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Abstracts

The global Semiconductor Process Control Systems market size is expected to reach $

44992 million by 2032, rising at a market growth of 13.7% CAGR during the forecast

period (2026-2032).

Semiconductor Process Control Systems refer to equipment and associated data

platforms that use optical, electron-beam, ion-beam, X-ray, scanning-probe and other

physical or chemical sensing technologies to inspect, review, measure, analyse and

provide feedback on defects, critical dimensions, pattern placement, overlay, film

thickness, material properties, surface topography and other process parameters during

semiconductor substrate, photomask, wafer fabrication and advanced packaging

processes. Their primary function is to identify manufacturing excursions and yield-loss

mechanisms, determine whether individual process steps meet specified targets, and

feed actionable results back to lithography, etch, deposition, CMP, cleaning,

implantation and bonding operations. Inspection primarily identifies the presence and

location of defects; defect review provides high-resolution imaging, classification and

root-cause confirmation of detected defects; and metrology quantitatively measures

specified structural, physical, material or electrical parameters. Under the scope of this

report, the market includes wafer inspection and defect review systems, wafer

metrology systems, mask inspection and defect review systems, and mask metrology

systems. Automated FIB-SEM, TEM and other analytical platforms may be included

when they are specifically configured and sold for semiconductor process development,

near-line analysis or yield learning. General-purpose scientific instruments sold to non-

semiconductor users, semiconductor testers and the main revenue of lithography, etch

or other process tools are excluded. For diversified equipment suppliers, only products

and revenue specifically attributable to inspection, review, metrology and process

control are included.
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Semiconductor Process Control Systems comprise four principal product groups. Wafer

inspection and defect review systems include unpatterned-wafer inspection, patterned-

wafer optical inspection, e-beam inspection, defect-review SEM and wafer-edge,

backside and particle-inspection systems. Wafer metrology systems include CD-SEM, e-

beam metrology, optical critical-dimension metrology, overlay metrology, film-thickness

and optical-property metrology, X-ray metrology, AFM, profilometry, stress and wafer-

shape metrology. Mask inspection and defect review systems cover mask-blank

inspection, patterned-mask inspection, EUV-mask inspection, mask defect-review SEM,

pellicle inspection and aerial-image or printability evaluation. Mask metrology systems

measure mask critical dimensions, pattern placement, registration, phase, transmission,

reflectance and film thickness. Applications extend across silicon and compound-

semiconductor substrate manufacturing, photomask production, logic and memory

wafer fabrication, analog and power devices, MEMS, wafer-level packaging and panel-

level packaging. KLA positions its inspection and review systems across incoming and

process-tool qualification, wafer qualification, research and development, process

monitoring and production-line monitoring, while Camtek and Onto address TSVs,

redistribution layers, bumps, hybrid bonding, wafers, panels and stacked-die structures.

The global Semiconductor Process Control Systems market is characterized by high

technological barriers, long customer-qualification cycles and substantial concentration

at the leading edge, although competitive structures differ by product segment. KLA

offers a broad portfolio spanning wafer and reticle inspection, defect review, optical and

X-ray metrology, analytics and advanced-packaging process control. Applied Materials

has established positions in optical wafer inspection, e-beam review, CD-SEM and e-

beam metrology. Lasertec focuses on DUV and EUV mask-blank and patterned-mask

inspection and metrology, while Hitachi High-Tech has extensive capabilities in CD-

SEM and defect-review SEM. ASML combines YieldStar optical metrology with HMI e-

beam inspection and metrology. Onto Innovation, Camtek and Nova hold notable

positions in optical inspection, 3D metrology, advanced packaging and materials

metrology; Bruker focuses on AFM and surface metrology; and Thermo Fisher

Scientific, JEOL, TESCAN and Raith participate in semiconductor near-line analysis,

FIB-SEM, TEM metrology and high-resolution defect analysis. Chinese suppliers are

entering optical wafer inspection, unpatterned and patterned wafer inspection, e-beam

inspection, CD-SEM, defect-review SEM, film metrology and advanced-packaging

inspection, although further progress is required in ultimate sensitivity, throughput,

system stability, algorithm and defect libraries, application coverage and global service

infrastructure.
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Semiconductor Process Control Systems are evolving from standalone inspection or

point-measurement tools toward high-sensitivity, high-throughput, three-dimensional,

multimodal and closed-loop process-control platforms. The transition of advanced logic

toward gate-all-around transistors, backside power delivery and High-NA EUV, together

with the continued vertical scaling of DRAM and 3D NAND, makes it increasingly

difficult for conventional two-dimensional optical methods to fully characterize high-

aspect-ratio and buried structures. This is driving demand for multibeam e-beam

systems, X-ray three-dimensional metrology, automated TEM and hybrid metrology.

Applied Materials’ VeritySEM 10 targets EUV and High-NA EUV critical-dimension

metrology, while its PROVision platform addresses GAA, advanced DRAM and 3D

NAND structures. At the same time, chiplets, HBM, 2.5D/3D integration, hybrid bonding

and panel-level packaging are expanding inspection and metrology requirements for

bumps, RDLs, TSVs, warpage, bonding interfaces and large-area panels, making

advanced packaging an increasingly important source of process-control demand.

Future competition will increasingly depend on combining sensor, illumination and

electron-optics performance with AI-based defect classification, design-data

comparison, digital twins, virtual metrology, cross-tool data fusion and feedback-control

software. Multibeam e-beam inspection, intelligent sampling, automated recipe

generation and unattended operation will be used to balance sensitivity, coverage and

throughput, while process-control systems will evolve from individual tools into

integrated yield-management platforms connecting development laboratories, wafer

fabs, mask shops and advanced-packaging facilities.

Report Scope

This report studies the global Semiconductor Process Control Systems production,

demand, key manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for

Semiconductor Process Control Systems and provides market size (US$ million) and

Year-over-Year (YoY) Growth, considering 2025 as the base year. This report explores

demand trends and competition, as well as details the characteristics of Semiconductor

Process Control Systems that contribute to its increasing demand across many

markets.

Highlights and key features of the study
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Global Semiconductor Process Control Systems total production and demand,

2021-2032, (Units)

Global Semiconductor Process Control Systems total production value,

2021-2032, (USD Million)

Global Semiconductor Process Control Systems production by region & country,

production, value, CAGR, 2021-2032, (USD Million) & (Units), (based on

production site)

Global Semiconductor Process Control Systems consumption by region &

country, CAGR, 2021-2032 & (Units)

U.S. VS China: Semiconductor Process Control Systems domestic production,

consumption, key domestic manufacturers and share

Global Semiconductor Process Control Systems production by manufacturer,

production, price, value and market share 2021-2026, (USD Million) & (Units)

Global Semiconductor Process Control Systems production by Type, production,

value, CAGR, 2021-2032, (USD Million) & (Units)

Global Semiconductor Process Control Systems production by Application,

production, value, CAGR, 2021-2032, (USD Million) & (Units)

This report profiles key players in the global Semiconductor Process Control Systems

market based on the following parameters - company overview, production, value, price,

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

companies covered as a part of this study include KLA Corporation, Applied Materials,

Lasertec, Hitachi High-Tech, ASML, Holon Co., Ltd, Advantest, Zeiss, Onto Innovation,

Camtek, etc.

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

new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices

used in analyzing the World Semiconductor Process Control Systems market
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Detailed Segmentation:

Each section contains quantitative market data including market by value (US$

Millions), volume (production, consumption) & (Units) and average price (US$/Unit) by

manufacturer, by Type, and by Application. Data is given for the years 2021-2032 by

year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the

forecast year.

Global Semiconductor Process Control Systems Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN

India

Rest of World

Market Segmentation

Global Semiconductor Process Control Systems Market,

Segmentation by Type:

Wafer Inspection Systems

Wafer Metrology Systems
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Mask Inspection Systems

Mask Metrology Systems

Global Semiconductor Process Control Systems Market,

Segmentation by Core Technology:

Optical and Laser-based Inspection and Metrology

Electron Beam Inspection, Review and Metrology

X-ray Inspection and Metrology

Scanning Probe and Surface Metrology

Hybrid and Other Analytical Technologies

Global Semiconductor Process Control Systems Market,

Segmentation by Inspection and Metrology Target:

Unpatterned Wafers and Substrates

Patterned Wafers and Device Structures

Wafer Edge, Bevel, Backside and Notch

Advanced Packaging Wafers, Panels and Stacked Dies

Mask Blanks

Patterned Masks, Reticles and Pellicles

Global Semiconductor Process Control Systems Market,

Segmentation by Application:
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Wafer Inspection & Metrology Systems

Mask Inspection & Metrology Systems

Companies Profiled:

KLA Corporation

Applied Materials

Lasertec

Hitachi High-Tech

ASML

Holon Co., Ltd

Advantest

Zeiss

Onto Innovation

Camtek

SCREEN Semiconductor Solutions

Skyverse Technology

Toray Engineering

NEXTIN

Thermo Fisher Scientific (FEI)

Raith
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JEOL

TESCAN

Microtronic

Bruker

Nanotronics

Confovis

SMEE

Nova

Hangzhou Changchuan Technology

Wuhan Jingce Electronic Group

Angkun Vision (Beijing) Technology

Suzhou TZTEK (Muetec)

Unity Semiconductor SAS

Visiontec Group

Hefei Yuwei Semiconductor Technology

Suzhou Secote (Optima)

DJEL

Jiangsu VPTEK

Ever Red New Technology
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CIQTEK

Zhongdao Optoelectronic

Suzhou Xinshi Technology

RSIC scientific instrument (Shanghai)

Gaoshi Technology (Suzhou)

Key Questions Answered

1. How big is the global Semiconductor Process Control Systems market?

2. What is the demand of the global Semiconductor Process Control Systems market?

3. What is the year over year growth of the global Semiconductor Process Control

Systems market?

4. What is the total value of the global Semiconductor Process Control Systems

market?

5. Who are the Major Players in the global Semiconductor Process Control Systems

market?

6. What are the growth factors driving the market demand?
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