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The global HBM Measurement Equipment market size is predicted to grow from US$
384 million in 2025 to US$ 677 million in 2032; it is expected to grow at a CAGR of
8.5% from 2026 to 2032.

HBM Measurement Equipment refers to advanced semiconductor metrology and
inspection systems designed for high bandwidth memory (HBM) manufacturing,
advanced packaging, and 3D stacked semiconductor processes. These systems
perform high-precision measurement and quality control of critical parameters such as
wafer dimensions, critical dimensions (CD), overlay accuracy, surface morphology,
defects, thin film characteristics, TSV structures, micro bumps, hybrid bonding
interfaces, interposer layers, and final stacked package integrity. The market primarily
covers optical metrology, electron-beam metrology, X-ray metrology, scatterometry, 3D
topography measurement, and related automated inspection solutions used across
DRAM die fabrication, TSV formation, micro bump fabrication, 2.5D/3D IC packaging,
hybrid bonding, and HBM package validation processes. HBM Measurement Equipment
plays a critical role in improving yield, process stability, and production efficiency for
advanced memory manufacturing driven by Al computing, high-performance computing
(HPC), and data center applications.

Key Findings

Global HBM measurement equipment shipments reached approximately 50 units in
2025 with average selling prices near US$8 million per unit

The global installed production capacity of HBM measurement equipment reached
around 62 units in 2025
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HBM measurement equipment achieved an industry average gross margin of
approximately 55%

Optical metrology remains a major technology segment due to high-speed inspection
requirements in advanced semiconductor manufacturing

Al servers and high-performance computing represent the primary demand drivers for
HBM measurement equipment adoption

Market Trends

The HBM Measurement Equipment market is undergoing rapid technological evolution
as semiconductor manufacturers increase HBM stacking levels, expand wafer-level
packaging capacity, and adopt more complex interconnect technologies. The transition
from HBM2E and HBM3 toward HBM3E and future HBM generations requires higher
measurement accuracy, faster defect detection, and stronger process monitoring
capabilities. Advanced packaging technologies such as TSV, hybrid bonding, and fine-
pitch micro bump structures are increasing demand for high-resolution optical, electron-
beam, and X-ray metrology solutions. Equipment suppliers are also improving
automation, Al-based defect classification, real-time data analytics, and inline process
control capabilities to support higher manufacturing yields and lower production costs.

Market Dynamics
Drivers

The rapid expansion of Al infrastructure, generative Al computing, and high-
performance data centers is accelerating HBM demand and increasing investment in
advanced memory production capacity. As HBM manufacturing involves complex multi-
layer stacking and advanced packaging processes, semiconductor manufacturers
require precise metrology systems to control process variations, reduce defects, and
improve yield. The growing adoption of advanced packaging by leading semiconductor
foundries and memory manufacturers is further strengthening demand for HBM-specific
measurement solutions.

Restraints

HBM measurement equipment faces limitations from high equipment costs, long
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gualification cycles, and strict semiconductor manufacturing requirements. With average
equipment prices reaching approximately US$8 million per unit, customers require
significant capital investment and extended evaluation periods before production
deployment. In addition, the highly specialized nature of HBM processes creates
technical barriers for new suppliers entering the market.

Opportunities

Future opportunities are emerging from increasing HBM capacity expansion, next-
generation memory architectures, and wider adoption of Al accelerators. Higher-layer
HBM stacks, smaller interconnect pitches, and more complex packaging structures will
require enhanced measurement accuracy and broader inspection coverage. Equipment
providers with capabilities in Al-driven inspection, high-throughput measurement, and
integrated process control are expected to benefit from long-term semiconductor
technology upgrades.

Challenges

The industry faces challenges from rapid technology changes, customer concentration
among major semiconductor manufacturers, and continuous requirements for higher
measurement precision. Equipment suppliers must continuously invest in research and
development to support new HBM generations while maintaining reliability, throughput,
and cost competitiveness. Supply chain constraints for advanced optical components,
sensors, and semiconductor equipment subsystems may also influence production
capacity expansion.

Industry Chain Analysis

The HBM Measurement Equipment industry chain consists of upstream precision
components, midstream equipment manufacturing, and downstream semiconductor
manufacturing applications. The upstream segment includes optical components,
electron sources, X-ray sources, Sensors, precision motion systems, semiconductor
inspection modules, industrial software, and automation components. The midstream
segment focuses on equipment design, system integration, metrology algorithm
development, calibration, and manufacturing of complete measurement platforms. The
downstream market is mainly driven by memory manufacturers, semiconductor
foundries, and advanced packaging providers producing HBM products for Al servers,
HPC systems, and high-performance semiconductor applications. Value creation is
concentrated in measurement accuracy, inspection speed, process integration
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capability, and software-driven data analysis.
Value Chain Analysis

HBM Measurement Equipment creates value through the integration of hardware
precision, advanced measurement algorithms, and semiconductor process knowledge.
Equipment manufacturers differentiate themselves through detection resolution,
throughput, defect recognition capability, and compatibility with next-generation HBM
manufacturing processes. Software-based analysis platforms, Al defect classification,
and manufacturing data integration are becoming increasingly important parts of the
overall value chain, enabling customers to improve yield management and optimize
production efficiency.

Segment Insights

By Metrology Technology, optical metrology equipment represents one of the most
important segments due to its advantages in high-speed wafer inspection, non-
destructive measurement, and compatibility with high-volume semiconductor
production. Electron-beam metrology provides higher resolution analysis for nanoscale
defects and critical structures, while X-ray metrology is increasingly important for
internal inspection of advanced packaging structures such as TSV and hybrid bonding
interfaces. Three-dimensional topography measurement is gaining attention as HBM
manufacturers require improved control of surface uniformity and stacking accuracy.

By Automation Level, in-line metrology equipment represents the dominant direction as
semiconductor manufacturers increasingly require real-time process monitoring and
automated yield improvement. Off-line analysis equipment remains valuable for failure
analysis, process development, and advanced research applications.

Downstream Market Opportunities

HBM Measurement Equipment is mainly applied in Al servers, high-performance
computing, semiconductor manufacturing, and advanced packaging markets. Al
accelerators and data center applications represent the largest demand opportunity
because HBM provides critical memory bandwidth performance for large-scale Al
workloads. Semiconductor manufacturers are increasing investment in HBM production
capacity, creating additional demand for measurement systems supporting DRAM wafer
processing, stacking processes, and final package quality verification.
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Regional Insights

Asia-Pacific represents the largest regional market for HBM Measurement Equipment
due to the concentration of semiconductor manufacturing capacity, advanced packaging
facilities, and HBM production lines in countries such as South Korea, Taiwan, China,
and Japan. The region benefits from strong investment by memory manufacturers and
semiconductor foundries expanding Al-related production capacity.

North America remains a key technology and equipment development region, supported
by leading semiconductor equipment companies and advanced inspection technology
providers. Europe maintains importance in semiconductor research, precision
engineering, and specialized metrology technologies, while emerging semiconductor
investment in other regions is expected to gradually create additional demand
opportunities.

Competitive Landscape Analysis

The HBM Measurement Equipment market is characterized by high technical barriers
and strong concentration among specialized semiconductor equipment suppliers. KLA
Corporation and Onto Innovation are among the leading providers of semiconductor
metrology and inspection technologies with extensive experience in wafer inspection,
advanced packaging measurement, and process control solutions. Camtek has
strengthened its position in advanced packaging inspection, particularly in 3D
semiconductor applications. Koh Young Technology and MPI Corporation provide
specialized inspection and measurement technologies supporting semiconductor
manufacturing processes. Cohu and Infinitesima represent technology-focused
participants developing advanced inspection and measurement solutions. Chinese
companies such as Suzhou Secote Precision Electronic Co., Ltd. are expanding
capabilities in semiconductor equipment and precision automation. Competition is
mainly focused on measurement accuracy, inspection throughput, advanced packaging
compatibility, and software-enabled process optimization.

Report Scope

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

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

This Insight Report evaluates the key market trends, drivers, and affecting factors
shaping the global outlook for HBM Measurement Equipment 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 HBM Measurement
Equipment.

This report presents a comprehensive overview, market shares, and growth
opportunities of HBM Measurement Equipment market by product type, application, key
manufacturers and key regions and countries.

Market Segmentation

Segmentation by Type:

Optical Metrology Equipment
Electron-Beam Metrology Equipment
X-Ray Metrology Equipment

3D Topography Metrology Equipment

Segmentation by Automation Level:
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In-line Metrology Equipment

Off-line Analysis Equipment

Segmentation by Application:
Al Servers and High-Performance Computing
Chips
Automotive

Others

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

Southeast Asia
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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.

KLA Corporation

Onto Innovation

Camtek
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Koh Young Technology

MPI Corporation

Suzhou Secote Precision Electronic Co., Ltd.
Cohu, Inc.

Infinitesima

Key Questions Addressed in this Report

What is the 10-year outlook for the global HBM Measurement Equipment
market?

What factors are driving HBM Measurement Equipment market growth, globally
and by region?

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

How do HBM Measurement Equipment market opportunities vary by end market
size?

How does HBM Measurement Equipment break out by Type, by Application?
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