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The Semiconductor Metrology and Inspection Market is witnessing a steady growth rate
of 6.12% within the forecast period (2025- 2033F). The existing Semiconductor
Metrology and Inspection market has a high growth rate due to an ever-increasing
number of requirements for smaller, more powerful, and more efficient chips in
sophisticated electronics, Al, and automotive markets. With nodes at or below 5nm, it
becomes increasingly important to have accuracy in the detection of defects and the
accuracy of the process. The need for reliable metrology and inspection products is
related to the enhancement of the yield and control of the processes that have to be
performed within the semiconductor fabrication cycle, starting with the sequence of
inspection actions that establish patterns over the surface of the wafer and ending with
the packaging of the semiconductor devices. Advanced alternatives to plasma
inspection include optical metrology, advanced X-ray inspection, and e-beam
inspection, which is gaining popularity as they have a high resolution capacity. On the
other hand, additional advanced inspection equipment is needed with the increase in
EUV lithography progression, 3D chip structures, and heterogeneous integration.

Based on type, the Semiconductor Metrology and Inspection market is
segmented into Lithography Metrology, Wafer Inspection Systems, Thin Film
Metrology, and Other Process Control Systems. In 2024, the Wafer Inspection
System segment dominated the market and is anticipated to continue its
leadership throughout the forecast period. With the move of semiconductor
nodes to 5nm or less, process validation and accuracy in identifying the defects
are critical to process optimization. Wafer inspection systems, through
technologies such as e-beam and optical inspection, can perform surface and
sub-surface defect inspection in high resolutions over front-end and back-end
processes. These systems enable quick detection of the anomalies, thus
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providing higher reliability of the chips and reducing losses in

production. Advanced heterogeneous integration in advanced packaging and
the increasing complexity of 3D structures have also driven the demand. Such
systems guarantee adherence to strict performance requirements in high-value
applications, such as Al processors, automotive silicon, and memory. Driven by
the escalating production required by the chip-making industry, the inspection
technology serving the wafer industry is emerging as a pivot supporting the key
guality, scale, and sustained competitiveness of the chip supply chain globally.

Based on technology, the Semiconductor Metrology and Inspection market is
segmented into Optical and E-beam systems. In 2024, the Optical segment
dominated the market and is expected to maintain its lead throughout the
forecast period. The popularity of optical inspection systems is attributed to low
cost, high throughput, and the non-destructive nature of the system to detect
surface defects and critical dimensions variances over wafers. These systems
are very important in the front and back of semiconductor manufacturing,
particularly in high-volume production of logic and memory devices. These
systems are important in front-end and back-end production of semiconductors
such as logic devices and memory at the wafer-level production. Their use in
high-level lithography nodes, 3D NAND, and FinFET technologies has now
become crucial in terms of quality assurance. Due to the increasingly complex
shapes of chips and increasingly narrow process tolerances, optical metrology is
continually evolving to provide real-time, precise measurements relevant to yield
improvement and achieve the scale of manufacturing in semiconductor fab
facilities.

Based on organization size, the Semiconductor Metrology and Inspection
market is segmented into Large Enterprises and Small & Medium-sized
Enterprises (SMES). In 2024, the Large Enterprises segment held the dominant
share and is expected to retain its lead throughout the forecast period. These
companies have the financial resources and technical talent to invest in
developing state-of-the-art metrology and inspection instruments necessary to
produce next-generation semiconductors. Their entry into the processes
demanding R&D-intensive manufacturing, including EUV lithography, 3D chip
stacking, and Al chip manufacturing, requires specialized inspection tools of
very high precision and throughput. Examples of written-down chipmakers and
equipment manufacturers are the advantages of the integrated supply chains
and global scale that enable them to implement more recent technologies, both
faster and more personalized. In the meantime, SMEs are slowly coming around
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to metrology apparatus to cover the niche requirements of fabrication or local
production. Nevertheless, the tremendously large size, intricacy, and cost of
semiconductor manufacture maintain big businesses at the vanguard of
technology fusion and market share.

For a better understanding of the market of the Semiconductor Metrology and
Inspection market, the market is analyzed based on its worldwide presence in
countries such as North America (The US, Canada, and Rest of North America),
Europe (Germany, The UK, France, Italy, Spain, Rest of Europe), Asia-Pacific
(China, Japan, India, South Korea, Rest of Asia-Pacific), Rest of World. North
America is now the top-ranked region in Semiconductor Metrology and
Inspection and is likely to remain in the top position in the future as well. This
leadership has been brought about by a dominance of high-end semiconductor
foundries, technology-intensive fab facilities, and a healthy ecosystem of
equipment suppliers. The buoyancy of investments in R&D helps the region
thrive since recent federal investment in the CHIPS and Science Act has
increased domestic semiconductor manufacturing and innovation. The leaders
of the US industry are working on state-of-the-art metrology and inspection
technologies that can qualify the next generations of module sizes, such as EUV
cell and 3D chip designs. The advances in high-performance computing, Al
chips, and electric vehicles are driving the industry to higher-performance
inspection systems. Furthermore, the presence of leading research and
technological companies and organizations ensures a constant stream of
innovation and talent. Another future theme is overall chip complexity, which is
continuing to increase, and North America specializes in reliability, defect-
reduction, and quality-control, thus maintaining its leadership in the market.

Some of the major players operating in the market include KLA Corporation,
Applied Materials, Inc., Onto Innovation, Thermo Fisher Scientific Inc., Hitachi,
Ltd., Nova Ltd., Lasertec Corporation, JEOL Ltd., Camtek, and Nikon Metrology
Inc.
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