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The global SiC Wafer PL Mapping System market size is predicted to grow from US$
117 million in 2025 to US$ 249 million in 2032; it is expected to grow at a CAGR of
11.2% from 2026 to 2032.

SiC Wafer PL Mapping System refers to wafer-level, non-contact and non-destructive
optical inspection and metrology equipment designed to characterize silicon carbide
substrates, 4H-SIC epitaxial wafers and selected processed SiC wafers through
photoluminescence excitation, signal acquisition and spatial mapping. The system
typically uses ultraviolet or near-ultraviolet excitation to generate PL responses from the
SiC material, then captures intensity, spectral or imaging information through sensitive
detectors and converts the measurements into full-wafer defect maps. Depending on
system architecture, PL can operate as a dedicated mapping channel or be integrated
with bright-field, differential interference contrast, dark-field scattering, reflectance,
topography or Raman measurement. Production-oriented systems increasingly
incorporate automated wafer handling, pre-alignment, recipe management, defect
coordinate review and automatic defect classification. Key technical parameters include
supported wafer diameter, inspection throughput, spatial resolution, excitation
wavelength, defect sensitivity, repeatability and automation level. The primary
applications are quality control and process monitoring across SiC crystal growth,
substrate processing, epitaxy and power semiconductor manufacturing, particularly for
identifying and classifying crystallographic and epitaxial defects such as basal plane
dislocations and stacking faults. IEC standards have established photoluminescence as
a recognized non-destructive method for defect identification in 4H-SiC homoepitaxial
wafers.

Key Findings
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In 2025, global SiC Wafer PL Mapping System production reached approximately 92
Units.The average price is approximately $130,0000

High-volume demand is shifting toward integrated surface inspection and PL
architectures rather than standalone mapping

200 mm SiC manufacturing is raising requirements for throughput automation and full-
wafer defect classification

Market Trends

The technology direction of the SiC Wafer PL Mapping System market is moving from
standalone photoluminescence characterization toward integrated, automated wafer
inspection. Earlier systems were primarily valued for visualizing the spatial distribution
of luminescence intensity and locating selected crystallographic defects, whereas newer
production platforms increasingly combine PL with surface inspection, differential
interference contrast, dark-field scattering, reflectance and other optical channels within
a common wafer coordinate system. This enables manufacturers to correlate different
defect signatures, reduce manual review and move from simple defect imaging toward
automated classification and process feedback. Product development is also
increasingly centered on higher throughput, 200 mm compatibility, automated wafer
handling and factory integration. The direction is consistent with the broader transition of
SiC manufacturing toward 200 mm production: STMicroelectronics has continued to
develop 200 mm SiC manufacturing capacity, while Infineon has already introduced
customer products based on 200 mm SiC wafer technology. As wafer value rises and
larger wafers contain more potential device area, the economic importance of early
defect detection and yield protection increases, supporting continued upgrades in wafer-
level PL inspection.

Market Dynamics
Drivers

The principal growth driver is the increasing requirement for defect control across the
SiC manufacturing chain. SiC substrates and epitaxial wafers can contain
crystallographic and epitaxial defects that affect device yield, electrical performance and
reliability, making non-destructive wafer-level characterization important at incoming
inspection, substrate processing, epitaxial growth and device manufacturing stages.
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The transition from 150 mm toward 200 mm manufacturing further increases the value
concentrated on each wafer and strengthens the economic case for comprehensive
inspection before additional processing cost is incurred. In parallel, higher-volume SiC
production is increasing customer demand for automated handling, faster mapping,
repeatable defect classification and process-control data that can be fed back into
crystal growth, polishing and epitaxy. IEC recognition of PL-based defect identification
also supports greater consistency in industrial adoption and defect evaluation practices.

Restraints

Market expansion is constrained by the relatively narrow installed customer base, high
equipment qualification requirements and the capital-intensive nature of advanced
semiconductor inspection. SiC Wafer PL Mapping System purchases are concentrated
among substrate suppliers, epitaxy companies, integrated device manufacturers,
foundries and specialized research or quality-control organizations, resulting in a much
smaller addressable equipment pool than general semiconductor optical inspection.
Customers also require strong correlation between detected PL signatures and yield-
relevant defects, meaning new equipment suppliers must complete lengthy application
development, recipe optimization and customer validation before entering high-volume
manufacturing. In addition, PL is only one component of SiC defect characterization;
optical microscopy, scattering inspection, Raman analysis and X-ray-based techniques
may provide complementary information. This limits the value proposition of low-
automation standalone PL tools and places increasing pressure on suppliers to provide
integrated inspection functionality rather than a single measurement channel.

Opportunities

The strongest market opportunities lie in 200 mm production conversion, integrated
multimodal inspection and local supply-chain expansion. As more SiC manufacturers
move advanced production toward larger wafer diameters, equipment suppliers have
opportunities to replace engineering-scale tools with automated systems capable of
higher throughput, full-wafer mapping and systematic defect classification. Another
opportunity is the integration of PL with DIC, dark-field scattering, reflectance, Raman
and other metrology channels, enabling one platform to generate a more complete
defect signature and improve correlation between material defects and manufacturing
yield. Chinese equipment suppliers are also creating additional opportunities through
localized equipment development and service capabilities, particularly where customers
seek shorter response times, localized process support and alternative sources of
compound-semiconductor inspection equipment. The opportunity is therefore
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increasingly linked to platform functionality and process-control integration rather than
merely adding more PL measurement capacity.

Challenges

The main long-term challenge is maintaining measurement relevance as SiC defect
requirements and production processes evolve. Different substrate, epitaxy and device
manufacturers may use different defect taxonomies, acceptance thresholds, recipes
and combinations of inspection techniques, limiting complete standardization of
equipment configurations. Higher throughput must also be achieved without sacrificing
defect sensitivity, spatial resolution or classification accuracy, particularly as systems
move into 200 mm high-volume production. Equipment vendors face additional difficulty
in converting technical capability into sustainable installed base because semiconductor
customers place substantial weight on production history, service response, recipe
portability and tool-to-tool matching. The market may therefore remain structurally
divided between a small group of globally qualified production-platform suppliers and a
larger number of specialized or regional vendors. Standalone PL technology itself
retains strong technical relevance, but suppliers that fail to integrate automation,
complementary inspection channels and advanced defect analytics face greater
competitive pressure.

Industry Chain Analysis

The upstream segment of the SiC Wafer PL Mapping System industry consists primarily
of ultraviolet and near-ultraviolet laser sources, optical components, filters, high-
sensitivity cameras and photodetectors, spectrometers, precision motion stages, wafer-
handling modules, vibration-control components, industrial computers and image-
processing hardware. Software is an increasingly important part of upstream and
system-level value creation because defect recognition requires signal processing,
wafer-map reconstruction, image registration, automatic defect classification and
equipment-control algorithms. The midstream consists of equipment OEMs that
integrate optical architecture, precision mechanics, wafer automation and analytical
software into complete mapping or inspection platforms. Differentiation at this level is
determined less by individual component cost than by optical design, throughput,
detection sensitivity, recipe libraries, defect-classification algorithms, system reliability
and customer qualification experience. Downstream users include SiC crystal and
substrate manufacturers, epitaxial wafer producers, power semiconductor IDMs and
fabs, as well as selected research and material-analysis organizations. Value creation is
highest where the system can identify yield-relevant defects early enough to prevent
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additional processing cost and can provide stable data for process optimization. As a
result, production qualification, application engineering and after-sales process support
represent an important part of the economic value of the equipment rather than simply
supplementary services.

Segment Insights

By system architecture, integrated surface-inspection-plus-PL systems and dedicated
production-grade PL mapping or imaging systems constitute the most commercially
important segments. Dedicated PL systems retain advantages where customers require
detailed spectral or luminescence information for materials characterization and
epitaxial process optimization, while integrated platforms are gaining strategic
importance in high-volume manufacturing because they can correlate surface
morphology with subsurface or crystallographic defect signatures. Spectral PL platforms
remain important for process development and engineering analysis, while research-
grade Raman—PL systems serve a smaller but technically specialized segment. By
automation level, fully automated and production-oriented systems generate a
disproportionate share of equipment value because wafer handling, throughput and
factory integration materially increase system complexity and selling price. By wafer
stage, substrate and epitaxial wafer inspection remain the principal applications, while
processed-wafer inspection represents a more selective opportunity. The most
important structural shift is toward 200 mm-compatible equipment, although 150 mm-
compatible platforms continue to represent a significant installed and replacement
market during the transition period.

Downstream Market Opportunities

The most attractive downstream opportunity is concentrated in customers where defect
detection can directly influence wafer acceptance, epitaxy optimization and device yield.
SiC substrate producers require full-wafer inspection to characterize material quality
before shipment or further processing, while epitaxy suppliers use PL mapping to
identify defects introduced or propagated during epitaxial growth and to monitor reactor
and process consistency. Power semiconductor manufacturers increasingly require
incoming wafer qualification and process-control data as SiC device production scales
into automotive traction inverters, charging infrastructure, industrial power conversion,
renewable energy and data-center power applications. The transition toward larger
wafers strengthens these requirements because more potential device value is
concentrated on each substrate. Consequently, the highest-value downstream
opportunity is not simply the largest SiC production volume, but production
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environments where inspection data can be systematically connected to yield
management and process feedback.

Regional Insights

Asia-Pacific represents the broadest concentration of SiC manufacturing activity and
specialized equipment supply, but regional competitive structures differ substantially.
Japan has one of the strongest specialist supplier clusters, supported by established
semiconductor inspection, optical measurement and precision-equipment capabilities.
China has emerged as the most active localization market in the identified supplier pool,
with several domestic companies developing SiC inspection platforms that combine PL
with DIC, scattering or other optical channels. This creates opportunities in localized
service, equipment qualification and domestic supply-chain substitution, although global
high-volume installed bases remain more established among international vendors.
North America retains a strong position in high-end process-control platforms through
established semiconductor inspection companies, while Europe combines specialized
metrology suppliers with significant SiC device manufacturing investment. Southeast
Asia is becoming strategically more important on the demand side as advanced SiC
manufacturing capacity expands in Malaysia. The regional market is therefore likely to
develop through a combination of global platforms serving multinational fabs and
increasingly capable local suppliers serving regional substrate, epitaxy and device
customers.

Competitive Landscape Analysis

The SiC Wafer PL Mapping System market has a relatively concentrated high-end
competitive structure surrounded by a broader group of specialized and regional
suppliers. Lasertec, KLA, HORIBA and Onto Innovation form the leading global group
based on their production-oriented inspection capabilities, semiconductor process-
control experience and access to high-volume customers, while Toray Engineering,
Semilab, Intego and other specialist suppliers compete through PL imaging, spectral
metrology or focused SiC inspection expertise. Chinese manufacturers have become
increasingly relevant in the second competitive tier, particularly through integrated
systems combining bright-field, dark-field or scattering inspection with PL and
automated classification. Strategic consolidation is also reshaping the supplier base:
HORIBA completed the acquisition of Korean PL wafer-inspection specialist EtaMax in
April 2025, while Onto Innovation acquired Lumina Instruments in 2024, demonstrating
the value placed on complementary compound-semiconductor inspection technologies
and established application expertise. Competition is consequently moving away from a
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single measurement specification toward platform-level capability, including throughput,
multimodal inspection, defect classification, automation, customer qualification and local
application support.

Report Scope

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

This Insight Report provides a comprehensive analysis of the global SiC Wafer PL
Mapping System landscape and highlights key trends related to product segmentation,
company formation, revenue, and market share, latest development, and M&A activity.
This report also analyzes the strategies of leading global companies with a focus on SiC
Wafer PL Mapping System portfolios and capabilities, market entry strategies, market
positions, and geographic footprints, to better understand these firms’ unique position

in an accelerating global SiC Wafer PL Mapping System market.

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for SiC Wafer PL Mapping System and breaks down the
forecast by Type, 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 SiC Wafer PL Mapping
System.

This report presents a comprehensive overview, market shares, and growth
opportunities of SiIC Wafer PL Mapping System market by product type, application, key
manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Integrated Surface + PL Inspection
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Dedicated PL Mapping/Imaging

Multi-metrology Spectral PL Platform

Research-grade Raman—PL Wafer Platform

Others

Segmentation by Automation Grade:

Fully Automated HVM System
Semi-automated Production System

Others

Segmentation by Wafer Diameter:
?150 mm
200 mm
?300 mm

Others

Segmentation by Application:

Incoming and Outgoing Material QC

Crystal Growth and Substrate Process Control

Epitaxy Process Control
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Others

This report also splits the market by region:
Americas
United States
Canada
Mexico
Brazil
APAC
China
Japan
Korea
Southeast Asia
India
Australia
Europe
Germany
France
UK

Italy
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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 analysing the company's coverage, product portfolio, its
market penetration.
Lasertec Corporation
KLA Corporation
HORIBA, Ltd.
Onto Innovation
Toray Engineering
Semilab
CETC Fenghua
AK Optics
Qingruan Weishi

Shanghai Youruipu
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Visiontec
Intego GmbH
PHOTON Design
Nanotronics
Oxford Instruments/WITec
Spirox

Seiwa Optical

Key Questions Addressed in this Report

What is the 10-year outlook for the global SiC Wafer PL Mapping System
market?

What factors are driving SiC Wafer PL Mapping System market growth, globally
and by region?

Which technologies are poised for the fastest growth by market and region?

How do SiC Wafer PL Mapping System market opportunities vary by end market
size?

How does SiC Wafer PL Mapping System break out by Type, by Application?
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1.2 Years Considered

1.3 Research Objectives
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1.5 Research Process and Data Source
1.6 Economic Indicators

1.7 Currency Considered
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2 EXECUTIVE SUMMARY
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2.3.4.1 Global SiC Wafer PL Mapping System Sales Market Share by Automation
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