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Henkel unveils high-performance underfill for
flip-chip/chiplets, boosting reliability and
production efficiency.

Novel low-CTE epoxy molding compound
developed to reduce warpage in large AI/HBM
semiconductors, enhancing reliability.

New silver sinter paste revolutionizes thermal
management for SiC power modules, boosting EV
and renewables efficiency.

Dow launches silicone-free thermal gap filler for
EV batteries, mitigating thermal runaway and
contamination risks.

BASF unveils toughened structural adhesive for
multi-material automotive lightweighting,
enhancing crash durability.

Dymax unveils low-outgassing UV curable
adhesive for optical sensors, boosting AR/VR
device performance.

Fraunhofer advances debondable adhesives for
electronics recycling, boosting material recovery
and circular economy.

Novel ACF developed for fine pitch display
bonding, paving way for miniaturized,
high-resolution MicroLED devices.

Momentive expands high thermal conductivity
potting compound capacity to meet surging EV
and power electronics demand.

Sumitomo Bakelite unveils advanced
encapsulation materials for automotive power
semiconductors, boosting EV/HEV safety.

Research unveils potential of bio-based adhesives
for sustainable electronics, matching
petroleum-based performance.

Heraeus announces pressureless sintering paste
for high-power GaN devices, balancing cost and
performance.
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New underfill material enables high-performance
chiplet integration in FOWLP, enhancing density
and reliability.

Review paper summarizes adhesive research for
solid-state batteries, addressing interfacial
adhesion challenges for next-gen development.

Advancements in electrically insulating adhesives
for EV battery modules strengthen safety and
thermal runaway protection.

ECTC 2026 highlights low warpage mold
compound solutions addressing 2.5D/3D
packaging challenges for AI/HPC.

New TIMs address high heat flux in AI servers,
ensuring data center stability and performance.

Collaborative research unveils recyclable epoxy
adhesives for wind turbine blades, paving way for
sustainable wind power.

Henkel invests in automotive structural adhesives
capacity expansion, accelerating multi-material
lightweighting.

New low-temperature sintering die attach
material revolutionizes IGBT module
manufacturing for enhanced performance.

Development of PFAS-free sealants for
high-performance electronics advances, driving
regulatory compliance and safer materials.

Ajinomoto Fine-Techno presents advancements in
ABF film for AI semiconductor packaging,
supporting high-performance evolution.

Resonac to boost high-purity HF gas production
capacity by 2026 amid surging semiconductor
demand.

Resonac joins consortium to pioneer
semiconductor manufacturing in Low Earth Orbit,
leveraging microgravity for advanced materials.

R2 Sealant Systems launches new R-Series
high-performance sealant and adhesive line for
construction and industrial sectors.

Geisys Ventures' D-Glue introduces debondable
adhesive to revolutionize end-of-life product
repair and recycling.

Sika Corporation and Georgia-Pacific partner to
launch innovative EIFS featuring DensElement®
Barrier System.

Henkel unveils low-viscosity Technomelt PA 6370
hot melt adhesive for precision small-gap
protection in electronics.

DELO unveils PHOTOBOND SJ4192, a bio-based
multi-purpose adhesive with over 50%
sustainable raw materials and durability.

Henkel launches 90% self-healing,
multi-functional polyurethane coating doubling
corrosion resistance for offshore wind.

ECTC 2026 reveals breakthroughs in advanced
packaging: CoWoS-R warpage, IBM DBrM, and
nanocrystalline diamond microbumps.
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arXiv paper presents mitigation techniques for
thermal-induced performance degradation in
HBM4/HBM5 3.5D heterogeneous packages.

Cutter Electronics unveils new thermal interface
materials (TIMs) for LED and heatsink
applications.

Ring PCB details advanced thermal management
for high-power PCBAs: TIM application, thick
copper reflow, thermal via arrays.

Panasonic Industry Europe offers TIMs and
semiconductor device materials as part of
expanded electronic materials portfolio.

Samsung boosts Al performance in Galaxy
S26/S26+ with redesigned vapor chamber and
customized TIMs.

Future of HBM critically depends on cooling
innovations: TSVs, high-conductivity underfills,
and hybrid bonding for HBM5+.

inkrich blog analyzes growth and key players
(Henkel, BASF, 3M, Dow) in the EV battery pack
thermal gap filler market.

Samsung HBM4E Hybrid Copper Bonding reduces
package height by over 15% and improves
thermal characteristics by eliminating underfill.

Kynix explains HBM4 Hybrid Copper Bonding
achieves over 20% thermal performance
improvement, enabling stable AI clock speeds.

MDPI research improves Li-ion battery bottom
guard plate impact protection using structural
adhesives, enhancing safety.

SK Hynix's Advanced MR-MUF packaging process
reduces HBM4 thermal resistance by 17%,
stabilizing Al accelerator chips.

Samsung files new HBM dummy die patent to
enhance 16-layer HBM5 stack reliability,
addressing warpage and heat.

Dow unveils TC-3120 high-performance thermal
gel for data centers, addressing Al and Big Data
heat challenges.

LOCTITE® unveils leak-free anaerobic sealants
for hydrogen systems, offering pressure,
temperature, and vibration resistance.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your AI/HPC thermal strategy keeping pace with HBM5+ demands?

Next-gen HBM requires radical cooling innovations (hybrid bonding, advanced underfills, TIMs) to prevent
thermal throttling. Samsung, SK Hynix, and IBM are pushing boundaries. Are your material suppliers ready for
>20% thermal performance improvements and 15% height reductions?

® How exposed is your supply chain to PFAS regulations and material shifts?

New PFAS-free sealants are emerging, driven by tightening global environmental regulations (EU REACH, US
restrictions). Companies like Dow and Fraunhofer are developing alternatives. Can your products meet future
compliance without performance compromise?

© Are you leveraging advanced adhesives for EV safety and circularity?

From silicone-free thermal gap fillers (Dow) to structural adhesives for impact protection (MDPI) and recyclable
epoxies for wind blades (Fraunhofer), new adhesive tech is critical for EV safety and sustainability. Are you
integrating these into your next-gen designs?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High
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® AI/HPC TM Critical New material sales Obsolete designs
® EV Bat Critical Safety solutions Regulatory risk
® Green Adh Opp. Eco-compliant products Non-compliance
® Self-Heal Opp. Extended asset life Missed innovation
® H2 Seal Opp. Hydrogen infra Safety failures
® Optics Ref. Precision devices Quality issues
® SpaceFab Ref. Future tech High R&D; cost
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I Deep Dive @ — Self-Healing Coatings for Harsh Environments

#30 | 2026/06/27 | Assembtek | Tech Novelty® ® ® ® ® Proximity® @ ® ® O Market Impact® ® ® ® ® Data

Reliability® ® ® ® O US/EU Relevancco ® ® ® ®

Henkel has launched a multi-functional polyurethane coating with an impressive 90% self-healing efficiency,
specifically designed to double corrosion resistance for offshore wind power installations. This breakthrough
prevents minor damages from escalating, significantly extending equipment lifespan and reducing

maintenance costs in harsh marine environments.

The coating also offers excellent weather resistance and mechanical strength, making it suitable for various
industrial applications. In parallel, Henkel introduced new thermal gap fillers and thermally conductive
adhesives to improve EV battery thermal management, highlighting a dual focus on durability and thermal
efficiency.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This 90% self-healing claim is groundbreaking and, if validated
in real-world conditions, represents a significant leap. Technical barriers include ensuring
long-term self-healing efficacy under continuous stress and scaling production. [Opportunity]
for US/EU materials & component suppliers to license or develop competing self-healing
chemistries, and for OEMs in renewables, infrastructure, and automotive to drastically reduce
maintenance costs and extend asset lifespans. [Threat] for existing coating suppliers who lack
this capability, risking market share loss. Next actions: [R&D;] Immediately validate Henkel's
claims and explore internal development or acquisition targets. [Strategy] Assess long-term
impact on asset lifecycle management across energy and transportation sectors by Q4 2026.

I Deep Dive @ — PFAS-Free Sealants for Electronics

#21 | 2026/06/26 | Environmental Science & Technology Letters | Tech Novelty® ® @ ® O Proximity ® @ OOO Market
Impact® ® ® ® ® Data Reliability® ® ® ® ® US/EU Relevancco @ @ @ ®

Groundbreaking research demonstrates the feasibility of PFAS-free sealants for high-performance electronics,
achieving comparable or superior water/oil repellency, heat, and chemical resistance. This directly addresses
tightening global environmental regulations (e.g., EU REACH, US PFAS restrictions) and the urgent need for

safer materials.

The new sealant technology provides high barrier performance with thin coating layers, suitable for sensitive
devices like smartphones and sensors. It also ensures compatibility with existing manufacturing processes,
offering a viable path for industries to reduce reliance on hazardous 'forever chemicals' and enhance product

sustainability.
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P Strategic Analyst's Perspective

Strategic Analyst's Perspective: The peer-reviewed nature of this research lends high credibility
to the performance claims. The primary technical barrier is scaling these novel polymer
chemistries for mass production while maintaining cost-effectiveness. [Opportunity] for US/EU
materials & component suppliers to be first-movers in offering compliant, high-performance
alternatives, gaining significant market share. [Threat] for OEMs & device manufacturers
whose current products rely on PFAS-containing sealants, facing potential market access
restrictions and reputational damage if they don't transition quickly. Next actions:
[Procurement] Identify and qualify PFAS-free sealant suppliers by Q3 2026. [R&D;] Prioritize
internal development of PFAS alternatives and re-evaluate existing product designs for
compliance by year-end.
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I Deep Dive ® — Debondable Adhesives for Electronics Recycling

#07 | 2026/06/26 | Fraunhofer Press Release | Tech Novelty® ® ® ® O Proximity ® @ OOO Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancco ® ® ® ®

Fraunhofer Institute has made significant advancements in debondable adhesive technology, enabling easy
separation of bonded electronic components via heat or specific chemical treatments. This streamlines the
recovery of valuable materials like gold and rare earths from e-waste, dramatically improving recycling
efficiency.

The technology maintains strong adhesion during normal operation but selectively loses strength when
triggered, allowing undamaged component recovery. This reduces energy consumption and chemical usage
in recycling, accelerating the transition towards a circular economy for electronics and promoting 'ecodesign’
principles.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This research from a reputable institute like Fraunhofer is
highly credible. The challenge lies in developing debondable adhesives that meet diverse
performance requirements (e.g., bond strength, environmental resistance) while being
cost-effective for mass production. [Opportunity] for US/EU materials & component suppliers
to lead in sustainable adhesive solutions, aligning with global circular economy mandates.
[Threat] for OEMs & device manufacturers who fail to adopt such technologies, facing
increased e-waste management costs and regulatory pressure. Next actions: [R&D;] Initiate
pilot projects with debondable adhesives for specific product lines by Q1 2027. [Strategy]
Evaluate the long-term cost benefits of enhanced material recovery and improved brand image
from circular economy initiatives by year-end.

I Other Notable Articles

Novel Low-CTE Epoxy Molding Compound Developed to Tackle Warpage in Large AI Semiconductors (Journal of Materials Science & Technology)
Tech Novelty® ® ® ® O Proximity® ® OO O Market Impacte @ @ @ O

Crucial for AI/HBM packaging, this low-CTE EMC reduces warpage, enhancing reliability and yield for large
dies.

Dow Launches Silicone-Free Thermal Gap Filler for EV Batteries, Mitigating Thermal Runaway Risk (Electrification & Hybrid Vehicle Technology)
Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impact®e ® @ @ O

A silicone-free thermal gap filler from Dow addresses EV battery safety and contamination concerns, a key
OEM demand.

Heraeus Announces New Pressureless Sintering Paste for High-Power GaN Devices, Balancing Cost and Performance (Semiconductor Today)
Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impacte ® @ @ O

This pressureless sintering paste simplifies GaN device manufacturing, reducing costs and boosting

performance for EVs/renewables.

ECTC 2026 Reveals Breakthroughs in Advanced Packaging: CoWoS-R Warpage Management, IBM's DBrM, and Nanocrystalline Diamond Cu/Sn
Microbumps Highlight Thermal and Integration Advances (SemiAnalysis)

Tech Novelty® ® @ ® O Proximity® @ OOO Market Impacte @ @ ® ®
Key advancements in advanced packaging, including IBM's DBrM and diamond-embedded microbumps, are
critical for future AI/HPC.

Dow Unveils TC-3120 High-Performance Thermal Gel for Data Centers: High Thermal Conductivity and Excellent Flowability to Address Al and Big Data
Challenges (Assembtek)
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Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impact®e @ @ @ O
Dow's new thermal gel offers high conductivity and flowability, essential for managing heat in Al servers and
data centers.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

¢ [R&D;] Initiate competitive analysis on Henkel's self-healing coating (#30) and Dow's thermal gels
(#44) to benchmark performance and identify potential gaps.

e [Procurement] Conduct a rapid audit of current adhesive/sealant suppliers for PFAS content and
request roadmaps for PFAS-free alternatives, especially for electronics (#21).

e [Strategy] Review internal AI/HPC and EV battery thermal management roadmaps against new HBM
bonding and thermal material advancements (#39, #40, #42).

| Short-term (1 month)

e [R&D;] Begin evaluating samples of new low-CTE epoxy molding compounds (#02) and advanced
underfills (#01, #13) for next-gen semiconductor packaging applications.

e [Business Dev] Explore potential partnerships or licensing opportunities with research institutes (e.g.,
Fraunhofer, #07) or startups (e.g., Geisys Ventures, #26) in debondable and bio-based adhesives.

¢ [Procurement] Engage with key suppliers (Henkel, BASF, Dow, Momentive) to understand their
capacity expansion plans for EV-related materials and secure future supply (#09, #19).

| Medium-long term (quarter+)

e [Executive] Develop a comprehensive sustainability strategy for materials, including targets for
bio-based content and recyclability, driven by emerging adhesive technologies (#11, #18, #29).

¢ [Legal/IP] Monitor patent activity in advanced packaging (e.g., Samsung's HBM dummy die, #43) and
hybrid bonding to identify potential IP risks or opportunities.

o [Strategy] Formulate a long-term plan for hydrogen economy material needs, including advanced
sealants (#45), and assess market entry or investment opportunities in this sector.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-05
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#25 R2 Sealant Systems Launches New R-Series High-Performance Sealant and Adhesive
Line for Construction, Industrial, and Manufacturing Sectors

#26 Geisys Ventures' D-Glue Introduces Debondable Adhesive to Revolutionize End-of-Life
Product Repair and Recycling

#27 Sika Corporation and Georgia-Pacific Partner to Launch Innovative EIFS Featuring
DensElement® Barrier System

#28 Henkel Unveils Low-Viscosity Technomelt PA 6370 Hot Melt Adhesive for Precision Small-

Gap Protection in Electronic Assemblies

#29 DELO Unveils PHOTOBOND SJ4192: A Bio-Based Multi-Purpose Adhesive with Over 50%
Sustainable Raw Materials and Exceptional Durability

#30 Henkel Launches 90% Self-Healing, Multi-Functional Polyurethane Coating Doubling
Corrosion Resistance for Offshore Wind Turbines

#31 ECTC 2026 Reveals Breakthroughs in Advanced Packaging: CoWoS-R Warpage
Management, IBM's DBrM, and Nanocrystalline Diamond Cu/Sn Microbumps Highlight
Thermal and Integration Advances

#32 arXiv Paper Presents Mitigation Techniques for Thermal-Induced Performance

Degradation in HBM4/HBMS5 3.5D Heterogeneous Packages

#33 Cutter Electronics Unveils New Thermal Interface Materials (TIMs) for LED and Heatsink

Applications



#34 Ring PCB Details Advanced Thermal Management for High-Power PCBAs: Strict TIM
Application, Customized Thick Copper Reflow, and High-Density Thermal Via Arrays

#35 Panasonic Industry Europe Offers Thermal Interface Materials and Semiconductor Device
Materials as Part of Expanded Electronic Materials Portfolio

#36 Samsung Boosts Al Performance in Galaxy S26/526+ with Redesigned Vapor Chamber
and Customized TIMs

#37 Future of HBM Hinges on Cooling Innovations: TSVs, High-Conductivity Underfills, and
Hybrid Bonding for HBM5+ Are Key

#38 inkrich blog Analyzes Growth and Key Players in EV Battery Pack Thermal Gap Filler
Market

#39 Samsung Announces HBM4E Hybrid Copper Bonding Reduces Package Height by Over
15% While Improving Thermal Characteristics

#40 Kynix Explains HBM4 Hybrid Copper Bonding Achieves Over 20% Thermal Performance
Improvement, Enabling Stable Clock Speeds Under Al Loads

#41 MDPI Publishes Research on Improving Lithium-Ion Battery Bottom Guard Plate Impact
Protection Using Structural Adhesives

#42 SK Hynix's Advanced MR-MUF Packaging Process Reduces HBM4 Thermal Resistance by
17%, Contributing to Al Accelerator Chip Stabilization

#43 TrendForce Reports Samsung Files New HBM Dummy Die Patent to Enhance 16-Layer
HBM5 Stack Reliability

#44 Dow Unveils TC-3120 High-Performance Thermal Gel for Data Centers: High Thermal
Conductivity and Excellent Flowability to Address Al and Big Data Challenges

#45 LOCTITE® Unveils Leak-Free Anaerobic Sealants for Hydrogen Systems: A Next-Gen

Solution with Pressure, Temperature, and Vibration Resistance



#01 Henkel Unveils High-Performance Underfill
Material for Advanced Logic and Memory Packaging,
Boosting Production Efficiency

Published June 28, 2026  Advanced Packaging Journal ~ Germany

| overview

Henkel has introduced a new high-performance underfill material designed for
advanced logic and memory packaging technologies like flip-chip and chiplets. This
material significantly improves device reliability and thermal cycling performance,
while its low viscosity and rapid cure time enhance production efficiency. This
advancement is crucial for meeting the demands of next-generation semiconductor

manufacturing, reducing bottlenecks, and ensuring robust device operation.



| N DEPTH

Key Findings

Henkel has announced a new high-performance underfill material engineered to address
the demanding challenges of advanced logic and memory packaging. This innovative
product is specifically designed to significantly enhance the reliability and thermal
cycling performance of devices utilizing sophisticated packaging techniques such as flip-
chip, fine-pitch, and chiplets. A key advantage is its combination of low viscosity and
rapid cure time, which directly contributes to increased production throughput in

semiconductor manufacturing processes.

Technical Details

e Low Viscosity: Ensures excellent flowability into minute gaps, minimizing void

formation, which is critical for complex, multi-layered advanced packages.

e Fast Cure Time: Accelerates the production line's cycle time, leading to reduced
manufacturing costs. This is a vital factor in responding to the escalating demand for

semiconductors.

e Thermal Cycling Performance: Effectively mitigates stress caused by coefficient of
thermal expansion (CTE) mismatches between dissimilar materials, guaranteeing
long-term device reliability. This is particularly important for applications exposed to

extreme temperature variations.

e Versatility: Developed to meet the stringent requirements of next-generation high-
performance semiconductor packaging, including chiplet integration and high-

density interconnects.

Background & Context

The rapid evolution of Al semiconductors and high-performance computing (HPC) has
led to increasingly complex and high-density semiconductor packaging. Specifically,
chiplet technology, which integrates multiple dies into a single package, and fine-pitch
flip-chip bonding, necessitate underfill materials with dramatically improved
performance characteristics. Traditional underfills have struggled to meet the challenges
of finer pitches and advanced thermal management, making the development of high-

performance new materials an urgent priority for the industry.



Strategic Significance & Outlook

The introduction of this new underfill material is expected to further accelerate the
adoption of advanced packaging technologies across the semiconductor industry.
Through this material, Henkel aims to contribute to enhancing the production efficiency
and reliability of next-generation processors and High Bandwidth Memory (HBM),
thereby supporting performance improvements in diverse end products such as Al
platforms, data centers, and mobile devices. Future expansion into a wider range of
semiconductor applications is anticipated, solidifying Henkel's position as a key enabler

of advanced electronic architectures.

Source: #

Collected: July 03, 2026 | Automated Research System (Gemini API)



#02 Novel Low-CTE Epoxy Molding Compound
Developed to Tackle Warpage in Large Al
Semiconductors

Published June 29, 2026  Journal of Materials Science & Technology  Global

| overview

Researchers have developed a novel low-coefficient of thermal expansion (CTE) epoxy
molding compound specifically for encapsulating large dies such as HBM and Al
semiconductors. This new material demonstrably reduces warpage in large
semiconductor packages by a significant margin compared to conventional materials,
thereby enhancing thermomechanical reliability. This breakthrough is poised to
substantially improve yield and long-term stability for next-generation high-
performance semiconductors, providing a critical foundation for advancing Al

computing.



| N DEPTH

Key Findings

A research group has successfully developed a novel epoxy molding compound (EMC)
with a significantly reduced coefficient of thermal expansion (CTE), specifically tailored
for encapsulating large dies such as High Bandwidth Memory (HBM) and Al
semiconductors. This innovative material dramatically mitigates warpage, a long-
standing challenge in semiconductor package manufacturing, leading to substantial
improvements in thermomechanical reliability. This breakthrough is particularly critical
for ensuring the performance and longevity of next-generation semiconductors, which

are characterized by increasing integration density and larger die sizes.

Technical Details

e Low CTE Design: By precisely controlling the material's CTE, the compound
minimizes stress generation stemming from CTE mismatches between the
semiconductor chip and the package substrate. This directly translates to enhanced

resistance against high-temperature operation and thermal cycling loads.

e Warpage Reduction: The material effectively suppresses package warpage, a
common issue when encapsulating large-area semiconductor dies. This benefit is
crucial for improving manufacturing yield and ensuring reliability in wafer-level

packaging, multi-layered HBM stacks, and large Al processor fabrication.

¢ Enhanced Thermomechanical Reliability: Stress concentration within the package is
alleviated, reducing the risk of cracks and delamination caused by thermal shock and

temperature variations. This guarantees stable long-term operation of the device.

¢ High-Performance Application Suitability: Expected to be widely adopted in high-
performance, high-heat-flux semiconductor devices such as HBM, Al accelerators, and

GPUs, potentially pushing the performance boundaries of these critical components.



Background & Context

Miniaturization and performance enhancement in semiconductor technology have
introduced new packaging challenges. The increasing die sizes and integration densities,
particularly, exacerbate package warpage due to the combination of materials with
differing thermal expansion rates. This warpage leads to lower manufacturing yields and
compromises device reliability. The problem is especially pronounced in HBM and Al
semiconductors, where multiple chips are stacked or fabricated over large areas, posing
a significant concern for the industry. The development of low-CTE molding compounds

represents a pivotal approach to solving this fundamental issue.

Strategic Significance & Outlook

This low-CTE epoxy molding compound is anticipated to be a key enabler for
accelerating the mass production of next-generation Al computing and data center
semiconductors. The significant reduction in warpage and improvement in reliability will
also simplify manufacturing processes and reduce costs, contributing to the broader
adoption of high-performance semiconductors. Looking ahead, this technology is
expected to be expanded to a wider range of semiconductor packaging applications,
thereby contributing to overall electronic device performance enhancement and

sustainability.
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