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According to Stratistics MRC, the Global Quantum Semiconductor Devices Market is
accounted for $0.6 billion in 2026 and is expected to reach $10.5 billion by 2034
growing at a CAGR of 41.4% during the forecast period. Quantum semiconductor
devices form the foundational hardware enabling quantum computing, secure
communications, and advanced sensing by leveraging quantum mechanical
phenomena such as superposition and entanglement. These specialized components
include qubit processors, quantum-dot arrays, and superconducting circuits designed
for extreme operational conditions. The market is poised for exponential growth as
governments and corporations intensify investments in quantum infrastructure and
commercialization efforts accelerate across North America, Europe, and Asia Pacific.

Market Dynamics:

Driver:

Aggressive government funding and national quantum initiatives
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Governments worldwide are launching multi-billion-dollar quantum research
programs to secure technological sovereignty and economic competitiveness. The
United States National Quantum Initiative Act, China’s quantum computing
infrastructure investments, and the European Union’s Quantum Flagship program
collectively inject substantial capital into quantum semiconductor development. These
initiatives fund academic research, public-private partnerships, and domestic
manufacturing capabilities, de-risking early-stage innovation while creating sustainable
demand for quantum devices across defense, cryptography, and scientific applications
over the coming decade.

Restraint:
Extreme fabrication complexity and cryogenic requirements

Manufacturing quantum semiconductor devices demands atomic-level precision far
exceeding conventional semiconductor processes. Qubits require operation at
millikelvin temperatures, necessitating complex cryogenic systems that increase system
costs and limit practical deployment scales. Yield rates remain low due to sensitivity to
material impurities and environmental noise, driving production costs prohibitively high
for commercial adoption. These technical barriers restrict manufacturing to specialized
foundries and slow the transition from laboratory prototypes to scalable, commercially
viable quantum devices for enterprise applications.

Opportunity:
Integration with classical semiconductor manufacturing

Leveraging existing silicon fabrication infrastructure presents a significant opportunity to
accelerate quantum semiconductor scalability. Silicon-based quantum devices can
utilize mature CMOS manufacturing processes, reducing development costs and
accelerating time-to-market. Established foundries are investing in hybrid production
lines capable of fabricating both classical control electronics and quantum components
on single chips. This integration approach enables compact, scalable quantum
processors while benefiting from decades of semiconductor industry expertise in quality
control, supply chain management, and high-volume production economics.

Threat:

Competition from alternative quantum technologies
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Emerging alternative quantum computing architectures pose competitive threats to
semiconductor-based approaches. Trapped ion systems have demonstrated superior
gubit coherence times and gate fidelities, while photonic quantum computing offers
room-temperature operation advantages. Neutral atom and topological quantum
computing platforms continue gaining research momentum and investment. If
competing technologies achieve commercial scalability more rapidly or with lower
infrastructure costs, semiconductor-based quantum devices may face reduced market
share, limiting returns on substantial fabrication investments already committed by
industry players.

Covid-19 Impact:

The pandemic initially disrupted quantum semiconductor supply chains and delayed
research collaborations due to laboratory closures and travel restrictions. However, the
crisis underscored the strategic importance of quantum technologies for national
security and pharmaceutical research, prompting accelerated government funding.
Remote collaboration tools enabled continued algorithm development and theoretical
advances. Post-pandemic, public and private sectors have intensified quantum
investments, recognizing technological independence as critical. This renewed focus
has expedited foundry expansions and supply chain diversification efforts, ultimately
strengthening market momentum.

The On-Premise segment is expected to be the largest during the forecast period

The On-Premise segment is expected to account for the largest market share during the
forecast period, driven by security requirements and the need for dedicated quantum
infrastructure. Government laboratories, defense organizations, and research
institutions prioritize on-premise deployment to maintain control over sensitive quantum
systems and intellectual property. These installations require customized integration
with existing facilities, representing substantial capital expenditure per deployment. The
high security standards for cryptography research and classified applications further
reinforce on-premise dominance, as cloud-based quantum access remains constrained
by data sovereignty and latency concerns.

The 11I-V Compound Semiconductors segment is expected to have the highest CAGR
during the forecast period

Over the forecast period, the 11I-V Compound Semiconductors segment is predicted to
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witness the highest growth rate, fueled by their superior electron mobility and optical
properties essential for advanced quantum devices. Materials like gallium arsenide and
indium phosphide enable high-coherence qubits, efficient single-photon sources, and
integrated photonic circuits critical for quantum communication and computing. Their
compatibility with heterogeneous integration techniques allows combining optical and
electronic functions on single chips. As quantum systems scale toward fault tolerance,
[1I-V materials become increasingly vital for achieving performance targets unattainable
with conventional silicon.

Region with largest share:

During the forecast period, the North America region is expected to hold the largest
market share, underpinned by robust government funding, a mature semiconductor
ecosystem, and leading quantum research institutions. The United States hosts major
national laboratories, top-tier universities, and pioneering quantum companies driving
innovation from foundational science to commercialization. Defense and intelligence
agency investments accelerate adoption of quantum-safe cryptography hardware.
Proximity to advanced fabrication facilities and venture capital concentration further
strengthen North America’s position as the epicenter of quantum semiconductor
development and early-stage deployment.

Region with highest CAGR:

Over the forecast period, the Asia Pacific region is anticipated to exhibit the highest
CAGR, led by aggressive government initiatives in China, Japan, South Korea, and
Taiwan. China’s substantial quantum infrastructure investments and indigenous supply
chain ambitions drive rapid capacity expansion. Japan and South Korea leverage their
advanced semiconductor manufacturing expertise to develop hybrid quantum-classical
fabrication capabilities. Taiwan’s semiconductor foundries are diversifying into quantum
device production. The region’s combination of manufacturing scale, government
backing, and growing domestic demand positions Asia Pacific as the fastest-growing
market for quantum semiconductor devices.

Key players in the market

Some of the key players in Quantum Semiconductor Devices Market include IBM
Corporation, Intel Corporation, Google LLC, Microsoft Corporation, Rigetti Computing, D-
Wave Systems, Infineon Technologies, NXP Semiconductors, STMicroelectronics,
Texas Instruments, Analog Devices, Qorvo Inc., Skyworks Solutions, GlobalFoundries,
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and IQE plc.
Key Developments:
In March 2026, Luceda Photonics and GlobalFoundries collaborated to deliver a new
PDK (Process Design Kit) aimed at accelerating silicon photonics innovation, which is
foundational for scaling quantum networking.
In January 2026, D-Wave announced plans to acquire rival firm Quantum Circuits for
$550 million in a cash-and-stock deal to expand its capabilities beyond annealing into
gate-model quantum computing.
In October 2025, Google announced its Willow quantum chip, claiming the first-ever
verifiable quantum advantage. Using the Out-of-Order Time Correlative (OTOC)
algorithm, it performed calculations 13,000 times faster than the world's most powerful
classical supercomputers.
Device Types Covered:

Quantum Dots

Quantum Wells

Quantum Wires

Quantum Cascade Devices

Single-Electron Transistors

Spin-Based Devices (Spintronics)

Deployment Types Covered:
On-Premise

Cloud-Based
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Material Types Covered:
Silicon-Based Quantum Devices
[1I-V Compound Semiconductors
Silicon-Germanium (SiGe)
Superconducting Materials

Diamond & Defect-Based Materials

Technology Platforms Covered:
Semiconductor Qubits
Superconducting Qubits
Photonic Quantum Devices
Trapped lon Semiconductor Interfaces

Topological Quantum Devices

Fabrication Technologies Covered:
Molecular Beam Epitaxy (MBE)
Chemical Vapor Deposition (CVD)
Lithography Techniques
Self-Assembly Techniques

Hybrid Integration Technologies
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Applications Covered:
Quantum Computing
Quantum Communication
Quantum Sensing & Metrology
Optoelectronics
Imaging & Spectroscopy

Cryptography & Cybersecurity

End Users Covered:
Information Technology & Telecommunications
Aerospace & Defense
Healthcare & Life Sciences
Automotive & Transportation
BFSI
Energy & Utilities

Research & Academia

Regions Covered:
North America
United States

Canada
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Mexico
Europe
United Kingdom
Germany
France
Italy
Spain
Netherlands
Belgium
Sweden
Switzerland
Poland
Rest of Europe
Asia Pacific
China
Japan
India
South Korea

Australia
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Indonesia
Thailand
Malaysia
Singapore
Vietnam
Rest of Asia Pacific
South America
Brazil
Argentina
Colombia
Chile
Peru
Rest of South America
Rest of the World (RoW)
Middle East
Saudi Arabia
United Arab Emirates
Qatar
Israel

Rest of Middle East
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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, 2032 and 2034

Market Trends (Drivers, Constraints, Opportunities, Threats, Challenges,
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:
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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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