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Abstracts

According to our (Global Info Research) latest study, the global Semiconductor TEM

market size was valued at US$ 543 million in 2025 and is forecast to a readjusted size

of US$ 1149 million by 2032 with a CAGR of 10.5% during review period.

Transmission Electron Microscope (TEM) for Semiconductors, abbreviated as

Semiconductor TEM, refers to a transmission electron microscope, scanning

transmission electron microscope, or combined TEM/STEM platform ultimately used for

semiconductor wafers, dies, devices, packaging structures and associated materials in

R&D, process development, reference metrology, yield learning, failure analysis and

reliability assessment. The system transmits a high-energy electron beam through an

electron-transparent lamella prepared by focused ion beam milling, mechanical thinning

or other preparation techniques, and collects transmitted, scattered and diffracted

electrons, characteristic X-rays and electron-energy-loss signals. These signals reveal

the internal device structure, crystal lattice, interfaces, defects, strain, crystallographic

orientation and elemental composition. Principal operating modes include bright-field

TEM, dark-field TEM, high-resolution TEM, bright-field and annular-dark-field STEM,

HAADF-STEM, electron diffraction, energy-dispersive X-ray spectroscopy and electron-

energy-loss spectroscopy. Advanced platforms may additionally support electron

tomography, 4D-STEM and atomic-scale elemental or chemical-state analysis. The

market scope adopted in this report includes semiconductor-dedicated automated

S/TEM systems and the portion of general-purpose TEM/STEM systems actually sold to

semiconductor manufacturers, outsourced assembly and test companies, research

institutes and third-party failure-analysis laboratories. Instruments used in life sciences,

general materials science, geology and education are excluded, while FIB-SEM

systems used to prepare TEM lamellae are counted separately to avoid double
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counting.

Semiconductor TEM products can be divided into semiconductor-dedicated automated

S/TEM systems, aberration-corrected atomic-resolution TEM/STEM systems, general-

purpose analytical FE-TEM/STEM systems, and conventional or compact low-voltage

TEM systems. Semiconductor-dedicated automated platforms are represented by the

Thermo Scientific Metrios AX, Metrios 6 and Metrios 6S, which emphasize recipe-based

operation, automated sample handling and navigation, AI-assisted imaging and

repeatable reference metrology. JEOL’s ACE eye similarly provides an automated

workflow extending from TEM/STEM imaging to EDS analysis. High-end atomic-

resolution platforms include the Thermo Scientific Spectra 300 and Spectra Ultra, JEOL

NEOARM and GRAND ARM 2, and Hitachi HF5000, which are used to analyze

transistor channels, gate dielectrics, epitaxial layers, atomic-scale interfaces and lattice

defects. General analytical products include the Thermo Scientific Talos F200E/F200i,

JEOL JEM-F200, Hitachi HD-2700 and TESCAN TENSOR, supporting structural, strain,

compositional and defect analysis in advanced logic, DRAM, 3D NAND, HBM,

advanced packaging, SiC, GaN, optoelectronic devices and MEMS. Based on the

supplied 2025 revenue-share estimates, Thermo Fisher Scientific accounted for 86.17%

of the market, followed by Hitachi High-Tech at 7.16%, JEOL at 4.25% and TESCAN at

1.74%, giving the top three suppliers a combined share of 97.58%. Thermo Fisher

maintains its dominant position through an integrated FIB preparation, automated grid

handling, TEM metrology and data-analysis workflow, while Hitachi and JEOL possess

long-standing expertise in high-end electron optics and scientific instrumentation.

TESCAN is entering semiconductor process development and failure analysis through

automated 4D-STEM and multimodal analytical capabilities.

The global Semiconductor TEM market is characterized by high equipment prices,

substantial technology barriers, lengthy customer-qualification cycles and exceptionally

high supplier concentration. The top three suppliers represented approximately 97.58%

of 2025 revenue, with Thermo Fisher alone exceeding 86%, resulting in a market

structure consisting of one dominant supplier, supplementary Japanese vendors,

emerging European entrants and developing Chinese manufacturers. The leading

position is based not only on microscope resolution but also on semiconductor-specific

hardware, automation software, FIB-TEM integration, grid and sample tracking,

standardized metrology recipes, customer process databases, worldwide service

capabilities and long-term qualification in advanced semiconductor fabs. As GAA

transistors, 3D NAND, HBM and hybrid bonding increase device complexity, TEM is

evolving from an expert-operated scientific instrument used mainly for R&D and failure

analysis into a reference-metrology and yield-learning tool for advanced processes.
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Nevertheless, adoption remains constrained by the need to prepare electron-

transparent lamellae, limited analytical area per sample, high equipment and facility

costs, and the complexity of operation and data interpretation. TEM therefore does not

replace CD-SEM, optical metrology or wafer defect-inspection systems; instead, it

functions as a downstream high-resolution reference tool for cross-sectional verification

and root-cause analysis of selected abnormal samples. TESCAN and Chinese suppliers

are entering the general analytical and mid- to high-end field-emission TEM segments,

but significant gaps remain relative to Thermo Fisher in fully automated semiconductor

workflows, advanced-node metrology repeatability and volume-fab qualification.

Future development of Semiconductor TEM will focus on full automation, metrology-

grade operation, multimodal analysis, low-dose imaging and data intelligence. First,

TEM laboratories will increasingly integrate automated FIB sample preparation, robotic

or automated grid handling, TEM sample loading, region-of-interest recognition,

autofocus, automatic aberration correction, batch EDS acquisition and dimensional

analysis into continuously operating reference-metrology platforms. The Thermo

Scientific Metrios 6S already integrates SEMI-standard TEM grid handling, sample

transfer from FIB-SEM and host-network data connectivity within the Vulcan Automated

Lab workflow. Second, artificial intelligence and machine learning will be applied to

feature localization, imaging-parameter optimization, interface and defect recognition,

dimensional-measurement repeatability and reduction of dependence on highly

experienced microscope operators. Third, 4D-STEM, beam precession, EDS/EELS,

electron tomography and strain mapping will move from specialized research toward

routine semiconductor process development, particularly for GAA channel strain, phase-

change memory materials, 3D NAND grain structures and advanced-packaging

interfaces. Fourth, direct electron detectors, larger-solid-angle EDS systems, low-dose

imaging and variable accelerating voltage will improve the signal-to-noise ratio and

analytical efficiency for beam-sensitive materials. Demand will be supported by

investment in AI processors, logic nodes of 2 nm and below, HBM, 3D NAND, chiplets,

hybrid bonding and SiC/GaN devices. SEMI expects worldwide 300 mm fab-equipment

spending to reach USD133 billion in 2026 and USD151 billion in 2027, while capacity

for advanced nodes of 7 nm and below is projected to grow at approximately 14%

annually from 2025 through 2028, supporting new Semiconductor TEM installations,

automation upgrades and demand for high-end analytical capabilities.

Report Scope

This report is a detailed and comprehensive analysis for global Semiconductor TEM
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market. Both quantitative and qualitative analyses are presented by manufacturers, by

region & country, by Product Positioning 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 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 Semiconductor TEM market size and forecasts, in consumption value ($ Million),

sales quantity (Units), and average selling prices (US$/Unit), 2021-2032

Global Semiconductor TEM market size and forecasts by region and country, in

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

(US$/Unit), 2021-2032

Global Semiconductor TEM market size and forecasts, by Product Positioning and by

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

prices (US$/Unit), 2021-2032

Global Semiconductor TEM market shares of main players, shipments in revenue ($

Million), sales quantity (Units), and ASP (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 Semiconductor TEM

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 Semiconductor TEM market based on the

following parameters - company overview, sales quantity, revenue, price, gross margin,

product portfolio, geographical presence, and key developments. Key companies
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covered as a part of this study include Thermo Fisher Scientific (FEI), Hitachi High-

Tech, JEOL, TESCAN, Delong Instruments, Suzhou BOZHON lnstruments Technology,

etc.

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

new product launches or approvals.

Semiconductor TEM market is split by Product Positioning and by Application. For the

period 2021-2032, the growth among segments provides accurate calculations and

forecasts for consumption value by Product Positioning, 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 Product Positioning

Semiconductor-Dedicated Automated S/TEM Systems

Aberration-Corrected Atomic-Resolution TEM/STEM Systems

General-Purpose Analytical FE-TEM/STEM Systems

Conventional and Compact Low-Voltage TEM Systems

Market segment by Rated Accelerating Voltage

Low-Voltage TEM/STEM

200 kV-Class TEM/STEM

300 kV-Class TEM/STEM

Specialty Ultra-High-Voltage TEM
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Market segment by Application

Advanced Logic and Foundry R&D and Reference Metrology

Memory R&D and Yield Learning

Failure Analysis and Reliability Engineering

Advanced Packaging and Interconnect Analysis

Compound Semiconductors, Power Devices, Optoelectronics and MEMS

Major players covered

Thermo Fisher Scientific (FEI)

Hitachi High-Tech

JEOL

TESCAN

Delong Instruments

Suzhou BOZHON lnstruments Technology

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

Middle East & Africa)

Chapter Outline

Chapter 1, to describe Semiconductor TEM product scope, market overview, market

estimation caveats and base year.

Chapter 2, to profile the top manufacturers of Semiconductor TEM, with price, sales

quantity, revenue, and global market share of Semiconductor TEM from 2021 to 2026.

Chapter 3, the Semiconductor TEM competitive situation, sales quantity, revenue, and

global market share of top manufacturers are analyzed emphatically by landscape

contrast.

Chapter 4, the Semiconductor TEM 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 Product Positioning and by Application, with

sales market share and growth rate by Product Positioning, 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 Semiconductor TEM market forecast, by regions, by Product Positioning,

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

Semiconductor TEM.

Chapter 14 and 15, to describe Semiconductor TEM sales channel, distributors,

customers, research findings and conclusion.
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