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Korea Institute of Industrial Technology develops
a novel chip integration process achieving
approximately four times the integration density
of commercial HBM.

Samsung and SK hynix are reportedly
reconsidering the timeline for widespread hybrid
bonding in HBM, possibly delaying adoption until
16-high HBM4E.

Intel's EMIB-T emerges as a CoWoS alternative
for AI accelerators, and a new XBM memory
architecture aims to alleviate the AT memory
bottleneck by ditching silicon interposers.

Morgan Stanley forecasts a 93% surge in CoWoS
demand by 2027, with Nvidia remaining the
largest consumer and AMD's Venice CPU
anticipated to adopt CoWosS.

China's memory industry accelerates HBM3/3E
development, with YMTC leading in
wafer-to-wafer hybrid bonding patents, signaling
global supply chain restructuring.

Micron's HBM order book is fully committed
through 2028, securing silicon wafer supply with
a 10-year GlobalWafers off-take agreement,
indicating supply is the constraint.

Semiconductor industry pivots to Heterogeneous
Large-Scale Integration (HLSI) and Co-Packaged
Optics (CPO) as Al reshapes chip design, pushing
beyond copper interconnect limits.

SK hynix invests heavily in ASML EUV for HBM
production in Korea and a $4B advanced
packaging facility in Indiana, bolstering HBM
supply and tech leadership.
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I Three Questions That Demand Your Decision This Week

@ Is your Al strategy resilient to HBM/CoWoS bottlenecks?

Nvidia's Blackwell production is constrained by HBM3E and substrate shortages, and TSMC's CoWoS capacity
remains tight despite massive expansion. Morgan Stanley forecasts a 93% CoWoS demand surge by 2027.
Does your procurement strategy account for these critical supply limitations through 20287

® Are your advanced packaging roadmaps competitive with Intel's alternatives?

Intel's EMIB-T is emerging as a credible CoWoS alternative, targeting certification by late 2026, and its
patented XBM architecture aims to eliminate costly silicon interposers. Does your R&D; team actively evaluate
these US-based innovations to diversify packaging options and reduce reliance on dominant Asian suppliers?

© How will China's HBM/hybrid bonding advances impact your market share?

China's CXMT is accelerating HBM3/3E development, and YMTC leads in wafer-to-wafer hybrid bonding patents.
This signals a restructuring of the global memory supply chain. Have you assessed the competitive threat and
potential for market disruption from these rapidly advancing Chinese players?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

US/EU Pkg Al Pkg

Intel Pkg HLSI

1
&
c
2
é Low Impact Threat > Opp.
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{ KITECH China HBM
HBM Delay Mat. Short.
< Threat —
® Al Pkg Critical Market share gain Supply crunch
® US/EU Pkg Opp. Local capacity Global comp.
® Mat. Short. Threat Alt. supply Production halt
® Intel Pkg Opp. New tech CoWoS comp.
® China HBM Threat IP licensing Market erosion
® HLSI Critical New arch. Design shift
® HBM Delay Ref. TCB focus Roadmap shift
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® KITECH Ref. Future IP Long-term R&D;
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I Deep Dive @ — Nvidia Blackwell Production & CoWoS-L

#02 | 2026/07/02 | MetalSemi Asia | Tech Novelty® ® ® OO Proximity® @ ® ® ® Market Impact® ® ® ® ® Data
Reliability® ® ® OO US/EU Relevancco ® ® ® ®

Nvidia has commenced high-volume production of its next-generation Blackwell Al accelerators using TSMC's
4NP process and advanced CoWoS-L packaging. This move solidifies Nvidia's AI market leadership, but
demand is projected to outstrip supply through Q4 2026.

The primary bottlenecks are shortages in HBM3E memory and complex substrate materials, despite TSMC
prioritizing CoWoS capacity for Nvidia. CoWoS-L enables seamless integration of compute dies and HBM3E
stacks for ultra-high bandwidth and power efficiency.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The commencement of Blackwell production is a critical
milestone, but the persistent HBM and substrate shortages are a realistic and immediate
concern. This highlights the fragility of the advanced packaging supply chain. [Opportunity] for
US/EU materials and equipment suppliers who can rapidly scale production of HBM
components and high-performance substrates. [Threat] of continued reliance on Asian
packaging capacity and potential delays in Al infrastructure deployment for US/EU OEMs. Next
Actions: [Procurement] must secure long-term HBM and substrate contracts immediately.
[R&D;] should explore alternative materials and packaging designs to reduce dependency by
Q4 2026.

I Deep Dive @ — Intel's EMIB-T & XBM Memory Architecture

#13 | 2026/07/07 | Tom's Hardware | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® O Data
Reliability® ® ® OO US/EU Relevancco ® ® ® ®

Intel's EMIB-T (Embedded Multi-die Interconnect Bridge-Tile) 2.5D packaging technology is emerging as a
credible alternative to TSMC's CoWoS for large-package Al accelerators, expanding validation for 36/35 ym
bump pitch to 4.5x reticle silicon packages, targeting certification by late 2026.

Additionally, Intel has patented a new XBM (eXtended Bandwidth Memory) architecture that eliminates
HBM's costly silicon interposer. XBM utilizes a backend-transistor DRAM stack with UClIe links and built-in
repair capabilities, demonstrating a multi-faceted approach to easing the AI memory bottleneck.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Intel's EMIB-T offers a viable, potentially more cost-effective
alternative to CoWoS, which is crucial for supply chain diversification. The XBM architecture,
while further out, represents a significant technical leap by removing the interposer.
[Opportunity] for US/EU OEMs and device manufacturers to diversify their advanced packaging
sources away from TSMC and potentially reduce costs. For IP holders, XBM could be a
significant licensing opportunity. [Threat] to TSMC's CoWoS dominance and to traditional HBM
suppliers if XBM proves scalable. Next Actions: [Strategy] should evaluate Intel Foundry's
EMIB-T offerings as a near-term alternative by Q3 2026. [R&D;] should assess the technical
feasibility and long-term potential of XBM by Q1 2027.
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I Deep Dive ® — HLSI & Co-Packaged Optics Reshape Al Chips

#17 | 2026/07/02 | Next Move Strategy Consulting (via EE Times) | Tech Novelty® ® @ ® O Proximity® @ ® ® O Market
Impact® @ ® ® ® Data Reliability® ® ® OO US/EU Relevancco @ @ ® ®

Driven by surging AI workloads, the semiconductor industry is dramatically shifting beyond traditional
System-on-Chip (SoC) paradigms towards Heterogeneous Large-Scale Integration (HLSI). This involves 3D
integration and hybrid bonding for denser die-to-die connections with near-monolithic performance.

TSMC's Co-Packaged Optics (CPO) technology is now in production, redefining high-performance computing
for the AI era. CPO integrates optical links closer to the processor, addressing the power and bandwidth
limits of traditional copper interconnects and enabling ultra-high-speed data transmission between AI

clusters.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: HLSI and CPO are not just incremental improvements but
fundamental shifts in chip design, driven by the insatiable demands of AI. CPQO's production
readiness indicates a realistic path to overcoming 1/O bottlenecks. [Opportunity] for US/EU
photonics companies, optical component suppliers, and system integrators to lead in this new
paradigm. OEMs must adapt their system architectures. [Threat] to traditional SoC designers
and copper interconnect suppliers whose technologies are reaching their limits. Next Actions:
[R&D;] teams must immediately invest in optical interconnect research and HLSI design
methodologies. [Business Dev] should explore partnerships with CPO developers and optical
module manufacturers by Q4 2026 to integrate these technologies into future platforms.

I Other Notable Articles

TSMC Significantly Expands CoWoS Advanced Packaging Capacity, to Begin Production of 14-Reticle-Size Packages by 2028 for Surging Al Demand
(Biya Global Limited)
Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impacte @ @ ® ®

TSMC's CoWoS expansion is critical, but demand still outstrips supply, indicating persistent bottlenecks for Al

chips.

HBM and ABF Shortages Intensify AI Chip Supply Bottlenecks, Ajinomoto Forecasts Over 20% ABF Supply Gap by 2027 (Semiconductor Engineering)
Tech Novelty ® OO OO Proximity® ® ® ® ® Market Impactoe @ ®@ ® ®

The ABF shortage, with a projected 20% gap by 2027, is a severe, near-term threat to Al chip production

across the industry.

China's Memory Industry Accelerates HBM3/3E Development; YMTC Leads in Wafer-to-Wafer Hybrid Bonding Patents (BloomingBit.io)
Tech Novelty® ® @ ® O Proximity® @ @ OO Market Impact®e @ @ @ O

China's rapid HBM and hybrid bonding advancements signal intensifying competition and potential disruption

to global memory supply chains.

AT&S; Secures Key Customer Commitments for Al Substrate Expansion, Commences High-Volume Production at Malaysia Kulim Plant, Projects
45-55% Revenue Growth for FY26/27 (boerse-social.com)
Tech Novelty® @ ® OO Proximity® ® @ ® ® Market Impacte @ @ @ O

Austrian AT&S;'s high-volume Al substrate production in Malaysia highlights European contribution to critical

Al supply chain components.

SK Hynix to Heavily Invest in ASML EUV for HBM Production in Yongin and Cheongju, Expanding Indiana Packaging Facility (Seeking Alpha)
Tech Novelty® @ ® OO Proximity® @ ®@ OO Market Impacte ® ® ® ®
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SK hynix's EUV investment for HBM and $4B Indiana packaging plant directly strengthens US supply chain
and global HBM capacity.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Procurement] Review HBM3E and advanced substrate supplier contracts and lead times, especially
for Ajinomoto ABF, given projected 20% gap by 2027.

e [Strategy] Assess current Al accelerator supply chain exposure to CoWoS capacity constraints and
identify alternative packaging options.

| Short-term (1 month)

¢ [R&D;] Initiate feasibility studies on glass substrates and ultrafast laser processing for advanced
packaging to mitigate thermal warping issues.

¢ [Business Dev] Engage with Intel Foundry to understand EMIB-T capabilities and XBM architecture as
potential alternatives to TSMC's CoWoS.

e [Executive] Evaluate investment opportunities in domestic (US/EU) advanced packaging facilities and
materials to enhance supply chain resilience.

I Medium-long term (quarter+)

¢ [R&D;] Invest in optical interconnect technologies (e.g., Co-Packaged Optics) and heterogeneous
large-scale integration (HLSI) to prepare for next-gen Al chip designs.

e [Legal/IP] Monitor China's advancements in HBM and hybrid bonding patents (YMTC) to assess
competitive threats and potential IP licensing opportunities.

e [Strategy] Develop a long-term strategy for HBM supply diversification, including exploring alternative
memory architectures like Intel's XBM or KITECH's high-density integration.
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#01 Lam Research Drives Al Performance with
Advanced Packaging, Tackling Bottlenecks and
Boosting Power Efficiency through Chiplets and Panel-
Based Manufacturing

Published July 09, 2026  Lam Research  USA

LAM RESEARCH

LAM RESEARCH
Alemiciulttor advanced

Advanced Packaging
RESOLVIED BOTTLENECKS
IMPROVE POVIER ERICIENCTY

| overview

Lam Research highlights advanced packaging as the critical innovation frontier for Al,
addressing the limitations of traditional semiconductor scaling. By enabling chiplets
to function as a single system, this approach significantly reduces bottlenecks,
increases memory bandwidth, and improves power efficiency, leading to substantial
Al performance gains. The industry is transitioning from wafer-based to larger panel-
based packaging to support more complex Al architectures, with Lam Research's

Salzburg Panel Center of Excellence spearheading large-scale manufacturing.



| N DEPTH

Key Findings

Lam Research is introducing advanced packaging technologies as the new frontier for
semiconductor scaling, crucial for meeting the explosive demand from artificial
intelligence (Al). The company emphasizes that chiplet technology and the transition to

panel-based packaging are key enablers for dramatically boosting Al performance.

Technical Details

According to Audrey Charles, Lam Research's Senior Vice President of Corporate Strategy
and Advanced Packaging, Al growth is outpacing traditional semiconductor process
scaling, making advanced packaging indispensable for bridging this gap. Chiplet
technology involves integrating multiple independent dies (chiplets) within a single
package, allowing them to function as a unified system. This approach significantly
reduces data transmission bottlenecks, dramatically increases memory bandwidth
through integration with High-Bandwidth Memory (HBM), and improves overall power
efficiency. These characteristics directly address the immense data processing power and

low power consumption required by Al workloads.

Furthermore, the industry is shifting from conventional wafer-based packaging to larger
panel-based packaging formats to enhance manufacturing efficiency and reduce costs.
To support this transformation, Lam Research has established its Salzburg Panel Center
of Excellence, building large-scale advanced packaging manufacturing capabilities at the
panel level. Panel-based processes enable the simultaneous processing of a much
greater number of chips, offering potential cost reductions compared to wafer-based

methods, especially in fan-out packaging.

Background & Context

The semiconductor industry is encountering the physical limits of Moore's Law, where
scaling transistor density alone is insufficient to meet the performance demands of Al
applications. Consequently, advanced packaging, which improves inter-chip connectivity,
memory bandwidth, and power delivery, has emerged as a primary means to achieve
next-generation performance gains. Al processors, in particular, necessitate the efficient
and high-density integration of GPUs and HBM, driving the need for sophisticated

packaging technologies.



Strategic Significance & Outlook

Lam Research views panel-based packaging technology as a foundational element for
future growth in the Al and high-performance computing (HPC) markets. The company's
technologies are expected to provide the scalability and efficiency required for
increasingly complex Al architectures, accelerating innovation across the semiconductor
industry. This strategic shift will likely impact a broad supply chain, including materials
suppliers and equipment manufacturers, creating new business opportunities and

reshaping the competitive landscape.

Source: https://newsroom.lamresearch.com/advanced-packaging-for-ai-semiconductor-scaling

Collected: July 10, 2026 | Automated Research System (Gemini API)
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#02 Nvidia Kicks Off Volume Production of Blackwell Al
Accelerators with TSMC's CoWoS-L, Supply to Remain
Tight Through Q4

Published July 02, 2026  MetalSemi Asia  Taiwan

| overview

Nvidia has commenced volume production of its next-generation Blackwell Al
accelerators at TSMC, leveraging the 4NP process and advanced CoWoS-L packaging.
Cloud service provider demand is projected to outstrip supply through Q4 2026,
affirming Nvidia's dominant position in the Al training market. Despite TSMC
prioritizing CoWoS capacity for Nvidia, initial shipments may be constrained by

shortages in HBM3E memory and complex substrate materials.



| N DEPTH

Key Findings

Nvidia has initiated high-volume production of its Blackwell Al accelerators at TSMC, a
critical step that will bolster its leadership in the rapidly expanding Al infrastructure
market. This strategic ramp-up underscores Nvidia's commitment to meeting the
escalating demand for high-performance computing essential for advanced Al
workloads. The Blackwell chips are manufactured using TSMC's cutting-edge 4NP
process and innovative CoWoS-L packaging technology, promising significant

performance gains for Al computation.

Technical / Clinical Details

The Blackwell Al accelerators utilize TSMC's 4NP process node, optimized for peak
performance in Al-driven computations. A cornerstone of its advanced design is CoWoS-
L (Chip-on-Wafer-on-Substrate with Localized backside power delivery network)
packaging, a sophisticated heterogeneous integration technique. CoWoS-L enables the
seamless integration of multiple large compute dies and HBM3E memory stacks on a
silicon interposer, facilitating ultra-high bandwidth and superior power efficiency
compared to traditional packaging. This architecture is vital for handling the immense
data throughput required by complex Al models in training and inference. However, the
unprecedented demand for Al chips has created bottlenecks, particularly in HBM3E
memory and high-performance substrate materials, which are anticipated to limit initial

Blackwell shipment volumes.

Background & Context

The explosive growth of Al data centers globally is pushing the semiconductor industry
to new manufacturing frontiers, with HBM and advanced packaging technologies like
CoWoS emerging as critical supply chain choke points. Nvidia, supported by robust
demand from hyperscale cloud providers such as OpenAl, Google, and Microsoft,
maintains a commanding lead in the Al training sector. TSMC, as the leading CoWoS
provider, is aggressively expanding its capacity to meet this surge. The commencement
of Blackwell production highlights the ongoing race in Al technology and the pivotal role
of advanced hardware in driving its evolution. The current supply chain challenges,
including material shortages and equipment constraints, emphasize the

interconnectedness and fragility of this high-stakes ecosystem.



Strategic Significance & Outlook

The volume production of Blackwell chips marks a significant milestone for Nvidia and
the broader Al industry. While it promises to unlock new levels of Al performance, it also
exposes the persistent vulnerabilities within the semiconductor supply chain. Nvidia
forecasts that demand will outstrip supply through Q4 2026, indicating the immense
appetite for its Al accelerators and placing considerable pressure on suppliers to scale
up. HBM manufacturers (SK hynix, Samsung, Micron) and advanced substrate producers
are investing billions to expand capacity, intensifying competition and innovation in
these crucial segments. Furthermore, the global push for regional semiconductor
manufacturing capabilities, particularly in the U.S. and Asia, suggests a future landscape

with more diversified and potentially resilient supply chains for advanced chips.

Source: https://www.setin.asia/nvidia-blackwell-production-ramp-tsmc

Collected: July 10, 2026 | Automated Research System (Gemini API)
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