\ J . J
Telecom & Infrastructure Defense & Aerospace
yIIOLE
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2020 - 2026 MBE EQUIPMENT MARKET FORECAST
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MBE equipment forecast
(in Millions of US Dollars)
CAGR: 7.1 %
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2020-2026 cumulative investment: 392 M$ BV [ Ry [ GEul [T o PR
m MBE 45 50 53 56 58 62 68 7%
(Source: Epitaxy Equipment for More than Moore report, Yole Développement, 2021) | YoY Growth 1% 6% 4% 4% 8% 8%
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POTENTIAL GAME CHANGERS

MicroLED ' Quantum computer

High-performance A } Integrated
LIDAR ¢ N B Photonics
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RIBER:A FRENCH LEADER AT THE WORLD STAGE

(~ )
EUROPE
e |
AMERICA
28%
Others
53%
Installed RIBER equipment by region RIBER’s market share by revenue
for CY 2020
\. J

(Source: Epitaxy Equipment for More than Moore report, Yole Développement, 202 1)
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RIBER:A FRENCH LEADER AT THEWORLD STAGE

Important players around the world are using RIBER’s equipment
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and many more..

YOLE
‘}D“e“’"" EEEEE Press Conference, RIBER | 30-Nov-2021 | © Yole Développement 13


http://www.yole.fr/
http://www.yole.fr/

Annex
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GLOBAL TECHNOLOGY ROADMAP

Technology
X
Market development

Semiconductors
enable key
functionalities
and are at the
heart of many

future
technologies.

N\YOLE

Développement

Moore
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Processing

Information age

Sensing

Interaction age
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d Alphabet
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Space travel

Telekinesis
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WHAT IS A SEMICONDUCTOR EQUIPMENT

Military radars

Semiconductor Equipment

Night vision

Displays

Semiconductor Devices

Grow thin layers

End-Systems
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OTHER MACROECONOMIC FACTORS DRIVING EQUIPMENT DEMAND

Environmental COVID
factors
China self US On-shoring
sufficiency production

\ Chip

Shortage
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FIELDS OF EXPERTISE COVERING THE SEMICONDUCTOR INDUSTRY

Photonics & Sensing %

o Photonics

o Lighting

o Imaging g~

o Sensing & Actuating (

o Display

-~

Semiconductor, Memory & l
Computing
@ Semiconductor Packaging a.nd Substrates I\Y OLE o RF Devices & Technologies’ - i
o Semiconductor Manufacturing \}oévezoppemem o Compound Semiconductors & Emerging *
© Memory' Materials T
o Computing and Software )\\E\i\‘ o Power Electronics - ¢

\
\

o Batteries & Energy Management

3
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A COMPLETE SET OF PRODUCTS & SERVICES TO ANSWER YOUR NEEDS

CUSTOM

QUARTERLY WEEKLY
MONITORS TRACKS

YEARLY

REPORTS SERVICE

Insight

> Specific and dedicated projects

» Strategic, financial, technical, supply
chain, market and other
semiconductor-related fields

> Reverse costing and reverse
engineering

Insight

> Yearly reports

> Market, technology and strategy
analysis

> Supply chain changes analysis

> Reverse costing and reverse
engineering

Format
> PDEF files with analyses
> Excel files with graphics and data

Format
> PDF files with analyses
> Excel files with graphics and data

Topics Topics

> Photonics, Imaging & Sensing > Photonics, Imaging & Sensing

> Lighting & Displays > Lighting & Displays

> Power Electronics & Battery > Power Electronics & Battery

> Compound Semiconductors > Compound Semiconductors

> Semiconductor Manufacturing and > Semiconductor Manufacturing and

Packaging
> Computing & Memory

Packaging
> Computing & Memory

190 custom projects
per year
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PART OF YOLE GROUP OF COMPANIES

Structure, process and cost
analysis

Market, technology, and
strategy consulting

I ©
and evaluation of companies @SEQ

Cost simulation tools
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A WORLDWIDE PRESENCE

|00+ collaborators in 8 different countries

Phoenix  Raleigh .
e Austin @ Cornelius

v
Shenzhen Tokyo

?3 ‘\Hs.nchu

v Smgapore‘" E k

| /’ -y

O Headquarters /

|
\ > Lyon — Yole Développement
5evloe,,|,-e!':r > Nantes — System Plus Consulting
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AWIDE RANGE OF INFORMATION SOURCES

Our unique
position
allows us to §

i} .
obtain 5,000 players 70 6,800+ companies
detailed and interviews = <, v news relayed
accurate y

per year

information to

meet your
needs

70+ analysts
worldwide
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A UNIQUE AND PROVEN METHODOLOGY

MARKET

> Market segmentation
> Per application
> Per technical needs
> Per technology
adoption and behavior
of the supply chain

> Top to bottom
> Industry organizations
> Aggregate of market forecasts at
system and device levels up to the
wafer and equipment
> Bottom-up
> Ecosystem analysis
> Aggregate of all players’ revenue at
device, module and system levels
> In unit, dollar and wafer

TECHNOLOGY

> Technology analysis
> Competitive landscape
> Technology comparison
> Reverse costing
> Reverse engineering

Kl'hanks to its marketing approach, its
understanding of the industrial and
technical environment and information
collection, Yole Développement can assist
companies at every stage of their growth. )

> Technology life cycle
> Development cycles
> Adoption by the supply chain
> HV manufacturing and evolutions

N\YOLE
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OUR NETWORK IS THE ENTIRE SUPPLY CHAIN ACROSS 6 MARKETS
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key markets
Mobile Automotive Telecom & Medical Defense
& Mobility Infrastructure edica & Aerospace
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Financial investors, R&D centers O
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CONTACTS

Hal Levy - hal.levy@yole.fr
+ | 408 334-0554

Chris Youman - chris.youman@yole.fr
+1 919 607 9839
Europe and RoW

Lizzie Levenez - lizzie.levenez@yole.f
+49 151 23 54 41 82
DACH (North Germany, Austria, Switzerland)
Neha CHAUDHURY - neha.chaudhury@yole.fr
+49 172 97 47 248

FINANCIAL SERVICES
> Jean-Christophe Eloy - elo ole.fr
+334728301 80

> Ivan Donaldson - ivan.donaldson@yole.fr
+] 208 850 3914
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REPORTS, MONITORS & TRACKS

Benelux, UK & Scandinavia

Marine Wybranietz - marine.wybranietz@yole.fr

+49 6996 21 76 78
South Germany & France
Martine Komono - martine.komono@yole.fr
+49 173 69 43 31

Takashi Onozawa - takashi.onozawa@yole.fr
+81 80 4371 4887

Mavis Wang - mavis.wang@yole.fr
+886 979 336 809 +86 136 6156 6824

CUSTOM PROJECT SERVICES
> Jérome Azémar, Yole Développement -
jerome.azemar@yole.fr - +33 6 27 68 69 33

> Julie Coulon, System Plus Consulting -
jcoulon@systemplus.fr - +33 2 72 17 89 85

Follow us on

Peter Ok - peter.ok@yole.fr
+82 10 4089 0233

Miho Ohtake - miho.ohtake@yole.fr
+81 34 4059 204

Toru Hosaka — toru.hosaka@yole.fr
+81 90 1775 3866

Itsuyo Oshiba - itsuyo.oshiba@yole.fr
+81 80 3577 3042

GENERAL
>  Brice Le Gouic, Marketing & Sales
brice.legouic@yole.fr - +81 80 8131 7837

> Sandrine Leroy, Public Relations
sandrine.leroy@yole.fr - +33 4 72 83 0| 89

> General inquiries: inffo@yole.fr - +33 4 72 83 01 80
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