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Abstracts

The global Mask Data Check Software market size is predicted to grow from US$ 135

million in 2025 to US$ 248 million in 2032; it is expected to grow at a CAGR of 9.0%

from 2026 to 2032.

Mask Data Check Software is specialized EDA software used to verify the correctness,

integrity and manufacturability of photomask and reticle data before mask writing and

fabrication. The product is deployed across mask data preparation workflows, typically

from post-OPC processing through final pre-writer sign-off, and is delivered as

standalone mask rule checking software, integrated verification modules, verification

suites or customized/OEM software. Core functions include Mask Rule Checking

(MRC), database integrity checking, XOR and cross-format comparison, writer and

jobdeck verification, and manufacturability verification for rectilinear, curvilinear and

mixed geometries. Typical checks address width, spacing, notch, area, vertex distance,

angles, off-grid features, curvature and related manufacturing constraints. The software

processes design, mask and writer data formats such as GDSII, OASIS, OASIS.MASK,

MEBES and other writer-oriented formats, and increasingly relies on distributed or

accelerated computing to handle full-chip and complex curvilinear data. Primary

applications span logic, memory, analog/power/mixed-signal IC photomasks, silicon

photonics, display, MEMS and specialty photomask production.

Key Findings

Europe and North America together represent roughly 56% of verified core supplier

count

Licensing commonly varies by modules data formats CPU cores and contract terms
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rather than standardized unit volume

Curvilinear MRC and full-chip verification are becoming key capabilities for advanced-

mask workflows

Competition combines large EDA platforms with specialized mask-data and localized

regional suppliers

Market Trends

Mask Data Check Software is evolving from conventional rectilinear rule checking

toward higher-complexity manufacturability verification for curvilinear and mixed-

geometry mask data. Traditional width, spacing and notch checks remain fundamental,

but advanced workflows increasingly require curvature, minimum-area, sharp-angle,

topology and multi-direction distance checks that are difficult to address with Manhattan-

oriented rule sets alone. At the same time, verification is becoming more tightly

integrated with OPC, ILT, MPC, fracture and broader mask data preparation flows,

reducing repeated file conversion and improving turnaround time. Full-chip verification is

also becoming more computationally intensive, driving greater use of distributed CPU

clusters, GPU acceleration, hierarchical processing and automated error classification.

Current commercial platforms already support scalable cluster deployment, model-

based verification and multiple mask data representations, while 2025 industry feedback

identified mask-shop software infrastructure as the leading concern in curvilinear mask

production. These developments indicate that future product differentiation will

increasingly depend on production-scale runtime, curve-native geometry handling,

writer-format compatibility and automation rather than basic geometric rule coverage

alone.

Market Dynamics

Drivers

The principal demand driver is the rising complexity of photomask data rather than a

simple increase in software seat volume. Advanced logic and memory processes, EUV-

related mask flows, ILT and increasingly complex curvilinear geometries expand both

the number and sophistication of manufacturing constraints that must be checked

before mask writing. Errors discovered late in the mask-making process can create

expensive rework and schedule delays, giving automated verification a high operational

value despite the relatively concentrated customer base. Another driver is the continued
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integration of verification with mask data preparation, where MRC, data comparison,

fracture, jobdeck processing and related functions are increasingly deployed in

coordinated workflows. Localization is also creating incremental demand in China,

where confirmed domestic suppliers now offer commercial mask data verification and

MRC capabilities alongside established international platforms.

Restraints

The market is constrained by a structurally limited customer universe, long production

qualification cycles and high switching costs. Mask shops, foundries and IDMs typically

require extensive validation before allowing verification software into production flows,

which slows adoption by new vendors even when basic rule-checking functions are

technically available. Existing rule decks, writer interfaces, automation scripts and

production databases create additional migration barriers. Commercial transparency is

also limited because Mask Data Check Software is frequently licensed as a module

within larger MDP or verification platforms rather than as a standardized standalone

product. Contract structures can vary by application module, supported data format,

CPU-core capacity, site configuration and license duration, reducing comparability of

unit volumes and ASPs across vendors. This commercial structure favors established

suppliers with proven production deployments and makes rapid commoditization less

likely.

Opportunities

The clearest opportunity lies in verification for curvilinear and increasingly complex full-

chip mask data. Multi-beam mask writing and computational lithography are expanding

the practical use of non-Manhattan geometries, creating demand for curve-aware MRC,

scalable processing and automated review of large numbers of verification markers.

Suppliers can also expand value through deeper workflow integration, allowing

verification to operate alongside OPC, MPC, fracture, format conversion and writer

preparation without repeated data movement. Silicon photonics and specialty

photomasks provide another opportunity because complex curved structures and

diverse exposure systems increase the need for flexible geometry processing and cross-

format verification. In China, localized software creates an additional expansion path

where customers value domestic technical support, compatibility with local

manufacturing flows and reduced dependence on imported EDA infrastructure.

Challenges

Long-term challenges are centered on technical credibility and production qualification.
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A verification engine must simultaneously deliver high detection accuracy, low false-

error burden, stable performance on very large data sets and compatibility with evolving

mask-writer formats and process-specific rule decks. Curvilinear layouts further

increase verification complexity because minimum spacing, curvature, area and sharp

geometric conditions cannot always be evaluated using conventional orthogonal

algorithms. Vendors must therefore continue investing in geometry engines, distributed

computing, data-format support and workflow automation while maintaining backward

compatibility with mature customer environments. Another challenge is that the market

remains relatively concentrated and specialized, so smaller suppliers must justify

continuing R&D and support investment across a limited number of high-value

customers. Failure to establish production references can materially slow commercial

adoption even when the underlying software is technically competitive.

Value Chain Analysis

The value chain for Mask Data Check Software begins with the technical infrastructure

required to interpret and process mask data: layout and mask data formats,

manufacturing rules, mask-writer interfaces, high-performance computing resources

and process knowledge derived from lithography and mask fabrication. These inputs

feed software developers that build geometry engines, MRC algorithms, database

integrity checks, data comparison functions, jobdeck verification, visualization and

workflow automation. Products are then delivered as standalone MRC tools, integrated

verification modules, broader MDP suites or customer-specific software environments.

The downstream user base consists primarily of merchant mask shops, foundries,

IDMs, tape-out and mask data preparation teams, together with selected equipment and

R&D users.

Value creation is concentrated in preventing costly data errors, shortening verification

turnaround, maintaining interoperability across multiple data representations and

providing confidence that final writer data is manufacturable. Unlike physical equipment

markets, cost structures are dominated by software R&D, geometry-engine

development, compute optimization, qualification, format maintenance and engineering

support rather than raw materials. Licensing economics are therefore not standardized

on a physical production unit: commercial configurations can depend on the number of

applications, supported formats, CPU cores and contract duration, while scalable

deployments may range from individual servers to clusters containing many compute

nodes. This makes installed capability, production qualification and customer workflow

integration more meaningful competitive indicators than simple license counts.
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Segment Insights

By product type, the verified supplier base shows that integrated verification modules

and broader verification or MDP suites are more prevalent than purely single-function

checking products. This reflects customer preference for connecting MRC with data

conversion, fracture, comparison, visualization and final writer preparation, although

dedicated MRC modules remain important where independent sign-off and reusable

rule decks are required. By core check function, Mask Rule Checking remains the

foundational capability, while data integrity checking, XOR comparison, writer/jobdeck

verification and curvilinear manufacturability checking expand the addressable workflow

around it.

By geometry type, rectilinear verification remains the baseline production requirement,

while curvilinear verification is the most active direction of product upgrading.

Curvilinear masks require additional checks for curvature, minimum area and complex

edge relationships, which increases both algorithmic and computing requirements. By

deployment architecture, server and compute-cluster implementations are strategically

important for large full-chip jobs, and some platforms explicitly support scaling across

large CPU-core environments. The market is therefore moving toward a combination of

broader functional integration and higher-performance processing rather than simple

expansion of basic rule libraries.

Downstream Market Opportunities

Advanced logic and memory photomasks provide the clearest expansion opportunity

because increasingly complex lithography flows raise the verification burden before

mask writing. Silicon photonics is another attractive application because curved optical

structures naturally increase demand for non-Manhattan geometry handling and

manufacturability checks. Analog, power and mixed-signal IC masks continue to require

dependable production verification, while display, MEMS and specialty photomasks

create differentiated opportunities for suppliers that support diverse data formats, laser

and e-beam exposure systems and application-specific processing. Across these

markets, the strongest demand is associated with workflows where mask complexity,

mask-set cost or production turnaround makes late-stage data errors particularly costly.

Regional Insights

From a supply-side perspective, Europe and North America together account for

roughly 56% of the nine verified core suppliers, reflecting the historical concentration of
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EDA, computational lithography and mask-data software development in the United

States, Germany and France. Japan contributes a highly specialized mask-data

software supplier with deep production exposure, while Taiwan maintains a niche

commercial capability in mask data processing and MRC. China represents about 22%

of the verified core supplier count and has become the most visible localization market

within the current supplier pool, supported by commercial MRC and manufacturing-side

physical verification products from domestic EDA developers.

Regional opportunity is therefore differentiated by competitive position rather than

simply by software demand volume. North America and Europe retain strong

advantages in global platforms, installed workflows and advanced curvilinear capability;

Japan remains important in specialized mask manufacturing software; and China offers

the clearest localization opportunity as domestic tools move from basic availability

toward deeper production validation. Taiwan and selected European markets remain

relevant for specialized mask-processing software serving regional or application-

specific requirements.

Competitive Landscape Analysis

The competitive landscape of Mask Data Check Software is characterized by a small

group of established EDA platforms, highly specialized mask-data software vendors and

emerging localized suppliers. Large platforms such as Siemens and Synopsys benefit

from broader semiconductor verification ecosystems, extensive workflow integration and

established mask data preparation infrastructure, while NIPPON CONTROL SYSTEM

competes through deep specialization in distributed mask data preparation and MRC.

D2S differentiates through model-based, GPU-accelerated mask processing and full-

chip verification for complex geometries. Empyrean Technology and Shenzhen

Guoweixin strengthen the localized Chinese supply base, while AnaGlobe, GenISys and

XYALIS address specialized mask-processing, verification and application

requirements. Competitive advantage is increasingly determined by full-chip runtime,

curvilinear manufacturability checking, format and writer compatibility, scalable compute

architecture, automation and production qualification rather than by the presence of

basic MRC functions alone. The resulting structure favors suppliers that can combine

algorithmic capability with long-term workflow reliability, while smaller vendors can

remain competitive through specialization, regional support and integration into clearly

defined mask-production use cases.

Report Scope
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LPI (LP Information)' newest research report, the “Mask Data Check Software Industry

Forecast” looks at past sales and reviews total world Mask Data Check Software sales

in 2025, providing a comprehensive analysis by region and market sector of projected

Mask Data Check Software sales for 2026 through 2032. With Mask Data Check

Software sales broken down by region, market sector and sub-sector, this report

provides a detailed analysis in US$ millions of the world Mask Data Check Software

industry.

This Insight Report provides a comprehensive analysis of the global Mask Data Check

Software 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

Mask Data Check Software portfolios and capabilities, market entry strategies, market

positions, and geographic footprints, to better understand these firms’ unique position

in an accelerating global Mask Data Check Software market.

This Insight Report evaluates the key market trends, drivers, and affecting factors

shaping the global outlook for Mask Data Check Software 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 Mask Data Check Software.

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

opportunities of Mask Data Check Software market by product type, application, key

players and key regions and countries.

Market Segmentation

Segmentation by Type:

Standalone MRC Software

Integrated Verification Module

Segmentation by Core Check Function:
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Mask Rule Checking

Data Integrity Checking

Data Comparison / XOR Verification

Writer / Jobdeck Verification

Curvilinear Manufacturability Check

Segmentation by Geometry Type:

Rectilinear / Manhattan Geometry

Curvilinear Geometry

Mixed Geometry

Segmentation by Parallel Computing Scale:

?32 CPU Cores

33–128 CPU Cores

>128 CPU Cores

Segmentation by Application:

Logic IC Photomask

Memory IC Photomask

Analog, Power & Mixed-Signal IC Photomask

Display Photomask
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Other

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 analyzing the company's coverage, product portfolio, its

market penetration.

Siemens AG

Synopsys, Inc.

Empyrean Technology Co., Ltd.

NIPPON CONTROL SYSTEM Corporation

Shenzhen Guoweixin Keji Youxian Gongsi

D2S, Inc.

AnaGlobe Technology, Inc.

GenISys GmbH

XYALIS sarl
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