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Abstracts

The global Power Devices TEM Analysis market size is predicted to grow from US$

47.25 million in 2025 to US$ 103 million in 2032; it is expected to grow at a CAGR of

11.6% from 2026 to 2032.

Power device TEM analysis comprises commercial transmission electron microscopy

services used to characterise the structure, composition, crystallography and local

chemical state of power semiconductor materials and devices at nanometre-to-atomic

resolution. The research object covers silicon, silicon carbide, gallium nitride and other

wide-bandgap substrates and epitaxial materials, processed wafers, bare dies, discrete

devices, packaged components and power modules. Typical workflows combine site-

specific focused ion beam preparation with conventional TEM, scanning TEM, high-

resolution or aberration-corrected imaging, selected-area electron diffraction, energy-

dispersive X-ray spectroscopy and electron energy-loss spectroscopy. The service is

applied to the examination of epitaxial defects, dislocations, stacking faults, gate

dielectrics, heterointerfaces, metallisation, contact structures, impurity segregation,

packaging interfaces and localised failure sites. Deliverables range from microstructural

images and dimensional measurements to elemental maps, crystallographic

identification, chemical-state assessment, strain analysis and engineering interpretation.

The market is primarily organised as outsourced analytical projects supporting material

and epitaxy development, device process development, production quality control,

reliability validation, failure root-cause analysis and competitive product investigation

across automotive, industrial, energy, data-centre, consumer and high-reliability power-

electronics applications.

Key Findings
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East Asia concentrates the largest commercial TEM service capacity

SiC devices are the fastest-growing analysis material segment

Failure root-cause projects generate the highest-value service engagements

Automotive electronics remains the largest downstream demand source

FIB preparation and multimodal interpretation determine analytical quality

Market Trends

Power device TEM analysis is evolving from specialist image acquisition into an

integrated diagnostic workflow that combines precise site localisation, reproducible

lamella preparation, high-resolution imaging, diffraction, elemental mapping, chemical-

state analysis and device-process interpretation. Demand is increasingly centred on

interfaces and defect populations that directly affect breakdown voltage, switching

losses, leakage, dynamic resistance and long-term reliability. The expansion of silicon

carbide and gallium nitride platforms is raising the value of atomic-resolution analysis

because crystal defects, heterostructures, gate oxides and metal contacts can

determine device performance at very small spatial scales. Customers are also

requesting shorter turnaround, standardised image acquisition, quantitative

measurements, traceable data packages and conclusions that can be connected to

process parameters. This is encouraging laboratories to invest in automated

preparation, stable high-resolution platforms, correlated workflows and reusable

knowledge libraries rather than treating each TEM image as an isolated deliverable.

Market Dynamics

Drivers

The principal drivers are continued investment in power semiconductor capacity, rising

electric-vehicle production, tighter energy-efficiency requirements and the deployment

of high-power-density systems in industrial automation, renewable energy, grid

infrastructure and data centres. These applications place greater electrical and thermal

stress on devices and increase the cost of undetected material or process defects. As

device manufacturers move from development into yield ramp and high-volume

production, third-party TEM analysis provides flexible access to specialised equipment

and experienced analysts without requiring every customer to build a complete in-house
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laboratory.

Restraints

Market expansion is constrained by the high capital and operating cost of advanced

electron microscopes, focused ion beam systems and controlled laboratory

environments. Sample preparation is destructive and labour-intensive, while an

incorrectly selected target position or damaged lamella can invalidate the analysis.

Capacity is also limited by experienced engineers who understand both microscopy and

power semiconductor processes. Customers may retain sensitive or urgent cases

internally because of confidentiality, turnaround and sample-control concerns, reducing

the addressable outsourced volume.

Opportunities

The strongest opportunities lie in silicon carbide and gallium nitride process

development, high-voltage automotive devices, advanced power modules, renewable-

energy conversion, AI data-centre power delivery and reliability analysis after

accelerated stress testing. Laboratories can expand value per project by combining

TEM with electrical localisation, FIB, EDS, EELS, diffraction, strain measurement and

cross-sectional analysis. Recurring process-monitoring programmes, standardised

batch measurements and capacity agreements can convert irregular investigation work

into more stable revenue while supporting customers that adopt lab-light or laboratory-

outsourcing models.

Challenges

Long-term challenges include maintaining analytical consistency across instruments

and laboratories, controlling preparation artefacts, distinguishing process-induced

defects from sample-preparation damage and translating microscopy observations into

defensible root-cause conclusions. Competition may intensify as regional laboratories

add advanced equipment, but equipment ownership alone does not guarantee quality.

Providers must continuously update methods for new materials and device architectures

while protecting customer data, balancing urgent cases against equipment utilisation

and retaining highly specialised technical staff.

Industry Chain Analysis

The upstream chain includes transmission electron microscopes, scanning TEM and
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aberration-corrected platforms, focused ion beam and plasma FIB systems, EDS and

EELS detectors, vibration and electromagnetic control infrastructure, sample holders,

grids, reference standards and preparation consumables. Equipment capability

establishes the theoretical resolution and analytical modes available, but realised

performance depends on maintenance, calibration, laboratory stability and operator

expertise. The most capital-intensive elements are high-end microscopy and

preparation systems, while recurring costs include service contracts, source

replacement, consumables, utilities and specialist labour.

The midstream service chain begins with customer problem definition and sample

history review, followed by non-destructive inspection or electrical localisation where

required, target selection, cross-sectioning, lamella preparation, imaging, spectroscopy,

diffraction, quantitative measurement and engineering interpretation. Value creation is

highest when the provider connects local observations to device architecture, process

conditions and failure behaviour rather than delivering images alone. Downstream

customers include substrate and epitaxy suppliers, integrated device manufacturers,

foundries, fabless power-device companies, assembly and test providers, power-

module manufacturers, automotive suppliers, industrial-equipment companies, energy-

system manufacturers and research institutions.

Segment Insights

By tested object, bare dies and discrete devices represent the broadest routine

workload because they are frequently submitted during device development,

qualification, production excursions and failure investigations. Packaged devices and

power modules generally require more extensive preparation and complementary

techniques, producing higher project values. Substrate and epitaxial-material analysis is

particularly important for silicon carbide, where crystal and epitaxial defects can

propagate into device performance. Wafer-level work benefits most from repeatable site

selection and standardised process-monitoring methods.

By analytical deliverable, microstructural imaging remains the foundation of most

projects, but elemental composition and crystal-structure analysis account for a growing

share of complex engagements. Chemical-state and strain or field-distribution analysis

form smaller, higher-specialisation segments that require advanced instrumentation and

interpretation. Across the project lifecycle, failure root-cause analysis typically

commands the highest value per engagement, while material development, process

development and production quality control offer stronger potential for recurring volume.

Silicon carbide is expected to remain the fastest-growing material platform because of

+357 96 030922
info@marketpublishers.com

Global Power Devices TEM Analysis Market Growth (Status and Outlook) 2026-2032

https://marketpublishers.com/report/hardware/semiconductors/global-power-devices-tem-analysis-market-lp.html


continuing capacity expansion and persistent demand for defect, interface and gate-

oxide characterisation.

Downstream Market Opportunities

Automotive electronics provides the largest downstream opportunity through traction

inverters, onboard chargers, DC-DC converters, electric drive systems and charging

infrastructure. Industrial drives and automation create recurring requirements linked to

inverter efficiency and reliability, while renewable-energy and grid applications require

high-voltage devices capable of operating under demanding thermal cycles. Data-centre

and telecommunications power systems are becoming a more important opportunity as

operators seek higher conversion efficiency and power density. Aerospace, rail and

other high-reliability sectors contribute lower volumes but support complex qualification

and failure-analysis projects with stringent evidence requirements.

Regional Insights

East Asia is the largest service region because semiconductor materials, wafer

fabrication, packaging, power-device manufacturing and specialist analytical

laboratories are concentrated across China, Taiwan, Japan, South Korea and

Singapore. The region combines high project volumes with short-turnaround

requirements and has developed a layered supplier base ranging from multinational

laboratories to semiconductor-focused specialists. China is expanding rapidly as

domestic device development and third-party laboratory capacity increase, while Taiwan

and Japan retain strong positions in advanced materials analysis, process verification

and manufacturing support.

North America remains a major market for advanced device development, failure

analysis, defence and aerospace applications, data-centre power systems and

specialist materials research. Europe is strongly supported by automotive, industrial,

renewable-energy and established power semiconductor manufacturing. These regions

generally place high value on documentation, traceability, accreditation and cross-

border programme support. Future capacity additions are likely to follow new

semiconductor fabs and power-device clusters, but the most competitive locations will

also require experienced analysts, stable infrastructure and close integration with

customer engineering teams.

Competitive Landscape Analysis
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The market is fragmented and combines global multidisciplinary testing groups,

specialised semiconductor analysis laboratories, industrial research organisations and

regional service providers. Competitive differentiation is based on site-specific

preparation success, achievable resolution, availability of EDS and EELS,

semiconductor process knowledge, turnaround time, quality systems, confidentiality and

the ability to integrate TEM with electrical and physical failure analysis. Larger providers

benefit from broad equipment portfolios, multiple locations and framework contracts,

while specialists can compete through faster response, deeper expertise in particular

materials or device structures and closer engineering interaction. The market does not

support a defensible global ranking based solely on public information because revenue

disclosure rarely separates power-device TEM from broader failure analysis, materials

analysis and reliability services.

Report Scope

LPI (LP Information)' newest research report, the “Power Devices TEM Analysis

Industry Forecast” looks at past sales and reviews total world Power Devices TEM

Analysis sales in 2025, providing a comprehensive analysis by region and market sector

of projected Power Devices TEM Analysis sales for 2026 through 2032. With Power

Devices TEM Analysis sales broken down by region, market sector and sub-sector, this

report provides a detailed analysis in US$ millions of the world Power Devices TEM

Analysis industry.

This Insight Report provides a comprehensive analysis of the global Power Devices

TEM Analysis landscape and highlights key trends related to product segmentation,

company formation, revenue, and market share, latest development, and M&A activity.

This report also analyses the strategies of leading global companies with a focus on

Power Devices TEM Analysis portfolios and capabilities, market entry strategies, market

positions, and geographic footprints, to better understand these firms’ unique position

in an accelerating global Power Devices TEM Analysis market.

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

shaping the global outlook for Power Devices TEM Analysis and breaks down the

forecast by Tested Object, 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 Power Devices TEM

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

opportunities of Power Devices TEM Analysis market by product type, application, key

players and key regions and countries.

Segmentation by Tested Object:

Substrates and Epitaxial Materials

Wafer-Level Devices

Bare Dies and Discrete Devices

Packaged Devices and Power Modules

Other

Segmentation by Analytical Deliverable:

Microstructural Imaging

Crystal Structure Analysis

Elemental Composition Analysis

Chemical State Analysis

Strain and Field Distribution Analysis

Other

Segmentation by Project Lifecycle Stage:

Material and Epitaxy Development

Device Process Development
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Mass Production Quality Control

Reliability Validation

Failure Root Cause Analysis

Competitive Product and Intellectual Property Analysis

Other

Segmentation by Application:

Automotive Electronics

Industrial Drives and Automation

Renewable Energy and Power Grids

Data Centre and Telecommunications Power

Consumer Electronics and Home Appliances

Aerospace and Rail Transit

Other

This report also splits the market by region:

Americas

United States

Canada

Mexico
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Brazil

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 analyzing the company's coverage, product portfolio, its

market penetration.

Integrated Service Technology Inc.

Materials Analysis Technology Inc.

MSSCORPS Co., Ltd.

Scientific Gear Service Co., Ltd.

Eurofins Scientific SE

SGS SA

Sumika Chemical Analysis Service, Ltd.

JFE Techno-Research Corporation

Kobelco Research Institute, Inc.

Toshiba Nanoanalysis Corporation

LTEC Corporation

Ion Technology Center Co., Ltd.

Tem Tech Lab Co., Ltd.

QRT Inc.

WinTech Nano (Suzhou) Co., Ltd.

Outermost Technology Pte. Ltd.

Semion Co.
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EMSL Analytical, Inc.

RJ Lee Group, Inc.

Covalent Metrology Services, Inc.

MVA Scientific Consultants

NanoScope Services Ltd.

SERMA Group

T?V NORD AG

Suzhou Sushi Testing Group Co., Ltd.

Compass Testing Group Co., Ltd.

Shanghai Dekai Testing Technology Co., Ltd.

Centre Testing International Group Co., Ltd.

Guangzhou GRG Metrology & Test Co., Ltd.
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