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Abstracts

Semiconductor Sealing Product Market Summary

Introduction

Semiconductor sealing products, such as O-rings, gaskets, and custom seals, are

essential components in semiconductor manufacturing, ensuring equipment reliability by

preventing contamination from particles, chemicals, and gases. The industry is defined

by its demand for ultra-high-purity materials, precision engineering, and resilience in

harsh environments like plasma etching and high-temperature deposition. Key trends

include the rise of perfluoroelastomers (FFKM) for superior chemical resistance,

sustainable material innovations, and seals tailored for advanced nodes below 3nm.

The market is propelled by surging demand for semiconductors in AI, 5G, automotive

electronics, and IoT, with robust growth in Asia Pacific, North America, and Europe.

Market Size and Growth Forecast

The global Semiconductor Sealing Product market was valued at USD 1.3–2.2 billion in

2024, with an estimated CAGR of 7.0%–9.0% from 2025 to 2030, driven by

semiconductor fabrication expansion and technological advancements.

Regional Analysis

Asia Pacific is projected to grow at a CAGR of 7.5%–9.5%, led by China, Taiwan, and
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South Korea, where semiconductor foundries prioritize high-purity seals for

advanced processes.

North America is expected to achieve a CAGR of 6.8%–8.8%, with the U.S. driving

growth through domestic chip manufacturing initiatives, focusing on EUV lithography

seals.

Europe is anticipated to grow at a CAGR of 6.5%–8.5%, with Germany and the

Netherlands supporting demand, particularly in plasma process applications.

Rest of the World, including Singapore and Malaysia, is expected to grow at a CAGR of

6.0%–8.0%, with trends toward wet chemical process seals.

Application Analysis

Thermal process applications are estimated to grow at a CAGR of 7.0%–9.0%, driven

by seals’ use in high-temperature oxidation, with trends toward durable FFKM

materials.

Plasma process applications are projected to expand at a CAGR of 7.5%–9.5%,

supported by etching and deposition needs, with innovations in plasma-resistant seals.

Wet chemical process applications are anticipated to grow at a CAGR of 6.8%–8.8%,

focusing on acid-resistant seals, with advancements in low-contamination designs.

Other applications, such as lithography, are expected to grow at a CAGR of 6.5%–8.5%,

driven by precision sealing for advanced packaging.

Type Analysis

FFKM seals are estimated to grow at a CAGR of 7.8%–9.8%, valued for exceptional

chemical and thermal resistance, with trends toward customized formulations.

FKM seals are projected to grow at a CAGR of 7.0%–9.0%, driven by cost-effectiveness

in less aggressive processes, with innovations in durability.

FVMQ seals are anticipated to grow at a CAGR of 6.8%–8.8%, used in flexible low-

temperature applications, with trends toward hybrid elastomers.
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VMQ seals are expected to grow at a CAGR of 6.5%–8.5%, suited for general-purpose

sealing, with advancements in purity levels.

Other types, including specialty polymers, are projected to grow at a CAGR of

6.3%–8.3%, driven by niche applications like 3D chip stacking.

Key Market Players

Parker Hannifin, headquartered in Cleveland, Ohio, USA, is a global leader in sealing

technologies, offering a wide range of semiconductor seals, including O-rings and

gaskets, designed for cleanroom compatibility and high-purity applications. Its

engineering teams collaborate with chipmakers to develop custom solutions for extreme

plasma and thermal environments, leveraging advanced material testing facilities to

ensure reliability.

NOK Corporation, based in Tokyo, Japan, specializes in precision elastomers for

semiconductor equipment, focusing on FFKM and FKM seals that withstand aggressive

plasma etching and deposition processes. The company invests in automated

production lines to meet the high-volume needs of Asian foundries, ensuring consistent

quality and traceability.

DuPont Company, headquartered in Wilmington, Delaware, USA, is renowned for its

Kalrez® perfluoroelastomer seals, widely used in semiconductor etching and deposition

for their unmatched chemical resistance. DuPont’s innovation hubs work on sustainable

fluoropolymer advancements, tailoring seals for next-generation EUV lithography and

3nm nodes.

Trelleborg, headquartered in Trelleborg, Sweden, provides high-performance seals for

semiconductor manufacturing, emphasizing plasma-resistant solutions for advanced

wafer processing. Its global R&D network develops seals with low particle generation,

and its cleanroom manufacturing facilities cater to stringent industry standards.

VALQUA, based in Tokyo, Japan, is a key supplier of seals for thermal and wet

chemical processes, offering customized gaskets and O-rings for semiconductor

equipment. The company’s expertise in high-temperature elastomers supports

applications in oxidation and annealing, with a focus on long-term reliability.

Daikin, headquartered in Osaka, Japan, produces fluoropolymer-based seals for plasma

processes, known for their resistance to aggressive gases. Its research centers develop
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eco-friendly materials, aligning with the industry’s sustainability goals, while its global

supply chain ensures timely delivery to chipmakers.

Freudenberg, based in Weinheim, Germany, offers sealing solutions for wet chemical

processes, including low-outgassing seals for cleanroom environments. Its engineering

teams emphasize material compatibility with acids and solvents, supporting advanced

packaging and wafer cleaning applications.

Greene Tweed, headquartered in Kulpsville, Pennsylvania, USA, supplies Chemraz®

seals for semiconductor fabrication, focusing on contamination control in plasma

etching. The company’s material scientists develop high-purity elastomers, and its

cleanroom production ensures compliance with submicron particle standards.

Porter’s Five Forces Analysis

 Threat of new entrants is low; high R&D costs, stringent cleanroom standards,

and established supplier relationships create significant barriers.

 Threat of substitutes is low; alternative sealing methods, like metal gaskets,

lack the flexibility and chemical resistance of elastomers.

 Buyer power is moderate; semiconductor manufacturers demand high-quality

seals, but specialized FFKM products limit negotiation leverage.

 Supplier power is moderate; fluoropolymer raw materials face supply chain

volatility, increasing supplier influence on pricing.

 Competitive rivalry is high; key players differentiate through material innovation,

cleanroom certifications, and strategic partnerships with equipment makers.

Market Opportunities and Challenges

Opportunities

 Rising semiconductor demand for AI, 5G, and EVs drives sealing product

adoption.

 Advancements in sustainable, high-purity elastomers enhance market growth.
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 Government subsidies for chip manufacturing in Asia and the U.S. offer

expansion opportunities.

Challenges

 Stringent contamination control standards increase compliance costs.

 Supply chain disruptions for fluoropolymers limit production scalability.

 Geopolitical tensions affect raw material and equipment availability.

Growth Trend Analysis

The Semiconductor Sealing Product market is growing robustly, fueled by global

semiconductor demand. On February 18, 2025, Trelleborg Group agreed to acquire

Aero-Plastics Inc., enhancing its high-performance plastics portfolio, potentially

supporting semiconductor seal innovations. On February 27, 2025, SEALSQ entered

negotiations to acquire IC’ALPS, strengthening semiconductor supply chains, which

could boost seal demand. On March 20, 2025, SoftBank Group acquired Ampere

Computing, expanding AI infrastructure and increasing demand for advanced seals. On

May 12, 2025, DuPont showcased Kalrez® seals at SEMICON Southeast Asia,

emphasizing efficiency and sustainability. These developments align with a projected

CAGR of 7.0%–9.0% through 2030, reflecting the market’s focus on advanced chip

production.
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