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Abstracts

The global Silicon Carbide (SiC) market comprises the production and

commercialization of wide-bandgap semiconductor materials and devices designed to

operate at high voltages, temperatures, and switching frequencies. Silicon carbide is

used in both material form—such as black and green silicon carbide—and as a

semiconductor substrate for discrete devices and bare dies. Its superior thermal

conductivity, high breakdown voltage, and efficiency advantages over conventional

silicon make it a critical enabler in advanced power electronics and high-frequency

applications.
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Over the past decade, the market has transitioned from niche industrial uses to

mainstream adoption across automotive electrification, renewable energy systems, and

grid infrastructure. The rapid scaling of electric vehicles (EVs), expansion of high-

voltage direct current (HVDC) systems, and modernization of power grids have

significantly elevated demand for SiC-based devices. Concurrently, wafer size migration

from 4-inch to 6-inch and above is improving manufacturing efficiency and yield

economics. As global industries prioritize energy efficiency and decarbonization, SiC is

positioned as a foundational technology for next-generation power architectures

throughout the forecast period.

Key Findings of the Report

Market Size (2024): USD 1.37 billion

Estimated Market Size (2035): USD 6.50 billion

CAGR (2025–2035): 15.20%

Leading Regional Market: Asia Pacific

Leading Segment: EV Motor Drive under Application

Market Determinants

Acceleration of Vehicle Electrification

The electrification of mobility is a primary growth driver for the SiC market. EV motor

drives, onboard chargers, and fast-charging infrastructure increasingly rely on SiC

devices to enhance power density and energy efficiency. The ability of SiC components

to reduce switching losses directly translates into extended driving range and reduced

system weight, offering compelling commercial advantages for automotive OEMs.

Expansion of Renewable Energy and Grid Modernization

As renewable power generation scales globally, power conversion efficiency becomes

critical. SiC-based inverters and power grid devices are integral to managing energy

flow in wind energy, solar energy, and flexible AC transmission systems. Their
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deployment supports higher voltage operations and reduced energy losses, enabling

utilities to optimize infrastructure investments.

Shift Toward Larger Wafer Sizes and Manufacturing Scalability

The industry’s migration toward 6-inch and above wafer sizes represents a structural

inflection point. Larger wafers enhance throughput and reduce cost per device,

improving overall competitiveness against silicon-based alternatives. Investments in

capacity expansion and vertical integration across the supply chain are strengthening

long-term scalability.

Growing Demand for High-Frequency and High-Power Applications

Applications such as RF devices, cellular base stations, electronic combat systems, and

industrial motor drives require components capable of operating under extreme

electrical and thermal conditions. SiC’s material properties provide reliability and

efficiency advantages, driving adoption in telecommunication, defense, and industrial

sectors.

Cost and Supply Chain Constraints

Despite robust growth, high production costs and substrate supply limitations remain

challenges. The complexity of crystal growth processes and yield management can

affect pricing stability. Additionally, the capital-intensive nature of wafer fabrication may

create short-term supply-demand imbalances as adoption accelerates.

Opportunity Mapping Based on Market Trends

Automotive Power Electronics Transformation

Expansion of SiC discrete devices in EV motor drives and charging systems

Integration of SiC bare die into compact, high-efficiency power modules

As EV penetration increases, automotive-grade SiC components represent a high-

margin growth avenue. Strategic partnerships between semiconductor manufacturers

and automotive OEMs are likely to deepen.
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Renewable and High-Voltage Infrastructure

Deployment of SiC in HVDC transmission and flexible AC transmission systems

Integration into large-scale solar and wind inverters

Governments investing in grid resilience and decarbonization are creating long-term

demand for high-voltage, high-efficiency power devices.

Telecommunication and RF Applications

Adoption in RF devices and cellular base stations supporting 5G and future

networks

High-frequency performance enabling improved signal efficiency

As global connectivity expands, SiC-based RF solutions provide operational reliability in

high-power communication environments.

Defense and Specialized Industrial Applications

Use in electronic combat systems and flame detection technologies

Growth in high-reliability industrial motor drives

Defense modernization and industrial automation trends create stable, high-value niche

markets for advanced SiC components.

Key Market Segments

By Product:

Black Silicon Carbide

Green Silicon Carbide
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By Device:

SIC Discrete Devices

SIC Bare Die

By Wafer Size:

2 Inch

4 Inch

6-Inch and Above

By Application:

RF Device and Cellular Base Station

Power Grid Device

Flexible AC Transmission Systems

High-Voltage, Direct Current

Power Supply and Inverter

Lighting Control

Industrial Motor Drive

Flame Detector

EV Motor Drive

EV Charging

Electronic Combat System
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Wind Energy

Solar Energy

Others

By Vertical:

Telecommunication

Energy and Power

Automotive

Renewable Power Generation

Defense

Power electronics

Others

Value-Creating Segments and Growth Pockets

EV motor drive applications currently represent the dominant revenue contributor,

supported by aggressive global EV production targets. However, EV charging

infrastructure and HVDC systems are expected to witness accelerated growth as fast-

charging networks and cross-border transmission systems expand.

In terms of wafer size, 4-inch wafers maintain significant installed capacity, while 6-inch

and above wafers are projected to grow at the fastest pace due to cost efficiencies and

improved scalability. SIC discrete devices lead in commercialization due to their

integration into automotive and industrial modules, whereas SIC bare die presents high-

growth potential in customized, high-performance applications.

From a vertical perspective, automotive and renewable power generation are emerging
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as primary growth engines, while defense and telecommunication provide specialized,

high-margin opportunities.

Regional Market Assessment

North America

North America demonstrates strong growth driven by EV adoption, renewable energy

investments, and domestic semiconductor manufacturing incentives. Strategic funding

initiatives aimed at strengthening local supply chains are further enhancing regional

competitiveness.

Europe

Europe’s stringent carbon neutrality targets and leadership in automotive electrification

support robust demand for SiC-based power electronics. Investments in wind energy

and grid modernization projects contribute to sustained market expansion.

Asia Pacific

Asia Pacific leads the global market, supported by a strong semiconductor

manufacturing base, rapid EV adoption, and large-scale renewable energy deployment.

Countries within the region are investing heavily in wafer fabrication capacity and

vertical integration, reinforcing supply chain dominance.

LAMEA

The LAMEA region is gradually adopting SiC technologies, particularly in renewable

power generation and energy infrastructure modernization. While adoption is currently

moderate, long-term growth prospects are linked to electrification initiatives and

industrial development.

Recent Developments

February 2024: A leading semiconductor manufacturer announced capacity

expansion for 6-inch SiC wafer production. This move addresses supply

constraints and enhances cost competitiveness across high-growth applications.

August 2024: An automotive OEM entered into a long-term supply agreement
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for SiC discrete devices for EV motor drives, securing component availability

and stabilizing pricing dynamics.

January 2025: A power electronics company launched next-generation SiC-

based inverter modules targeting solar and wind energy systems, improving

conversion efficiency and thermal management performance.

Critical Business Questions Addressed

What is the long-term revenue trajectory of the SiC market through 2035?

The report quantifies value creation across product, device, and vertical segments.

Which applications offer the highest margin and growth potential?

Comparative analysis highlights EV motor drives, HVDC systems, and renewable

energy inverters as key growth engines.

How will wafer size transitions influence cost structures and competitive

positioning?

The study evaluates manufacturing scale benefits and their impact on pricing dynamics.

Which regions are strategically positioned for supply chain leadership?

Regional analysis identifies manufacturing hubs and demand-driven growth centers.

What strategic moves should stakeholders prioritize?

Insights focus on capacity expansion, vertical integration, and long-term supply

agreements.

Beyond the Forecast
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Silicon carbide is rapidly transitioning from a performance-enhancing alternative to a

core enabler of next-generation power electronics. As electrification deepens across

transportation and energy systems, efficiency gains will become a competitive necessity

rather than a premium feature.

Companies that secure substrate supply, invest in larger wafer technologies, and align

with automotive and renewable ecosystems will define long-term industry leadership.

Over time, SiC will anchor a broader shift toward high-efficiency, high-voltage

semiconductor architectures across global infrastructure.
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