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Abstracts

The 2025 U.S. tariff policies introduce profound uncertainty into the global economic

landscape. This report critically examines the implications of recent tariff adjustments

and international strategic countermeasures on Third Generation Semiconductor Power

Devices competitive dynamics, regional economic interdependencies, and supply chain

reconfigurations.Third Generation Semiconductor Power Devices, also known as Wide

Band Gap (WBG) Power Devices, represent a profound revolution in power electronics.

Their definition is based on components fabricated from semiconductor

materials?primarily Silicon Carbide (SiC) and Gallium Nitride (GaN)?whose band gaps

are significantly wider than traditional Silicon (Si). These superior physical properties,

such as higher breakdown electric fields, high thermal conductivity, and high electron

saturation velocity, enable them to operate at higher voltages, higher frequencies, and

higher temperatures while achieving far lower energy losses than silicon-based devices.

The major product types are clearly divided into two camps: 1. Silicon Carbide (SiC)

Devices, which include SiC MOSFETs and SiC SBDs (Schottky Barrier Diodes), serving

as direct replacements for high-voltage Si-IGBTs. 2. Gallium Nitride (GaN) Devices,

primarily GaN HEMTs (High Electron Mobility Transistors), which demonstrate

disruptive advantages in low-to-mid voltage, high-frequency applications. Major

application areas are similarly segmented: SiC, with its high-voltage tolerance,

dominates New Energy Vehicles (especially 800V-architecture main inverters),

Renewable Energy (PV inverters), and high-voltage industrial applications. GaN,

leveraging its ultra-high switching frequency, has rapidly established itself in Consumer

Electronics (compact fast chargers), Data Centers (high-efficiency server PSUs), and

automotive Lidar systems.The value chain for Third Generation Semiconductor Power

Devices is highly concentrated at the front end. The Upstream?representing the core

technological barrier and cost center?involves substrate manufacturing and epitaxial
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(Epi) growth. For SiC, the fabrication of conductive SiC substrates (difficult and

slow ingot growth) is the primary bottleneck, accounting for 30%-50% of the total device

cost; this market is currently highly monopolized by a few companies like Wolfspeed

(Cree), Coherent (II-VI), and Rohm (SiCrystal). The Midstream covers device design,

fabrication, and packaging. This segment is dominated by IDMs (Integrated Device

Manufacturers) because SiC/GaN fabrication processes (e.g., high-temperature ion

implantation, MOCVD) are incompatible with standard silicon CMOS fabs and require

dedicated lines. Representative IDMs include Infineon, STMicroelectronics, ON

Semiconductor, Wolfspeed, and Rohm. The GaN sector also features a co-existing

model of Fabless (e.g., Navitas, Innoscience) and Foundries (e.g., TSMC, X-Fab). The

Downstream consists of system application integrators, including Automotive Tier-1

suppliers (e.g., Bosch, Vitesco), EV OEMs (e.g., Tesla, BYD), consumer electronics

brands (e.g., Apple, Anker), server manufacturers (e.g., Dell, HPE), and PV inverter

companies (e.g., SMA, SolarEdge).Currently, the Third Generation Semiconductor

Power Device industry is on the cusp of an explosive growth ramp-up. The current

industry status is characterized by a "SiC shortage and GaN acceleration." On the SiC

front, market demand?particularly from automotive main inverters?is far outpacing the

capacity expansion of upstream substrates, leading to a persistent global shortage of

SiC devices. To secure capacity, downstream customers (like Automotive Tier-1s) have

widely entered into Long-Term Agreements (LTAs) with midstream IDMs. To alleviate

cost pressures and scale production, major players are aggressively transitioning from

6-inch (150mm) to 8-inch (200mm) wafer fabrication, which is the current focal point of

competition. On the GaN front, having achieved mass commercialization and cost

validation in the consumer fast-charging market, it is now at a critical inflection point,

penetrating higher-value segments such as data center PSUs and automotive

OBCs/DC-DC converters. Capital Expenditure (CapEx) is at an all-time high, with major

IDMs investing billions to construct new SiC fabs, while GaN players explore higher-

integration solutions (e.g., GaN ICs).Looking ahead, the future trends for the Third

Generation Semiconductor Power Device industry will involve the parallel advancement

of technology and cost reduction. 1. Scaling of 8-inch SiC Wafers: The transition to

200mm wafers is the primary pathway to reducing SiC device costs, enabling their

adoption from premium EVs into mainstream models. 2. Integration of GaN: GaN will

evolve from discrete components to "GaN ICs"?integrating drivers, controllers, and

protection circuits on-chip. This drastically simplifies system design and is key to its

success in data centers and automotive sectors. 3. Advanced Module Packaging:

Innovative packaging (e.g., double-sided cooling, copper-clip bonding) is critical to fully

leveraging the high-temperature and high-frequency performance of WBG devices. The

industry's core driving factors are the ultimate global pursuits of "Energy Efficiency" and

"Electrification": 1. Automotive Electrification (800V Architecture): This is the most
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powerful single driver. The 800V high-voltage platform enables faster charging and

higher efficiency, and SiC is a rigid requirement to achieve this. 2. AI and Data Center

Energy Consumption: The explosion in AI computing power has caused data center

energy usage to surge. Adopting high-Fficiency GaN and SiC PSUs has become an

imperative for reducing TCO and achieving carbon neutrality. 3. Renewable Energy Grid

Integration: The demand for high-efficiency, high-power-density inverters in PV and

energy storage systems provides a vast industrial market for SiC.

The global Third Generation Semiconductor Power Devices market size was estimated

at USD 5279.0 million in 2025 and is projected to grow at a compound annual growth

rate (CAGR) of 21.00% during the forecast period.

This report offers a comprehensive and in-depth analysis of the global Third Generation

Semiconductor Power Devices market, covering all critical facets from a broad

macroeconomic overview to detailed micro-level insights. It examines market size,

competitive landscape, emerging development trends, niche segments, key drivers and

challenges, as well as conducts SWOT and value chain analyses.

The insights provided enable readers to understand the competitive dynamics within the

industry and formulate effective strategies to enhance profitability and market

positioning. Additionally, the report presents a clear framework for evaluating the current

status and future outlook of business organizations operating in this sector.

A significant focus of this report lies in the competitive landscape of the global Third

Generation Semiconductor Power Devices market. It offers detailed profiles of major

players, including their market shares, performance metrics, product portfolios, and

operational status. This enables stakeholders to identify leading competitors and gain a

nuanced understanding of market rivalry and structure.

In summary, this report serves as an essential resource for industry participants,

investors, researchers, consultants, and business strategists, as well as anyone

planning to enter or expand their presence in the Third Generation Semiconductor

Power Devices market.

Global Third Generation Semiconductor Power Devices Market: Market

Segmentation Analysis

This research report provides a detailed segmentation of the market by region (country),

key manufacturers, product type, and application. Market segmentation divides the
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overall market into distinct subsets based on factors such as product categories, end-

user industries, geographic locations, and other relevant criteria.

A clear understanding of these market segments enables decision-makers to tailor their

product development, sales, and marketing strategies more effectively to meet the

unique needs of each segment. Leveraging market segmentation insights can

significantly enhance targeted approaches, optimize resource allocation, and accelerate

product innovation cycles by aligning offerings with the specific demands of diverse

customer groups.

Key Company
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PANJIT Group

Nexperia

Vishay Intertechnology

Market Segmentation (by Type)

SiC MOSFET Module

SiC MOSFET Discretes

SiC Diode

GaN Power Devices

Market Segmentation (by Application)

Automotive & Mobility

Industrial Motor/Drive

PV, Energy Storage, Wind Power

Grid and Energy

UPS, Data Center & Server

Rail Transport

Consumer Electronics

Defence & Aerospace

Others

Geographic Segmentation

North America (USA, Canada, Mexico)

Europe (Germany, UK, France, Russia, Italy, Rest of Europe)

Asia-Pacific (China, Japan, South Korea, India, Southeast Asia, Rest of Asia-Pacific)

South America (Brazil, Argentina, Columbia, Rest of South America)

The Middle East and Africa (Saudi Arabia, UAE, Egypt, Nigeria, South Africa, Rest of

MEA)

Key Benefits of This Market Research:

Industry drivers, restraints, and opportunities covered in the study

Neutral perspective on the market performance

Recent industry trends and developments

Competitive landscape & strategies of key players

Potential & niche segments and regions exhibiting promising growth covered
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Historical, current, and projected market size, in terms of value

In-depth analysis of the Third Generation Semiconductor Power Devices Market

Overview of the regional outlook of the Third Generation Semiconductor Power Devices

Market:

Customization of the Report

In case of any queries or customization requirements, please connect with our sales

team, who will ensure that your requirements are met.

Chapter Outline

Chapter 1 mainly introduces the statistical scope of the report, market division

standards, and market research methods.

Chapter 2 is an executive summary of different market segments (by region, product

type, application, etc), including the market size of each market segment, future

development potential, and so on. It offers a high-level view of the current state of the

Third Generation Semiconductor Power Devices Market and its likely evolution in the

short to mid-term, and long term.

Chapter 3 makes a detailed analysis of the market's competitive landscape of the

market and provides the market share, capacity, output, price, latest development plan,

merger, and acquisition information of the main manufacturers in the market.

Chapter 4 is the analysis of the whole market industrial chain, including the upstream

and downstream of the industry, as well as Porter's five forces analysis.

Chapter 5 introduces the latest developments of the market, the driving factors and

restrictive factors of the market, the challenges and risks faced by manufacturers in the

industry, and the analysis of relevant policies in the industry.

Chapter 6 provides the analysis of various market segments according to product types,

covering the market size and development potential of each market segment, to help

readers find the blue ocean market in different market segments.

Chapter 7 provides the analysis of various market segments according to application,

covering the market size and development potential of each market segment, to help

readers find the blue ocean market in different downstream markets.
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Chapter 8 provides a quantitative analysis of the market size and development potential

of each region and its main countries and introduces the market development, future

development prospects, market space, and capacity of each country in the world.

Chapter 9 shares the main producing countries of Third Generation Semiconductor

Power Devices, their output value, profit level, regional supply, production capacity

layout, etc. from the supply side.

Chapter 10 introduces the basic situation of the main companies in the market in detail,

including product sales revenue, sales volume, price, gross profit margin, market share,

product introduction, recent development, etc.

Chapter 11 provides a quantitative analysis of the market size and development

potential of each region in the next five years.

Chapter 12 provides a quantitative analysis of the market size and development

potential of each market segment in the next five years.

Chapter 13 is the main points and conclusions of the report.

Key Reasons to Buy this Report:

Access to date statistics compiled by our researchers. These provide you with historical

and forecast data, which is analyzed to tell you why your market is set to change

This enables you to anticipate market changes to remain ahead of your competitors

You will be able to copy data from the Excel spreadsheet straight into your marketing

plans, business presentations, or other strategic documents

The concise analysis, clear graph, and table format will enable you to pinpoint the

information you require quickly

Provision of market value data for each segment and sub-segment

Indicates the region and segment that is expected to witness the fastest growth as well

as to dominate the market

Analysis by geography highlighting the consumption of the product/service in the region

as well as indicating the factors that are affecting the market within each region

Competitive landscape which incorporates the market ranking of the major players,

along with new service/product launches, partnerships, business expansions, and

acquisitions in the past five years of companies profiled

Extensive company profiles comprising of company overview, company insights,
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product benchmarking, and SWOT analysis for the major market players

The current as well as the future market outlook of the industry concerning recent

developments which involve growth opportunities and drivers as well as challenges and

restraints of both emerging as well as developed regions

Includes in-depth analysis of the market from various perspectives through Porter?s five

forces analysis

Provides insight into the market through Value Chain

Market dynamics scenario, along with growth opportunities of the market in the years to

come

6-month post-sales analyst support

Customization of the Report

In case of any queries or customization requirements, please connect with our sales

team, who will ensure that your requirements are met.
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