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The global Chips EDS Elemental Analysis market size is predicted to grow from US$
313 million in 2025 to US$ 613 million in 2032; it is expected to grow at a CAGR of
9.4% from 2026 to 2032.

Chips EDS Elemental Analysis refers to commercial micro-area elemental
characterisation services performed on semiconductor wafers, bare dies, packaged
devices, substrates, interconnects and associated electronic materials using energy-
dispersive X-ray spectroscopy integrated with SEM, TEM or STEM platforms. A focused
electron beam excites characteristic X-rays from the specimen, enabling the laboratory
to identify local elemental composition and relate chemical information to device
morphology, layer structure and defect location. The service principally covers point
spectra, line-scan profiles, two-dimensional elemental maps and, in specialised
workflows, three-dimensional elemental reconstruction. Depending on the analytical
target, specimens may be examined as received, prepared as mechanically polished
cross-sections, milled by an ion beam, converted into electron-transparent lamellae or
mounted as isolated particles and residues. Results may range from qualitative
identification to standardless semi-quantification and standards-based quantitative
analysis. The principal applications include process development, contamination
investigation, thin-film and interface verification, metallisation analysis, packaging-joint
assessment, product qualification and failure root-cause diagnosis across logic,
memory, power semiconductor, optoelectronic, MEMS, RF, packaging and electronic-
system markets.

Key Findings

Advanced processes and packaging drive analytical demand
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SEM-EDS remains the principal high-throughput service configuration globally
Electron-transparent lamella work commands the highest service value

East Asia represents the largest outsourced analysis concentration

Market Trends

The market is shifting from isolated spectrum acquisition towards integrated chemical
imaging workflows in which morphological images, elemental maps and quantitative
results are collected and interpreted together. Always-on EDS acquisition, faster silicon-
drift detectors, automated peak deconvolution, drift correction and machine-assisted
segmentation are reducing the time required to move from defect localisation to
compositional interpretation. At the advanced end of the market, FIB preparation and
STEM-EDS are increasingly used to examine buried interfaces, nanoscale diffusion,
gate structures, advanced memory stacks and heterogeneous packaging. Service
providers are also expanding data traceability, repeatable report formats and cross-
technique correlation so that EDS results can be incorporated directly into process-
control, qualification and failure-analysis systems.

Market Dynamics
Drivers

Demand is supported by shrinking device geometries, more complex thin-film stacks,
higher transistor density and the increasing use of heterogeneous materials in
advanced packaging. Al accelerators, high-bandwidth memory, silicon photonics, wide-
bandgap power devices and chiplet integration require more frequent verification of
interfaces, metallisation systems, residues and local chemical abnormalities. The
financial cost of delayed process development or an unresolved production excursion
also increases the value of fast, externally available analysis capacity.

Restraints

EDS is less effective for ultra-trace concentrations, some light elements and cases
involving severe spectral overlap or complex specimen geometry. SEM interaction
volumes may exceed the dimensions of advanced device features, while high-resolution
TEM or STEM analysis requires expensive equipment, highly skilled preparation
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personnel and time-consuming electron-transparent lamella production. These
limitations increase project costs and frequently require verification through WDS,
EELS, SIMS, XPS or other complementary methods.

Opportunities

The strongest opportunities lie in advanced-node process development, hybrid and
direct bonding, chiplet packaging, backside power delivery, silicon photonics, compound
semiconductor devices and Al-assisted defect classification. Laboratories able to
combine FIB localisation, TEM or STEM imaging, EDS mapping and engineering
interpretation can increase revenue per project and participate earlier in customer
development cycles. Regional expansion near major wafer, packaging and substrate
clusters also creates opportunities for shorter turnaround times and stronger long-term
outsourcing relationships.

Challenges

The industry faces shortages of experienced microscopists and FIB or TEM preparation
engineers, long equipment qualification cycles, high capital requirements and increasing
customer expectations regarding confidentiality and data security. Maintaining
equivalent results across instruments and laboratory locations remains difficult because
acquisition geometry, beam conditions, detector calibration and analyst judgement can
materially affect the final interpretation. Laboratories must also balance rapid delivery
with sufficient counting statistics, controls and complementary validation to avoid false
elemental assignments.

Industry Chain Analysis

The upstream segment consists of SEM, TEM, STEM and FIB equipment, EDS
detectors, specimen holders, vacuum and coating systems, calibration standards,
analytical software and specialised consumables. The midstream segment comprises
semiconductor-focused failure-analysis companies, diversified testing groups, regional
materials laboratories and corporate-affiliated research organisations. Value is created
through sample intake, defect localisation, specimen preparation, spectrum acquisition,
peak identification, quantitative correction, spatial mapping, engineering interpretation
and report delivery. Standard SEM-EDS work is relatively equipment-intensive but can
achieve higher throughput, whereas FIB-assisted TEM or STEM projects require
substantially more preparation skill and command higher project values. Downstream
customers include foundries, integrated device manufacturers, fabless chip companies,
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OSAT providers, substrate and PCB manufacturers, component suppliers, electronics
OEMs and advanced-material developers.

Segment Insights

As-received and mechanically prepared SEM-EDS projects represent the largest
volume segment because they provide rapid screening of particles, residues,
metallisation abnormalities, solder joints and relatively large structural features. Two-
dimensional elemental mapping is the principal value-added data deliverable, as it
connects chemical composition with the exact location and morphology of a defect.
Electron-transparent lamella and STEM-EDS services form a smaller but faster-growing
high-value segment, supported by advanced logic, memory, photonic and
heterogeneous-integration structures. Qualitative and standardless semi-quantitative
analysis account for most routine work, while standards-based quantitative analysis
remains concentrated in projects where material specification, compositional
comparison or formal qualification requires controlled accuracy.

Downstream Market Opportunities

Logic, memory and mixed-signal devices remain the broadest application base, but
power semiconductors, silicon photonics, optoelectronics, MEMS, RF compound
semiconductors and advanced packaging offer stronger incremental opportunities.
These products introduce new combinations of metals, dielectrics, compound
semiconductor layers, bonding materials and thermal-management structures.
Packaging and substrate customers require analysis of intermetallic compounds, bump
and redistribution-layer integrity, contamination and material diffusion, while power and
optoelectronic customers place greater emphasis on epitaxial interfaces, contact
metallisation and localised degradation.

Regional Insights

East Asia represents the largest concentration of commercial demand and laboratory
capacity because Taiwan, South Korea, Japan, mainland China and Singapore contain
dense clusters of wafer fabrication, memory, foundry, packaging, substrate and
electronics manufacturing activity. North America remains a major market for advanced
IC design, Al processors, semiconductor R&D and complex root-cause projects, while
Europe benefits from automotive electronics, industrial devices, power semiconductors
and specialised materials. Laboratory investment is increasingly following customers
into new manufacturing locations, but high-end STEM-EDS capacity remains
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concentrated in established semiconductor and research centres where experienced
personnel and complementary analytical infrastructure are available.

Competitive Landscape Analysis

Competition is divided among global testing groups with broad laboratory networks,
specialist semiconductor analysis companies with strong process expertise, regional
laboratories competing on proximity and turnaround time, and industry-affiliated
research organisations offering deep materials knowledge. Equipment ownership alone
does not provide a sustainable advantage. Differentiation depends on site-specific
specimen preparation, proprietary analytical methods, experienced interpretation, report
consistency, information security and the ability to correlate EDS findings with electrical,
structural and surface-analysis evidence. The market therefore exhibits relatively high
technical entry barriers, while long customer qualification periods and the integration of
external laboratories into customer R&D workflows support recurring relationships.

Report Scope

LPI (LP Information)' newest research report, the “Chips EDS Elemental Analysis
Industry Forecast” looks at past sales and reviews total world Chips EDS Elemental
Analysis sales in 2025, providing a comprehensive analysis by region and market sector
of projected Chips EDS Elemental Analysis sales for 2026 through 2032. With Chips
EDS Elemental Analysis sales broken down by region, market sector and sub-sector,
this report provides a detailed analysis in US$ millions of the world Chips EDS
Elemental Analysis industry.

This Insight Report provides a comprehensive analysis of the global Chips EDS
Elemental 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 Chips EDS Elemental Analysis portfolios and capabilities, market entry
strategies, market positions, and geographic footprints, to better understand these
firms’ unique position in an accelerating global Chips EDS Elemental Analysis market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for Chips EDS Elemental Analysis and breaks down the
forecast by Tested Specimen Form, 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
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offers a highly nuanced view of the current state and future trajectory in the global Chips
EDS Elemental Analysis.
This report presents a comprehensive overview, market shares, and growth
opportunities of Chips EDS Elemental Analysis market by product type, application, key
players and key regions and countries.
Segmentation by Tested Specimen Form:

As-Received Surface or Plan-View Specimen

Mechanically Polished Cross-Section Specimen

lon-Beam-Milled Cross-Section Specimen

Electron-Transparent Lamella Specimen

Particle or Residue Mount Specimen

Other

Segmentation by Data Deliverable:
Point Spectrum Analysis
Line-Scan Profile
Two-Dimensional Elemental Mapping
Three-Dimensional Elemental Reconstruction

Other

Segmentation by Quantification Level:

Qualitative Elemental Identification
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Standardless Semi-Quantitative Analysis
Standards-Based Quantitative Analysis

Other

Segmentation by Application:
Logic, Memory and Mixed-Signal ICs
Semiconductor
Optoelectronic and Display Devices
MEMS and Sensors
Advanced Materials and Scientific R&D

Other

This report also splits the market by region:
Americas
United States
Canada
Mexico
Brazil
APAC

China
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Japan
Korea
Southeast Asia
India
Australia
Europe
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.
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Eurofins Scientific SE

SGS SA

Intertek Group plc

Covalent Metrology Services, Inc.

WinTech Nano-Technology Services Pte. Ltd.
RJ Lee Group, Inc.

RTI Laboratories, Inc.

Rocky Mountain Laboratories, Inc.

Applied Technical Services, LLC

FILAB SAS

TASCON GmbH

T?V NORD AG

Toray Industries, Inc.

Sumitomo Chemical Co., Ltd.

Kobe Steel, Ltd.

JFE Holdings, Inc.

Nissan Motor Co., Ltd.

QRT Inc.

Materials Characterization Center Co., Ltd. (MCC KOREA)

GSEM Cao., Ltd.
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DEKRA SE

Materials Analysis Technology Inc.
MSSCORPS Co., Ltd.

Ardentec Corporation

Centre Testing International Group Co., Ltd.

Cheetah Inspection Inc.
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2025

Figure 32. United States Chips EDS Elemental Analysis Market Size Growth 2021-2026
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Figure 33. Canada Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)

Figure 34. Mexico Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)

Figure 35. Brazil Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)

Figure 36. APAC Chips EDS Elemental Analysis Market Size Market Share by Region
in 2025

Figure 37. APAC Chips EDS Elemental Analysis Market Size Market Share by Tested
Specimen Form (2021-2026)

Figure 38. APAC Chips EDS Elemental Analysis Market Size Market Share by
Application (2021-2026)

Figure 39. China Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
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Figure 40. Japan Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)

Figure 41. South Korea Chips EDS Elemental Analysis Market Size Growth 2021-2026
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Figure 42. Southeast Asia Chips EDS Elemental Analysis Market Size Growth
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Figure 43. India Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
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millions)
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Figure 45. Europe Chips EDS Elemental Analysis Market Size Market Share by Country
in 2025

Figure 46. Europe Chips EDS Elemental Analysis Market Size Market Share by Tested
Specimen Form (2021-2026)

Figure 47. Europe Chips EDS Elemental Analysis Market Size Market Share by
Application (2021-2026)

Figure 48. Germany Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
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Figure 49. France Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)

Figure 50. UK Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)
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millions)

Figure 53. Middle East & Africa Chips EDS Elemental Analysis Market Size Market
Share by Region (2021-2026)

Figure 54. Middle East & Africa Chips EDS Elemental Analysis Market Size Market
Share by Tested Specimen Form (2021-2026)

Figure 55. Middle East & Africa Chips EDS Elemental Analysis Market Size Market
Share by Application (2021-2026)

Figure 56. Egypt Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)

Figure 57. South Africa Chips EDS Elemental Analysis Market Size Growth 2021-2026
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Figure 58. Israel Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
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Figure 59. Turkey Chips EDS Elemental Analysis Market Size Growth 2021-2026 ($
millions)

Figure 60. GCC Countries Chips EDS Elemental Analysis Market Size Growth
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Figure 61. Americas Chips EDS Elemental Analysis Market Size 2027-2032 ($ millions)
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Figure 65. United States Chips EDS Elemental Analysis Market Size 2027-2032 ($
millions)
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