
TROY TECHNICAL

SEMICONDUCTOR
BACK-END
WEEKLY REPORT
September 20 - September 26, 2026 | Issue 2026-W38

Package performance, process yield, test
coverage and qualified capacity

10
ANALYZED ARTICLES

10
PRIORITY THEMES

Issued 2026-09-26 | English edition | fixed approved cover artwork



This Week in 90 Seconds EXECUTIVE SUMMARY
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Semiconductor Back-End: the boundary moved
from isolated claims to qualification evidence
10 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management
decisions.

SIGNAL 01 | MATERIALS

ASE Technology: AI revenue growth and
17.8B TWD fab specs
ASE Technology Holding (ASX) reported a significant
acceleration in revenue and margin growth, driven by surging
advanced packaging demand for AI and HPC. Q2 2026 saw a
26.7% year-on-year revenue increase, with its ATM segment
up 36%.

SIGNAL 02 | BONDING & ASSEMBLY

Samsung & SK Hynix HBM4: Production 
timeline and 80% yields
Samsung Electronics and SK hynix are accelerating HBM
production schedules due to intensified supply-demand
imbalance driven by expanding AI data center investments.

SIGNAL 03 | ADVANCED PACKAGE

TSMC CoWoS: 2028 capacity roadmap and
production timeline
TSMC plans to double its Chip-on-Wafer-on-Substrate
(CoWoS) production capacity to 260,000 300mm wafers per
month by 2028, up from 130,000 at the end of 2026.

SIGNAL 04 | TEST & INSPECTION

SK Hynix Hybrid Bonding: 90% yield and
3-year lifespan specs
SK Hynix has stipulated stringent quality requirements for
adopting hybrid bonding, a core technology for
next-generation HBM manufacturing. The company demands
a yield rate between 90% and 98% and a product lifespan of 3
to 5 years.

DECISION

Focus this week's management attention on package performance, process yield, test 
coverage and qualified capacity. Move only when the linked evidence can be reproduced 
under your own operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: compare architectures using thermal, electrical, yield, repair and supply evidence.
2. Suppliers: co-develop materials, bonding, inspection and reliability windows with customers.
3. Executives: track yield, warpage, thermal cycling, test time, capacity, cost and qualification.

EVIDENCE DISCIPLINE
FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists
information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.



Five Evidence Anchors SOURCE-BOUND METRICS
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Five numbers or evidence anchors that require conditions

26.7%
A06

SOURCE-BOUND CONDITION

Q2 2026 saw a 26.7% year-on-year revenue increase, with its ATM segment up 36%.

40%
A05

SOURCE-BOUND CONDITION

Samsung plans to nearly double HBM4 and HBM4E production next year, increasing HBM
wafer input by 40% from 180,000 to 250,000 per month.

300mm
A01

SOURCE-BOUND CONDITION

TSMC plans to double its Chip-on-Wafer-on-Substrate (CoWoS) production capacity to
260,000 300mm wafers per month by 2028, up from 130,000 at the end of 2026.

90%
A07

SOURCE-BOUND CONDITION

The company demands a yield rate between 90% and 98% and a product lifespan of 3 to 5
years.

200nm
A08

SOURCE-BOUND CONDITION

Imec and EV Group demonstrated 200nm copper interconnect pitch wafer-to-wafer
bonding in 2026, showcasing scalability for 3D chip stacking.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across
different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.



Where the Value Chain Moved VALUE CHAIN / EVIDENCE
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Where the value chain moved
Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,
not decorative arrows.

1

Materials
P01/P06

ASE Technology
Holding (ASX)
reported a significant
acceleration in
revenue and margin
growth, driven by
surging advanced.

2

Bonding & 
assembly
P02/P07

Samsung Electronics
and SK hynix are
accelerating HBM
production schedules
due to intensified
supply-demand
imbalance driven.

3

Advanced
package
P03/P08

TSMC plans to double
its Chip-on-Wafer-on-S
ubstrate (CoWoS)
production capacity to
260,000 300mm
wafers per month by
2028, up.

4

Test & inspec
tion
P04/P09

SK Hynix has
stipulated stringent
quality requirements
for adopting hybrid
bonding, a core
technology for
next-generation HBM.

5

Volume suppl
y
P05/P10

Hybrid bonding, a
semiconductor
integration technology,
directly connects dies
or wafers with copper,
bypassing traditional.

EVIDENCE REQUIRED AT EACH HANDOFF

Materials to Bonding & assembly Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck yield, warpage, thermal cycling, test time, capacity, cost and qualification.

Bonding & assembly to Advanced 
package

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck yield, warpage, thermal cycling, test time, capacity, cost and qualification.

Advanced package to Test & 
inspection

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck yield, warpage, thermal cycling, test time, capacity, cost and qualification.

Test & inspection to Volume 
supply

Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck yield, warpage, thermal cycling, test time, capacity, cost and qualification.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented yield, warpage, thermal cycling, test time, capacity,
cost and qualification.



Priority Map MATURITY / NEXT DECISION LOCUS
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Priority map: maturity and next decision locus

Next decision locus (categories)

Deployment maturity →

Research Prototype Joint eval. Adoption Scale

Tech / process

System / adoption

Business / rules P01
P02

P03

P04
P05P06 P07

P08

P09

P10

P01 ASE Technology: AI revenue growth
and 17.8B TWD fab specs
Business / rules | cue: revenue

P02 Samsung & SK Hynix HBM4: 
Production timeline and 80% yields
Business / rules | cue: investments

P03 TSMC CoWoS: 2028 capacity
roadmap and production timeline
Business / rules | cue: capacity

P04 SK Hynix Hybrid Bonding: 90% yield
and 3-year lifespan specs
System / adoption | cue: adopting

P05 Hybrid Bonding: Imec and EV Group
200nm demo explained
System / adoption | cue: integration

P06 Rapidus 2nm: AI-driven custom chip
manufacturing roadmap
System / adoption | cue: market

P07 Samsung HBM4: 2027 production
specs and glass carrier volume
System / adoption | cue: integrated

P08 UCIe 3.0 explained: PCIe chiplet
integration for AI and HPC
System / adoption | cue: integration

P09 Huawei Kirin 9050 Pro: 4.3GHz clock
and 2030 timeline
Tech / process | cue: no
system/business cue

P10 Synopsys A14: TSMC multi-die
design and UCIe 64G specs
System / adoption | cue: integrated

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical
bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.



Priority Themes 01-02 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01 ASE Technology: AI revenue growth and 17.8B TWD fab specs

A06 | Materials | Product adoption Date not stated

FACT
ASE Technology Holding (ASX) reported a significant
acceleration in revenue and margin growth, driven by
surging advanced packaging demand for AI and HPC. Q2
2026 saw a 26.7% year-on-year revenue increase, with its
ATM segment up 36%. ASE plans to launch a 310mm x
310mm automated panel-level packaging line by early 2027
and initiated a NT$17.8 billion new factory project in
Kaohsiung to meet AI chip advanced packaging and test
demands.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P01.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 22/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

P02 Samsung & SK Hynix HBM4: Production timeline and 80% yields

A05 | Bonding & assembly | Product adoption Date not stated

FACT
Samsung Electronics and SK hynix are accelerating HBM
production schedules due to intensified supply-demand
imbalance driven by expanding AI data center investments.
Samsung plans to nearly double HBM4 and HBM4E
production next year, increasing HBM wafer input by 40%
from 180,000 to 250,000 per month. HBM4 yield rates have
improved to approximately 80% from below 60% initially.
SK hynix is making substantial investments to expand wafer
input at its Cheongju M15X facility from about 10,000 to
80,000 per month.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P02.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 03-04 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P03 TSMC CoWoS: 2028 capacity roadmap and production timeline

A01 | Advanced package | Product adoption Date not stated

FACT
TSMC plans to double its Chip-on-Wafer-on-Substrate 
(CoWoS) production capacity to 260,000 300mm wafers per 
month by 2028, up from 130,000 at the end of 2026. This 
aggressive expansion addresses the surging demand for AI 
and HPC chips, which rely on CoWoS for high bandwidth and 
energy efficiency through integrated logic dies and HBM. 
Despite TSMC's dominance, the insatiable market demand 
means rival packaging providers will continue securing 
orders for advanced AI chip integration.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P03.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

P04 SK Hynix Hybrid Bonding: 90% yield and 3-year lifespan specs

A07 | Test & inspection | Product adoption Date not stated

FACT
SK Hynix has stipulated stringent quality requirements for
adopting hybrid bonding, a core technology for
next-generation HBM manufacturing. The company
demands a yield rate between 90% and 98% and a product
lifespan of 3 to 5 years. While hybrid bonding offers
advantages in reducing HBM thickness and power
consumption through direct copper-to-copper bonding,
achieving stable high yields remains a key challenge due to
precise bonding technology requirements.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P04.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 05-06 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P05 Hybrid Bonding: Imec and EV Group 200nm demo explained

A08 | Volume supply | Scale-up Date not stated

FACT
Hybrid bonding, a semiconductor integration technology,
directly connects dies or wafers with copper, bypassing
traditional solder microbumps. Imec and EV Group
demonstrated 200nm copper interconnect pitch
wafer-to-wafer bonding in 2026, showcasing scalability for
3D chip stacking. TSMC also reported its SoIC bond pitch
starting below 10 micrometers, with 3nm chip stacking
technology entering mass production in 2025. This enables
high-density 3D stacking crucial for next-gen AI chips.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P05.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 20/25 | MATURITY 5/5 | DECISION LOCUS: SYSTEM / ADOPTION

P06 Rapidus 2nm: AI-driven custom chip manufacturing roadmap

A09 | Materials | Research Date not stated

FACT
Japan's 2nm short Turnaround Time (TAT) semiconductor 
manufacturing market is being shaped by Rapidus's unique 
model. The Rapidus 2nm program integrates advanced 
Gate-All-Around (GAA) technology, single-wafer processing, 
AI-controlled transport, manufacturing simulation, and 
integrated packaging. This "Rapid and Unified 
Manufacturing Service (RUMS)" aims to provide customized 
advanced chips with extremely short cycle times, from 
design to front-end and back-end processes.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P06.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 07-08 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P07 Samsung HBM4: 2027 production specs and glass carrier volume

A02 | Bonding & assembly | Product adoption Date not stated

FACT
Samsung Electronics plans to at least double its HBM4 
family production next year, with glass carrier outsourcing 
for cleaning expanding 2.5-fold from 20,000 to 50,000 wafers 
per month. HBM4 yield has stabilized at around 80%, a 
testament to Samsung's integrated memory, foundry, and 
advanced packaging structure. This HBM4 combines 
10nm-class 6th-gen (1c) DRAM with a 4nm base die, 
targeting growing AI and HPC demand.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P07.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: SYSTEM / ADOPTION

P08 UCIe 3.0 explained: PCIe chiplet integration for AI and HPC

A03 | Advanced package | Research Date not stated

FACT
Universal Chiplet Interconnect Express (UCIe) 3.0 is
transforming PCIe implementation by providing a
standardized interconnect for optimized die-to-die
communication in chiplet architectures. This enables
high-compute chiplets to use advanced process nodes while
PCIe and I/O subsystems leverage more cost-effective
nodes. UCIe 3.0 will accelerate scalable performance for AI,
HPC, storage, and heterogeneous computing systems,
moving beyond monolithic SoCs.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P08.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 09-10 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P09 Huawei Kirin 9050 Pro: 4.3GHz clock and 2030 timeline

A10 | Test & inspection | Research Date not stated

FACT
Huawei's Kirin 9050 Pro chip shipped utilizing ultra-fine 
pitch hybrid bonding technology at 1.5 micrometers. This "
logic folding technology" directly bonds two chips 
face-to-face, allowing them to function as a single unit when 
interconnect pitch approaches wiring density. This enables 
increased operating frequencies without relying solely on 
miniaturization, with a roadmap projecting performance 
improvements from 3.1GHz in 2026 to 4.3GHz by 2030.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P09.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS

P10 Synopsys A14: TSMC multi-die design and UCIe 64G specs

A04 | Volume supply | Research Date not stated

FACT
Synopsys has expanded its advanced node design
collaboration with TSMC, enhancing support for A14 design
flows, AI-driven automation, and multi-die systems using
CoWoS and Co-packaged optics. Key N2P milestones include
PCIe 7.0, HBM4, and UCIe, with additional multi-die power
delivery and optical design support. Synopsys
demonstrated UCIe-A 32G and 40G silicon integrated with
CoWoS-S interposers on N3P test chips, and reported plans
for 64G UCIe tape-outs on 2nm and 3nm nodes.

WHY IT MATTERS
The decision relevance is package performance, process
yield, test coverage and qualified capacity. The signal
should be tested at the application and operating-system
level, not accepted from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, co-develop materials, bonding,
inspection and reliability windows with customers.

ACTION
Within 30 days, compare architectures using thermal,
electrical, yield, repair and supply evidence; record the
evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: yield, warpage,
thermal cycling, test time, capacity, cost and qualification.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: SYSTEM / ADOPTION



Playbook and Roadmap OWNERS / GATES / DELIVERABLES
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Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Operating companies compare architectures
using thermal, electrical,
yield, repair and supply
evidence

Run production-like
qualification with explicit
acceptance and stop
criteria.

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Materials, equipment and
technology suppliers

co-develop materials,
bonding, inspection and
reliability windows with
customers

Create shared reliability,
process-window and
failure-analysis data with
customers.

Standardize interfaces,
traceability, lifecycle
support and recovery
services.

Trading, investment and
legal teams

Map yield, warpage,
thermal cycling, test time,
capacity, cost and
qualification.

Contract for capacity,
quality, change notice,
liability, alternatives and
exit.

Diversify regional,
technical and customer
concentration risk.

ROADMAP

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,
owner

NOW | 0-30 DAYS

Risk screen
Owner: Procurement + legal
Deliverable: unknowns, alternatives,
stop

NEXT | 1-12 MONTHS

Joint qualification
Owner: R&D + supplier
Deliverable: process window and
failure data

NEXT | 1-12 MONTHS

Commercial gate
Owner: Business + finance
Deliverable: unit economics and
capacity

LATER | 1-5 YEARS

Platform strategy
Owner: Executive team
Deliverable: portfolio and interface
roadmap

LATER | 1-5 YEARS

Service layer
Owner: Operations + channel
Deliverable: monitoring, maintenance
and recovery

GO / NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system
conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating
plan



Analyzed Articles 1/1 FULL TITLES / FULL SOURCE URLS
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ANALYZED ARTICLES | ITEMS 01-10
Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the
translated HTML did not retain its original source URL.

ID FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01 TSMC CoWoS: 2028 capacity roadmap and production timeline https://semiwiki.com/semiconductor-manufacturers/tsmc/373574-tsmc
s-cowos-capacity-to-double-by-2028-and-rivals-will-still-win-orders/

A02 Samsung HBM4: 2027 production specs and glass carrier
volume

https://finance.biggo.com/news/a6fce0cd-0fa5-463a-843d-d450cb21504
a

A03 UCIe 3.0 explained: PCIe chiplet integration for AI and HPC https://blogs.sw.siemens.com/verificationhorizons/2026/09/25/the-next-
chapter-for-pcie-chiplet-integration-with-ucie/

A04 Synopsys A14: TSMC multi-die design and UCIe 64G specs https://www.inelectronics.co.uk/synopsys-extends-a14-and-multi-die-de
sign-flows/

A05 Samsung & SK Hynix HBM4: Production timeline and 80% 
yields

https://www.businesskorea.co.kr/news/articleView.html?idxno=277595

A06 ASE Technology: AI revenue growth and 17.8B TWD fab specs https://seekingalpha.com/article/4949719-ase-technology-ai-demand-is-
driving-a-new-growth-phase

A07 SK Hynix Hybrid Bonding: 90% yield and 3-year lifespan specs https://finance.biggo.jp/news/2ec25972-e64d-4693-b246-9525a79b4b5f

A08 Hybrid Bonding: Imec and EV Group 200nm demo explained https://tara-minunilor.ro/2026/09/22/hybrid-bonding-the-copper-to-cop
per-technology-turning-3d-chip-stacking-into-a-scalable-manufacturing-
platform/

A09 Rapidus 2nm: AI-driven custom chip manufacturing roadmap https://www.excite.co.jp/news/article/Dreamnews_0000363410/

A10 Huawei Kirin 9050 Pro: 4.3GHz clock and 2030 timeline https://www.investlingo.jp/content/3JWkjyTxMqk4CB41014R9dvZ3Rg

https://semiwiki.com/semiconductor-manufacturers/tsmc/373574-tsmcs-cowos-capacity-to-double-by-2028-and-rivals-will-still-win-orders/
https://semiwiki.com/semiconductor-manufacturers/tsmc/373574-tsmcs-cowos-capacity-to-double-by-2028-and-rivals-will-still-win-orders/
https://finance.biggo.com/news/a6fce0cd-0fa5-463a-843d-d450cb21504a
https://finance.biggo.com/news/a6fce0cd-0fa5-463a-843d-d450cb21504a
https://blogs.sw.siemens.com/verificationhorizons/2026/09/25/the-next-chapter-for-pcie-chiplet-integration-with-ucie/
https://blogs.sw.siemens.com/verificationhorizons/2026/09/25/the-next-chapter-for-pcie-chiplet-integration-with-ucie/
https://www.inelectronics.co.uk/synopsys-extends-a14-and-multi-die-design-flows/
https://www.inelectronics.co.uk/synopsys-extends-a14-and-multi-die-design-flows/
https://www.businesskorea.co.kr/news/articleView.html?idxno=277595
https://seekingalpha.com/article/4949719-ase-technology-ai-demand-is-driving-a-new-growth-phase
https://seekingalpha.com/article/4949719-ase-technology-ai-demand-is-driving-a-new-growth-phase
https://finance.biggo.jp/news/2ec25972-e64d-4693-b246-9525a79b4b5f
https://tara-minunilor.ro/2026/09/22/hybrid-bonding-the-copper-to-copper-technology-turning-3d-chip-stacking-into-a-scalable-manufacturing-platform/
https://tara-minunilor.ro/2026/09/22/hybrid-bonding-the-copper-to-copper-technology-turning-3d-chip-stacking-into-a-scalable-manufacturing-platform/
https://tara-minunilor.ro/2026/09/22/hybrid-bonding-the-copper-to-copper-technology-turning-3d-chip-stacking-into-a-scalable-manufacturing-platform/
https://www.excite.co.jp/news/article/Dreamnews_0000363410/
https://www.investlingo.jp/content/3JWkjyTxMqk4CB41014R9dvZ3Rg
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#01 TSMC CoWoS: 2028 capacity roadmap and
production timeline

OVERVIEW

TSMC plans to double its Chip-on-Wafer-on-Substrate (CoWoS) production capacity

to 260,000 300mm wafers per month by 2028, up from 130,000 at the end of 2026.

This aggressive expansion addresses the surging demand for AI and HPC chips,

which rely on CoWoS for high bandwidth and energy efficiency through integrated

logic dies and HBM. Despite TSMC's dominance, the insatiable market demand

means rival packaging providers will continue securing orders for advanced AI chip

integration.

Published September 18, 2026  SemiWiki  USA



IN DEPTH

Key Findings

TSMC is reportedly planning to double its Chip-on-Wafer-on-Substrate (CoWoS)

production capacity by 2028, aiming to reach 260,000 300mm wafer equivalents per

month. This expansion from approximately 130,000 wafers per month at the end of 2026

is a direct response to the escalating demand for AI and high-performance computing

(HPC) chips, which are heavily reliant on advanced packaging solutions.

Technical Details

CoWoS is a 2.5D packaging technology that integrates logic dies, such as GPUs and

custom accelerators, with High Bandwidth Memory (HBM) on a silicon interposer or

RDL (Redistribution Layer) structure. This integration provides superior bandwidth,

lower latency, and improved energy efficiency compared to traditional packaging

methods.

TSMC is continuously advancing its CoWoS solutions, with plans to certify solutions

supporting interposers up to 5.5 times the maximum mask area in 2025, with mass

production scheduled for 2026. This signifies the capability to integrate increasingly

complex and larger AI chips.

Background and Context

The explosive growth of the AI chip market has created unprecedented demand for

advanced packaging technologies. CoWoS plays a critical role by enabling the

integration of multiple chiplets and HBM stacks within a single package, delivering

performance and power efficiency unattainable with conventional methods. TSMC's

CoWoS technology has become a cornerstone for leading AI chip developers like Nvidia

and AMD, solidifying its dominant position in the advanced packaging landscape.



Strategic Significance and Outlook

While TSMC's capacity doubling plan underscores its central role in the AI

semiconductor supply chain, the overall market demand is so immense that even this

significant increase will not fully saturate the market. Competitors, including Samsung

and SK hynix, are expected to continue winning substantial orders for HBM and related

packaging services, highlighting a broader industry-wide effort to scale advanced

packaging capabilities. This competitive dynamic will likely drive further innovation and

accelerate the development of future AI hardware architectures.

Reference technology guide: CoWoS: https://troy-technical.com/semiconductor-back-

end-term-cowos/

Reference technology guide: High Bandwidth Memory (HBM): https://troy-

technical.com/semiconductor-back-end-term-hbm/

Reference technology guide: Interposers: https://troy-technical.com/semiconductor-back-

end-term-interposer/

Reference company guide: TSMC: https://troy-technical.com/semiconductor-back-end-

company-tsmc/

Reference company guide: NVIDIA: https://troy-technical.com/semiconductor-back-end-

company-nvidia/

Reference company guide: AMD: https://troy-technical.com/semiconductor-back-end-

company-amd/

Source: https://semiwiki.com/semiconductor-manufacturers/tsmc/373574-tsmcs-cowos-capacity-to-

double-by-2028-and-rivals-will-still-win-orders/
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https://troy-technical.com/semiconductor-back-end-term-cowos/
https://troy-technical.com/semiconductor-back-end-term-cowos/
https://troy-technical.com/semiconductor-back-end-term-hbm/
https://troy-technical.com/semiconductor-back-end-term-hbm/
https://troy-technical.com/semiconductor-back-end-term-interposer/
https://troy-technical.com/semiconductor-back-end-term-interposer/
https://troy-technical.com/semiconductor-back-end-company-tsmc/
https://troy-technical.com/semiconductor-back-end-company-tsmc/
https://troy-technical.com/semiconductor-back-end-company-nvidia/
https://troy-technical.com/semiconductor-back-end-company-nvidia/
https://troy-technical.com/semiconductor-back-end-company-amd/
https://troy-technical.com/semiconductor-back-end-company-amd/
https://semiwiki.com/semiconductor-manufacturers/tsmc/373574-tsmcs-cowos-capacity-to-double-by-2028-and-rivals-will-still-win-orders/
https://semiwiki.com/semiconductor-manufacturers/tsmc/373574-tsmcs-cowos-capacity-to-double-by-2028-and-rivals-will-still-win-orders/


#02 Samsung HBM4: 2027 production specs and glass
carrier volume

OVERVIEW

Samsung Electronics plans to at least double its HBM4 family production next year,

with glass carrier outsourcing for cleaning expanding 2.5-fold from 20,000 to 50,000

wafers per month. HBM4 yield has stabilized at around 80%, a testament to

Samsung's integrated memory, foundry, and advanced packaging structure. This

HBM4 combines 10nm-class 6th-gen (1c) DRAM with a 4nm base die, targeting

growing AI and HPC demand.

Published September 20, 2026  BigGo Finance  South Korea



IN DEPTH

Key Findings

Samsung Electronics is aggressively planning to at least double its production of the

HBM4 family, including HBM4 and HBM4E, in the coming year (2027). Alongside this

significant capacity expansion, the company will increase its outsourced cleaning volume

for glass carriers, critical for high-stack HBM production, by 2.5 times, from 20,000

wafers per month this year to 50,000 next year.

Technical Details

Samsung's HBM4 integrates 10nm-class 6th-generation (1c) DRAM with a 4nm base

die, enabling high performance and efficiency for demanding AI and HPC

applications.

The yield rate for HBM4 has stabilized at approximately 80%, a crucial improvement

for volume production. Samsung attributes this rapid yield stabilization to its unique,

vertically integrated business structure, which combines memory, foundry, and

advanced packaging operations, allowing for seamless coordination and optimization

across different stages of manufacturing.

Glass carriers play an essential role in handling thin wafers during HBM stacking

processes. The expanded use of glass carriers signifies a key step in overcoming

technical challenges associated with mass producing higher-stack HBM products.

Background and Context

The explosive growth in AI data centers has driven unprecedented demand for HBM.

Major memory manufacturers like Samsung, SK hynix, and Micron are in a fierce race to

expand production capacity and innovate technologically to meet this demand.

Samsung's integrated business model provides a competitive advantage by shortening

the lead time from HBM development to mass production.



Strategic Significance and Outlook

Samsung's substantial HBM4 production increase demonstrates its strong commitment

to establishing leadership in the high-performance memory market for the AI era. The

expanded adoption of glass carriers will be a crucial trend in addressing manufacturing

challenges for future HBM technologies, especially concerning higher stacking. With

stabilized yields and expanded capacity, Samsung is expected to play an even more

critical role in supplying HBM for AI accelerators and high-performance processors.

Reference technology guide: High Bandwidth Memory (HBM): https://troy-

technical.com/semiconductor-back-end-term-hbm/

Reference company guide: Samsung Electronics: https://troy-

technical.com/semiconductor-back-end-company-samsung-electronics/

Reference company guide: SK hynix: https://troy-technical.com/semiconductor-back-

end-company-sk-hynix/

Source: https://finance.biggo.com/news/a6fce0cd-0fa5-463a-843d-d450cb21504a

Collected: September 26, 2026 | Automated Research System (Gemini API)
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#03 UCIe 3.0 explained: PCIe chiplet integration for AI
and HPC

OVERVIEW

Universal Chiplet Interconnect Express (UCIe) 3.0 is transforming PCIe

implementation by providing a standardized interconnect for optimized die-to-die

communication in chiplet architectures. This enables high-compute chiplets to use

advanced process nodes while PCIe and I/O subsystems leverage more cost-

effective nodes. UCIe 3.0 will accelerate scalable performance for AI, HPC, storage,

and heterogeneous computing systems, moving beyond monolithic SoCs.

Published September 25, 2026  Verification Horizons  USA



IN DEPTH

Key Findings

As the semiconductor industry shifts from monolithic Systems-on-Chip (SoCs) to chiplet-

based architectures, the Universal Chiplet Interconnect Express (UCIe) 3.0 standard is

fundamentally changing how PCI Express (PCIe) is implemented. UCIe 3.0 provides a

standardized interconnect optimized for extremely short, high-density, die-to-die

communication within a package, significantly contributing to the scalable performance

of AI, HPC, storage, and heterogeneous computing systems.

Technical Details

UCIe 3.0 defines a standardized, high-performance, and low-latency interconnect for

chiplets within a package. This allows different chiplets, potentially manufactured on

various process nodes or by different vendors, to communicate seamlessly and

efficiently.

A core advantage of UCIe is its ability to decouple process nodes. Computationally

intensive chiplets (e.g., CPU cores, AI accelerators) can be manufactured using the

most advanced and expensive process nodes (e.g., 3nm, 2nm), while peripheral

chiplets, such as PCIe controllers and I/O subsystems, can remain on more cost-

effective, mature nodes (e.g., 7nm, 5nm). This approach optimizes overall

manufacturing cost while maximizing system performance.

By leveraging the PCIe protocol layer and optimizing the physical layer for chiplet-to-

chiplet links, UCIe 3.0 achieves high bandwidth and low latency. This is crucial for

data-intensive workloads in AI inference and training, large-scale HPC, and other

high-performance applications in data centers and edge devices.

Background and Context

Facing the limits of Moore's Law and rising manufacturing costs for monolithic SoCs, the

semiconductor industry is embracing chiplet architectures. This paradigm shift requires

efficient and standardized communication between chiplets to realize its full potential.

Standards like UCIe are central to enabling this successful transition, providing a

common language for chiplet interoperability.



Strategic Significance and Outlook

The integration of PCIe with chiplets via UCIe 3.0 has the potential to revolutionize the

design and manufacturing of next-generation high-performance computing systems. This

technology empowers semiconductor manufacturers to select the optimal process node

for specific functionalities, paving the way for more customized, cost-effective, and high-

performance chips. Consequently, it will further accelerate the proliferation of AI and the

advancement of HPC, opening up new applications and business opportunities across

various industries.

Reference technology guide: Chiplets: https://troy-technical.com/semiconductor-back-

end-term-chiplet/

Reference technology guide: Interconnects: https://troy-technical.com/semiconductor-

back-end-term-interconnect/

Source: https://blogs.sw.siemens.com/verificationhorizons/2026/09/25/the-next-chapter-for-pcie-chiplet-

integration-with-ucie/

Collected: September 26, 2026 | Automated Research System (Gemini API)
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#04 Synopsys A14: TSMC multi-die design and UCIe
64G specs

OVERVIEW

Synopsys has expanded its advanced node design collaboration with TSMC,

enhancing support for A14 design flows, AI-driven automation, and multi-die systems

using CoWoS and Co-packaged optics. Key N2P milestones include PCIe 7.0,

HBM4, and UCIe, with additional multi-die power delivery and optical design support.

Synopsys demonstrated UCIe-A 32G and 40G silicon integrated with CoWoS-S

interposers on N3P test chips, and reported plans for 64G UCIe tape-outs on 2nm

and 3nm nodes.

Published September 25, 2026  The Register  UK



IN DEPTH

Key Findings

Synopsys has expanded its advanced node design collaboration with TSMC,

significantly enhancing support for the A14 design flow, AI-driven automation, and

comprehensive multi-die systems utilizing CoWoS and Co-packaged optics. Notable

milestones for the N2P node include robust support for PCIe 7.0, HBM4, and UCIe.

Furthermore, Synopsys has successfully demonstrated UCIe-A 32G and 40G silicon

integrated with CoWoS-S interposers on N3P test chips, and has reported plans for 64G

UCIe tape-outs on 2nm and 3nm nodes, marking substantial progress towards realizing

next-generation chiplet interconnect technology.

Technical Details

A14 Design Flow & AI Automation: The expanded A14 design flow by Synopsys

integrates agent AI-driven automation to address the complexities of next-generation

semiconductor designs. This is expected to accelerate design cycles and yield

optimized results for advanced nodes.

Multi-Die & Optical Design Support: Enhanced design support for multi-die

systems using advanced packaging technologies like CoWoS (Chip-on-Wafer-on-

Substrate) and Co-packaged optics (CPO) is a key focus. CPO involves integrating

optical interconnects directly within the semiconductor package, promising significant

improvements in bandwidth and energy efficiency.

UCIe Advancements:

Key targets for the N2P node include PCIe 7.0, HBM4, and the Universal Chiplet

Interconnect Express (UCIe). These are crucial for delivering exponential

performance gains in AI/HPC systems.

Synopsys has successfully demonstrated UCIe-A 32G and 40G silicon integrated

with CoWoS-S interposers on N3P test chips. This validates the feasibility and

performance of chiplet-to-chiplet communication at high speeds.

Moreover, the company has reported plans for 64G UCIe tape-outs on 2nm and

3nm nodes. This outlines a clear roadmap towards implementing UCIe at its

highest speeds, enabling terabyte-per-second class chiplet-to-chiplet bandwidth

for ultra-large multi-die systems.



Background and Context

The semiconductor industry faces the dual challenge of slowing Moore's Law and

escalating performance demands from AI/HPC applications. To address this, the shift

from monolithic SoCs to multi-die/chiplet designs is accelerating, underscoring the

critical importance of advanced packaging technologies and high-speed interconnects.

The collaboration between Synopsys and TSMC is indispensable in driving this industry

trend forward.

Strategic Significance and Outlook

The strengthened collaboration between Synopsys and TSMC is poised to accelerate

innovation in next-generation AI/HPC chip design. The practical implementation of

technologies like UCIe 64G and Co-packaged optics will fundamentally improve data

center performance and energy efficiency, enabling further advancements in AI. This

partnership is expected to broaden the feasibility of multi-die systems at leading-edge

process nodes like 2nm and 3nm, significantly influencing the broader semiconductor

industry roadmap.

Reference technology guide: CoWoS: https://troy-technical.com/semiconductor-back-

end-term-cowos/

Reference technology guide: Co-Packaged Optics (CPO): https://troy-

technical.com/semiconductor-back-end-term-cpo/

Reference technology guide: Chiplets: https://troy-technical.com/semiconductor-back-

end-term-chiplet/

Reference company guide: TSMC: https://troy-technical.com/semiconductor-back-end-

company-tsmc/

Source: https://www.inelectronics.co.uk/synopsys-extends-a14-and-multi-die-design-flows/

Collected: September 26, 2026 | Automated Research System (Gemini API)
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#05 Samsung & SK Hynix HBM4: Production timeline
and 80% yields

OVERVIEW

Samsung Electronics and SK hynix are accelerating HBM production schedules due

to intensified supply-demand imbalance driven by expanding AI data center

investments. Samsung plans to nearly double HBM4 and HBM4E production next

year, increasing HBM wafer input by 40% from 180,000 to 250,000 per month. HBM4

yield rates have improved to approximately 80% from below 60% initially. SK hynix is

making substantial investments to expand wafer input at its Cheongju M15X facility

from about 10,000 to 80,000 per month.

Published September 23, 2026  Businesskorea  South Korea



IN DEPTH

Key Findings

Samsung Electronics and SK hynix are significantly accelerating their High Bandwidth

Memory (HBM) production schedules in response to the intensifying supply-demand

imbalance driven by massive investments in AI data centers. Samsung plans to nearly

double its HBM4 and HBM4E production next year (2027) compared to this year,

increasing HBM wafer input by approximately 40% from 180,000 to 250,000 wafers per

month. Crucially, the yield rate for HBM4 has improved to around 80% from less than

60% in the initial mass production phase.

Technical Details

Samsung's Production Expansion: Samsung's plan to double HBM4 production

capacity demonstrates its clear intent to establish aggressive leadership in the HBM

market. The 40% increase in wafer input is a concrete step towards alleviating supply

shortages.

SK hynix's Large-Scale Investment: SK hynix is also making substantial

investments to expand wafer input at its Cheongju M15X facility, from approximately

10,000 wafers to 80,000 wafers per month. This eight-fold increase reflects the

company's strong commitment to meeting HBM demand.

Yield Improvement: The improvement in HBM4 yield rates from below 60% to 80%

indicates that both companies are optimizing their manufacturing processes and

maturing their mass production technologies. High yields are essential for reducing

production costs and stabilizing supply.

Importance of HBM: HBM is a critical component for high-performance GPUs and AI

accelerators, dramatically enhancing the efficiency of AI workloads by providing high

bandwidth and low power consumption.

Background and Context

The rapid advancement of generative AI and the consequent surge in data center

demand are driving the HBM market. Currently, HBM demand significantly outstrips

supply, leading major AI chip manufacturers to seek stable HBM sources. In this context,

Samsung and SK hynix are engaged in a fierce competition involving large-scale

investments and technological development to secure dominance in the HBM market.



Strategic Significance and Outlook

The substantial increase in HBM production capacity by Samsung and SK hynix will

contribute to easing the tight HBM supply situation and support the continued growth of

the AI industry. Improved yields from both companies could lead to more cost-effective

HBM, facilitating its adoption in a broader range of AI applications. This competition is

expected to accelerate technological innovation and significantly impact the future

performance and pricing of HBM.

Reference technology guide: High Bandwidth Memory (HBM): https://troy-

technical.com/semiconductor-back-end-term-hbm/

Reference company guide: Samsung Electronics: https://troy-

technical.com/semiconductor-back-end-company-samsung-electronics/

Reference company guide: SK hynix: https://troy-technical.com/semiconductor-back-

end-company-sk-hynix/

Source: https://www.businesskorea.co.kr/news/articleView.html?idxno=277595

Collected: September 26, 2026 | Automated Research System (Gemini API)
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#06 ASE Technology: AI revenue growth and 17.8B
TWD fab specs

OVERVIEW

ASE Technology Holding (ASX) reported a significant acceleration in revenue and

margin growth, driven by surging advanced packaging demand for AI and HPC. Q2

2026 saw a 26.7% year-on-year revenue increase, with its ATM segment up 36%.

ASE plans to launch a 310mm x 310mm automated panel-level packaging line by

early 2027 and initiated a NT$17.8 billion new factory project in Kaohsiung to meet AI

chip advanced packaging and test demands. These investments reinforce its pivotal

role in the AI semiconductor supply chain.

Published September 25, 2026  Seeking Alpha  Taiwan



IN DEPTH

Key Findings

ASE Technology Holding Co., Ltd. (ASX) announced that its revenue and profit margins

have entered an accelerated growth phase, propelled by the escalating demand for

advanced packaging driven by the increasing complexity of AI and High-Performance

Computing (HPC). In Q2 2026, the company recorded a 26.7% year-on-year increase in

overall revenue, with its core ATM (Assembly, Materials, and Test) division exhibiting an

impressive 36% growth.

Technical & Capital Investment Details

Panel-Level Packaging Line: ASE is implementing a 310mm x 310mm automated

panel-level packaging line, slated for full-scale manufacturing commencement in

early 2027. Panel-level packaging significantly boosts production and cost efficiency

by processing numerous chips simultaneously on larger substrates, making it

particularly advantageous for high-volume products like AI chips.

Kaohsiung New Factory Project: To address the advanced packaging and test

demands of AI chips, ASE has initiated a new factory project in Kaohsiung, Taiwan,

with a total investment of NT$17.8 billion. This investment is aimed at bolstering

capabilities in advanced packaging technologies such as flip-chip, 2.5D/3D

integration, and System-in-Package (SiP), catering to the production of next-

generation AI accelerators and data center processors.

Background & Industry Context

The increasing complexity and scale of AI models are imposing unprecedented demands

not only on semiconductor chip design but also on the packaging technologies that

integrate them. As chiplet architectures and heterogeneous integration become

prevalent, there is an indispensable need for higher density, lower latency, and more

power-efficient interconnects, with advanced packaging at the core of meeting these

requirements. As the world's largest OSAT (Outsourced Semiconductor Assembly and

Test) provider, ASE is strategically capitalizing on this trend through substantial

investments to solidify its competitive edge.



Strategic Significance & Outlook

ASE's aggressive investments and capacity expansion in advanced packaging are set to

further strengthen its pivotal role in the AI-driven semiconductor supply chain. The

operationalization of the panel-level packaging line and the completion of the new

Kaohsiung factory will directly address growing customer demand, thereby expanding

the company's market share. This strategic positioning is expected to cement ASE's

status as a key technological partner across growth sectors such as AI, data centers,

automotive, and IoT, contributing to long-term profitability and shareholder value. While

technological innovation and competition in the global advanced packaging market are

projected to intensify, ASE's proactive investments establish a robust foundation for

future success.

Reference technology guide: Semiconductor Test: https://troy-

technical.com/semiconductor-back-end-term-test/

Reference technology guide: System-in-Package (SiP): https://troy-

technical.com/semiconductor-back-end-term-sip/

Reference technology guide: OSAT: https://troy-technical.com/semiconductor-back-end-

term-osat/

Reference company guide: ASE Group: https://troy-technical.com/semiconductor-back-

end-company-ase-group/

Source: https://seekingalpha.com/article/4949719-ase-technology-ai-demand-is-driving-a-new-growth-

phase

Collected: September 26, 2026 | Automated Research System (Gemini API)
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#07 SK Hynix Hybrid Bonding: 90% yield and 3-year
lifespan specs

OVERVIEW

SK Hynix has stipulated stringent quality requirements for adopting hybrid bonding, a

core technology for next-generation HBM manufacturing. The company demands a

yield rate between 90% and 98% and a product lifespan of 3 to 5 years. While hybrid

bonding offers advantages in reducing HBM thickness and power consumption

through direct copper-to-copper bonding, achieving stable high yields remains a key

challenge due to precise bonding technology requirements. Tokyo Electron has

already launched wafer-to-wafer bonding equipment and is developing die-to-wafer

technology.

Published September 21, 2026  The Economy  South Korea



IN DEPTH

Key Findings: SK Hynix Imposes Strict 90%+ Yield and 3-Year Lifespan

Conditions for Hybrid Bonding Adoption

SK Hynix has outlined very strict quality criteria for the adoption of hybrid bonding, a

pivotal technology for next-generation HBM (High Bandwidth Memory) manufacturing.

The company mandates that the yield rate must be within the 90% to 98% range, and

the product lifespan must be guaranteed for 3 to 5 years as essential conditions for

implementing this advanced technology. This high bar reflects both the company's

expectations for and concerns regarding the maturity and mass-production applicability

of hybrid bonding technology.

Technical Details: Advantages and Challenges of Hybrid Bonding

Hybrid bonding, unlike traditional microbump-based joining methods, directly connects

copper-to-copper, enabling higher density and lower resistance interconnections

between chips. This allows for significant reduction in HBM stack thickness, as well as

lower power consumption and heat generation during data transfer. These

characteristics are indispensable for enhancing HBM performance in AI accelerators and

High-Performance Computing (HPC). However, achieving stable high yields remains the

greatest technical challenge, as it requires extremely precise process control over

copper surface cleanliness, alignment accuracy, and bonding pressure.

Industry Trends and Competition: Equipment Manufacturer Progress and
Market Demands

Hybrid bonding is a fundamental technology that HBM manufacturers aim to adopt for

their next-generation products, but yield issues have been a bottleneck for its mass

production deployment. Equipment manufacturers are accelerating development to

resolve these challenges. For instance, Tokyo Electron has already introduced high-

precision wafer-to-wafer (W2W) bonding equipment to the market and is actively

advancing die-to-wafer (D2W) bonding technology. The stringent criteria set by SK Hynix

can be seen as part of its strategy to introduce high-quality and reliable products to the

market ahead of competitors, amidst intensifying competition in the HBM market.



Future Outlook: HBM Market Innovation and Supply Chain Impact

The conditions set by SK Hynix will serve as a crucial milestone for the full-scale mass

production integration of hybrid bonding technology into HBM. Equipment manufacturers

and material suppliers will be compelled to pursue further technological development

and optimization to meet these demands. If hybrid bonding yield issues are resolved and

stable mass production becomes feasible, HBM performance will improve dramatically,

accelerating the evolution of AI and HPC. Conversely, the timing and cost of

implementing this technology will significantly impact each company's competitiveness in

the HBM market and will be a determining factor in the pace of technological innovation

across the entire semiconductor supply chain.

Reference technology guide: Bonding: https://troy-technical.com/semiconductor-back-

end-term-bonding/

Reference technology guide: High Bandwidth Memory (HBM): https://troy-

technical.com/semiconductor-back-end-term-hbm/

Reference technology guide: Bumps: https://troy-technical.com/semiconductor-back-

end-term-bump/

Reference company guide: SK hynix: https://troy-technical.com/semiconductor-back-

end-company-sk-hynix/

Source: https://finance.biggo.jp/news/2ec25972-e64d-4693-b246-9525a79b4b5f

Collected: September 26, 2026 | Automated Research System (Gemini API)
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#08 Hybrid Bonding: Imec and EV Group 200nm demo
explained

OVERVIEW

Hybrid bonding, a semiconductor integration technology, directly connects dies or

wafers with copper, bypassing traditional solder microbumps. Imec and EV Group

demonstrated 200nm copper interconnect pitch wafer-to-wafer bonding in 2026,

showcasing scalability for 3D chip stacking. TSMC also reported its SoIC bond pitch

starting below 10 micrometers, with 3nm chip stacking technology entering mass

production in 2025. This enables high-density 3D stacking crucial for next-gen AI

chips.

Published September 22, 2026  Tara Minunilor  ベルギー



IN DEPTH

Key Findings: Hybrid Bonding Evolves into a Scalable Manufacturing Platform

for 3D Chip Stacking

Hybrid bonding is a transformative semiconductor integration technology that directly

connects two dies or wafers with copper, bypassing reliance on traditional solder

microbumps. This advancement holds the potential to convert 3D chip stacking into a

scalable mass manufacturing platform. Notably, in 2026, Imec and EV Group

successfully demonstrated wafer-to-wafer (W2W) bonding at a remarkably fine 200nm

copper interconnect pitch, proving the high scalability of this technology.

Technical Details: Copper-to-Copper Bonding and Miniaturization Progress

At its core, hybrid bonding involves directly joining exposed copper interconnects on the

surfaces of dies or wafers. This direct copper-to-copper bond achieves extremely low

electrical resistance and superior thermal conductivity, enabling significantly higher

interconnect densities than conventional microbumps. The successful 200nm pitch W2W

bonding by Imec and EV Group indicates that this technology has reached the

miniaturization levels required for next-generation semiconductors. This allows for the

integration of more signal and power lines within a confined space, contributing to

enhanced data transfer speeds and reduced power consumption.

Industry Trends and Applications: TSMC's SoIC and 3nm Chip Stacking

Hybrid bonding is already being implemented by major industry players. TSMC has

reported utilizing hybrid bonding, with bond pitches starting below 10 micrometers, in its

3D stacking technology, SoIC (System-on-Integrated Chips). The company's 3nm chip

stacking technology entered mass production in 2025, underscoring the maturity and

importance of hybrid bonding at advanced process nodes. This technology is particularly

valuable for complex heterogeneous integration applications, such as the highly efficient

integration of HBM (High Bandwidth Memory) and logic chips essential for AI

processors.



Future Outlook: Pushing the Boundaries of Semiconductor Performance

As discussions around the limits of Moore's Law intensify, hybrid bonding technology

stands as one of the primary drivers for further semiconductor performance

improvement. Coupled with advancements in chiplet design and 3D stacking

technologies, this bonding method enables the creation of higher-performance, lower-

power, and more compact next-generation electronic devices. Continuous investment

and innovation by research institutions and leading manufacturers are expected to lead

to even finer miniaturization and broader adoption of hybrid bonding in the coming years.

This will accelerate technological breakthroughs in fields such as AI, 5G/6G

communication, autonomous vehicles, and high-performance data centers.

Reference technology guide: Bonding: https://troy-technical.com/semiconductor-back-

end-term-bonding/

Reference technology guide: Bumps: https://troy-technical.com/semiconductor-back-

end-term-bump/

Reference technology guide: Die Stacking: https://troy-technical.com/semiconductor-

back-end-term-stacking/

Reference company guide: TSMC: https://troy-technical.com/semiconductor-back-end-

company-tsmc/

Source: https://tara-minunilor.ro/2026/09/22/hybrid-bonding-the-copper-to-copper-technology-turning-3d-

chip-stacking-into-a-scalable-manufacturing-platform/

Collected: September 26, 2026 | Automated Research System (Gemini API)

https://troy-technical.com/semiconductor-back-end-term-bonding/
https://troy-technical.com/semiconductor-back-end-term-bonding/
https://troy-technical.com/semiconductor-back-end-term-bump/
https://troy-technical.com/semiconductor-back-end-term-bump/
https://troy-technical.com/semiconductor-back-end-term-stacking/
https://troy-technical.com/semiconductor-back-end-term-stacking/
https://troy-technical.com/semiconductor-back-end-company-tsmc/
https://troy-technical.com/semiconductor-back-end-company-tsmc/
https://tara-minunilor.ro/2026/09/22/hybrid-bonding-the-copper-to-copper-technology-turning-3d-chip-stacking-into-a-scalable-manufacturing-platform/
https://tara-minunilor.ro/2026/09/22/hybrid-bonding-the-copper-to-copper-technology-turning-3d-chip-stacking-into-a-scalable-manufacturing-platform/


#09 Rapidus 2nm: AI-driven custom chip
manufacturing roadmap

OVERVIEW

Japan's 2nm short Turnaround Time (TAT) semiconductor manufacturing market is

being shaped by Rapidus's unique model. The Rapidus 2nm program integrates

advanced Gate-All-Around (GAA) technology, single-wafer processing, AI-controlled

transport, manufacturing simulation, and integrated packaging. This "Rapid and

Unified Manufacturing Service (RUMS)" aims to provide customized advanced chips

with extremely short cycle times, from design to front-end and back-end processes.

Published September 24, 2026  エキサイト  Japan



IN DEPTH

Key Findings

Rapidus is pioneering a unique manufacturing model for the 2nm short Turnaround Time

(TAT) semiconductor market in Japan. Central to this initiative is the 'Rapid and Unified

Manufacturing Service (RUMS)' program, which integrates advanced Gate-All-Around

(GAA) technology, single-wafer processing, AI-controlled transport, sophisticated

manufacturing simulations, and comprehensive integrated packaging capabilities.

Technical & Clinical Details

The Rapidus 2nm program is developing a manufacturing process specifically tailored

for next-generation AI chips and High-Performance Computing (HPC) applications. GAA

transistors are crucial for the 2nm node, offering superior electrostatic control and lower

power consumption compared to traditional FinFET structures, which are vital for

performance gains. RUMS aims to drastically reduce cycle times by integrating the

entire value chain from design to front-end manufacturing and back-end packaging. This

allows for rapid response to customer design changes and urgent production demands.

Specifically, AI is leveraged to predict and optimize manufacturing bottlenecks,

maximizing production efficiency. Advanced manufacturing simulations further de-risk

the design phase and contribute to improved yields. This integrated approach directly

addresses the market need for customization and fast time-to-market in AI chip

development.

Background & Context

The rapid evolution of AI and the emergence of diverse applications demand highly

customized semiconductor chips and agile supply capabilities. Conventional

semiconductor manufacturing processes, often fragmented across design, front-end,

and back-end stages, typically involve lengthy lead times. Rapidus's RUMS model is

designed to overcome these challenges, aiming for Japan to reclaim a significant role in

the global semiconductor industry, particularly in the high-value, low-volume production

of leading-edge logic. This initiative is also notable from a geopolitical perspective,

emphasizing the strengthening of supply chain resilience.



Strategic Significance & Outlook

The 'Rapid and Unified Manufacturing Service' proposed by Rapidus holds immense

potential to establish a new paradigm in 2nm semiconductor manufacturing, accelerating

AI-driven manufacturing and custom chip innovation. If successful, this manufacturing

model could re-establish Japan as a key player in the global advanced semiconductor

supply chain, enhancing Japan's competitiveness in sectors such as AI, HPC, and

autonomous driving. In the future, this technology is expected to be applied to even

more advanced process nodes, impacting a broader range of industrial sectors and

accelerating the pace of AI-driven societal transformation.

Reference company guide: Rapidus: https://troy-technical.com/semiconductor-back-end-

company-rapidus/

Source: https://www.excite.co.jp/news/article/Dreamnews_0000363410/

Collected: September 26, 2026 | Automated Research System (Gemini API)
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#10 Huawei Kirin 9050 Pro: 4.3GHz clock and 2030
timeline

OVERVIEW

Huawei's Kirin 9050 Pro chip shipped utilizing ultra-fine pitch hybrid bonding

technology at 1.5 micrometers. This "logic folding technology" directly bonds two

chips face-to-face, allowing them to function as a single unit when interconnect pitch

approaches wiring density. This enables increased operating frequencies without

relying solely on miniaturization, with a roadmap projecting performance

improvements from 3.1GHz in 2026 to 4.3GHz by 2030.

Published September 19, 2026  Invest Lingo  China



IN DEPTH

Key Findings

Huawei's Kirin 9050 Pro chip has been released, featuring cutting-edge hybrid bonding

technology with an ultra-fine pitch of 1.5 micrometers. This advancement is central to

Huawei's 'logic folding' technique, which promises to enhance chip operating

frequencies without solely relying on traditional miniaturization. A roadmap indicates

projected performance increases from 3.1GHz in 2026 to 4.3GHz by 2030.

Technical & Clinical Details

Huawei's logic folding technology involves directly bonding two chips face-to-face,

connecting them with an extremely short pitch. As this bonding pitch approaches the

physical wiring density, the two physically separate chips electrically behave as a single,

integrated unit, enabling seamless data transfer and signal integrity. Unlike conventional

packaging methods that rely on pins or bumps, introducing inherent distance and

resistance, hybrid bonding facilitates direct copper-to-copper connections, significantly

mitigating these limitations. The 1.5μm pitch adopted in the Kirin 9050 Pro is among the

finest in commercial hybrid bonding technologies, maximizing inter-chiplet bandwidth

and minimizing latency. This technique effectively boosts clock frequencies and overall

system performance without necessarily requiring further physical circuit miniaturization.

Background & Context

The semiconductor industry is grappling with the fundamental limits of Moore's Law,

making innovation in packaging technology indispensable for continued performance

gains. Hybrid bonding is gaining prominence as a key enabler for chiplet technology and

3D stacking. Huawei's achievement underscores its continued commitment to high-

performance chip development through unique technological innovation, even under US

sanctions, highlighting China's growing presence in the global semiconductor technology

race.



Strategic Significance & Outlook

Huawei's roadmap for hybrid bonding and logic folding technology signals the future

direction of advanced packaging in the semiconductor industry. The goal of increasing

operating frequencies to 4.3GHz by 2030 holds significant implications for various high-

speed processing applications, including AI, high-performance computing, and mobile

communications. Further advancements and widespread adoption of this technology will

enhance chip design flexibility, accelerating the development of more powerful and

energy-efficient next-generation semiconductors. The performance enhancements

delivered by hybrid bonding are expected to be a critical factor in future technological

innovation.

Reference technology guide: Hybrid Bonding: https://troy-technical.com/semiconductor-

back-end-term-hybrid-bonding/

Reference technology guide: Chiplets: https://troy-technical.com/semiconductor-back-

end-term-chiplet/

Reference technology guide: Bumps: https://troy-technical.com/semiconductor-back-

end-term-bump/

Source: https://www.investlingo.jp/content/3JWkjyTxMqk4CB41014R9dvZ3Rg
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