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Power Electronics overview: the big picture
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MAIN DRIVERS FOR POWER ELECTRONICS - HISTORICAL PERSPECTIVE @

1970 ... 2000 2010 2020 2030
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Smartphones, laptops, etc. 5G, data centers etc.
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MEGA-TRENDS IN POWER @
WBG to grow from ~ 9% in 2022 to ~36% in 2027

100%

75%
SiC is mainly
driven by
automotive
applications, 50%
while GaN is
strongly driven
by consumer,
e.g. smart )
phone fast 2%
chargers.

0%

2019 2020 2021 2022 2023 2024 2025 2026 2027

Main market drivers:

O
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Source: Power SiC/GaN Compound Semiconductor Market Monitor, Q1-2023, Yole Intelligence
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Established consumer power supply market
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GAN POWER SUPPLIES : SMALLER, FASTER AND MORE ECOLOGICAL @

Samsung's 45W fast charger
based on GaN 48x44x28 mm
Power density: 0.76W/cm?3
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Competitive analysis : GaN vs. Si fast chargers 52x53x30 mm

Power density: 0.55 W/cm?3
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FAST CHARGERS: GaN DESIGN WINS
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Future growth engines
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MEGA-TRENDS : DATACENTERS ENERGY CONSUMPTION KEEP INCREASING @

Volume of servers . ....
250 By type of server, in Munits

20.0

Intelligence
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There is a
need to
implement
high

15.0

efficiency
system for
greener
datacenters.

10.0

Volume (Munits)

Tighter energy efficiency
regulation

mHPC
m Enterprise
m Hyperscale

Source: Computing and Al technologies for data center 2022, Yole Intelligence

5.0

2017 2018 2019 2020 2021 2022e 2023e 2024e 2025e 2026e 2027e

PE International | www.yolegroup.com | ©2023 ‘ 10

@ YOLE (Ieommmiionst

Intelligence



GAN IMPLEMENTATION IN DATACENTERS ? @
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MEGA-TRENDS : ELECTRIFICATION OF AUTOMOTIVE

EV/HEV market
will grow
strongly and will
exceed 40
million vehicles
by 2028.

Among various
types of EV, BEV
is expected to
take the biggest
share in the
years to come.
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XxEV market in MUnits, split by vehicle electrification type
60
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40 22_2028 .
) 20 Passenger vehicles represent the
c majority of the EV market, while
§ 30 heavy duty vehicles are driven by
mFCEV battery cost and driving range.
20 m BEV
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BEV will grow as the biggest
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Source: Power Electronics for e-Mobility 2023 Part I: Passenger & Light Commercial Vehicles,
Yole Intelligence, report to be released in Q2-2023
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GAN IMPLEMENTATION IN EV ?
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@

VisIC( X ) Chofer

ssssssssssss powertrain

nexperia

Car OEMs and
Tier'l are working
closely to
commercialize
GaN based
automotive
system. GaN
enables higher

density, higher
efficiency and
potentially lower
system cost.

te |Ig-\.' nce

© YOLE (Qusmutiona

oBC

GaN based EV/HEV business 3 Texas

INSTRUMENTS

nexperia
transph rm

vilesco
GGN . o |

il MARELLI

EEEEEEEEEEEE

WHo /5

srested or invested in GaN te

1 . 4 J __J
W BrightLoop

D(C N NC 1‘ vilesco

TECHNOLOGIES

con nexperla transph- rm

o

MARELLI PE International | www.yolegroup.com | ©2023 | 13



Power GaN device Market Forecast
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GAN POWER DEVICE MARKET ($M) @
Split by end-markets: 2022-2028

CAGR022.2028 54%

$2,000M
In 2028,

‘\$ EV/HEV
—

) CAGR022.202882%
g

consumer
applications
including
power
supplies and

Class D audio $1,000M
amplifiers are

expected to

CAGR;022.202851%

Power GaN Device Market size by market segment ($M)

represent And others...
65% of the
total GaN
market.
$M
v % y % g % ®
P > Sl P > > S
® Mobile & Consumer m Automotive & Mobilty B Telecom & Infrastructure m Industrial Energy m Defense & Aerospace m Others

Source: Power SiC&GaN Compound Semiconductor Monitor, Q1-2023, Yole Intelligence
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CONCLUSION
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GAN POWER DEVICES: LONG-TERM EVOLUTION @
Roadmap of Power GaN devices (@™ £\/s/HEVs |
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YOLE GROUP RELATED REPORTS

Power SiC
2022

Power Electronics
for Automotive

2022

= Focus on Passenger and
Light Commercial Vehicles

Power Electronics
for Automotive
2022

- Focus on Passenger and
Light Commercial Vehicles
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Market and Technology
Report 2022
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Status of the Power
Module Packaging
Industry 2023
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YOLE GROUP RELATED MONITORS @
Yole Intelligence - Compound Semiconductor Monitor Service

Yole tracks GaN, SiC, GaAs, InP semiconductors on a quarterly basis through
“The Compound Semiconductor Monitor Services”. Within this offer there
are 3 Monitor services:

Compound

Semiconductor . . .
Quarterly Market ‘ Power SiC and GaN Compound Semiconductor Market Monitor
Monitor

Photonics GaAs and InP Compound Semiconductor Market Monitor

Power GaN
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CONTACT DETAILS AND Q&A @

Dr. Taha AYARI, Technology and Market Analyst, Compound Semiconductors

Taha Ayari, Ph.D., is a Technology & Market Analyst, Compound Semiconductors and Emerging Substrates, at Yole Intelligence. As a
member of the Power Electronics & Wireless division at Yole, Taha's expertise is mainly dedicated to power, RF, and optoelectronics. He is

fully engaged in the development of technology and market reports as well as custom projects.

Taha has 2 years' experience as a Technology & Cost Analyst at Yole System Plus, part of Yole Group, where he focuses on the development
of compound semiconductor reverse engineering & costing analyses.

Prior to Yole, Taha was a research engineer at Georgia Tech Lorraine (Metz, France). He published numerous papers with a particular focus
on IlI-N materials.

Taha holds an M.Sc. and a Ph.D. in Electrical and Computer Engineering from the Georgia Institute of Technology (Atlanta, USA).

E-mail: taha.ayari@yolegroup.fr
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