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Abstracts

The global CVD Vacuum Furnace market size is predicted to grow from US$ 3625

million in 2025 to US$ 5225 million in 2032; it is expected to grow at a CAGR of 5.5%

from 2026 to 2032.

In 2024, the global production of CVD vacuum furnaces reached 2,173 units, with an

average selling price of US$1.62 million per unit.

To address the problems of low precision, severe substrate contamination, and poor

controllability of high-temperature reactions in traditional coating processes, CVD

(Chemical Vapor Deposition) vacuum furnaces emerged in the 1960s. After more than

six decades of development, they have evolved into various types, including hot-wall,

cold-wall, and plasma-enhanced furnaces, integrating high-vacuum environment

control, precise temperature control, and reactant gas ratio control. These furnaces are

widely used as core equipment in semiconductor chip manufacturing, photovoltaic cell

coating, hard material preparation, and high-temperature aerospace component

processing, enabling nanoscale thin film deposition and high-performance coating

preparation, significantly improving the performance and lifespan of downstream

products.

In 2024, the global average price of CVD vacuum furnaces was as follows:

semiconductor advanced process-specific models (7nm and below) averaged $2-5

million per unit; photovoltaic cell coating-specific models averaged $500,000-1 million

per unit; and hard coating general-purpose models averaged $200,000-400,000 per

unit. In terms of production capacity, small and medium-sized enterprises had an annual

production capacity of 50-100 units per line, while leading companies such as Applied

Materials (AMAT) had an annual production capacity of over 500 units per plant. The
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industry average capacity utilization rate was approximately 70%, which could

rise to 85% during peak semiconductor chip production expansion. Gross profit margins

varied significantly depending on the application area: 25%-35% for semiconductor

advanced process-specific models, 20%-25% for photovoltaic-specific models, and

15%-19% for hard coating general-purpose models.

Typical Transaction Cases: TSMC 3nm Process Equipment Procurement Project: In the

second quarter of 2024, TSMC purchased 150 Applied Materials Endura? CVD vacuum

furnaces from the US, totaling US$750 million (US$5 million per unit). The procurement

requirements clearly stated ''suitable for 3nm logic chip gate oxide deposition, vacuum

degree ?10??Pa, temperature control accuracy ?0.5?, reaction gas ratio error ?0.1%,

compatible with 12-inch wafer batch processing,'' for the expansion of 3nm capacity at

its Kaohsiung Fab 21 plant in Taiwan, ensuring the ultra-thin (1.2nm), low-defect

deposition requirements for chip gate insulating layers.

LONGi Green Energy TOPCon Battery Coating Equipment Procurement: In the fourth

quarter of 2024, LONGi purchased 200 Shanghai Jingsheng Mechanical & Electrical JS-

CVD182 photovoltaic-specific CVD vacuum furnaces, at a unit price of US$800,000,

totaling US$160 million. The core requirements are ''compatible with 182/210mm large-

size silicon wafers, passivation layer coating uniformity ?3%, deposition rate ?1.5nm/s,

and wafers processed in a single run ?200 wafers,'' for use in the 50GW TOPCon

battery base in Yulin, Shaanxi, to improve battery conversion efficiency (from 24.5% to

25.8%).

The CVD vacuum furnace industry chain consists of upstream core materials and

components, technological support, and downstream key application areas. Upstream

cost cores include graphite parts, heating elements, vacuum pumps (such as Edwards),

control systems, and high-purity reaction gases, dominated by companies such as SGL

Carbon, Siemens, and Linde Gases, and relying on institutions such as Leybold for

vacuum and process technology support. In the downstream market, semiconductor

manufacturing (45%) is the biggest driver, especially advanced processes below 14

nanometers; the photovoltaic field (30%) follows closely, used in the production of high-

efficiency cells such as PERC and TOPCon; hard coatings (15%) and aerospace (10%)

are key to high value-added applications, serving high-end tooling and engine blade

coatings respectively. Overall, the industry chain is highly specialized, with technological

iterations in downstream cutting-edge industries directly driving innovation and demand

for upstream high-end equipment.

Industry Trends and Challenges: The development trends of CVD vacuum furnaces
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focus on high vacuum (processes below 3nm are driving vacuum levels towards

10???Pa, with ultra-high vacuum equipment accounting for 50% by 2025),

intelligentization (AI process optimization improves yield by 5-8 percentage points, with

intelligent equipment penetration exceeding 50% by 2025), multi-functional integration

(single equipment achieves multi-process integration of deposition-annealing-etching,

with integrated equipment demand increasing by 45% year-on-year), and large-size,

high-capacity production (compatible with 18-inch wafers/230mm silicon wafers, with

large-size equipment accounting for over 60% by 2025). Market opportunities are

reflected in the accelerated domestic substitution of semiconductors (expansion of

14nm and below capacity drives a 30% annual increase in domestic equipment

production) and the increased penetration rate of high-efficiency photovoltaic cells

(TOPCon/HJT cell global penetration rate). The projected import substitution rates for

hard coatings (domestic tool coating rate is 30% compared to 70% in Europe and the

US, with the import substitution rate expected to rise to 35% by 2025) and the explosive

growth in demand for aerospace new materials (C919 mass production/domestic

production of aero engines drives a 50% annual increase in demand for high-

temperature coating furnaces); key challenges include high import dependence on core

components (over 80% of molecular pumps/gas controllers/AI systems are imported,

with gaps in lifespan/precision between domestic and imported products), advanced

process technology barriers (yield of equipment below 7nm is 12 percentage points

lower than international standards), price competition in the photovoltaic field (capacity

utilization rate is 65%, gross profit margin is compressed to below 20%), and overseas

trade restrictions (the US restricts exports of equipment below 14nm, extending the 7nm

R&D cycle by 6-12 months).

Demand and Business Opportunity Analysis: The demand for CVD vacuum furnaces is

driven by semiconductor 3nm and below processes, photovoltaic TOPCon/HJT cell

iteration, automotive/machinery hard coating upgrades, and aerospace localization. In

2024, the global advanced process CVD furnace market reached $980 million, with

TOPCon/HJT in the photovoltaic field driving demand for over a thousand PECVD/ITO

coating furnaces. The technological advantages are reflected in multi-process

compatibility (SiNx/Al?O?/TiAlN materials, silicon wafers/metal/ceramic substrates),

precise control (vacuum degree 10??Pa, temperature control ?0.5?, coating uniformity

?1%-3%), and high throughput. It can reduce costs (12-inch wafer capacity increased

by 80%, unit cost reduced by 25%); core business opportunities focus on

semiconductor equipment below 7nm (over US$2.5 billion in 2028), photovoltaic

210mm+ large-size equipment (annual growth of 35%), domestic substitution of core

components (molecular pumps/flow controllers/AI systems, substitution rate of 30% in

2025) and customized aerospace equipment (high temperature resistance of 2000?,
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special coating, gross profit margin of over 50%), driving a 50% reduction in chip

leakage rate, an increase in photovoltaic conversion efficiency, a 5-fold extension of tool

life and an engine blade life exceeding 8000 hours, achieving a revolutionary

breakthrough from advanced manufacturing to industrial chain upgrading.

LP Information, Inc. (LPI) ' newest research report, the ?CVD Vacuum Furnace Industry

Forecast? looks at past sales and reviews total world CVD Vacuum Furnace sales in

2025, providing a comprehensive analysis by region and market sector of projected

CVD Vacuum Furnace sales for 2026 through 2032. With CVD Vacuum Furnace sales

broken down by region, market sector and sub-sector, this report provides a detailed

analysis in US$ millions of the world CVD Vacuum Furnace industry.

This Insight Report provides a comprehensive analysis of the global CVD Vacuum

Furnace 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 CVD Vacuum

Furnace portfolios and capabilities, market entry strategies, market positions, and

geographic footprints, to better understand these firms? unique position in an

accelerating global CVD Vacuum Furnace market.

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

shaping the global outlook for CVD Vacuum Furnace 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 CVD Vacuum Furnace.

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

opportunities of CVD Vacuum Furnace market by product type, application, key

manufacturers and key regions and countries.

Segmentation by Type:

Hot-wall CVD Furnace

Cold-wall CVD Furnace

PECVD Furnace
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Segmentation by Vacuum Degree:

High Vacuum CVD Furnace (10?? to 10?? Pa)

Ultra-high Vacuum CVD Furnace (?10?? Pa)

Segmentation by Heating Method:

Resistance Heating

Induction Heating

Laser Heating

Segmentation by Application:

Semiconductor

Photovoltaic

Aerospace

Other

This report also splits the market by region:

Americas

United States

Canada

Mexico

Brazil
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APAC

China

Japan

Korea

Southeast Asia

India

Australia

Europe

Germany

France

UK

Italy

Russia

Middle East & Africa

Egypt

South Africa

Israel

Turkey

GCC Countries
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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.

Ipsen

ALD Vacuum Technologies

Tenova

ECM Technologies

Seco/Warwick

IHI Hayes

Solar Mfg

TEFIC

AMAT

PVA TePla

TEL

ASML

Zhengzhou Kejia Electric Furnace

Shenzhen Kejing Zhida Technology

Zhengzhou Chenxing Refractory Materials

Shanghai Jule Industrial Development

Qimiao Technology (Shanghai)

Hefei Kejing Materials Technology
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Beijing Zhongke Keyi

Shanghai Jingsheng Electromechanical

Shenyang Keyi

Key Questions Addressed in this Report

What is the 10-year outlook for the global CVD Vacuum Furnace market?

What factors are driving CVD Vacuum Furnace market growth, globally and by region?

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

How do CVD Vacuum Furnace market opportunities vary by end market size?

How does CVD Vacuum Furnace break out by Type, by Application?
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