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The global SEM for Semiconductor market size is expected to reach $ 6485 million by
2032, rising at a market growth of 8.7% CAGR during the forecast period (2026-2032).

Semiconductor SEM systems for semiconductor manufacturing refer to dedicated
scanning electron microscopy-based equipment platforms used in wafer fabrication,
photomask manufacturing, advanced packaging, failure analysis and process
development. The scope mainly covers CD-SEM, defect review SEM, e-beam
inspection SEM, FIB-SEM / wafer DualBeam systems, photomask CD-SEM, mask
defect review SEM, and related automation and image-analysis modules when they are
integrated into the equipment system. These systems use a focused electron beam,
high-resolution electron optics, secondary-electron and back-scattered-electron
detection, wafer or mask automation, recipe control, defect-coordinate import,
automated defect review and classification, and fab data connectivity to support critical-
dimension measurement, defect discovery, defect review, root-cause analysis, process-
window control and yield improvement. In advanced manufacturing environments,
semiconductor SEM systems function as process-control tools rather than general-
purpose laboratory microscopes, because their value is defined by repeatability,
throughput, low-voltage imaging capability, automation, cleanroom compatibility and
integration with manufacturing data flows.

Semiconductor SEM systems should be understood as process-control platforms rather
than general-purpose microscopy tools. The value of these systems is defined by high-
resolution low-voltage imaging, wafer or mask automation, defect-coordinate import,
recipe-based operation, repeatability, automated defect review, automatic defect
classification and integration with fab-level yield data. As advanced logic migrates
toward GAA, EUV-intensive patterning, backside power delivery and more complex
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interconnect structures, the need for electron-beam-based metrology and defect
analysis increases structurally. Optical inspection remains indispensable for high-
throughput screening, but SEM-based tools are increasingly required to identify, review
and measure defect modes that optical systems cannot resolve with sufficient
confidence.

The global supply structure is concentrated at the high end but segmented by product
function. Wafer-side CD-SEM, e-beam inspection and defect review are led by a small
group of established equipment vendors with deep know-how in electron optics,
automation, image processing and fab integration. FIB-SEM and wafer DualBeam
systems form a related but distinct segment, with stronger exposure to failure analysis,
TEM sample preparation, advanced packaging and structural verification. Photomask
SEM is more specialized, with Japanese suppliers playing an important role in mask CD
measurement and defect review. China is emerging as the most active new-entry
region, with domestic vendors targeting CD-SEM, e-beam inspection, defect review and
FIB-SEM, although most remain in the transition from validation and early delivery to
broader production deployment.

Demand growth is driven less by wafer starts alone and more by process complexity.
Advanced logic, DRAM, 3D NAND, HBM, advanced packaging and EUV mask
manufacturing all require more intensive defect localization, high-resolution CD
measurement, cross-sectional analysis and process-window control. In logic, stochastic
defects, line-edge roughness and patterning variability increase the value of SEM data.
In memory, high-aspect-ratio structures and 3D integration increase the need for FIB-
SEM and cross-section workflows. In advanced packaging, hybrid bonding, micro-
bumps, RDL, TSV and HBM integration create additional failure-analysis and structural-
verification demand.

Technology competition is moving toward multibeam e-beam inspection, higher
throughput, lower beam-induced damage, more automated review, Al-assisted image
classification and stronger software connectivity. Throughput has historically limited the
use of e-beam inspection in high-volume manufacturing, which is why multibeam
platforms are strategically important. Review SEM is becoming more dependent on
ADR and ADC algorithms, while FIB-SEM is moving from manual lab analysis toward
automated wafer-scale workflows. The next phase of competition will therefore be
system-level: electron optics, stage control, vacuum design, detector architecture,
automation software, image analytics and fab data integration will jointly determine
product competitiveness.
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This report studies the global SEM for Semiconductor production, demand, key
manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for SEM for
Semiconductor 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 SEM for Semiconductor that
contribute to its increasing demand across many markets.

Highlights and key features of the study

Global SEM for Semiconductor total production and demand, 2021-2032, (Units)
Global SEM for Semiconductor total production value, 2021-2032, (USD Million)
Global SEM for Semiconductor production by region & country, production, value,
CAGR, 2021-2032, (USD Million) & (Units), (based on production site)

Global SEM for Semiconductor consumption by region & country, CAGR, 2021-2032 &
(Units)

U.S. VS China: SEM for Semiconductor domestic production, consumption, key
domestic manufacturers and share

Global SEM for Semiconductor production by manufacturer, production, price, value
and market share 2021-2026, (USD Million) & (Units)

Global SEM for Semiconductor production by Product Function, production, value,
CAGR, 2021-2032, (USD Million) & (Units)

Global SEM for Semiconductor production by Application Object, production, value,
CAGR, 2021-2032, (USD Million) & (Units)

This report profiles key players in the global SEM for Semiconductor 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, ASML,
Hitachi High-Tech Corporation, Thermo Fisher Scientific Inc., Zeiss SMT, Advantest
Corporation, Holon Co., Ltd, PMISH / Shanghai Precision Measurement Semiconductor
Technology, Inc., DJEL / Dongfang Jingyuan Electron Ltd., 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 SEM for Semiconductor 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 Product Function, and by Application Object. 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 SEM for Semiconductor Market, By Region:

United States

China

Europe

Japan

South Korea

ASEAN

India

Rest of World

Global SEM for Semiconductor Market, Segmentation by Product Function:
CD-SEM
Defect Review SEM
E-beam Inspection SEM
FIB-SEM/Wafer DualBeam

Mask SEM
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Other Semiconductor SEM

Global SEM for Semiconductor Market, Segmentation by End-use Device Type:
Advanced Logic
DRAM/HBM
3D NAND
Foundry Mature Nodes
Compound Semiconductor

Advanced Packaging

Global SEM for Semiconductor Market, Segmentation by Manufacturing Stage:
Lithography Process Control
Etch Process Control
Deposition/CMP Monitoring
Defect Review and Classification
Cross-section/TEM Sample Preparation

Mask Manufacturing Control

Global SEM for Semiconductor Market, Segmentation by Application Object:
Wafer SEM

Photomask SEM
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Advanced Packaging SEM

Failure Analysis SEM

Companies Profiled:
KLA Corporation
Applied Materials
ASML
Hitachi High-Tech Corporation
Thermo Fisher Scientific Inc.
Zeiss SMT
Advantest Corporation
Holon Co., Ltd
PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.
DJEL / Dongfang Jingyuan Electron Ltd.
Tescan
SiScan Technology Co., Ltd.
Wuxi Genxinyue Technology Co., Ltd.
Wellrun Microelectronics Technology (Wuxi) Co., Ltd.

Skyverse Technology Co., Ltd.

Key Questions Answered:
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1. How big is the global SEM for Semiconductor market?

2. What is the demand of the global SEM for Semiconductor market?

3. What is the year over year growth of the global SEM for Semiconductor market?
4. What is the production and production value of the global SEM for Semiconductor
market?

5. Who are the key producers in the global SEM for Semiconductor market?

6. What are the growth factors driving the market demand?
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1 SUPPLY SUMMARY

1.1 SEM for Semiconductor Introduction

1.2 World SEM for Semiconductor Supply & Forecast
1.2.1 World SEM for Semiconductor Production Value (2021 & 2025 & 2032)
1.2.2 World SEM for Semiconductor Production (2021-2032)

1.2.3 World SEM for Semiconductor Pricing Trends (2021-2032)

1.3 World SEM for Semiconductor Production by Region (Based on Production Site)
1.3.1 World SEM for Semiconductor Production Value by Region (2021-2032)
1.3.2 World SEM for Semiconductor Production by Region (2021-2032)

1.3.3 World SEM for Semiconductor Average Price by Region (2021-2032)
1.3.4 North America SEM for Semiconductor Production (2021-2032)
1.3.5 Europe SEM for Semiconductor Production (2021-2032)

1.3.6 China SEM for Semiconductor Production (2021-2032)

1.3.7 Japan SEM for Semiconductor Production (2021-2032)

1.3.8 South Korea SEM for Semiconductor Production (2021-2032)

1.4 Market Drivers, Restraints and Trends
1.4.1 SEM for Semiconductor Market Drivers
1.4.2 Factors Affecting Demand
1.4.3 SEM for Semiconductor Major Market Trends

2 DEMAND SUMMARY

2.1 World SEM for Semiconductor Demand (2021-2032)

2.2 World SEM for Semiconductor Consumption by Region
2.2.1 World SEM for Semiconductor Consumption by Region (2021-2026)
2.2.2 World SEM for Semiconductor Consumption Forecast by Region (2027-2032)

2.3 United States SEM for Semiconductor Consumption (2021-2032)

2.4 China SEM for Semiconductor Consumption (2021-2032)

2.5 Europe SEM for Semiconductor Consumption (2021-2032)

2.6 Japan SEM for Semiconductor Consumption (2021-2032)

2.7 South Korea SEM for Semiconductor Consumption (2021-2032)

2.8 ASEAN SEM for Semiconductor Consumption (2021-2032)

2.9 India SEM for Semiconductor Consumption (2021-2032)

3 WORLD MANUFACTURERS COMPETITIVE ANALYSIS
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3.1 World SEM for Semiconductor Production Value by Manufacturer (2021-2026)
3.2 World SEM for Semiconductor Production by Manufacturer (2021-2026)
3.3 World SEM for Semiconductor Average Price by Manufacturer (2021-2026)
3.4 SEM for Semiconductor Company Evaluation Quadrant
3.5 Industry Rank and Concentration Rate (CR)

3.5.1 Global SEM for Semiconductor Industry Rank of Major Manufacturers

3.5.2 Global Concentration Ratios (CR4) for SEM for Semiconductor in 2025

3.5.3 Global Concentration Ratios (CR8) for SEM for Semiconductor in 2025
3.6 SEM for Semiconductor Market: Overall Company Footprint Analysis

3.6.1 SEM for Semiconductor Market: Region Footprint

3.6.2 SEM for Semiconductor Market: Company Product Type Footprint

3.6.3 SEM for Semiconductor Market: Company Product Application Footprint
3.7 Competitive Environment

3.7.1 Historical Structure of the Industry

3.7.2 Barriers of Market Entry

3.7.3 Factors of Competition
3.8 New Entrant and Capacity Expansion Plans
3.9 Mergers, Acquisition, Agreements, and Collaborations

4 UNITED STATES VS CHINA VS REST OF THE WORLD

4.1 United States VS China: SEM for Semiconductor Production Value Comparison

4.1.1 United States VS China: SEM for Semiconductor Production Value Comparison
(2021 & 2025 & 2032)

4.1.2 United States VS China: SEM for Semiconductor Production Value Market Share
Comparison (2021 & 2025 & 2032)
4.2 United States VS China: SEM for Semiconductor Production Comparison

4.2.1 United States VS China: SEM for Semiconductor Production Comparison (2021
& 2025 & 2032)

4.2.2 United States VS China: SEM for Semiconductor Production Market Share
Comparison (2021 & 2025 & 2032)
4.3 United States VS China: SEM for Semiconductor Consumption Comparison

4.3.1 United States VS China: SEM for Semiconductor Consumption Comparison
(2021 & 2025 & 2032)

4.3.2 United States VS China: SEM for Semiconductor Consumption Market Share
Comparison (2021 & 2025 & 2032)
4.4 United States Based SEM for Semiconductor Manufacturers and Market Share,
2021-2026

4.4.1 United States Based SEM for Semiconductor Manufacturers, Headquarters and
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Production Site (States, Country)

4.4.2 United States Based Manufacturers SEM for Semiconductor Production Value
(2021-2026)

4.4.3 United States Based Manufacturers SEM for Semiconductor Production
(2021-2026)

4.5 China Based SEM for Semiconductor Manufacturers and Market Share

4.5.1 China Based SEM for Semiconductor Manufacturers, Headquarters and
Production Site (Province, Country)

4.5.2 China Based Manufacturers SEM for Semiconductor Production Value
(2021-2026)

4.5.3 China Based Manufacturers SEM for Semiconductor Production (2021-2026)
4.6 Rest of World Based SEM for Semiconductor Manufacturers and Market Share,
2021-2026

4.6.1 Rest of World Based SEM for Semiconductor Manufacturers, Headquarters and
Production Site (State, Country)

4.6.2 Rest of World Based Manufacturers SEM for Semiconductor Production Value
(2021-2026)

4.6.3 Rest of World Based Manufacturers SEM for Semiconductor Production
(2021-2026)

5 MARKET ANALYSIS BY PRODUCT FUNCTION

5.1 World SEM for Semiconductor Market Size Overview by Product Function: 2021 VS
2025 VS 2032
5.2 Segment Introduction by Product Function
5.2.1 CD-SEM
5.2.2 Defect Review SEM
5.2.3 E-beam Inspection SEM
5.2.4 FIB-SEM/Wafer DualBeam
5.2.5 Mask SEM
5.2.6 Other Semiconductor SEM
5.3 Market Segment by Product Function
5.3.1 World SEM for Semiconductor Production by Product Function (2021-2032)
5.3.2 World SEM for Semiconductor Production Value by Product Function
(2021-2032)
5.3.3 World SEM for Semiconductor Average Price by Product Function (2021-2032)

6 MARKET ANALYSIS BY END-USE DEVICE TYPE
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6.1 World SEM for Semiconductor Market Size Overview by End-use Device Type:
2021 VS 2025 VS 2032
6.2 Segment Introduction by End-use Device Type

6.2.1 Advanced Logic

6.2.2 DRAM/HBM

6.2.3 3D NAND

6.2.4 Foundry Mature Nodes

6.2.5 Compound Semiconductor

6.2.6 Advanced Packaging
6.3 Market Segment by End-use Device Type

6.3.1 World SEM for Semiconductor Production by End-use Device Type (2021-2032)

6.3.2 World SEM for Semiconductor Production Value by End-use Device Type
(2021-2032)

6.3.3 World SEM for Semiconductor Average Price by End-use Device Type
(2021-2032)

7 MARKET ANALYSIS BY MANUFACTURING STAGE

7.1 World SEM for Semiconductor Market Size Overview by Manufacturing Stage: 2021
VS 2025 VS 2032
7.2 Segment Introduction by Manufacturing Stage

7.2.1 Lithography Process Control

7.2.2 Etch Process Control

7.2.3 Deposition/CMP Monitoring

7.2.4 Defect Review and Classification

7.2.5 Cross-section/TEM Sample Preparation

7.2.6 Mask Manufacturing Control
7.3 Market Segment by Manufacturing Stage

7.3.1 World SEM for Semiconductor Production by Manufacturing Stage (2021-2032)

7.3.2 World SEM for Semiconductor Production Value by Manufacturing Stage
(2021-2032)

7.3.3 World SEM for Semiconductor Average Price by Manufacturing Stage
(2021-2032)

8 MARKET ANALYSIS BY APPLICATION OBJECT

8.1 World SEM for Semiconductor Market Size Overview by Application Object: 2021
VS 2025 VS 2032
8.2 Segment Introduction by Application Object
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8.2.1 Wafer SEM

8.2.2 Photomask SEM

8.2.3 Advanced Packaging SEM

8.2.4 Failure Analysis SEM
8.3 Market Segment by Application Object

8.3.1 World SEM for Semiconductor Production by Application Object (2021-2032)

8.3.2 World SEM for Semiconductor Production Value by Application Object
(2021-2032)

8.3.3 World SEM for Semiconductor Average Price by Application Object (2021-2032)

9 COMPANY PROFILES

9.1 KLA Corporation

9.1.1 KLA Corporation Details

9.1.2 KLA Corporation Major Business

9.1.3 KLA Corporation SEM for Semiconductor Product and Services

9.1.4 KLA Corporation SEM for Semiconductor Production, Price, Value, Gross Margin
and Market Share (2021-2026)

9.1.5 KLA Corporation Recent Developments/Updates

9.1.6 KLA Corporation Competitive Strengths & Weaknesses
9.2 Applied Materials

9.2.1 Applied Materials Details

9.2.2 Applied Materials Major Business

9.2.3 Applied Materials SEM for Semiconductor Product and Services

9.2.4 Applied Materials SEM for Semiconductor Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.2.5 Applied Materials Recent Developments/Updates

9.2.6 Applied Materials Competitive Strengths & Weaknesses
9.3 ASML

9.3.1 ASML Details

9.3.2 ASML Major Business

9.3.3 ASML SEM for Semiconductor Product and Services

9.3.4 ASML SEM for Semiconductor Production, Price, Value, Gross Margin and
Market Share (2021-2026)

9.3.5 ASML Recent Developments/Updates

9.3.6 ASML Competitive Strengths & Weaknesses
9.4 Hitachi High-Tech Corporation

9.4.1 Hitachi High-Tech Corporation Details

9.4.2 Hitachi High-Tech Corporation Major Business
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9.4.3 Hitachi High-Tech Corporation SEM for Semiconductor Product and Services

9.4.4 Hitachi High-Tech Corporation SEM for Semiconductor Production, Price, Value,
Gross Margin and Market Share (2021-2026)

9.4.5 Hitachi High-Tech Corporation Recent Developments/Updates

9.4.6 Hitachi High-Tech Corporation Competitive Strengths & Weaknesses
9.5 Thermo Fisher Scientific Inc.

9.5.1 Thermo Fisher Scientific Inc. Details

9.5.2 Thermo Fisher Scientific Inc. Major Business

9.5.3 Thermo Fisher Scientific Inc. SEM for Semiconductor Product and Services

9.5.4 Thermo Fisher Scientific Inc. SEM for Semiconductor Production, Price, Value,
Gross Margin and Market Share (2021-2026)

9.5.5 Thermo Fisher Scientific Inc. Recent Developments/Updates

9.5.6 Thermo Fisher Scientific Inc. Competitive Strengths & Weaknesses
9.6 Zeiss SMT

9.6.1 Zeiss SMT Details

9.6.2 Zeiss SMT Major Business

9.6.3 Zeiss SMT SEM for Semiconductor Product and Services

9.6.4 Zeiss SMT SEM for Semiconductor Production, Price, Value, Gross Margin and
Market Share (2021-2026)

9.6.5 Zeiss SMT Recent Developments/Updates

9.6.6 Zeiss SMT Competitive Strengths & Weaknesses
9.7 Advantest Corporation

9.7.1 Advantest Corporation Details

9.7.2 Advantest Corporation Major Business

9.7.3 Advantest Corporation SEM for Semiconductor Product and Services

9.7.4 Advantest Corporation SEM for Semiconductor Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.7.5 Advantest Corporation Recent Developments/Updates

9.7.6 Advantest Corporation Competitive Strengths & Weaknesses
9.8 Holon Co., Ltd

9.8.1 Holon Co., Ltd Details

9.8.2 Holon Co., Ltd Major Business

9.8.3 Holon Co., Ltd SEM for Semiconductor Product and Services

9.8.4 Holon Co., Ltd SEM for Semiconductor Production, Price, Value, Gross Margin
and Market Share (2021-2026)

9.8.5 Holon Co., Ltd Recent Developments/Updates

9.8.6 Holon Co., Ltd Competitive Strengths & Weaknesses
9.9 PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.

9.9.1 PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.
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Details

9.9.2 PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.
Major Business

9.9.3 PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.
SEM for Semiconductor Product and Services

9.9.4 PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.
SEM for Semiconductor Production, Price, Value, Gross Margin and Market Share
(2021-2026)

9.9.5 PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.
Recent Developments/Updates

9.9.6 PMISH / Shanghai Precision Measurement Semiconductor Technology, Inc.
Competitive Strengths & Weaknesses
9.10 DJEL / Dongfang Jingyuan Electron Ltd.
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Services

9.10.4 DJEL / Dongfang Jingyuan Electron Ltd. SEM for Semiconductor Production,
Price, Value, Gross Margin and Market Share (2021-2026)

9.10.5 DJEL / Dongfang Jingyuan Electron Ltd. Recent Developments/Updates

9.10.6 DJEL / Dongfang Jingyuan Electron Ltd. Competitive Strengths & Weaknesses
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9.11.3 Tescan SEM for Semiconductor Product and Services
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9.12.1 SiScan Technology Co., Ltd. Details

9.12.2 SiScan Technology Co., Ltd. Major Business

9.12.3 SiScan Technology Co., Ltd. SEM for Semiconductor Product and Services
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Global SEM for Semiconductor Supply, Demand and Key Producers, 2026-2032


https://marketpublishers.com/report/semiconductors/global-sem-4-semiconductor-supply-gir.html

. +357 96 030922
Market Publishers info@marketpublishers.com

9.13.2 Wuxi Genxinyue Technology Co., Ltd. Major Business
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