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Abstracts

According to our (Global Info Research) latest study, the global TOPCon Boron

Diffusion Equipment market size was valued at US$ 560 million in 2025 and is forecast

to a readjusted size of US$ 873 million by 2032 with a CAGR of 6.2% during review

period.

TOPCon Boron Diffusion Equipment is a specialized photovoltaic cell manufacturing

equipment used to form boron doped emitter regions during the manufacturing process

of N type TOPCon solar cells. It is an important component of crystalline silicon solar

cell thermal processing equipment. The equipment performs high temperature thermal

diffusion treatment on silicon wafers, enabling controlled diffusion of boron elements on

the silicon wafer surface to form boron doped emitter structures with required resistivity,

diffusion depth, uniformity, and electrical characteristics, thereby meeting the high

conversion efficiency manufacturing requirements of TOPCon solar cells. The research

scope mainly covers low pressure boron diffusion furnaces, tube type boron diffusion

equipment, vertical boron diffusion equipment, horizontal boron diffusion equipment,

automated batch diffusion systems, and related process control modules.

TOPCon Boron Diffusion Equipment mainly consists of furnace systems, quartz reaction

tubes, boron source supply systems, gas control systems, vacuum and pressure control

modules, temperature control modules, automated loading and unloading mechanisms,

process monitoring systems, and intelligent control software. The equipment typically

uses boron containing source gases such as BBr? and BCl?, and achieves precise

boron doping on silicon wafer surfaces through processes including boron source

supply, pre deposition, drive in diffusion, and subsequent thermal treatment. Core

technologies include low pressure diffusion control, high temperature uniform heating,
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multi wafer batch processing, precise atmosphere regulation, sheet resistance

uniformity control, and highly automated continuous production capability.

Major product forms include single tube boron diffusion equipment, multi tube batch

boron diffusion equipment, vertical automated boron diffusion equipment, and horizontal

low pressure boron diffusion equipment. Key specifications include batch loading

capacity, equipment tube diameter, temperature control accuracy, process pressure

control range, diffusion uniformity, sheet resistance range, throughput capacity, silicon

wafer size compatibility, equipment automation level, and operational stability. These

equipment are mainly applied in TOPCon solar cell production lines, where the

manufactured solar cells are further used in utility scale photovoltaic power plants,

commercial and industrial distributed photovoltaic systems, residential photovoltaic

systems, and building integrated photovoltaic applications for high efficiency crystalline

silicon solar cell manufacturing.

In 2025, the global average price of TOPCon Boron Diffusion Equipment was

approximately USD 2.5 million to USD 4.5 million per unit, and the average industry

gross margin was approximately 35% to 45%.

TOPCon Boron Diffusion Equipment is a critical process equipment category in N type

crystalline silicon solar cell manufacturing, and its development is closely related to the

upgrading of photovoltaic cell technology routes. As traditional P type PERC cells

gradually transition toward higher efficiency N type TOPCon technology, solar cell

manufacturers continue to upgrade production lines and invest in new capacity, making

boron diffusion equipment an essential additional process module for TOPCon

production. The upstream industry mainly includes quartz materials, specialty gases,

precision control components, vacuum components, and automation parts suppliers,

while the midstream consists of photovoltaic manufacturing equipment companies and

the downstream mainly covers solar cell manufacturers as well as photovoltaic module

and power generation projects. Market demand is driven by global renewable energy

policies, regional photovoltaic manufacturing development, and continuous

improvements in high efficiency cell technologies.

From the perspective of technology development, TOPCon Boron Diffusion Equipment

is evolving toward higher throughput, lower energy consumption, improved automation,

and enhanced process stability. Equipment manufacturers continue to optimize low

pressure diffusion processes, multi tube parallel processing, intelligent process control,

and compatibility with larger silicon wafers to meet the manufacturing requirements of

182 millimeter and 210 millimeter wafers. As TOPCon production technology becomes
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more mature, equipment suppliers are continuously introducing new generation

diffusion systems to improve capacity efficiency and reduce investment costs per unit of

production. Competition in the industry is gradually shifting from simple equipment

supply toward comprehensive capabilities including process expertise, delivery

capability, equipment reliability, and long term service support.

The global supply structure shows rapid development of Chinese equipment

manufacturers, continued technological accumulation among European suppliers, and

strong process foundations from Japanese companies. China benefits from a complete

photovoltaic manufacturing ecosystem, and domestic equipment companies have

developed strong competitive advantages in technology iteration, cost control, and

supply chain response through large scale TOPCon capacity expansion. European

equipment suppliers maintain influence in advanced diffusion processes and overseas

markets based on long term experience in crystalline silicon solar cell equipment.

Meanwhile, companies with semiconductor thermal processing expertise in regions

such as Japan and the United States have potential entry capabilities, although further

commercial validation is required for photovoltaic specific TOPCon boron diffusion

equipment.

Future market growth will mainly come from global photovoltaic manufacturing

expansion, regional supply chain development, and the upgrading of existing PERC

production lines toward TOPCon technology. Investment in domestic photovoltaic

manufacturing capacity in regions including the United States, Europe, India, and the

Middle East will promote a more geographically diversified equipment demand

structure. Meanwhile, policy support for renewable energy, green manufacturing, and

energy security will continue to accelerate the adoption of high efficiency solar cell

technologies. As TOPCon technology continues to improve, boron diffusion equipment

is expected to maintain strong demand in the near term, while long term attention

should be paid to potential substitution risks from emerging technologies such as BC

cells, heterojunction cells, and other advanced photovoltaic cell routes.

Report Scope

This report is a detailed and comprehensive analysis for global TOPCon Boron Diffusion

Equipment market. Both quantitative and qualitative analyses are presented by

manufacturers, by region & country, by Process Pressure and by Application. As the

market is constantly changing, this report explores the competition, supply and demand

trends, as well as key factors that contribute to its changing demands across many
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markets. Company profiles and product examples of selected competitors, along with

market share estimates of some of the selected leaders for the year 2025, are provided.

Key Features:

Global TOPCon Boron Diffusion Equipment market size and forecasts, in consumption

value ($ Million), sales quantity (Units), and average selling prices (K US$/Unit),

2021-2032

Global TOPCon Boron Diffusion Equipment market size and forecasts by region and

country, in consumption value ($ Million), sales quantity (Units), and average selling

prices (K US$/Unit), 2021-2032

Global TOPCon Boron Diffusion Equipment market size and forecasts, by Process

Pressure and by Application, in consumption value ($ Million), sales quantity (Units),

and average selling prices (K US$/Unit), 2021-2032

Global TOPCon Boron Diffusion Equipment market shares of main players, shipments

in revenue ($ Million), sales quantity (Units), and ASP (K US$/Unit), 2021-2026

The Primary Objectives in This Report Are:

To determine the size of the total market opportunity of global and key countries

To assess the growth potential for TOPCon Boron Diffusion Equipment

To forecast future growth in each product and end-use market

To assess competitive factors affecting the marketplace

This report profiles key players in the global TOPCon Boron Diffusion Equipment market

based on the following parameters - company overview, sales quantity, revenue, price,

gross margin, product portfolio, geographical presence, and key developments. Key

companies covered as a part of this study include LAPLACE Renewable Energy

Technology Co., Ltd., NAURA Technology Group Co., Ltd., Shenzhen S.C New Energy

Technology Corporation, Jiangsu Leadmicro Nano Technology Co., Ltd., Wuxi Songyu
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Technology Co., LTD, CETC Electronics Equipment Group Co., Ltd., centrotherm

international AG, ECM Technologies, Tempress Systems B.V., SVCS Process

Innovation s.r.o., etc.

This report also provides key insights about market drivers, restraints, opportunities,

new product launches or approvals.

TOPCon Boron Diffusion Equipment market is split by Process Pressure and by

Application. For the period 2021-2032, the growth among segments provides accurate

calculations and forecasts for consumption value by Process Pressure, and by

Application in terms of volume and value. This analysis can help you expand your

business by targeting qualified niche markets.

Market Segmentation

Market segment by Process Pressure

Low Pressure Boron Diffusion Equipment (50–500 mTorr)

Atmospheric Pressure Boron Diffusion Equipment (760 Torr)

Reduced Pressure Boron Diffusion Equipment (500 mTorr–760 Torr)

Others

Market segment by Boron Source Technology

BBr? Based Diffusion Equipment

BCl? Based Diffusion Equipment

Others

Market segment by Equipment Structure
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Horizontal Diffusion Equipment

Vertical Diffusion Equipment

Others

Market segment by Batch Loading Capacity

Standard Batch Capacity (?2,000 wafers/tube)

High Batch Capacity (2,001–2,500 wafers/tube)

Ultra-high Batch Capacity (>2,500 wafers/tube)

Market segment by Application

Mass Production TOPCon Cell Manufacturing

Research and Development

Others

Major players covered

LAPLACE Renewable Energy Technology Co., Ltd.

NAURA Technology Group Co., Ltd.

Shenzhen S.C New Energy Technology Corporation

Jiangsu Leadmicro Nano Technology Co., Ltd.

Wuxi Songyu Technology Co., LTD

CETC Electronics Equipment Group Co., Ltd.
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centrotherm international AG

ECM Technologies

Tempress Systems B.V.

SVCS Process Innovation s.r.o.

Koyo Thermos Systems Co., Ltd.

Thermco Systems

Market segment by region, regional analysis covers

North America (United States, Canada, and Mexico)

Europe (Germany, France, United Kingdom, Russia, Italy, and Rest of Europe)

Asia-Pacific (China, Japan, Korea, India, Southeast Asia, and Australia)

South America (Brazil, Argentina, Colombia, and Rest of South America)

Middle East & Africa (Saudi Arabia, UAE, Egypt, South Africa, and Rest of

Middle East & Africa)

Chapter Outline

Chapter 1, to describe TOPCon Boron Diffusion Equipment product scope, market

overview, market estimation caveats and base year.

Chapter 2, to profile the top manufacturers of TOPCon Boron Diffusion Equipment, with

price, sales quantity, revenue, and global market share of TOPCon Boron Diffusion

Equipment from 2021 to 2026.

Chapter 3, the TOPCon Boron Diffusion Equipment competitive situation, sales quantity,
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revenue, and global market share of top manufacturers are analyzed emphatically by

landscape contrast.

Chapter 4, the TOPCon Boron Diffusion Equipment breakdown data are shown at the

regional level, to show the sales quantity, consumption value, and growth by regions,

from 2021 to 2032.

Chapter 5 and 6, to segment the sales by Process Pressure and by Application, with

sales market share and growth rate by Process Pressure, by Application, from 2021 to

2032.

Chapter 7, 8, 9, 10 and 11, to break the sales data at the country level, with sales

quantity, consumption value, and market share for key countries in the world, from 2021

to 2026.and TOPCon Boron Diffusion Equipment market forecast, by regions, by

Process Pressure, and by Application, with sales and revenue, from 2027 to 2032.

Chapter 12, market dynamics, drivers, restraints, trends, and Porters Five Forces

analysis.

Chapter 13, the key raw materials and key suppliers, and industry chain of TOPCon

Boron Diffusion Equipment.

Chapter 14 and 15, to describe TOPCon Boron Diffusion Equipment sales channel,

distributors, customers, research findings and conclusion.
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