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AC: Alternative Current

ADC: Analog to Digital Converter

ADAS: Advanced Driver Assistance System
ASP: Average Selling Price

BEV: Battery Electric Vehicle

BGA: Ball Grid Array

BJT: Bipolar Junction Transistor

CAGR: Compound Annual Growth Rate
CCFL: Cold Cathode Fluorescent Lamp
CTE: Coefficient of Thermal Expansion
DBC: Direct Bonded Copper (=DCB)

DC: Direct Current

EEFL: External Electrode Fluorescent Lamp
EPS: Electric Power Steering

EV: Electric Vehicle

FOM: Figure of Merit

GaN: Gallium Nitride

HEV: Hybrid Electric Vehicle

IC: Integrated Circuit

IGBT: Insulated Gate Bipolar Transistor
IGCT: Integrated Gate-Commutated Thyristor
LEV: Light Electric Vehicle

LV-HV: Low Voltage — High Voltage

MLF: Micro Lead Frame

MOSFET: Metal Oxide Semiconductor Field Effect Transistor
NPT: Non-Punch-Through

OEM: Original Equipment Manufacturer
PCU: Power Control Unit

PDA: Personal Digital Assistant

PFC: Power Factor Correction

PHEV: Plug-in Hybrid Electric Vehicle
PT: Punch-Through

PWN: Pulse Width Modulation

QFN: Quad Flat No leads

Si: Silicon

SiC: Silicon Carbide

SMD: Surface Mounted Devices

SMPS: Switch Mode Power Supply

TIM: Thermal Interface Material

Tj: Junction Temperature

VRM: Voltage Regulator Module

WBG: Wide Band-Gap materials
WLCSP: Wafer Level Chip Scale Packaging
WLP: Wafer Level Packaging
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SCOPE OF THE REPORT

The main purpose of Yole’s MOSFET report is to provide a broad and exhaustive overview of the MOSFET devices, applications and supply
chain and associated trends.

This report fulfils the following objectives:
o Assess the market for MOSFET components, discrete and module packaged
Explain the market dynamics for different MOSFET applications
Identify the key drivers that will shape the market’s future
Provide an overview of the different MOSFET components used in power electronics

Deliver a concise overview of the different applications driving the MOSFET business and related system topologies

o O O O O

Present data rankings for the MOSFET industry leaders, describing supply chain consolidation, the latest M&A activity, and future trends
across the player landscape

Are your needs
This report covers all MOSFET types and related markets. This includes:

O outside of the scope
« From -40V up to 4700V (including high voltage niche markets) of this report?

o Applications such as:
*  Automotive, including electric and hybrid electric vehicles Contact us for a custom
»  Consumer applications, including smartphones, audio & image and home appliances report:

¢ Telecom and datacom

* Industrial (motor drives, UPS...)

This report is both application and technology oriented:

o Each important application is targeted, with specific needs and evolutions analyzed, in order to determine challenges to be faced for
MOSFET technologies and their impact on the overall market

o Technology evolution is provided

Special focuses are also included in this report, based on current trends both for technology and supply chain organization:
o Chinese supply chain and market, manufacturers and technology

Focus on EV/HEV and Telecom

Packaging trends and challenges to face, especially for power modules

Competition understanding with WBG and Silicon IGBTs

o O O
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OBJECTIVES OF THIS REPORT
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Provide an overview of the entire power
MOSFET market.

Analyze the main drivers for MOSFET device
applications.

Provide market metrics and forecasts for
MOSFET discrete devices.

Analyze the silicon MOSFET competition: SiC
MOSFET and GaN HEMT and IGBT.

Provide the overview of the MOSFET supply
chain, with the main players and their market
shares as well as their product portfolio, with an
additional focus on Chinese market.

Analyze how business models and supply-chains
evolve.

Present main technological trends and ongoing
development of MOSFET devices, dice and
package levels.

Main drivers, applications and markets

. J
e b -‘_1
v “

Value proposition of MOSFET power devices
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WHO SHOULD BE INTERESTED IN THIS REPORT
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MOSFET device suppliers wishing to identify the most promising markets, new and old growing
MOSFET applications and business strategy approaches to adopt in face of growing adoption of
SiC-MOSFET and GaN devices.

Device integrators looking for technology trends and MOSFET suppliers.

Investors and big companies evaluating investment into increasing MOSFET manufacturing
capacities.

Wafer and equipment manufacturers seeking for understanding the quantitative evolution of the
future demand for MOSFET industry.

R&D teams involved in developing new MOSFET device designs and device packaging solutions.
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DRIVING APPLICATIONS - HISTORICAL PERSPECTIVE
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FORECASTS 2020-2026

WAFER STARTS MARKET FORECAST 2019-2026, IN MUNITS

Diameter evolution

Wafer starts per year forecast for Silicon MOSFET

SILICON MOSFET DISCRETE MARKET - METRICS AND FORECASTS
™

The demand
for MOSFET
has decreased,
thus the
demand of

) Jiscrete Power MOSFET markee 2020.2026 ($M)
| COMID-19

SILICON MOSFET MODULE MARKET - METRICS AND FORECASTS

wafer starts
has also been
impacted. The discrete $M
MOSFET
a2 market is
- expected to
. grow up to
by

202026 ($M

;_||Ill|||

2026, with a
CAGR of

/ ;
YOLE
‘}D”e“’"“’”“ Silicon MOSFET Market and Technology Trends 2021 | Sample | www.yole.fr | ©202



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

FORECASTS 2020-2026

ESTIMATE OF GLOBAL POWER MOSFET MARKET
Market size, split by voltage

MOSFET mar

ESTIMATE OF GLOBAL POWER MOSFET MARKET
Comparison between 2020 and 2026 (discrete + module), split by application
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MOSFET MARKET EVOLUTION, PER APPLICATION
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Silicon MOSFET market size and evolution
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SUPPLY CHAIN ANALYSIS, BENCHMARKING, MARKET SHARES...
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MOSFET SUPPLY CHAIN AND PLAYERS ANALYSIS (I/11)
MOSFET market business models
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MOSFET SUPPLY CHAIN AND PLAYERS ANALYSIS .
Benchmark of companies involved by voltage R |

ESTIMATION OF MAIN PLAYERS RANKING

Manufacturers ranking depending on voltage range
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INVESTMENTS, PARTNERSHIPS, COVID-19 SUPPLY CHAIN IMPACT
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COVID-19 IMPACT IN MOSFET MARKET:AUTOMOTIVE FOCUS
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FOCUS IN CHINA

CHINESE MOSFET SUPPLY CHAIN AND PLAYERS ANALYSIS
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IPO AND EXPANSION OF PRODUCTION CAPACITY IN CHINA
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TECHNOLOGY ANALYSIS AND TRENDS

DIFFERENT POWER MOSFET STRUCTURES - SUMMARY
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SILICON MOSFET BENCHMARKING, COMPARISON WITH GAN AND SIC
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SILICON MOSFET AVAILABLE COMMERCIAL PRODUCTS
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HOW TO USE OUR DATA!?

Yole Group of Companies, including Yole Développement,
System Plus Consulting and PISEO, are pleased to provide

you a glimpse of our accumulated knowledge.

We invite you to share our data with your own network,
within your presentations, press releases, dedicated I

articles and more, but you first need approval from Yole

Public Relations department.
If you are interested, feel free to contact us right now!

We will also be more than happy to give you updated data
and appropriate formats.

Your contact: Sandrine Leroy, Dir. Public Relations

Email: leroy@yole.fr
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CONTACTS

Steve Laferriere - steve.laferriere@yole.fr
+ 1 310 600 8267

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

Lizzie Levenez - lizzie.levenez@yole.fr
+49 15 123 544 182
Benelux, UK & Spain
Marine Wybranietz - marine.wybranietz@yole.fr
+49 69 96 21 76 78

FINANCIAL SERVICES

> Jean-Christophe Eloy - eloy@yole.fr
+334728301 80

y  lvan Donaldson - ivan.donaldson@yole.fr
+1 208 850 3914
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REPORTS, MONITORS & TRACKS

DACH (North Germany, Austria, Switzerland)
Neha CHAUDHURY - neha.chaudhury@yole.fr
+49 172 97 47 248
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 |7 89 85

Follow us on

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

Miho Ohtake - miho.ohtake@yole.fr
+8| 34 4059 204

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

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

GENERAL

> Jean-Christophe Eloy, Marketing & Communication
eloy@yole.fr - +33 472 83 01 01

>  Sandrine Leroy, Public Relations
sandrine.leroy@yole.fr - +33 4 72 83 01 89

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