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The global Power Devices FIB Cross Section Analysis market size is predicted to grow
from US$ 142 million in 2025 to US$ 261 million in 2032; it is expected to grow at a
CAGR of 9.1% from 2026 to 2032.

Power Devices FIB Cross Section Analysis refers to commercial, site-specific micro-
and nanoscale structural analysis services performed on power semiconductor dies,
discrete packages, power modules and related interconnect structures using focused
ion beam milling combined with electron microscopy. The service typically covers
protective-layer deposition, bulk removal, fine polishing, endpoint control and in-
chamber SEM imaging, with optional preparation of TEM or STEM lamellae and
complementary EDS, EELS, EBIC or serial-sectioning analysis. The research object
spans silicon, silicon carbide, gallium nitride and other power-device material systems,
together with die metallisation, gate and junction structures, die-attach layers, top-side
interconnects, power substrates, passivation, encapsulation and board-level joints.
Commercial deliverables generally include target localisation, cross-sectional images,
dimensional measurements, compositional or crystallographic evidence, defect
interpretation and traceable reporting. The service supports product and process
development, manufacturing-yield investigations, field-return root-cause analysis,
reliability qualification, incoming-quality validation, competitive benchmarking and
fundamental material or interface research.

Key Findings

Asia-Pacific contributes nearly half of external service revenue

Gallium-based dual-beam FIB remains the dominant processing architecture
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Silicon carbide projects represent the fastest-growing material segment
Failure root-cause analysis is the largest use category
Market Trends

The market is moving from isolated two-dimensional cross-section imaging towards
integrated, correlative failure-analysis workflows. Customers increasingly expect non-
destructive localisation, site-specific milling, automated image acquisition, TEM-ready
lamella preparation, elemental or crystallographic validation and structured defect
interpretation within a single project. Gallium dual-beam systems remain the
mainstream platform for precision local work, while xenon plasma FIB and laser-
assisted FIB are gaining importance where large volumes, deeply buried structures or
thick power-module stacks must be accessed. Automation is also becoming more
material: recipe-based milling, endpoint monitoring, automated lamella preparation,
serial sectioning and image registration reduce operator variability and improve
throughput. Wide-bandgap materials raise the premium on low-damage finishing,
curtaining control and material-specific process knowledge, while advanced packaging
creates demand for larger cross sections that preserve interfaces across metals,
ceramics, solders, sintered layers and mould compounds.

Market Dynamics
Drivers

Demand is supported by the expansion of electric vehicles, renewable-energy
conversion, energy storage, industrial automation, rail traction, grid infrastructure and
high-density power supplies. These applications expose power devices and modules to
higher current density, elevated junction temperatures and repeated electrical, thermal
and mechanical stress, increasing the need for direct physical evidence at gates,
junctions, contacts, die-attach layers and interconnects. The growing use of SiC and
GaN further raises the value of targeted FIB workflows because harder materials,
heterogeneous interfaces and thinner critical layers are more sensitive to conventional
preparation damage.

Restraints

The principal restraints are high equipment cost, limited availability of experienced
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operators, lengthy method development for unfamiliar material stacks and the risk of ion-
beam artefacts. Sample access can be difficult in thick modules or deeply buried
packages, while a destructive cut made at the wrong coordinate may eliminate the only
relevant evidence. Commercial demand is also constrained by internal captive
laboratories at large semiconductor manufacturers and by lower-cost mechanical cross-
sectioning where site specificity or nanoscale resolution is not required.

Opportunities

The strongest opportunities lie in SIC MOSFETSs, GaN power devices, silver-sintered die
attach, copper-clip interconnects, advanced power modules and correlative workflows
linking X-ray, acoustic, thermal or electrical localisation with FIB confirmation. Plasma
FIB and laser-assisted architectures can expand the addressable range from local
device features to larger package volumes. Service providers can also increase value
through standardised multi-site programmes, automated serial sectioning, quantitative
void and crack analysis, rapid-turnaround automotive support and integrated reports
that connect physical observations with electrical and reliability data.

Challenges

Long-term challenges include maintaining reproducibility across instruments and sites,
proving that observed damage is intrinsic rather than preparation-induced, protecting
confidential customer designs and retaining specialist engineering talent. The market
lacks a universal service taxonomy or consistent acceptance criteria for target hit rate,
lamella quality, surface damage and report depth. Providers must also balance capital-
intensive equipment upgrades with uncertain utilisation, particularly for PFIB and laser-
assisted platforms whose economic advantage depends on sufficient large-volume
workloads.

Industry Chain Analysis

Upstream value is created by FIB-SEM and PFIB equipment, liquid-metal and plasma
ion sources, electron columns, detectors, gas-injection systems, nanomanipulators,
stages, vacuum components, sample holders, consumables and workflow software.
These inputs determine milling rate, imaging resolution, achievable cross-section area,
endpoint control and automation capability. Midstream service providers combine
equipment access with sample preparation, localisation, milling recipes, image
interpretation, complementary analysis and project management. The most defensible
margins arise from engineering judgement and failure-mechanism confirmation rather
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than from instrument time alone. Downstream customers include power-device
designers, wafer manufacturers, assembly and test companies, power-module
producers, automotive-electronics suppliers, industrial-power manufacturers and
research institutions. Value is realised when the analysis shortens root-cause closure,
protects yield, verifies process changes, supports reliability release or prevents repeat
field failures.

Segment Insights

Silicon power-device projects remain the largest material segment because of the broad
installed base of MOSFETS, IGBTS, diodes and power ICs. SiC is the fastest-growing
segment, supported by automotive traction, charging, renewable-energy and industrial
applications, while GaN remains smaller but commands high analytical intensity in gate,
passivation and heterostructure investigations. By processing architecture, gallium LMIS
dual-beam FIB remains dominant for precise local cross sections and TEM lamellae.
Xenon PFIB and selectable multi-ion platforms gain share in large-area work, while
laser-assisted systems address deeply buried or millimetre-scale access challenges. By
region of interest, active-cell and gate-stack work generates frequent development
assignments, whereas die attach, top-side interconnect and substrate interfaces
typically carry higher project values because they require larger volumes and more
complex correlation.

Downstream Market Opportunities

Automotive electrification represents the most attractive downstream opportunity
because traction inverters, on-board chargers, DC-DC converters and charging systems
combine high reliability requirements with fast adoption of SiC and advanced power
modules. Renewable-energy and energy-storage systems create recurring demand
around high-voltage switching, thermal cycling and module interfaces. Industrial drives,
data-centre power, rail traction and grid equipment add stable demand for root-cause
analysis and reliability validation. The highest-value opportunities occur where
customers require rapid correlation between electrical failure signatures and physical
defects, or where a single module contains multiple materials and interconnect layers
that cannot be resolved through conventional cross-sectioning alone.

Regional Insights

Asia-Pacific is the largest external service region and contributes close to half of market
revenue, reflecting the concentration of semiconductor manufacturing, packaging,
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power-module production and electronics supply chains in Japan, China, Taiwan and
South Korea. Japan has particular depth in power-device materials and precision
sample preparation, while China and Taiwan are expanding commercial failure-analysis
capacity alongside wafer fabrication and packaging. North America holds a smaller
volume share but benefits from higher-value post-silicon debug, advanced packaging
and specialist failure-analysis projects. Europe is anchored by automotive power
electronics, industrial drives and established power-semiconductor research, supporting
stable demand for SiC, module-interface and reliability work. Other regions remain
comparatively small and are often served through cross-border shipment to regional
hubs.

Competitive Landscape Analysis

The market is fragmented, with global testing groups, specialist semiconductor
laboratories, engineering-service companies and industrial research institutes serving
different customer needs. Global networks compete on geographic coverage,
confidentiality systems, accreditation and multi-site consistency, while specialist
laboratories compete through operator expertise, rapid turnaround, advanced
localisation and material-specific process knowledge. Equipment ownership alone is
insufficient for sustainable differentiation because similar FIB platforms can deliver
materially different outcomes depending on endpoint control, artefact management and
interpretation quality. Competitive advantage is increasingly associated with correlative
workflows, PFIB or laser-assisted capacity, automated lamella preparation, power-
device domain expertise and the ability to deliver a defensible root-cause conclusion
rather than a collection of images.

Report Scope

LPI (LP Information)' newest research report, the “Power Devices FIB Cross Section
Analysis Industry Forecast” looks at past sales and reviews total world Power Devices
FIB Cross Section Analysis sales in 2025, providing a comprehensive analysis by
region and market sector of projected Power Devices FIB Cross Section Analysis sales
for 2026 through 2032. With Power Devices FIB Cross Section 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 FIB Cross Section Analysis industry.

This Insight Report provides a comprehensive analysis of the global Power Devices FIB
Cross Section Analysis landscape and highlights key trends related to product
segmentation, company formation, revenue, and market share, latest development, and
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M&A activity. This report also analyses the strategies of leading global companies with
a focus on Power Devices FIB Cross Section 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 FIB
Cross Section Analysis market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Power Devices FIB Cross Section Analysis and breaks
down the forecast by Target Material, 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 FIB Cross Section Analysis.

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

opportunities of Power Devices FIB Cross Section Analysis market by product type,
application, key players and key regions and countries.

Segmentation by Target Material:
Silicon Power Device Analysis
Silicon Carbide Power Device Analysis
Gallium Nitride Power Device Analysis
Other Compound or Ultra-Wide-Bandgap Device Analysis
Multi-Material Power Module Analysis
Package-Only Material Analysis

Other

Segmentation by Processing Architecture:

Ga LMIS Dual-Beam FIB
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Xe Plasma FIB
Selectable Multi-lon PFIB
Laser-Assisted FIB

Other

Segmentation by Primary Region of Interest:
Active Cell, Junction and Gate Stack
Die Metallisation and Contact Stack
Die-Attach Interface
Top-Side Interconnect
Power Substrate and Redistribution Structure
Encapsulation, Passivation and Package Interface
External Terminal and Board Joint

Oher

Segmentation by Application:
Automotive Electrification
Renewable Energy and Energy Storage
Industrial Drives and Automation

Grid, Rail and Heavy Transport
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Data Centre and Telecommunications Power
Consumer and Charging
Aerospace and Defence

Other

This report also splits the market by region:

Americas
United States
Canada
Mexico
Brazil

APAC
China
Japan
Korea
Southeast Asia
India
Australia

Europe
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Germany
France
UK
Italy
Russia
Middle East & Africa
Egypt
South Africa
Israel
Turkey
GCC Countries
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.
Eurofins Scientific SE
SGS SA
Hitachi, Ltd.
Seiko Group Corporation
Nippon Steel Corporation

Toray Industries, Inc.
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Toshiba Corporation

ITEs Co., Ltd.

DENKEN Co., Ltd.

QRT Inc.

Integrated Service Technology Inc.
Materials Analysis Technology Inc.
Wintech Nano (Suzhou) Co., Ltd.
GRG Metrology & Test Group Co., Ltd.
BIWIN Storage Technology Co., Ltd.
Covalent Metrology Services, Inc.
Semion LLC

Priority Laboratories, Inc.

Synopsys, Inc.

Advanced Circuit Engineers, Inc.
FIBICS Incorporated

FIB-X Services, L.L.C.

Sage Analytical Lab, LLC

COSMIC S.p.A.

T?V NORD AG

Fraunhofer-Gesellschaft zur F?rderung der angewandten Forschung e.V.
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2.2.3 Gallium Nitride Power Device Analysis
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2.3 Power Devices FIB Cross Section Analysis Segment by Processing Architecture
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2.3.3 Selectable Multi-lon PFIB

2.3.4 Laser-Assisted FIB
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