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Abstracts

The global Quantum Chip Fabrication Equipment market size is predicted to grow from

US$ 537 million in 2025 to US$ 1740 million in 2032; it is expected to grow at a CAGR

of 18.5% from 2026 to 2032.

Quantum Chip Fabrication Equipment refers to specialized capital equipment used to

transform quantum-device designs and quantum-material structures into functional

wafers, dies and integrated quantum chips. The market primarily covers Lithography &

Patterning Equipment, Deposition Equipment, Epitaxy Equipment, Etching Equipment,

Bonding Equipment and other dedicated fabrication systems supporting critical quantum-

device processes. Core technologies include electron-beam and direct-write

lithography, physical vapor deposition, evaporation and sputtering, atomic-layer and

chemical-vapor deposition, MBE/MOCVD epitaxy, ICP-RIE, ALE and ion-beam material

removal, as well as wafer- and die-level precision bonding. Key performance

requirements typically center on nanoscale feature control, low process-induced

damage, high-purity and highly uniform films, stable material interfaces, ultra-high-

vacuum processing, wafer-scale repeatability and increasingly automated substrate

handling. Quantum Chip Fabrication Equipment is principally deployed in Quantum

Computing, Quantum Communication, Quantum Sensing & Metrology and Other

Quantum Applications, with current equipment configurations ranging from flexible

research-grade platforms to pilot and production-grade systems compatible with larger

wafer formats and integrated cluster processing.

Key Findings

Europe represents 15 of the 29 confirmed core parent-company suppliers
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The combined Deposition Equipment and Epitaxy Equipment block represents

roughly 35% of the modeled 2025 revenue structure

Nanolithography and patterning account for about 27% of the modeled 2025 equipment

revenue structure

Quantum Computing remains the largest application market for dedicated Quantum

Chip Fabrication Equipment demand

Market Trends

Quantum Chip Fabrication Equipment is moving from highly customized laboratory

platforms toward more repeatable, automated and semiconductor-compatible

production architectures. The most visible transition is the adoption of larger wafer

formats, automated handling, cluster integration and tighter contamination control, while

process development is increasingly focused on low-damage etching, atomic-scale

interface engineering, ultra-high-vacuum material processing and heterogeneous

integration. IBM has moved the primary fabrication of its new quantum processor wafers

into an advanced 300 mm semiconductor facility, while DCA Instruments has delivered

an automated 300 mm UHV system for quantum-photonic material deposition. In

parallel, EV Group and Xanadu are developing industrial-scale heterogeneous

integration and wafer-bonding processes for photonic quantum hardware. These

developments indicate that equipment differentiation is shifting from basic process

capability toward reproducibility, wafer-scale uniformity, automation and the ability to

transfer quantum-device recipes from R&D environments into pilot and production

manufacturing.

Market Dynamics

Drivers

Growth in Quantum Chip Fabrication Equipment is primarily driven by the scaling

requirements of quantum processors, increasing investment in dedicated quantum

fabrication infrastructure and the need for more predictable device performance. As

quantum chips incorporate larger numbers of functional structures and more complex

material stacks, equipment requirements extend beyond basic nanofabrication toward

tighter dimensional control, lower defect density and improved process repeatability.

Dedicated quantum fabs and pilot lines also increase demand for tools optimized

specifically for superconducting films, tunnel barriers, quantum-material interfaces and
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low-damage etching. Oxford Instruments’ 2026 supply of a dedicated atomic-layer etch

system to Rigetti’s quantum fabrication operation illustrates the growing shift from

shared laboratory tools toward process-specific capital equipment. Government-

supported semiconductor and quantum manufacturing programs further strengthen the

investment environment by encouraging scalable domestic fabrication capabilities.

Restraints

The principal restraint is that Quantum Chip Fabrication Equipment remains a relatively

low-volume, application-specific capital-equipment market in which many process steps

can still be performed on shared semiconductor or research-fab infrastructure. This

limits the number of tools that must be purchased exclusively for quantum applications

and makes annual orders sensitive to the timing of individual pilot-line and fabrication

projects. Qualification cycles are also lengthy because changes in film chemistry,

surface damage, critical dimensions or interface conditions can directly affect device

coherence and yield. In addition, competing quantum-computing architectures require

different material systems and fabrication sequences, reducing the ability of equipment

suppliers to standardize one platform across the entire market. High customization, low

initial production volumes and demanding service requirements can therefore constrain

manufacturing scale economies.

Opportunities

The strongest opportunities are emerging where quantum manufacturing requirements

cannot be efficiently met by generic semiconductor tools. These areas include ultra-high-

vacuum superconducting-film and Josephson-junction deposition, atomic-scale

deposition and etching, low-damage plasma processing, specialized MBE material

growth, automated 200 mm and 300 mm quantum processing, and high-precision wafer

or die bonding. The shift toward modular processors and photonic quantum

architectures is also raising the strategic importance of heterogeneous integration.

Larger-wafer processing creates additional opportunities for automated wafer handling,

contamination management, statistical process control and production-compatible

cluster systems. DCA Instruments’ 300 mm quantum material system and the EV

Group-Xanadu manufacturing collaboration demonstrate how specialist equipment

suppliers can move beyond laboratory-scale installations into industrial manufacturing

programs.

Challenges

The market faces substantial technology and commercialization uncertainty because no
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single quantum-chip architecture has yet established a universally dominant fabrication

flow. Equipment suppliers must support superconducting, semiconductor-spin, photonic

and other quantum-device requirements while controlling R&D expenditure and avoiding

excessive platform fragmentation. A second challenge is converting laboratory process

success into statistically repeatable wafer-level manufacturing, where yield, uniformity,

contamination control and equipment uptime become significantly more important.

Suppliers must also manage long customer qualification cycles, small initial order

volumes and rapid changes in device architecture. As conventional semiconductor fabs

become more involved in quantum production, specialist OEMs will need to

demonstrate that dedicated process modules deliver measurable improvements in

device performance or manufacturing economics rather than simply duplicating

capabilities already available in established fabs.

Industry Chain Analysis

The upstream industry chain for Quantum Chip Fabrication Equipment consists of high-

precision vacuum components, electron and ion sources, RF and plasma-power

systems, deposition sources, precision motion and positioning components, wafer-

handling modules, temperature-control systems, process-control electronics and

specialized materials used for equipment qualification. Reliability and performance at

this level directly influence vacuum stability, particle contamination, plasma uniformity,

positioning accuracy and process repeatability. In high-end lithography, epitaxy and

vacuum-deposition equipment, proprietary electron optics, source technology, vacuum

architecture and control software represent particularly important technical barriers.

The midstream comprises equipment OEMs that integrate these components into

Lithography & Patterning Equipment, Deposition Equipment, Epitaxy Equipment,

Etching Equipment, Bonding Equipment and other specialized fabrication platforms.

Value creation is concentrated in process know-how, system integration, chamber

design, recipe development, repeatability and after-sales process support rather than

hardware assembly alone. Downstream demand originates from the four established

application markets in this study—Quantum Computing, Quantum Communication,

Quantum Sensing & Metrology and Other Quantum Applications—through quantum-chip

developers, dedicated fabrication facilities, semiconductor-compatible pilot lines and

research-production platforms. As the industry moves toward larger wafers and

repeatable manufacturing, an increasing share of value is expected to shift toward

proprietary process modules, automation, integrated cluster systems and long-term

process-service relationships.
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Segment Insights

By product type, the 2025 research model indicates that the combined material-

formation block represented by Deposition Equipment and Epitaxy Equipment accounts

for approximately 35% of the market revenue structure, reflecting the importance of

superconducting films, tunnel barriers, dielectric layers and high-quality quantum

materials. Lithography & Patterning Equipment represents about 27%, supported by the

continuing need for high-resolution nanoscale pattern definition. Etching Equipment

contributes approximately 23%, while Bonding Equipment accounts for around 10% and

Other Fabrication Equipment represents the remaining approximately 5%. These

percentages are presented as structural indicators rather than company market shares.

From an application perspective, Quantum Computing remains the largest current

application market because superconducting, semiconductor-spin and photonic

quantum processor programs require the broadest combination of specialized

fabrication steps. Quantum Communication and Quantum Sensing & Metrology

currently represent smaller equipment demand pools but provide opportunities for

photonic integration, specialized material growth and precision nanofabrication. From a

production-grade perspective, Research Grade and Pilot Grade systems still represent

an important part of unit demand, while Production Grade tools are gaining strategic

importance as more programs introduce automated wafer handling, larger wafer formats

and semiconductor-compatible manufacturing controls.

Downstream Market Opportunities

Quantum Computing provides the largest near-term opportunity for Quantum Chip

Fabrication Equipment because scaling processor complexity increases demand for

repeatable lithography, deposition, etching, material growth and chip-integration

processes. Within this market, the equipment opportunity increasingly depends on

improving fabrication consistency and reducing device-to-device variation rather than

simply achieving minimum feature dimensions. Quantum Communication offers

incremental demand for integrated photonic and specialized material-processing tools,

while Quantum Sensing & Metrology creates opportunities in high-purity material growth

and precision device fabrication. Other Quantum Applications remain less standardized

but may support specialized equipment niches. Across these application markets, the

most attractive opportunities are associated with processes where quantum-device

performance is highly sensitive to surfaces, interfaces, material defects and bonding

quality.
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Regional Insights

North America currently shows the strongest signals of transition toward industrial-scale

quantum-chip manufacturing. IBM has introduced advanced 300 mm semiconductor

fabrication into its quantum processor roadmap, and in May 2026 IBM and the U.S.

Department of Commerce announced plans for a purpose-built 300 mm quantum wafer

foundry. These developments support demand for production-compatible process

equipment and create opportunities for both established semiconductor-tool suppliers

and specialist quantum-equipment OEMs.

Europe has the densest specialist supply ecosystem in the confirmed core list,

accounting for 15 of the 29 parent-company-level suppliers identified in this study. The

region is particularly strong in electron-beam and direct-write lithography, plasma

processing, MBE and quantum-material systems, vacuum deposition and precision

bonding. Japan maintains important positions in high-resolution electron-beam

lithography and plasma processing. China is developing domestic capability in quantum-

specific deposition and fabrication equipment, while Taiwan has emerging specialist

supply in superconducting deposition. South Korea possesses a strong conventional

semiconductor-equipment base, although the number of companies with independently

verified quantum-specific commercial product lines remains more limited.

Competitive Landscape Analysis

The competitive landscape of Quantum Chip Fabrication Equipment is fragmented by

process technology and currently lacks a single supplier with dominant coverage across

the complete fabrication flow. The confirmed core universe contains 29 parent-company-

level manufacturers after consolidation of subsidiaries and equipment brands. Larger

semiconductor and scientific-equipment groups provide scale, global service capacity

and established process platforms, while specialist OEMs compete through deeper

expertise in electron-beam lithography, Josephson-junction deposition, ultra-high-

vacuum materials processing, low-damage plasma etching, MBE and high-precision

bonding. Competitive advantage therefore depends less on overall corporate size than

on whether a supplier can demonstrate repeatable quantum-device process

performance, reliable installed tools and a pathway from research recipes to pilot or

production manufacturing. The market is also becoming more strategically segmented:

established semiconductor-equipment companies are extending proven process

technologies into quantum applications, while specialist suppliers are moving upward

from laboratory systems toward automated, larger-wafer production platforms. The

resulting structure favors technically differentiated OEMs with strong process
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engineering, customer co-development capability and the ability to support long

qualification cycles without relying on volume-driven economics.

Report Scope

LP Information, Inc. (LPI) ' newest research report, the “Quantum Chip Fabrication

Equipment Industry Forecast” looks at past sales and reviews total world Quantum Chip

Fabrication Equipment sales in 2025, providing a comprehensive analysis by region and

market sector of projected Quantum Chip Fabrication Equipment sales for 2026 through

2032. With Quantum Chip Fabrication Equipment sales broken down by region, market

sector and sub-sector, this report provides a detailed analysis in US$ millions of the

world Quantum Chip Fabrication Equipment industry.

This Insight Report provides a comprehensive analysis of the global Quantum Chip

Fabrication Equipment landscape and highlights key trends related to product

segmentation, company formation, revenue, and market share, latest development, and

M&A activity. This report also analyzes the strategies of leading global companies with

a focus on Quantum Chip Fabrication Equipment portfolios and capabilities, market

entry strategies, market positions, and geographic footprints, to better understand these

firms’ unique position in an accelerating global Quantum Chip Fabrication Equipment

market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Quantum Chip Fabrication Equipment and breaks down

the forecast by Type, by Application, geography, and market size to highlight emerging

pockets of opportunity. With a transparent methodology based on hundreds of bottom-

up qualitative and quantitative market inputs, this study forecast offers a highly nuanced

view of the current state and future trajectory in the global Quantum Chip Fabrication

Equipment.

This report presents a comprehensive overview, market shares, and growth

opportunities of Quantum Chip Fabrication Equipment market by product type,

application, key manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Lithography & Patterning Equipment
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Deposition Equipment

Epitaxy Equipment

Etching Equipment

Bonding Equipment

Segmentation by Maximum Supported Wafer Size:

?100 mm

>100–150 mm

>150–200 mm

>200–300 mm

Segmentation by Production Grade:

Research Grade

Pilot Grade

Production Grade

Segmentation by Minimum Feature Size:

?10 nm

>10–50 nm

>50–100 nm
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>100 nm

Segmentation by Application:

Quantum Computing

Quantum Communication

Quantum Sensing & Metrology

Quantum Imaging

Other

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil

APAC

China

Japan

Korea

Southeast Asia
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India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries

The below companies that are profiled have been selected based on inputs gathered

from primary experts and analysing the company's coverage, product portfolio, its

market penetration.

Applied Materials, Inc.

JEOL Ltd.

Oxford Instruments plc
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EV Group

VON ARDENNE GmbH

LAB14 GmbH

Judges Scientific plc

Scienta Scientific AB

RAITH GmbH

Plasma-Therm LLC

Kurt J. Lesker Company

Beneq

Samco Inc.

PLASSYS Bestek

Origin Quantum Computing Technology (Hefei) Co., Ltd.

RIBER S.A.

Vistec Electron Beam GmbH

ELIONIX INC.

AJA International, Inc.

DCA Instruments Oy

SENTECH Instruments GmbH

Angstrom Engineering Inc.

SET (Smart Equipment Technology)
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Intlvac Thin Film Corporation

SVT Associates, Inc.

Polyteknik AS

High Temperature Superconductors, Inc.

AdNaNoTek Corporation

Beijing Deyi Tianli Keji Fazhan Youxian Gongsi

Key Questions Addressed in this Report

What is the 10-year outlook for the global Quantum Chip Fabrication Equipment

market?

What factors are driving Quantum Chip Fabrication Equipment market growth,

globally and by region?

Which technologies are poised for the fastest growth by market and region?

How do Quantum Chip Fabrication Equipment market opportunities vary by end

market size?

How does Quantum Chip Fabrication Equipment break out by Type, by

Application?
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