. +357 96 030922
Market Publishers info@marketpublishers.com

Quantum Materials for Semiconductor Applications
Market Forecasts to 2034 — Global Analysis By
Material Type (Gallium Nitride (GaN), Silicon Carbide
(SiC), Indium Phosphide (InP),Gallium Arsenide
(GaAs),Quantum Dots, Topological Insulators and
Two-Dimensional (2D) Materials), Wafer Size,
Application, End User and By Geography

https://marketpublishers.com/r/QC7C89109576EN.html
Date: May 2026

Pages: 200
Price: US$ 4,150.00 (Single User License)
ID: QC7C89109576EN

According to Stratistics MRC, the Global Quantum Materials for Semiconductor
Applications Market is accounted for $3.35 billion in 2026 and is expected to reach
$25.54 billion by 2034 growing at a CAGR of 28.9% during the forecast period.
Quantum materials for semiconductor applications are materials whose electronic,
magnetic, or optical properties are governed by quantum mechanical effects, enabling
advanced functionalities beyond conventional semiconductors. These include
topological insulators, 2D materials like graphene, and superconductors, which are used
to improve chip performance, energy efficiency, and computational capabilities. They
play a critical role in next-generation technologies such as quantum computing,
spintronics, and ultra-fast processors. The market involves research, material synthesis,
and integration into semiconductor fabrication processes, driven by the need for higher
processing power, miniaturization, and breakthroughs in computing architectures.
Market Dynamics:

Driver:

Quantum computing hardware advancement

Accelerated progress in quantum computing hardware is significantly driving demand
within the Quantum Materials for Semiconductor Applications Market. Continuous
improvements in qubit stability, coherence times, and cryogenic compatibility are
increasing reliance on high-performance semiconductor substrates. Moreover, leading
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technology firms and research institutions are intensifying investments in
scalable quantum processors, thereby expanding material requirements. Advanced
compound semiconductors, including GaN and silicon carbide, are gaining traction due
to superior electron mobility and thermal efficiency. Consequently, the
commercialization roadmap of quantum systems is reinforcing long-term material
adoption across computing and defense applications.
Restraint:
Complex wafer fabrication processes
The production of quantum-grade semiconductor wafers involves highly intricate
fabrication techniques, which influence manufacturing scalability. Precision
requirements in epitaxial growth, atomic-level deposition, and contamination control
demand advanced cleanroom infrastructure. Furthermore, maintaining ultra-low defect
densities is critical for quantum device reliability. These technical complexities extend
production cycles and elevate capital intensity. Nevertheless, ongoing advancements in
lithography and material engineering are gradually improving yield efficiency. As
fabrication ecosystems mature, process optimization initiatives are expected to enhance
throughput and support broader commercialization.
Opportunity:
Defense quantum communication systems
Growing investments in quantum-secure communication networks are creating strong
opportunities for semiconductor material suppliers. Governments are prioritizing
guantum encryption technologies to strengthen cybersecurity frameworks.
Consequently, demand for high-purity semiconductor substrates used in quantum
photonic and cryptographic devices is rising. Defense modernization programs across
major economies are further accelerating pilot deployments. In addition, cross-border
collaborations in quantum research are expanding innovation pipelines. These strategic
initiatives are expected to generate sustained procurement demand for advanced
guantum-compatible semiconductor materials.
Threat:
Geopolitical semiconductor trade barriers
Geopolitical tensions and export control regulations are influencing the global
semiconductor supply chain landscape. Restrictions on advanced material exports and
fabrication equipment can impact cross-border collaboration. Additionally, national
security considerations are prompting tighter compliance frameworks. Such policy shifts
may affect raw material sourcing and technology transfers. However, regional self-
reliance initiatives are simultaneously encouraging domestic capacity expansion. As
countries strengthen localized semiconductor ecosystems, the competitive landscape
continues to evolve dynamically.
Covid-19 Impact:
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The COVID-19 pandemic initially disrupted semiconductor supply chains due to
manufacturing shutdowns and logistics constraints. Research facilities experienced
temporary slowdowns, affecting prototype development cycles. However, accelerated
digital transformation during the pandemic reinforced long-term interest in next-
generation computing technologies. Governments subsequently increased funding for
strategic semiconductor and quantum research programs to enhance technological
sovereignty. As economic recovery progressed, capital investments in advanced
materials resumed steadily. The pandemic ultimately highlighted the strategic
importance of resilient semiconductor infrastructure.

The gallium nitride (GaN) segment is expected to be the largest during the forecast
period

The gallium nitride (GaN) segment is expected to account for the largest market share
during the forecast period. GaN’s superior bandgap properties, high electron mobility,
and thermal stability make it highly suitable for quantum and high-frequency
applications. Moreover, its efficiency in power management systems strengthens
integration within advanced computing architectures. Expanding adoption across
photonics and RF devices further reinforces its dominance. Consequently, GaN
continues to secure significant investment attention within the quantum semiconductor
ecosystem.

The quantum computing chips segment is expected to have the highest CAGR during
the forecast period

Over the forecast period, the quantum computing chips segment is predicted to witness
the highest growth rate. Rapid advancements in qubit design and superconducting
circuits are accelerating prototype-to-commercial transitions. Furthermore,
collaborations between semiconductor manufacturers and quantum startups are
enhancing fabrication scalability. Increasing public and private funding is strengthening
innovation pipelines. As commercialization timelines shorten, chip-level material
demand is projected to expand substantially. This growth trajectory positions quantum
computing chips as a high-momentum segment.

Region with largest share:

During the forecast period, the North America region is expected to hold the largest
market share. The presence of leading quantum technology firms and advanced
semiconductor fabrication facilities supports regional dominance. Additionally,
substantial federal funding for quantum research strengthens innovation ecosystems.
Strategic defense investments further stimulate demand for secure quantum systems.
Robust academic-industry collaboration accelerates commercialization pathways.
These combined factors solidify North America’s leadership position in the market.
Region with highest CAGR:

Over the forecast period, the Asia Pacific region is anticipated to exhibit the highest
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CAGR. Rapid expansion of semiconductor manufacturing infrastructure across
countries such as China, Japan, and South Korea is driving growth. Governments are
prioritizing quantum research through dedicated funding initiatives and public-private
partnerships. Furthermore, increasing investments in next-generation computing
technologies are accelerating regional adoption. As domestic production capacity
strengthens, Asia Pacific is emerging as a high-growth hub within the global Quantum
Materials for Semiconductor Applications landscape.

Key players in the market

Some of the key players in Quantum Materials for Semiconductor Applications Market
include The semiconductor industry is driven by key players such as Intel Corporation,
IBM Corporation, Samsung Electronics Co., Ltd., Taiwan Semiconductor Manufacturing
Company Limited, SK Hynix Inc., Micron Technology, Inc., Wolfspeed, Inc., Qorvo, Inc.,
Sumco Corporation, Showa Denko K.K., Soitec S.A., Applied Materials, Inc., Lam
Research Corporation, ASML Holding N.V., KLA Corporation, GlobalFoundries Inc.,
Broadcom Inc., Infineon Technologies AG, and Qorvo, Inc.

Key Developments:

In February 2026, Intel Corporation introduced its Quantum-Ready Semiconductor
Materials Platform, engineered to enhance qubit stability and scalability. This innovation
supports advanced quantum computing applications by improving coherence times,
reducing material defects, and enabling reliable integration into next-generation
semiconductor architectures.

In Janyuary 2026, Samsung Electronics Co., Ltd. launched its Next-Gen Quantum Dot
Semiconductor Materials Suite, designed to deliver superior energy efficiency and
performance. The suite advances optoelectronic devices by enabling precise photon
emission, improved material purity, and enhanced durability for quantum-enabled
consumer and industrial applications.

Material Types Covered:

Gallium Nitride (GaN)
Silicon Carbide (SiC)
Indium Phosphide (InP)
Gallium Arsenide (GaAs)
Quantum Dots

Topological Insulators
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Two-Dimensional (2D) Materials

Wafer Sizes Covered:
2-inch Wafers
4-inch Wafers
6-inch Wafers
8-inch Wafers
12-inch Wafers

Custom & Specialty Wafers

Applications Covered:
Quantum Computing Chips
Quantum Communication Devices
Quantum Sensors
High-Frequency Electronics
Optoelectronic Devices

Power Electronics

End Users Covered:
Semiconductor Foundries

Quantum Computing Companies
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Telecom Equipment Providers
Defense & Aerospace
Research Laboratories

Automotive Electronics Manufacturers

Regions Covered:

North America
United States
Canada
Mexico

Europe
United Kingdom
Germany
France
Italy
Spain
Netherlands
Belgium
Sweden

Switzerland
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Poland

Rest of Europe
Asia Pacific

China

Japan

India

South Korea

Australia

Indonesia

Thailand

Malaysia

Singapore

Vietnam

Rest of Asia Pacific
South America

Brazil

Argentina

Colombia

Chile

Quantum Materials for Semiconductor Applications Market Forecasts to 2034 — Global Analysis By Material Type (...


https://marketpublishers.com/report/hardware/semiconductors/quantum-materials-4-semiconductor-applications-market-strat.html

. +357 96 030922
Market Publishers info@marketpublishers.com

Peru
Rest of South America
Rest of the World (RoW)
Middle East
Saudi Arabia
United Arab Emirates
Qatar
Israel
Rest of Middle East
Africa
South Africa
Egypt
Morocco

Rest of Africa

What our report offers:
Market share assessments for the regional and country-level segments
Strategic recommendations for the new entrants

Covers Market data for the years 2023, 2024, 2025, 2026, 2027, 2028, 2030,
3032 and 2034

Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges,
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Investment Opportunities, and recommendations)

Strategic recommendations in key business segments based on the market
estimations

Competitive landscaping mapping the key common trends
Company profiling with detailed strategies, financials, and recent developments
Supply chain trends mapping the latest technological advancements
Free Customization Offerings:
All the customers of this report will be entitled to receive one of the following free
customization options:
Company Profiling
Comprehensive profiling of additional market players (up to 3)
SWOT Analysis of key players (up to 3)

Regional Segmentation

Market estimations, Forecasts and CAGR of any prominent country as
per the client's interest (Note: Depends on feasibility check)

Competitive Benchmarking

Benchmarking of key players based on product portfolio, geographical
presence, and strategic alliances
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