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Kulicke & Soffa enhances Thermal Compression
Bonding (TCB) technology for Co-Packaged
Optics (CPO) to boost Al infrastructure.

Credo Technology Group joins Open CPX MSA to
drive interoperable optical interconnect
development for next-gen Al infrastructure.

POET Technologies to showcase Al and data
center photonics at CIOE 2026, focusing on
high-power multi-wavelength laser sources.

BigGo Finance reports AI compute interconnects
are at an inflection point, with NPO and CPO
reshaping the industry value chain.

SEMICON Taiwan focuses on silicon photonics and
CPO for Al infrastructure; Foxconn to ship CPO
switches in Q3 2026.

Marvell expands Photonic Fabric with Google TPU
partnership, 8 Tbps optical I/O chiplet demo, and
Celestial Al acquisition.

Photonics forces chiplet design rethink, requiring
multi-physics co-design to solve thermal, stress,
and alignment challenges.

Al-driven hyperscale demand triggers surge in
optical transceiver investment and M&A;, led by
NVIDIA and Marvell.

MIT develops scalable manufacturing for flexible,
transparent silicon photonics, enabling wearables
and AR displays.

Photonic integrated circuits (PICs) are advancing,
poised as the next frontier in optoelectronics for
communications and sensing.

Harvard breakthrough miniaturizes photonics and
quantum tech with stacked semiconductors and
metasurface optics for chip-scale frequency
conversion.

1.6T optical transceivers transition to mass
production for AI data centers in 2026; Coherent
demonstrates multi-source compatibility.

FCC considers ban on new Chinese optical
transceiver imports, threatening global supply
chains due to cybersecurity risks.

GIGALIGHT unveils DSP-free 1.6T NPO silicon
photonics engine and 400G QSFP-DD DWDM
solution, reducing power/cost for AL

Coherent unveils PhotonLink integrated optics
platform for AI data centers, supporting CPO and
NPO architectures.

400ZR enables coherent DCI, transforming
standard 400G switch ports into long-haul optical
interfaces for efficient data center
communication.

First monolithic integration of III-V quantum dot
photodetector and laser on silicon nitride
waveguides enhances on-chip sensing.

Al data center demand to propel optical
transceiver market to $34.4B by 2031, with
silicon photonics leading technological evolution.
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High-efficiency TFLN electro-optic modulator with
BaTiOs cladding achieves record low voltage and
wide bandwidth, enhancing optical networks.

ZR+ expands long-haul, high-bandwidth
transmission in optical networks; C-LIGHT offers
400G/800G DWDM ZR+ solutions.

GoPro merges with Starman Optical, entering Al
data center market with 800G/1.6T optical
transceivers, shares soar.

Industrialization of optical quantum computing
accelerates, creating new opportunities for
Japanese equipment manufacturers.

dToF LiDAR global market to grow significantly
from 2026-2032, driven by autonomous driving
and ADAS demand.

MarkLines updates news on LiDAR technology,
highlighting its indispensable role in autonomous
driving and ADAS advancements.

Waymo refutes "camera-only" autonomous
driving, reaffirming LiDAR's crucial role in
multi-sensor fusion for full autonomy.

AIST, RIKEN, Fujitsu release second supply chain
roadmap for large-scale optical quantum
computing, boosting Japan's competitiveness.

Lumentum secures multi-billion dollar 1.6T
optical module deal with NVIDIA; Coherent
achieves record revenue; Al optics investment
accelerates.

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

@ Is your Al infrastructure ready for CPO mass production?

TSMC, Cisco, and Marvell confirm Co-Packaged Optics (CPO) is moving to mass production in H2 2026/late
2027, driven by Al. This fundamentally changes data center design. Are your procurement and R&D; teams
engaging with CPO suppliers and evaluating integration strategies now?

® How will quantum photonics industrialization impact your long-term strategy?

Xanadu's CAD $195M facility and PsiQuantum's partnerships signal a serious push towards industrializing
optical quantum computing. While early-stage, this will create new supply chains for precision optical
components. Are you tracking key players and potential IP opportunities/threats?

© Is your optical transceiver supply chain exposed to geopolitical risks?

The FCC is considering a ban on new Chinese optical transceiver imports, which account for ~60% of global
sales. This could severely disrupt supply and increase costs. Have you diversified your supplier base and
assessed your vulnerability to such restrictions?

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

Opp. > Threat Both High
FlexPho CPO/NPO

AL

! O o
o
c
g
é Low Impact Threat > Opp.
o
) LiDAR CN Ban
< Threat —
® CPO/NPO Critical New market growth Rapid obsolescence
® Quantum Critical New tech markets High R&D; cost
® Al M&A; Critical Strategic investment Consolidation risk
® CN Ban Threat Diversify supply Supply disruption
® LiDAR Ref. Market validation Intense competition
® FlexPho Opp. New form factors Early stage tech
® LiNbO3 Opp. Performance leap Complex integration
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I Deep Dive @ — NVIDIA's 1.6T Optical Deal with Lumentum

#39 | 2026/09/01 | Troy Technical (note.com) | Tech Novelty® ® ® ® O Proximity® ® ® ® O Market Impacte ®e ® ® ®
Data Reliability® ® ® ® O US/EU Relevancco ® @ ® @

NVIDIA has secured a multi-billion dollar long-term contract with Lumentum for 1.6T optical modules,
signaling a massive shift towards ultra-high-speed optical interconnects for Al data centers. Coherent also
reported record revenue from its 800G/1.6T transceivers, with both companies aggressively expanding
production capacity.

Lumentum is broadening its InP wafer manufacturing in Japan, while Coherent invests $2 billion in the US to
transition to 6-inch InP wafers. This underscores the critical need for high-bandwidth, low-latency optical
solutions to alleviate bottlenecks in AI/ML clusters, alongside TSMC's 1.6nm A16 process for next-gen Al
chips.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The published numbers are realistic, reflecting the immense
capital flowing into Al infrastructure. The technical barrier is scaling InP manufacturing and
ensuring yield for 1.6T modules. [Opportunity] for US/EU materials & component suppliers to
capture market share in InP and advanced optical components. [Threat] for OEMs relying on
outdated electrical interconnects or slow to adopt 1.6T/CPO. Next actions: [Procurement]
Immediately engage Lumentum/Coherent for 1.6T supply chain visibility. [R&D;] Accelerate
integration roadmaps for 1.6T and CPO into next-gen platforms by Q4 2026.

I Deep Dive @ — TSMC to Mass Produce Chip-Level CPO in H2 2026

#08 | 2026/08/31 | Taipei Times | Tech Novelty® ® ® ® O Proximity® ® ® ® O Market Impact® ® ® ® ® Data

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

TSMC announced it will begin chip-level Co-Packaged Optics (CPO) production in H2 2026, with silicon
photonics set to dominate by 2027 due to exploding AI demand. CPO adoption is accelerating faster than
projected, offering a critical solution for bandwidth and power efficiency challenges in Al data centers.

CPO integrates optical engines directly with processing units, drastically shortening electrical signal paths to
reduce power consumption and boost data rates for 800G and 1.6T networks. This strategic move by TSMC,
leveraging its advanced packaging, marks a significant inflection point for the semiconductor industry and Al

infrastructure.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: TSMC's timeline for CPO mass production is aggressive but
credible, given their track record and industry demand. Key technical barriers include
multi-physics co-design (thermal, stress, alignment) and high-volume manufacturing yield.
[Opportunity] for US/EU advanced packaging equipment suppliers (e.g., K&S;) and design tool
vendors to support CPO integration. [Threat] for OEMs and device manufacturers who delay
CPO adoption, risking competitive disadvantage in Al performance and power efficiency. Next
actions: [R&D;] Establish CPO co-design teams with packaging and optical experts by Q4 2026.
[Procurement] Identify and qualify CPO module suppliers and packaging partners by Q1 2027.
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I Deep Dive ® — Harvard Miniaturizes Photonics & Quantum Tech

#23 | 2026/09/03 | Harvard John A. Paulson School of Engineering and Applied Sciences (SEAS) | Tech Noveltye @ ® ® ®
Proximity @ OO OO Market Impact® ® ® ® O Data Reliability® ® ® ® ® US/EU Relevancco ® ® ® ®

Harvard researchers developed a novel device combining stacked semiconductors and metasurface optics,
achieving highly nonlinear frequency conversion. This breakthrough enables dramatic miniaturization of
photonics and quantum technologies, paving the way for chip-scale frequency conversion and photonic
quantum computing.

The unique architecture enhances light-matter interaction, allowing efficient light frequency conversion and
manipulation of quantum states. This is crucial for generating entangled photons in quantum communication
and for compact, high-performance optical components in future telecommunications and quantum

information processing.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a genuine academic breakthrough with high technical
novelty, but commercialization is 5+ years away. The published data is highly reliable.
Technical barriers include manufacturing scalability, yield, and integration into complex
systems. [Opportunity] for US/EU technology licensors and IP holders to invest in early-stage
research or acquire patents for long-term strategic advantage in quantum and advanced
photonics. [Threat] for companies not tracking fundamental research, potentially missing
future paradigm shifts. Next actions: [R&D;] Initiate exploratory research into metasurface
optics and stacked semiconductor integration. [Legal/IP] Monitor patent landscape for
chip-scale frequency conversion and quantum photonics by Q1 2027.

I Other Notable Articles

FCC Considers Ban on New Chinese Optical Transceiver Imports (Fusion Worldwide)
Tech Novelty® OOOO Proximity® @ ® ® ® Market Impact® @ ® ® ® Data Reliability® ® ® OO US/EU Relevancco e @ @ @

Potential FCC ban on Chinese optical transceivers threatens global supply chains; assess your exposure now.

Xanadu Secures CAD $195M, Unveils 158,000 sq ft "Inception" Advanced Photonics R&D; and Manufacturing Facility in Toronto (Converge Digest)
Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® O Data Reliability® ® ® OO US/EU Relevancco ® ® ® ®

Xanadu's new quantum photonics facility signifies major industrialization push in fault-tolerant quantum
computing.

MIT Breakthrough: Scalable Manufacturing Platform Enables Flexible, Transparent Silicon Photonics for Wearables and AR Displays (MIT News)

Tech Novelty® ® ® ® ® Proximity® OO OO Market Impact® ® ® OO Data Reliability® ® ® ® ® US/EU Relevancco @ @ ® ®
MIT's flexible, transparent silicon photonics opens new avenues for wearables and AR displays; long-term
potential.

High-Efficiency Lithium Niobate Electro-Optic Modulator with Barium Titanate Cladding Achieves Low Voltage and Wide Bandwidth (Optica Open)
Tech Novelty® ® ® ® ® Proximity® OOOO Market Impact® @ ® OO Data Reliability® ® ® ® ® US/EU Relevancco e ® @ @

Novel LiNbOs modulator achieves record low voltage and high bandwidth, promising significant power
efficiency gains for future optical commes.

Waymo Refutes "Camera-Only" Autonomous Driving, Reaffirming LiDAR's Crucial Role in Multi-Sensor Fusion (EEhiE#ESR)
Tech Novelty® ® OOO Proximity® ® ® ® ® Market Impact® ® ® ® O Data Reliability® ® ® OO US/EU Relevancco @ ® ® ®

Waymo's stance validates LiDAR's indispensable role in achieving robust and safe autonomous driving;
impacts sensor strategy.
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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] Initiate urgent review of optical transceiver supply chain exposure to Chinese suppliers,
identify alternative sources.

e [Executive] Schedule cross-functional meeting (R&D;, Procurement, Strategy) to assess CPO
readiness and market impact on current product roadmaps.

| Short-term (1 month)

¢ [R&D;] Begin feasibility studies for integrating CPO/NPO solutions into next-generation AI/HPC
platforms, focusing on power and bandwidth gains.

¢ [Business Dev] Engage with key CPO/NPO suppliers (e.g., TSMC, Marvell, Coherent, Lumentum) to
understand product roadmaps and partnership opportunities.

e [Strategy] Conduct competitive analysis on quantum computing industrialization efforts (e.g., Xanadu,
PsiQuantum) and potential long-term market entry points.

I Medium-long term (quarter+)

¢ [R&D;] Invest in multi-physics co-design capabilities for photonics chiplets to address thermal, stress,
and alignment challenges for CPO.

e [Legal/IP] Develop IP strategy for advanced photonics, including flexible/transparent materials and
novel modulator designs (e.g., LiNbO3), considering licensing or acquisition.

e [Strategy] Formulate a long-term strategy for engagement with the emerging quantum computing
supply chain, focusing on materials, components, and specialized equipment.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-06
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#01 PsiQuantum Partners with Brookhaven Lab to
Accelerate Quantum Application Development via
Construct Software, Advancing Silicon Photonics and
"Omega” Chip Production

Published September 02, 2026  PsiQuantum  USA

e —

| =
B e

: W. 2 S— *Ji !‘ — =
s S

| overview

PsiQuantum announced a partnership with Brookhaven National Laboratory to
accelerate quantum application development using its Construct software. This
collaboration aims to bolster PsiQuantum's silicon photonics approach to fault-
tolerant quantum computing and the manufacturing efforts for its "Omega" chipset.
The synergy is expected to drive faster progress in bringing practical quantum

solutions to market.



| N DEPTH

PsiQuantum has announced a strategic collaboration with Brookhaven National
Laboratory, focused on accelerating the development of quantum applications through
the utilization of PsiQuantum's innovative Construct software tool. This partnership is
designed to fortify PsiQuantum's silicon photonics-based approach to fault-tolerant
quantum computing and enhance the manufacturing processes for its foundational

"Omega" chipset.

Technical / Clinical Details

e PsiQuantum is pioneering a path to commercialize fault-tolerant quantum computers
using silicon photonics, where photons serve as qubits. This approach offers distinct
advantages, including the potential for room-temperature operation and
compatibility with existing semiconductor manufacturing infrastructure,

differentiating it from superconducting or ion-trap architectures.

e The "Construct" software tool is an advanced development environment engineered
to efficiently design and optimize complex quantum algorithms. It enables
researchers to rapidly prototype and validate sophisticated quantum applications,

factoring in the specific constraints of quantum hardware.

e Brookhaven National Laboratory is a global leader in fundamental scientific research
and large-scale computational science, with robust capabilities in advanced
simulation and data analysis. This collaboration is expected to broaden the
applicability of the Construct tool across diverse scientific challenges, expanding the

scope of problems addressable by quantum computers.

e The "Omega" chipset is central to PsiQuantum’s quantum processor, designed to
achieve high integration density and reliability through silicon photonics technology.
The partnership is anticipated to contribute significantly to resolving challenges in the

development and manufacturing of this critical component.



Background & Context

The quantum computing sector is intensely focused on developing practical applications.
Achieving fault-tolerant quantum computing, in particular, demands profound
technological breakthroughs in both hardware and software. PsiQuantum's photonic-
based strategy pursues qubit stability and scalability, leveraging the mature supply
chains of the existing semiconductor industry. The alliance with Brookhaven National
Laboratory is crucial for bridging the gap between fundamental research and applied
development, potentially revolutionizing fields such as scientific discovery, medicine, and

materials science.

Strategic Significance & Outlook

This collaboration is set to expand the adoption of the Construct software tool within the
broader scientific community, accelerating the discovery and optimization of quantum
applications. By integrating Brookhaven National Laboratory's expertise and
computational resources, PsiQuantum aims to advance the "Omega" chipset and
progress steadily toward its roadmap for practical fault-tolerant quantum computers. In
the long term, this technology promises to deliver transformative solutions for
intractable problems in areas like drug discovery, material design, and financial

modeling, far beyond the capabilities of conventional supercomputers.

Source: https://www.psiquantum.com/

Collected: September 04, 2026 | Automated Research System (Gemini API)
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| overview

Xanadu has secured CAD $195 million from the Canadian government to establish
"Inception,” a 158,000 sq ft advanced photonics R&D and manufacturing facility in
Toronto. This facility aims to provide scalable manufacturing, packaging, integration,
testing, and assembly capabilities for the photonic and semiconductor components
essential for fault-tolerant quantum computers. This investment significantly advances

Canada's industrialization of quantum technology and supply chain development.



| N DEPTH

Xanadu has announced a significant investment of CAD $195 million from the Canadian
government, earmarked for the establishment of "Inception," an advanced quantum
photonics research, development, and manufacturing facility in Toronto. Spanning
158,000 square feet, this landmark facility will be dedicated to scalable manufacturing,
advanced packaging, integration, rigorous testing, and assembly of photonic and
semiconductor components crucial for next-generation fault-tolerant quantum

computers.

Technical / Clinical Details

e The "Inception" facility will be responsible for producing key components required for
Xanadu's photon-based quantum computing approach, particularly for its continuous
variable quantum computing technology. This includes the intricate manufacturing of
photon sources, detectors, and integrated photonic chips that form the basis of

quantum circuits.

e The facility is designed for end-to-end capabilities, from fundamental research and
development in photonics and semiconductors to high-volume production and
stringent quality control. This integrated approach is expected to enhance the
reliability and reproducibility of quantum hardware while simultaneously driving

down manufacturing costs.

e Fault-tolerant quantum computers are designed to mitigate and correct errors in
quantum bits (qubits) during computation. Achieving this demands components of
exceptionally high quality and uniformity, making the Inception facility a critical

cornerstone for addressing this challenge.

e The manufacturing capabilities provided will focus on merging existing
semiconductor processes with advanced photonics technology, bridging the gap

towards industrializing quantum technologies.



Background & Context

Quantum computing holds the potential to revolutionize numerous industries, including
pharmaceuticals, materials science, and financial modeling. However, a major barrier to
its practical implementation has been the scalable and reliable manufacturing of
quantum hardware. Xanadu's photon-based approach directly addresses this challenge.
The substantial government investment underscores Canada's recognition of quantum
technology's strategic importance and its commitment to bolstering national industrial
competitiveness. This move is pivotal for Canada to establish itself as a key player in the

global quantum technology race.

Strategic Significance & Outlook

The establishment of the "Inception" facility marks a significant milestone in Xanadu's
quantum computing roadmap. This facility will enable the company to accelerate its
technology development cycles, moving closer to the realization of commercial fault-
tolerant quantum computers. Furthermore, it will create new high-tech jobs within
Canada and reinforce the country's role as an international innovation hub for quantum
technology. In the long term, the components produced at this facility have the potential

to contribute significantly to the global quantum computing industry.

Source: https://convergedigest.com/xanadu-195m-quantum-photonics-inception-facility/
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#03 Canada-Japan Support Propels Xanadu-Mitsubishi
Chemical Partnership in Quantum Semiconductor
Research, Aiming for Global Quantum Supply Chain

Published Published August 27, 2026  XanaduB8:&E= 2 — X (XNDU Stock News&Hg) Canada,
Japan

| overview

Xanadu and Mitsubishi Chemical have significantly advanced their quantum
semiconductor research partnership, bolstered by strong support from the Canadian
and Japanese governments. This strategic collaboration is critical to Xanadu's
quantum computing roadmap, focusing on establishing a robust global quantum
supply chain and developing advanced photonics facilities. The initiative promises to
accelerate the creation of high-performance materials and manufacturing techniques

vital for next-generation quantum technologies.
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Background

The strategic partnership between Xanadu and Mitsubishi Chemical in quantum
semiconductor research has made substantial progress, underpinned by robust support
from the Canadian and Japanese governments. This international collaboration is
primarily focused on establishing a reliable quantum supply chain and developing
advanced photonics facilities, which are crucial for the practical implementation of
quantum technology and hold a pivotal position within Xanadu's long-term quantum
computing roadmap. Quantum technology is globally recognized as a critical frontier for
national security, economic competitiveness, and scientific discovery, driving massive
government investments worldwide in R&D and industrialization. The Xanadu-Mitsubishi
Chemical partnership exemplifies this international cooperative spirit, merging expertise
from diverse countries and industrial sectors to address complex technological
challenges. This fusion of Japan's strengths in advanced materials science and Canada's
leadership in quantum computing is anticipated to significantly advance the broader

quantum industry.

Key Findings

The core of this partnership is the development of high-performance quantum
semiconductor materials, fundamental to quantum computing. Research specifically
targets novel materials for photon generation, detection, and control, along with their
integration technologies into quantum devices. Mitsubishi Chemical leverages its deep
materials science expertise and advanced manufacturing capabilities to produce high-
quality components for Xanadu's photonics-based quantum computing, encompassing
ultra-pure crystalline materials and high-performance polymers optimized for
microfabrication. This effort is critical for establishing a robust quantum supply chain,
directly impacting qubit stability, scalability, and manufacturing cost reduction,
representing a significant shift from laboratory innovation to industrial production.
Furthermore, the development of advanced photonics facilities will create an integrated
infrastructure for the design, manufacturing, testing, and integration of quantum devices,

thereby accelerating their commercialization.



Strategic Impact

The progression of this partnership represents a significant milestone towards the
practical realization of quantum computing. A stable supply of high-quality quantum
semiconductor components will empower Xanadu to accelerate the development of
larger and more powerful quantum computers. Moreover, establishing an international
supply chain will contribute to the broader adoption and application of quantum
technology, ultimately fostering groundbreaking innovations across diverse fields such

as medicine, environmental science, and finance.
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#04 TSMC Predicts Silicon Photonics to Dominar Over

Half of Optical Transceiver Market by 2027, Driven by
Exploding Al Infrastructure Demand

Published September 01, 2026  IN Electronics & Design  Taiwan

| overview

TSMC forecasts that silicon photonics will account for over 50% of the optical
transceiver market by 2027, propelled by the accelerated adoption of optical links in
Al infrastructure. Their CO-UPE platform, developed alongside SolC and CoWoS
packaging, offers a means to efficiently integrate photonic integrated circuits with

logic and memory. This projection underscores the increasing criticality of optical

technology in data centers and Al applications.
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TSMC, the world's largest semiconductor foundry, has unveiled a groundbreaking
projection: silicon photonics will command more than half of the total optical transceiver
market by 2027. This dramatic shift is attributed to the explosive demand from Al
infrastructure, which is rapidly accelerating the deployment of optical links between
processors, switches, and data center systems. This anticipated dominance signals a new

era for high-speed, high-capacity data communication.

Technical / Clinical Details

e Silicon photonics is a technology that generates, modulates, routes, and detects
optical signals on a silicon chip, enabling data transmission at speeds and power
efficiencies vastly superior to traditional electrical signals. In Al data centers, where
massive data movement between GPU clusters and large Neural Processing Units

(NPUs) is indispensable, silicon photonics acts as a key bottleneck resolver.

e TSMC's CO-UPE (Co-packaged Optics — Ultra-high-speed Photonic Engine) platform
stands at the forefront of this technological revolution. It involves integrating the
optical engine directly within the same package as high-performance logic chips like
CPUs and GPUs. This approach dramatically shortens electrical signal transmission

distances, leading to significant reductions in signal loss and power consumption.

e CO-UPE is being developed in close synergy with TSMC's advanced packaging
technologies, SolC (System-on-Integrated Chips) and CoWoS (Chip-on-Wafer-on-
Substrate). This enables the efficient integration of photonic integrated circuits (PICs)
with high-performance logic and memory chips, pursuing ultimate system

performance and power efficiency.

e The forecast that silicon photonics will capture over 50% of the optical transceiver
market by 2027 suggests this technology will become the de facto standard for data
communication in the Al era, accelerating a shift away from traditional 11I-V

semiconductor-based optical devices.



Background & Context

The evolution of Al is forcing a fundamental transformation in data center architectures.
Training and inference for generative Al and large language models (LLMs) require
processing petabytes to exabytes of data per second, pushing conventional electrical
interconnects to their bandwidth and power consumption limits. Silicon photonics is
emerging as one of the most promising technologies to overcome this "power wall" and
"data bottleneck," attracting significant attention from leading semiconductor
manufacturers and cloud providers. TSMC's projection will undoubtedly influence future

data center design and semiconductor manufacturing strategies.

Strategic Significance & Outlook

If TSMC's prediction materializes, the adoption of silicon photonics is likely to expand
beyond data centers to a wide array of fields, including High-Performance Computing
(HPC), edge Al, and even automotive LiDAR. Innovative integrated solutions like the CO-
UPE platform will enhance overall system performance while simultaneously reducing
cooling requirements and operational costs, contributing to the construction of
sustainable Al infrastructure. Over the next few years, the standardization of this
technology and the growth of its ecosystem are expected to accelerate, leading to more

vendors introducing silicon photonics-based products to the market.
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#05 Innoviz Technologies Appoints Yoav Har-Even as
Chairperson of the Board, Fortifying Leadership in
High-Performance Automotive LiDAR

Published Published August 31,2026 Innoviz 1 XZIJL

| overview

Innoviz Technologies, a leading provider of high-performance automotive-grade
LiDAR sensor platforms, has announced the appointment of Yoav Har-Even as the
new Chairperson of its Board of Directors. This strategic leadership enhancement is
poised to significantly strengthen Innoviz's market position in LiDAR technology for
autonomous driving and smart applications, leveraging Har-Even's extensive

experience to drive accelerated growth and global market expansion.
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Background

The advancement of autonomous driving technology has dramatically elevated the
importance of LiDAR sensors. Achieving Level 3 and higher autonomy necessitates the
ability to precisely map the surrounding 3D environment in real-time, making LiDAR a
core enabling technology. The LiDAR market is projected for rapid growth, driven by
expanding orders from automotive OEMs and increasing applications in non-automotive
sectors such as robotaxis, logistics, industrial robotics, and smart cities. Innoviz
Technologies has positioned itself as a leading supplier of high-performance

automotive-grade LiDAR sensor platforms within this critical sector.

Against this backdrop of rapid technological evolution and market expansion, Innoviz

has announced the pivotal appointment of Yoav Har-Even as the new Chairperson of its
Board of Directors. This strategic executive change signifies Innoviz's intent to reinforce
its market leadership and take a dominant position in this intensely competitive market,

vigorously propelling its continued growth and global market presence.

Key Findings

¢ Innoviz specializes in developing advanced LiDAR technology, acting as the “eyes” of
autonomous vehicles. Its sensors are engineered to achieve high resolution, long-
range detection, and robust reliability, even in adverse weather conditions. These
LiDAR sensors seamlessly integrate with other modalities like radar and cameras to

enable safer, more precise environmental perception for autonomous systems.

e Adherence to stringent industry quality standards, such as ISO 26262 and AEC-Q100,
is paramount for automotive-grade LiDAR sensors. Innoviz is deeply committed to
developing products that meet and exceed these demands, with a product portfolio
that includes advanced sensor platforms like InnovizOne and InnovizTwo, renowned

for their performance and reliability.

e The newly appointed Chairperson, Yoav Har-Even, brings a distinguished career in the
high-tech industry. His proven track record encompasses corporate strategy,
international expansion, and skillfully guiding technological innovation, particularly
within companies in significant growth phases. Har-Even's leadership is considered
indispensable for Innoviz to accelerate LiDAR technology advancements and solidify

its position as a key player in the global autonomous driving ecosystem.



The appointment of Yoav Har-Even signals a new phase for Innoviz, aimed at
accelerating LiDAR technology innovation and expanding its market share. Under his
guidance, Innoviz is expected to make substantial contributions to the proliferation of
autonomous vehicles through the development of next-generation LiDAR solutions,
enhancement of production capabilities, and deepening of global partnerships. In the
long term, Innoviz's technology holds the promise of forming the foundation for a safer
and more efficient world, not only in autonomous driving but across a wide array of Al-

driven smart applications.

Source: https://innoviz.tech/
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#06 PsiQuantum Forges Research Alliance with
National Cancer Center Japan, Advancing Oncology
and Healthcare Applications with Fault-Tolerant
Quantum Computing

Published September 02, 2026  PsiQuantum News Japan, USA

| overview

PsiQuantum has signed a collaborative research agreement with the National Cancer
Center Japan (NCCJ) to accelerate oncology and healthcare applications using fault-
tolerant quantum computers. This partnership highlights the revolutionary potential
of quantum computing in drug discovery, diagnostics, and personalized medicine,

marking a pivotal step toward transforming future healthcare.
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PsiQuantum has announced the signing of a collaborative research agreement with
Japan's National Cancer Center (NCC)J). This landmark partnership aims to accelerate the
development of applications in oncology and the broader healthcare sector by
leveraging fault-tolerant quantum computers at a practical scale. The agreement
underscores the unprecedented capabilities quantum computing can bring to drug
discovery, personalized medicine, and disease diagnostics, representing a crucial

milestone in redefining the future of medical landscapes.

Technical / Clinical Details

e This joint research will harness the parallel processing and simulation capabilities of
quantum computers to tackle challenges previously intractable for conventional
supercomputers. These include complex biomolecular reactions, protein structure
analysis, drug candidate screening, and the optimization of personalized treatments

based on individual patient genetic information.

e PsiQuantum focuses on developing fault-tolerant quantum computers based on
silicon photonics, aiming to realize large-scale, error-resilient quantum computation
systems. The NCCJ's medical data and expertise will be crucial in validating the
efficacy of this quantum computing platform for medical applications and driving the

development of specific algorithms.

e Potential research themes include the discovery of new drug targets for specific
cancer types, elucidation of mechanisms of action for existing drugs, identification of
biomarkers for personalized medicine, and optimization of radiation or chemotherapy

protocols.

e The term "practical scale" refers to quantum computers that possess sufficient noise
tolerance and computational power to yield meaningful results for real-world medical
challenges, moving beyond mere quantum supremacy demonstrations to impact

actual healthcare scenarios.



Background & Context

Cancer treatment remains a formidable challenge, with new drug development requiring
immense time and cost. Quantum computing holds the potential to dramatically
accelerate drug discovery processes and enhance the accuracy of treatment outcome
predictions by surpassing traditional computers in molecular-level simulation
capabilities. Collaborations with world-leading medical institutions like the National
Cancer Center Japan are a strong signal that quantum technology is not merely a

theoretical possibility but can contribute to solving real clinical problems.

Strategic Significance & Outlook

Through this collaborative research, PsiQuantum aims to establish concrete application
cases for quantum computers in healthcare and demonstrate the practical value of its
technology. The National Cancer Center Japan is expected to generate new
breakthroughs in cancer prevention, diagnosis, and treatment by integrating cutting-
edge quantum technology into medical research. In the long term, this partnership has
the potential to make quantum computing an indispensable tool in healthcare systems

worldwide, significantly contributing to improving patients' quality of life.
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#07 Tower Semiconductor Sees Silicon Photonics Drive
Nearly Half of Revenue, Boosts 2028 Revenue Model to
$3.6 Billion Amidst High-Margin 300mm Wafer Shift

Published Published August 31, 2026  Seeking Alpha X ZXI)JL, USA
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| overview

Tower Semiconductor is rapidly establishing itself as a dominant force in silicon
photonics, with Al-related optical content now driving nearly half of its revenue.
Following a record Q2 2026 revenue of $460 million, the company has significantly
boosted its 2028 revenue forecast to $3.6 billion, primarily fueled by a strategic pivot
towards high-margin 300mm silicon photonics and SiGe wafers. This strategic
transformation positions Tower Semiconductor for robust, sustained growth within

the burgeoning Al and data center markets.
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Background

The relentless expansion of artificial intelligence (Al) and data centers is profoundly
reshaping the semiconductor landscape, creating unprecedented opportunities for
innovation and market leadership. A critical challenge emerging from this growth is the
increasing bottleneck in data center interconnects, necessitating a rapid industry-wide
transition from traditional electrical wiring to high-speed optical interconnects. Silicon
photonics has swiftly become a core enabling technology in this pivotal transformation.
Tower Semiconductor, by adeptly combining its extensive foundry experience with
specialized expertise in silicon photonics and unique process technologies, has
strategically positioned itself to capture significant value during this period of disruptive
change. The company is solidifying its role not merely as a chip manufacturer, but as a
crucial technology provider underpinning the advanced infrastructure for next-

generation communication.

Key Findings

Tower Semiconductor has rapidly emerged as a prominent leader in the silicon photonics
sector, driven by the explosive growth of Al-related optical content, which now
constitutes almost half of the company's total revenue. The company reported a record
second-quarter 2026 revenue of $460 million. Capitalizing on this strong performance
and a strategic pivot towards higher-margin 300mm silicon photonics and SiGe (silicon
germanium) wafers, Tower Semiconductor has significantly revised its 2028 revenue
model upwards to an impressive $3.6 billion. This transformation clearly indicates Tower
Semiconductor's successful capture of new growth drivers within the semiconductor

market.

e Tower Semiconductor's advanced silicon photonics technology directly addresses the
escalating demand for ultra-high-speed optical communication across critical
applications such as hyperscale data centers, high-performance computing (HPC),
and cutting-edge Al infrastructure. The company's capabilities enable the
sophisticated integration of optical communication chips and complex electronic
circuits onto a single silicon platform, leading to substantial enhancements in
performance while concurrently reducing overall system costs and power

consumption.



¢ A notable strategic shift involves the company's increased focus on 300mm wafer
production. This offers superior manufacturing efficiency, significantly improved yield,
and enhanced cost competitiveness compared to traditional 200mm wafers. This
provides a substantial advantage for large-scale commercial deployment, solidifying

Tower's leadership in these rapidly expanding, high-growth markets.

e SiGe (Silicon Germanium) technology is integral to this strategy, delivering
exceptional performance in high-speed analog and mixed-signal circuits. These
capabilities are crucial for enhancing the opto-electronic conversion efficiency and
sophisticated signal processing required in advanced silicon photonics products. In
demanding Al optical applications, where immense data processing speeds and high

bandwidth are paramount, SiGe plays a vital role in ensuring optimal performance.

e The fact that Al optical content now accounts for 'almost half' of the company's total
revenue signifies a critical milestone: silicon photonics is no longer a niche or
emerging technology but has firmly established itself as a critical, mainstream

component in the foundational infrastructure of advanced computing.

This continuous growth in Tower Semiconductor's silicon photonics business and the
substantial upward revision of its revenue model reflect strong confidence in the
company's future trajectory and its ability to execute. Its strategic emphasis on high-
margin 300mm silicon photonics and SiGe wafers directly aligns with the increasing
global demand for high-speed communication in an Al-driven society, enabling
sustained high-revenue growth. Moving forward, Tower Semiconductor is expected to
broaden the application of its silicon photonics technology into even more diverse and
innovative markets, including automotive LiDAR systems, advanced medical devices, and
other sensing applications, further amplifying its influence and strategic importance

within the global semiconductor industry.

Source: https://seekingalpha.com/article/4941685-tower-semiconductor-stock-silicon-photonics-
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#08 TSMC to Begin Chip-Level Co-Packaged Optics
(CPO) Production in H2 2026, Foreseeing Silicon
Photonics Dominance in Al

Published August 31, 2026 Taipei Times Taiwan

| overview

TSMC Vice President K.C. Hsu announced at SEMICON that silicon photonics will gain
dominance by next year, driven by Al demand, enabling chip-level Co-Packaged
Optics (CPO) packaging. TSMC is on track to begin CPO production in the second half
of 2026, noting that CPO adoption is accelerating faster than initially projected. This
strategic move is critical for addressing bandwidth and power efficiency challenges in

Al data centers, marking a significant inflection point for the semiconductor industry.



| N DEPTH

Key Findings

TSMC Vice President K.C. Hsu announced that silicon photonics is projected to become
the dominant technology by 2027, driven by surging Al demand, with the company on
track to begin production of chip-level Co-Packaged Optics (CPO) packaging in the
second half of 2026. This aggressive timeline underscores the industry's rapid shift to
address the unprecedented power and bandwidth requirements of advanced Al
workloads, providing a concrete solution to the escalating challenges in data center

infrastructure.

Technical / Clinical Details

Co-Packaged Optics integrates optical engines directly into the same package as the
processing unit, drastically shortening the electrical signal path from centimeters to
millimeters. This proximity significantly reduces power consumption and boosts data
transmission speeds, overcoming the limitations of traditional electrical interconnects.
Hsu emphasized that CPO adoption is progressing at a faster pace than initial forecasts,
signaling TSMC's readiness to mass-produce this transformative packaging technology.
By minimizing signal loss and power draw, CPO enables the construction of higher-
bandwidth, more energy-efficient Al clusters, which are essential for next-generation
800G and 1.6T optical networks.

Background & Context

The relentless growth of Al has pushed conventional data transmission technologies to
their limits, leading to increased power consumption and thermal management issues in
data centers. Silicon photonics, combined with CPO, offers a viable path forward by
replacing power-hungry electrical interconnects with high-speed, low-power optical
links. TSMC's commitment to CPO production, as a leading semiconductor foundry, is a
crucial development that will catalyze widespread adoption across the industry,
reshaping the supply chain and positioning CPO as a foundational technology for Al
infrastructure. This strategic direction aligns with major players like Nvidia and Marvell,

who are also heavily investing in CPO solutions.



Strategic Significance & Outlook

TSMC's entry into CPO mass production represents a paradigm shift for Al infrastructure
design, promising to unlock new levels of performance and efficiency. By alleviating
computational and bandwidth bottlenecks, CPO will enable the development and
deployment of more complex and larger-scale Al models. Beyond data centers, the
technology is expected to extend its influence into High-Performance Computing (HPC)
and edge Al devices, accelerating digital transformation across various sectors. This
widespread adoption will also create significant opportunities for optical component
manufacturers and advanced packaging providers, driving further innovation in the

photonics ecosystem.
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#09 Ciena Predicts Al to Drive Multi-Year Optical

Infrastructure Investment Cycle, Accelerating 800G and
1.6T Optical Connectivity Demand

Published September 03, 2026  RCR Wireless News  USA

| overview

Ciena projects that the rapid proliferation of artificial intelligence (Al) will fuel a multi-
year investment cycle in optical infrastructure, driven by escalating bandwidth
demand and network traffic across traditional WANSs, Al WANSs, and data center
environments. Optical connectivity is becoming increasingly critical for Al
architectures, which demand higher capacity, speed, density, and lower power
consumption. This trend is expected to accelerate the transition to 800G and 1.6T
optical technologies, creating new opportunities for telecommunications providers

and data center operators.
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Key Findings

Ciena has announced its projection that the burgeoning impact of Artificial Intelligence
(Al) will catalyze a multi-year investment cycle in optical infrastructure. This outlook is

grounded in the sustained surge in bandwidth connectivity demand and network traffic
expected across traditional Wide Area Networks (WANSs), dedicated Al WANs, and data

center environments.

Technical / Clinical Details

Al architectures are inherently bandwidth-intensive, necessitating significantly higher
capacities, speeds, and densities, alongside stringent lower power requirements,
compared to conventional computing paradigms. Optical connectivity solutions are
becoming indispensable to meet these demands, offering superior performance over
electrical interconnects, especially for large-scale Al clusters and high-performance
computing. Ciena's analysis indicates that this surge will accelerate the deployment of
advanced optical technologies, including those supporting 800G and beyond 1.6T data
rates. These solutions are crucial for mitigating signal degradation, reducing latency, and
drastically improving energy efficiency within and between data centers, directly

addressing the core challenges posed by hyperscale Al workloads.

Background & Context

The proliferation of Al is not merely a software evolution; it demands a fundamental re-
architecture of the underlying physical infrastructure. Training and inference for complex
Al models require massive, real-time data transfers, making network performance a
critical bottleneck. Traditional electrical signaling struggles with the increasing distances
and data rates, leading to higher power consumption and heat generation.
Consequently, the industry is witnessing a concerted shift towards photonics-based
solutions, such as Co-Packaged Optics (CPO) and silicon photonics, to enable more
efficient and scalable data transfer. Ciena's forecast reflects this broader industry
transition, positioning optical networking as a foundational technology for future Al

development.



Strategic Significance & Outlook

This anticipated investment cycle represents a significant growth opportunity for optical
networking providers. It will drive innovation in new optical components, coherent
technologies, and network management solutions designed for Al-specific traffic
patterns. For telecommunications providers and cloud operators, it implies a strategic
imperative to upgrade their networks to remain competitive and support next-
generation Al services. The enhanced optical infrastructure will not only enable more
powerful Al but also underpin the expansion of 5G, 10T, and other data-intensive
applications, contributing to a more robust and responsive global digital ecosystem. This
sustained demand for high-performance optical solutions will reshape market dynamics

and foster collaborative innovation across the semiconductor and networking industries.

Source: https://rcrwireless.com/20260903/connectivity/ciena-ai-optical
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#10 Cisco Declares Co-Packaged Optics (CPO) Ready for

Mass Deployment Amid Surging Al Data Center
Demand

Published September 01, 2026  digitimes  USA

| overview

Cisco announced that Co-Packaged Optics (CPO) has transitioned from a laboratory
promise to a commercial necessity, as Al data centers confront critical power budget
and bandwidth limitations. While the company anticipates the coexistence of
pluggable modules, Near-Packaged Optics (NPO), and CPO, the maturity of CPO
specifically holds the potential to fundamentally reshape how hyperscale
infrastructure is built. Cisco's stance underscores CPO's readiness and strategic

importance in Al-driven data center networking.
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Key Findings

Cisco announced that Co-Packaged Optics (CPO) technology has advanced beyond the
laboratory and is now ready for mass deployment, marking a crucial transition to
commercial viability as Al data centers grapple with escalating power and bandwidth
constraints. This signifies a pivotal moment in the evolution of optical interconnects,

aligning with the demanding requirements of the Al era.

Technical / Clinical Details

Cisco's strategy for data center interconnects encompasses a multi-faceted approach,
acknowledging the continued relevance of traditional pluggable optical modules, Near-
Packaged Optics (NPO) where optical engines are positioned close to the switch ASIC,
and CPO, which fully integrates the optical engine within the same package as the ASIC.
CPO distinguishes itself by dramatically shortening the electrical trace lengths,
minimizing power loss during data transmission, and significantly enhancing bandwidth
density. This technology is recognized as one of the most efficient means to achieve the
ultra-high-speed and massive data transfer rates required by Al workloads, particularly in

hyperscale Al clusters performing hundreds of petaflops to exaflops of computation.

Background & Context

The rise of Al, especially large language models, has imposed unprecedented challenges
on data center design and operation. Conventional copper cabling and pluggable optical
modules face limitations in power consumption, cooling requirements, and physical
footprint when facilitating communication between GPUs or within server racks. CPO has
emerged as a radical solution to these issues, garnering significant interest from
hyperscale data center operators like Microsoft, Google, Meta, Amazon, and Al chip
vendors such as Nvidia. Cisco's declaration of CPO's readiness for mass production
strongly indicates that this technology is moving from conceptual promise to tangible

commercial deployment.



Strategic Significance & Outlook

Cisco's announcement suggests that CPO is poised to redefine the construction of
hyperscale data center infrastructure. In the future, CPO adoption is expected to lead to
dramatic improvements in overall data center power efficiency, resulting in reduced
operational costs and enhanced sustainability. Furthermore, higher bandwidth density
will accelerate the scaling of Al compute capabilities, enabling the development of novel
Al applications. As a leading network equipment vendor, Cisco's active promotion of
CPO will likely catalyze innovation across the entire supply chain and accelerate
standardization efforts. This will drive the evolution of Al-era data centers towards more

high-performance and environmentally friendly infrastructures.

Source: https://www.digitimes.com/news/a20260901PD213/cpo-cisco-demand-optics-commercial.html
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#11 iPronics Raises $125 Million Series B Funding,
Including Nvidia's Participation, to Scale
Programmable Optical Networking for Al Data Centers

Published September 02, 2026 PR Newswire USA

| overview

iPronics, a pioneer in silicon photonics-based programmable optical circuit switching,
has secured $125 million in Series B funding to accelerate its market expansion and
commercial deployment for Al data centers. This capital aims to deliver a
programmable optical layer that allows Al clusters to reconfigure connectivity in real-
time, optimizing cost, power, and complexity management. Notably, Al giant Nvidia
participated in this funding round, underscoring the perceived critical importance of

iPronics' technology for next-generation Al infrastructure.
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Key Findings

iPronics announced it has successfully raised $125 million in Series B funding, including
participation from Nvidia, to accelerate the scaling and commercial deployment of its
programmable optical networking solutions for Al data centers. This significant
investment validates iPronics' silicon photonics-based technology as a crucial enabler for
managing the burgeoning demands of Al clusters in terms of connectivity, power

efficiency, and cost.

Technical / Clinical Details

iPronics specializes in programmable optical circuit switching (P-OCS built on silicon
photonics. Their technology provides a dynamic, programmable optical layer that allows
Al clusters to reconfigure their interconnectivity in real-time. This capability is paramount
for optimizing data transfer paths, enhancing network flexibility, and dramatically
reducing power consumption compared to traditional fixed-fiber optical networks.
iPronics' P-OCS can efficiently allocate bandwidth in response to fluctuating Al
workloads, maximizing infrastructure utilization. This innovative approach leverages the
benefits of coherent optical communication to significantly boost the scalability and

performance of data centers, addressing bottlenecks in Al computation.

Background & Context

The rapid advancement of Al has placed unprecedented demands on data center
compute capacity and network bandwidth. Specifically, high-speed interconnects
between GPU clusters have become a major bottleneck for Al training, leading to
immense power consumption and cooling costs. In this context, programmable optical
networks have emerged as one of the most promising solutions to these challenges.
Nvidia's participation in this funding round is a strong indication of the industry's
recognition that innovating optical network infrastructure is essential to fully unleash the
potential of Al chips. Nvidia has consistently emphasized the importance of high-
performance optical interconnects within its Al accelerator ecosystem, suggesting that

iPronics' technology aligns perfectly with its strategic vision.



Strategic Significance & Outlook

The $125 million funding will be instrumental for iPronics in establishing its leadership
within the Al data center market. Accelerating market expansion and commercial
deployment, their programmable optical networking technology has the potential to
become a standard for Al infrastructure among hyperscale cloud providers and
enterprise data centers. The collaboration with Nvidia is expected to further foster joint
technology development and market penetration, positioning iPronics at the forefront of
shaping the future of Al-era data center networking. This advancement promises to
dramatically improve Al computational efficiency and scalability, thereby accelerating the

emergence of new Al applications and services.

Source: https://www.globenewswire.com/news-release/2026/09/02/3355203/0/en/ipronics-raises-125-

million-to-scale-programmable-optical-networking-for-ai-data-centers.html
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#12 Marvell Predicts Co-Packaged Optics (CPO) Scale-
Up from Late 2027, Emphasizing Taiwan and TSMC's
Central Role

Published September 02, 2026  digitimes  Taiwan

| overview

Marvell's Senior Vice President and CTO, Radha Nagarajan, announced at SEMICON
Taiwan 2026 that the significant commercial scale-up of Co-Packaged Optics (CPO) is
anticipated to begin in late 2027. He emphasized that Taiwan, and particularly TSMC,
will play a central role in this large-scale deployment. This statement marks a crucial
milestone in the optical communication technology roadmap driven by Al
infrastructure evolution, indicating steady industry progress towards CPO practical

implementation.
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Key Findings

Marvell's Senior Vice President and CTO, Radha Nagarajan, projected at SEMICON Taiwan
2026 that the substantial commercial scale-up of Co-Packaged Optics (CPO) is expected
to commence in late 2027. He underscored that Taiwan, and specifically the global

semiconductor foundry TSMC, will play a pivotal role in this widespread deployment.

Technical / Clinical Details

CPO is a groundbreaking technology that integrates switching Application-Specific
Integrated Circuits (ASICs) with optical engines within the same package. This integration
dramatically shortens electrical trace lengths, resulting in significant reductions in power
consumption during data transmission and vastly improved bandwidth density.
Nagarajan explained that the full-scale commercialization of CPO requires advanced
packaging techniques and massive manufacturing capabilities, making advanced
foundries like TSMC indispensable. Platforms such as TSMC's Compact Universal
Photonics Engine (COUPE) are critical enablers for ensuring CPO scalability and

supporting its mass production.

Background & Context

The explosive growth of Al workloads has created pressing challenges related to power
consumption and data transfer bottlenecks within data centers. Traditional pluggable
optical modules struggle with signal loss and power draw due to longer electrical traces.
CPO is seen as a key solution to these issues, enabling the ultra-high-speed and energy-
efficient interconnects required by next-generation Al data centers. Marvell, a leading
provider of optical transceivers and semiconductor solutions for network infrastructure,
offers a robust industry outlook on the CPO roadmap with its CTO's specific timeline and

emphasis on Taiwan and TSMC's roles.



Strategic Significance & Outlook

Marvell's prediction of CPO's scale-up from late 2027 holds profound implications for
the evolution of Al infrastructure. The widespread adoption of this technology will bring
about a significant transformation in data center design and operation, contributing to
enhanced power efficiency, reduced operational costs, and improved scalability of
computing power. With Taiwan and TSMC at the heart of this technological revolution,
the Asia-Pacific region is expected to solidify its position as an even more critical hub in
the global optical communications market. CPO implementation is set to accelerate the
realization of next-generation optical networks, such as 800G and 1.6T, thereby fostering

innovation in areas like Al, HPC, and cloud computing.

Source: https://www.digitimes.com/news/a20260902PD227/marvell-tsmc-silicon-taiwan-photonics.html
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#13 Kulicke & Soffa Enhances Thermal Compression

Bonding (TCB) Technology for Co-Packaged Optics
(CPO) to Boost Al Infrastructure

Published September 01, 2026 PR Newswire USA

| overview

Kulicke & Soffa (K&S) announced it is enhancing its advanced packaging portfolio,
including Thermal Compression Bonding (TCB) solutions, for Co-Packaged Optics
(CPO) applications to meet soaring Al infrastructure demand. The company's TCB
technology supports the industry's transition from traditional pluggable optical
modules to silicon photonics-based CPO, essential for achieving high-bandwidth,
energy-efficient network architectures. This strategic move accelerates CPO
implementation and contributes to next-generation data center performance

improvements.
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Key Findings

Kulicke & Soffa (K&S) announced the strengthening of its advanced packaging portfolio,
specifically focusing on Thermal Compression Bonding (TCB) solutions essential for Co-
Packaged Optics (CPO) applications, in response to the surging demand for Al
infrastructure. This advancement in packaging technology marks a critical step towards

realizing high-bandwidth and energy-efficient Al network architectures.

Technical / Clinical Details

K&S's Thermal Compression Bonding (TCB) technology is a high-precision process for
forming fine-pitch interconnections, such as micro-bumps or hybrid bonds. In CPQ, it is
crucial to integrate the Application-Specific Integrated Circuit (ASIC) and optical engine
in close proximity within the same package, and TCB serves as a primary bonding
technique for this integration. K&S is refining its TCB technology to improve yield,
optimize throughput, and enhance reliability in the manufacturing of CPO modules. This
technology helps address the power consumption and signal loss issues inherent in
traditional pluggable optical modules, accelerating the industry's shift towards silicon
photonics-based CPO. This dramatic shortening of electrical signal paths enables next-
generation Al/High-Performance Computing (HPC) systems with multi-petabit per

second bandwidth and significant power reductions, potentially exceeding 50%.

Background & Context

The explosive growth of Al workloads has placed unprecedented demands on data
transfer speeds and power efficiency in data centers and high-performance computing
systems. Traditional electrical interconnects and pluggable optical modules are reaching
their limits in meeting these requirements, making Co-Packaged Optics (CPO) a highly
anticipated next-generation solution. CPO leverages the advantages of optical
communication by integrating optical components directly at the chip level, but this
intricate integration necessitates extremely advanced packaging technologies. The
commitment of leading semiconductor packaging equipment providers like K&S to
enhance CPO-specific solutions is vital for the maturation and mass production of the

CPO ecosystem.



Strategic Significance & Outlook

Kulicke & Soffa's enhancement of TCB technology for CPO is a crucial catalyst for the
evolution of Al infrastructure. This technological advancement will make CPO mass
production a reality, enabling the construction of higher-performance and more energy-
efficient Al data centers. In the future, the widespread adoption of CPO technology is
expected to reduce data center power consumption and operational costs, promoting
the sustainable growth of Al. K&S's advanced packaging solutions will help resolve some
of the most complex interconnect challenges facing the semiconductor industry,

providing a foundation for further innovation in Al, HPC, and cloud computing sectors.

Source: https://www.prnewswire.com/news-releases/kulicke--soffa-advances-ai-infrastructure-through-

co-packaged-optics-cpo-and-advanced-packaging-leadership-302865846.html
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#14 Credo Technology Group Joins Open CPX MSA to
Drive Interoperable Optical Interconnect Development
for Next-Gen Al Infrastructure

Published August 31, 2026  Business Wire  USA

| overview

Credo Technology Group announced its participation in the Open Co-packaged
Interface Multi-Source Agreement (Open CPX MSA) to support the development of
interoperable near-packaged and Co-Packaged Optics (CPO) optical interconnect
architectures for next-generation Al infrastructure. The Open CPX MSA is defining
open specifications for high-speed, high-density connections between ASICs and
NPO/CPO. Credo's involvement will contribute to the standardization and ecosystem

expansion of optical interconnects in Al data centers.
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Key Findings

Credo Technology Group announced its membership in the Open Co-packaged Interface
Multi-Source Agreement (Open CPX MSA), committing to contribute to the
standardization and development of interoperable near-packaged and Co-Packaged
Optics (CPO) optical interconnect architectures. This move is critical for next-generation
Al infrastructure and reflects the industry's recognition of the importance of open
technical specifications in addressing bandwidth and power efficiency challenges in Al

data centers.

Technical / Clinical Details

The Open CPX MSA aims to define open specifications for achieving high-speed, high-
density connections between Application-Specific Integrated Circuits (ASICs), used in Al
accelerators and network switches, and optical engines in Near-Packaged Optics (NPO)
or Co-Packaged Optics (CPO) configurations. Credo Technology Group brings extensive
expertise in high-performance SerDes (Serializer/Deserializer) technology, which will be
instrumental in optimizing the interface between electrical and optical signals within the
MSA. The focus areas include maintaining signal integrity during data transmission from
ASICs to NPO/CPO, achieving high data rates at low power, and ensuring compatibility
between components from different vendors. This approach allows data center operators
to build Al infrastructure efficiently by selecting optimal components from a flexible

supply chain.

Background & Context

The exponential growth of Al workloads places unprecedented demands on data center
interconnects, pushing the limits of traditional pluggable optical modules. Specifically,
ultra-high-speed and low-latency data transfer within GPU clusters are essential,
necessitating technologies like NPO and CPO that bring optical engines physically closer
to the ASICs. However, for these new packaging technologies to gain widespread
adoption, open standard specifications are crucial to ensure that chips and optical
engines from different vendors can reliably interoperate. The Open CPX MSA is a key
organization driving this standardization, and the participation of major interconnect
technology providers like Credo will accelerate the rapid maturation and broad adoption

of the CPO ecosystem.



Strategic Significance & Outlook

Credo Technology Group's participation in the Open CPX MSA is set to accelerate the
evolution of optical interconnects in Al data centers. The establishment of open standard
specifications will foster innovation in CPO technology and enhance cost-efficiency and
supply stability by ensuring supply chain diversity. This will enable data center operators
to deploy higher-performance, more energy-efficient Al infrastructure more rapidly,
supporting the further advancement of Al. With leading companies like Credo actively
involved, Al-era data center networking is poised to move towards a future of greater

interoperability and scalability.

Source: https://investors.credosemi.com/news-events/news/news-details/2026/Credo-Joins-Open-CPX-
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#15 POET Technologies to Showcase Al and Data
Center Photonics at CIOE 2026, Focusing on High-
Power Multi-Wavelength Laser Sources

Published September 04, 2026  Stock Titan (POET SEC Filing) Canada
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| overview

POET Technologies announced its plans to showcase innovative photonics products
for the Al and data center markets at the China International Optoelectronic
Exposition (CIOE) from September 9-11, 2026. The company will particularly highlight
high-power, multi-wavelength laser sources and proprietary photonic integrated
solutions tailored for Al, machine learning, and data center interconnects. This
exhibition demonstrates POET's potential to contribute to the construction of next-

generation high-speed and high-efficiency optical communication infrastructure.
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Key Findings

POET Technologies announced its intention to exhibit cutting-edge photonics products
specifically designed for the Al and data center markets at the China International
Optoelectronic Exposition (CIOE), held from September 9-11, 2026. The company will
focus on high-power, multi-wavelength laser sources and proprietary photonic
integrated solutions, which are critical for significantly enhancing interconnects in Al,

machine learning, and data center environments.

Technical / Clinical Details

POET Technologies offers innovative solutions centered around its Optical Engine on
Package (OEoP) platform, combining silicon photonics with proprietary integration
techniques. At CIOE, particular emphasis will be placed on high-power laser sources that
support multiple wavelengths, designed to meet the enormous data transfer demands of
Al workloads. These lasers provide the optical power required by 800G and 1.6T optical
transceivers within data centers, enabling ultra-high-speed communication while
maintaining signal integrity. Furthermore, POET's photonic integrated solutions reduce
footprint, lower power consumption, and streamline manufacturing costs by integrating
multiple optical components onto a single chip. This approach aims to eliminate
interconnect bottlenecks between Al accelerators, thereby improving the overall

performance and energy efficiency of Al clusters.

Background & Context

The rapid advancements in Al and machine learning are driving significant
transformations in data center interconnect architectures. Traditional electrical wiring and
pluggable optical modules are increasingly struggling to cope with the escalating
bandwidth demands and power consumption challenges. Consequently, technologies
that bring optical engines closer to the chip, such as Co-Packaged Optics (CPO) and
Near-Packaged Optics (NPO), are gaining prominence. Companies like POET
Technologies provide the key optical components and integration platforms necessary to
realize these next-generation interconnect solutions. CIOE, being one of Asia's largest
optoelectronic industry exhibitions, signifies POET's strategic positioning within the

crucial Chinese Al market.



Strategic Significance & Outlook

The Al and data center photonics products showcased by POET Technologies at CIOE
have the potential to significantly contribute to the realization of next-generation optical
communication technologies. High-power multi-wavelength laser sources and integrated
solutions will enable efficient and scalable interconnects crucial for maximizing Al
computational power, thus fostering further Al development. The widespread adoption
of this technology is expected to improve data center power efficiency, reduce
operational costs, and open up new possibilities in areas like edge Al and high-
performance computing. POET's innovations are anticipated to invigorate competition
within the optical communications industry and contribute to the construction of more

high-performance and sustainable digital infrastructure.

Source: https://www.stocktitan.net/sec-filings/POET/6-k-poet-technologies-inc-current-report-foreign-
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#16 BigGo Finance Report: Al Compute Interconnect at
Inflection Point, NPO and CPO Reshaping Industry
Value Chain

Published August 31, 2026  BigGo Finance  USA

| overview

According to a BigGo Finance report, Al compute interconnects are at a critical
inflection point, with Near-Packaged Optics (NPO) and Co-Packaged Optics (CPO)
fundamentally reshaping the industry value chain. CPO co-packages switching ASICs
with optical engines, dramatically reducing high-speed electrical path lengths to
millimeter scale, yielding substantial power reductions. Nvidia has already shipped
two generations of CPO switches, and TSMC's Compact Universal Photonic Engine
(COUPE) platform serves as a vital manufacturing base for CPO scaling. This trend will

define the performance and efficiency of data centers in the Al era.
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Key Findings

A report from BigGo Finance highlights that Al computing interconnects are at a
definitive inflection point, with Near-Packaged Optics (NPO) and Co-Packaged Optics
(CPO) fundamentally restructuring the value chain across the semiconductor and optical
communications industries. CPO, in particular, is identified as a key technology for

drastically reducing power consumption within data centers.

Technical / Clinical Details

The report explains that CPO integrates switching ASICs (Application-Specific Integrated
Circuits) with optical engines within the same package, thereby shortening the high-
speed electrical path lengths—previously observed in traditional optical modules—to
millimeter scales. This physical proximity minimizes signal loss and significantly reduces
power consumption during data transmission, enabling more efficient deployment of
next-generation ultra-high-speed optical networks like 800G and 1.6T. Nvidia has been a
frontrunner in CPO adoption, having already shipped two generations of CPO switches
for Al clusters. On the manufacturing front, TSMC's Compact Universal Photonic Engine
(COUPE) platform is critical for large-scale CPO scaling, supporting advanced chiplet

integration and optical engine packaging.

Background & Context

The explosive growth of Al has imposed unprecedented demands on data center
compute capacity and data transfer volumes. Traditional electrical interconnects and
pluggable optical modules have struggled to meet the escalating bandwidth
requirements, power consumption, and thermal density challenges, leading to significant
operational costs and environmental concerns for data centers. NPO and CPO have
emerged as fundamental solutions to these issues, garnering significant industry
attention. By tightly integrating ASICs and optical engines, these technologies bring the
benefits of optical communication directly to the chip level, providing an infrastructure
optimized for Al workloads. The active adoption of CPO by Al leaders like Nvidia and the
provision of manufacturing platforms by foundries such as TSMC clearly indicate that this

technology is becoming an industry standard.



Strategic Significance & Outlook

The widespread adoption of NPO and CPO will revolutionize the design and construction
of Al data centers. This will lead to dramatic improvements in power efficiency and
bandwidth expansion, enabling the training and deployment of larger and more complex
Al models. Furthermore, the restructuring of the industry value chain will foster new
business models and partnerships, strengthening collaboration between semiconductor
manufacturers, optical component manufacturers, and system integrators. The presence
of advanced manufacturing foundations like TSMC's COUPE platform will accelerate
further innovation in CPO technology and its deployment into a wider range of
applications. Al-era data centers are projected to evolve into a more high-performance

and sustainable future through this technological revolution.

Source: https://finance.biggo.com/news/c5753c67-7a73-4ed2-bea5-bbd338af05dd
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#17 SEMICON Taiwan Focuses on Silicon Photonics and
Co-Packaged Optics (CPO) for Al Infrastructure;
Foxconn to Ship CPO Switches in Q3

Published August 30, 2026 CNA Taiwan

| overview

SEMICON Taiwan 2026 announced its primary focus on silicon photonics and Co-
Packaged Optics (CPO) technologies to meet the explosive demand from Al
infrastructure. Key highlights include advancements in TSMC's Compact Universal
Photonics Engine (COUPE) platform and broader industry movements towards CPO
mass production. Hon Hai Precision Industry (Foxconn) is set to begin shipping CPO
switches in Q3 2026, marking this year as pivotal for the large-scale deployment of
these technologies. The event underscores Taiwan's role as a major hub for optical

communication technologies in next-generation Al infrastructure.
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Key Findings

SEMICON Taiwan 2026 is set to prominently feature silicon photonics and Co-Packaged
Optics (CPO) technologies, addressing the escalating demands of Al infrastructure. A
significant announcement highlights Hon Hai Precision Industry (Foxconn)'s plan to
commence shipping CPO switches in the third quarter of 2026, indicating that this year

will be critical for the large-scale deployment of these innovative optical technologies.

Technical / Clinical Details

CPO is a technology designed to minimize the conversion distance between electrical
and optical signals, thereby substantially reducing power consumption and latency. This
enables the ultra-high-speed and massive data transfer required by demanding Al
workloads. At SEMICON Taiwan, TSMC's Compact Universal Photonics Engine (COUPE)
platform is expected to be a central topic, recognized as a key advanced packaging
solution enabling CPO mass production. COUPE efficiently integrates optical chiplets and
electrical chips, ensuring reliable co-packaging. Foxconn's initiation of CPO switch
shipments clearly demonstrates that this technology has moved beyond the research
and development phase into concrete product availability, increasing its practical utility
for Al data centers. This development is expected to accelerate the deployment of next-

generation optical networks, such as 800G and 1.6T.

Background & Context

The increasing complexity of Al models and the explosive growth of data volumes are
placing unprecedented pressure on data center interconnect technologies. Traditional
pluggable optical modules and electrical cabling are facing significant challenges in
power consumption, cooling, and bandwidth limitations, becoming bottlenecks for
efficient Al computation. Silicon photonics and CPO are recognized as the most
promising solutions to overcome these challenges, with major industry players actively
investing in their development and deployment. Taiwan, with its world-class
semiconductor ecosystem including TSMC, is expected to play a central role in the
manufacturing and innovation of CPO technology. SEMICON Taiwan serves as a vital

platform for this ecosystem to converge and share the latest technological trends.



Strategic Significance & Outlook

The view that 2026 will be a decisive year for the large-scale deployment of CPO
technology holds significant implications for shaping the future of Al infrastructure. As
major companies like Foxconn begin shipping CPO switches, market penetration will
accelerate, leading to dramatic improvements in the power efficiency and computational
capacity of Al data centers. The widespread adoption of this technology will contribute
to reduced operational costs and enhanced sustainability, further driving innovation in
fields such such as Al, High-Performance Computing (HPC), and cloud computing.
Taiwan, as a central hub for the CPO ecosystem, is expected to play an indispensable role

in the development of the global digital economy.

Source: https://focustaiwan.tw/sci-tech/202608300007
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#18 Marvell Expands Photonic Fabric with Google TPU

Ecosystem Partnership, 8 Tbps Optical I/0 Chiplet
Demo, and Celestial Al Acquisition

Published September 01, 2026  FUNDA | Substack ~ USA

| overview

Google and Marvell announced a strategic partnership for custom silicon programs
connecting to the TPU ecosystem, leading Marvell to significantly increase its FY27
revenue outlook for scale-up optics. Ayar Labs demonstrated an 8 Tbps optical /O
chiplet, and Marvell acquired Celestial Al to launch its Photonic Fabric memory line,
combining optical SoCs with HBM cache. These moves underscore the dramatic
expansion of optical communication’s role in Al and HPC, accelerating bottleneck

resolution and efficiency in data transfer.
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Key Findings

Google and Marvell announced a strategic collaboration on custom silicon programs
designed to interface with Google's Tensor Processing Unit (TPU) ecosystem.
Concurrently, Marvell significantly increased its fiscal year 2027 revenue outlook for
scale-up optics, emphasizing the central role of optical communication technology in Al
infrastructure. Furthermore, Ayar Labs successfully demonstrated an astonishing 8 Tbps
optical 1/0 chiplet, and Marvell acquired Celestial Al to launch its Photonic Fabric
memory line, which combines optical Systems-on-Chip (SoCs) with High Bandwidth
Memory (HBM) cache, poised to fundamentally transform data center performance in

the Al era.

Technical / Clinical Details

The Google-Marvell partnership suggests that advanced optical interconnects will be
indispensable for next-generation TPU architectures. Marvell's 'scale-up optics,'
projected for substantial revenue growth, refers to a suite of technologies designed to
integrate multiple ASICs or GPUs and accelerate data transfer. Ayar Labs' demonstrated 8
Tbps optical I/O chiplet holds the potential to deliver petabit-scale bandwidth over a
single optical interface, drastically reducing power consumption compared to traditional
electrical wiring. Marvell's acquisition of Celestial Al and the launch of its Photonic Fabric
memory line represent a strategic push towards Co-Packaged Optics (CPO) and chiplet
approaches that directly integrate optical technology with processors and memory. This
strategy aims to eliminate data transfer bottlenecks and enable efficient communication
between Al accelerators, thereby dramatically improving Al workload training speeds

and inference performance.



Background & Context

The rapid evolution of Al and HPC has placed unprecedented demands not only on data
center compute capacity but also on the bandwidth and power efficiency of the
underlying data transfer. Particularly, data transfers within large GPU clusters and
between Al accelerators have reached limitations with conventional copper cabling and
pluggable optical modules, exacerbating issues of power consumption and heat. Against
this backdrop, there is growing interest in 'In-Package Optics' and 'Co-Packaged Optics'
technologies that integrate optical components directly onto the chip. Strategic moves
by industry leaders like Marvell and Google in this domain strongly indicate that optical

technology is the next frontier for Al infrastructure.

Strategic Significance & Outlook

These strategic partnerships, acquisitions, and technology demonstrations hold profound
implications for shaping the future of Al and high-performance computing. Marvell's
Photonic Fabric memory line and Ayar Labs' 8 Tbps chiplet are expected to accelerate Al
innovation by resolving data transfer bottlenecks and improving power efficiency as Al
models grow in size and complexity. With optical communication integrated down to the
chip level, data centers will evolve into higher-performance and more sustainable
infrastructures, opening new possibilities in fields such as autonomous driving, medical
Al, and scientific simulations. This trend is set to blur the lines between semiconductors
and optical communications, ushering in a new era of competition and collaboration

across the industry.

Source: https://fundaai.substack.com/p/deepoptics-scale-in-moves-optics
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#19 Semiconductor Engineering Analyzes: Photonics
Forces Chiplet Rethink, Multi-Physics Co-Design to
Solve Thermal, Stress, Alignment Challenges

Published August 31, 2026  Semiconductor Engineering  USA

| overview

Semiconductor Engineering reports that the integration of photonics is fundamentally
forcing a reevaluation of chiplet design. Due to the bidirectional interaction of
thermal, mechanical, electromagnetic, and optical effects, design has evolved from a
simple placement problem to a multi-physics co-design challenge. While bringing
optical chiplets closer to computational silicon improves bandwidth and power
efficiency, it simultaneously complicates thermal management, stress, alignment, and
reliability issues. TSMC's announcement of the Compact Universal Photonic Engine
(COUPE) for optical chiplet mass production demonstrates its approach to these

challenges.
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Key Findings

Semiconductor Engineering reported that the integration of photonics is necessitating a
fundamental rethinking of chiplet design. This evolution is driven by the bidirectional
interaction of thermal, mechanical, electromagnetic, and optical effects, transforming
chiplet design from a mere placement challenge into a complex multi-physics co-design

problem.

Technical / Clinical Details

Approaches like Co-Packaged Optics (CPO) and In-Package Optics, which tightly
integrate optical chiplets with computational silicon, promise significant improvements
in data transmission bandwidth and power efficiency. However, this integration
introduces new design challenges. For example, heat generated by an optical chiplet can
impact the performance of adjacent computational silicon, and vice versa. Discrepancies
in thermal expansion coefficients between chiplets made of different materials can
induce mechanical stress, potentially compromising optical alignment stability and long-
term reliability. Consequently, designers must adopt a 'multi-physics co-design'’
framework that simultaneously considers thermal, stress, electromagnetic, and optical
characteristics. TSMC's Compact Universal Photonic Engine (COUPE), announced for the
mass production of optical chiplets, is an advanced packaging platform designed to
address these complex challenges by integrating precise alignment and thermal

management technologies.

Background & Context

The explosive growth of data processing in Al, High-Performance Computing (HPC), and
cloud data centers has exposed the limitations of traditional electrical interconnects.
Electrical wiring has become a bottleneck in terms of bandwidth, power consumption,
and signal loss, impeding the scalability of next-generation systems. In contrast, optical
communication offers a promising solution for ultra-high-speed, low-power data
transfer, but the process of integrating optical components directly with semiconductor
chips is exceedingly complex. Chiplet architectures aim to enhance flexibility and
efficiency by combining smaller chips with different functionalities, but the introduction

of photonics chiplets adds a new dimension of complexity to this design paradigm.



Strategic Significance & Outlook

The shift towards multi-physics co-design for photonics chiplets will accelerate the
evolution of semiconductor design tools and necessitate new expertise in heterogeneous
integration. Platforms like TSMC's COUPE will play a critical role in simplifying this
complex integration process and enabling the mass production of optical chiplets. This
will allow Al accelerators and network switches to achieve higher bandwidth density,
superior power efficiency, and lower latency. Ultimately, this technological innovation is
expected to dramatically enhance Al computational capabilities, support the sustainable
growth of data centers, and open up new application possibilities in areas such as
autonomous driving, medical diagnostics, and scientific research. The convergence of
semiconductors and optical communications will be an indispensable element in shaping

the future of digital technology.

Source: https://semiengineering.com/photonics-forces-a-chiplet-rethink/
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#20 Al-Driven Hyperscale Demand Triggers Surge in

Optical Transceiver Investment and Strategic M&A, Led
by NVIDIA and Marvell

Published August 31, 2026  GlobeNewswire USA
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| overview

The escalating demand from Al workloads is fueling a rapid acceleration in
investment and strategic M&A within the optical transceiver market, reshaping global
connectivity infrastructure. NVIDIA invested $2 billion in Lumentum, while Marvell
announced the acquisition of Celestial Al for up to $5.5 billion. Key players like
Applied Optoelectronics (AOI) and Lumentum are committing significant capital to
ramp up 800Gbps and 1.6Tbps transceiver production. This intense activity
underscores the critical need for high-bandwidth, low-latency optical interconnects to

support next-generation Al data centers.
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Key Findings

The global optical transceiver market is experiencing a significant surge in investment
and strategic mergers and acquisitions, driven by the explosive growth of Al workloads
and hyperscale data center demand. Major moves include NVIDIA's $2 billion investment
in Lumentum and Marvell's announcement to acquire Celestial Al for up to $5.5 billion,
signaling a profound shift towards advanced optical connectivity solutions operating at
400G, 800G, and 1.6T.

Technical and Business Details

¢ NVIDIA's Lumentum Investment: NVIDIA's $2 billion investment in Lumentum, a
leading provider of optical communication products, highlights a strategic
commitment to securing critical components for future Al infrastructure. This
partnership aims to accelerate the development and deployment of high-

performance optical interconnects.

e Marvell's Celestial Al Acquisition: Marvell Technology's acquisition of Celestial Al,
specializing in silicon photonics-based Co-Packaged Optics (CPO) solutions for Al,
positions Marvell at the forefront of integrating optics directly with Al processing
units. This acquisition, valued at up to $5.5 billion, is expected to enhance Al model

performance and energy efficiency significantly.

e Manufacturing Capacity Expansion: Applied Optoelectronics (AOI) is investing $150
million to boost its manufacturing capabilities for 800Gbps and 1.6Tbps transceivers.
Similarly, Lumentum is increasing investment in its U.S.-based manufacturing facilities,
focusing on 800Gbps and 1.6Tbps interconnects to meet the burgeoning demand

from Al data centers.



Background and Industry Context

The computational intensity of training and inference for advanced Al models,
particularly generative Al, has created unprecedented bottlenecks in traditional electrical
signaling within data centers. This has made high-bandwidth, low-latency, and energy-
efficient optical interconnect solutions indispensable for both intra-data center and
inter-data center communication. Technologies such as silicon photonics and Co-
Packaged Optics (CPO) are emerging as crucial enablers to address the escalating

requirements of Al workloads.

Strategic Significance and Outlook

These strategic investments and acquisitions are a clear indication that Al infrastructure
evolution is a primary driver for innovation in optical communication technology. The
widespread adoption of high-density, high-speed optical transceivers and CPO solutions
is poised to dramatically enhance Al computing performance and fundamentally
transform data center design and operation. The industry is rapidly moving from
400Gbps to 1.6Tbps, necessitating further technological integration and broader

ecosystem collaboration to sustain this growth trajectory.

Source: https://www.globenewswire.com/news-release/2026/08/31/3353187/0/en/ai-driven-optical-
transceiver-investment-surges-as-hyperscale-demand-and-strategic-m-a-reshape-global-connectivity-

infrastructure.html

Collected: September 05, 2026 | Automated Research System (Gemini API)


https://www.globenewswire.com/news-release/2026/08/31/3353187/0/en/ai-driven-optical-transceiver-investment-surges-as-hyperscale-demand-and-strategic-m-a-reshape-global-connectivity-infrastructure.html
https://www.globenewswire.com/news-release/2026/08/31/3353187/0/en/ai-driven-optical-transceiver-investment-surges-as-hyperscale-demand-and-strategic-m-a-reshape-global-connectivity-infrastructure.html
https://www.globenewswire.com/news-release/2026/08/31/3353187/0/en/ai-driven-optical-transceiver-investment-surges-as-hyperscale-demand-and-strategic-m-a-reshape-global-connectivity-infrastructure.html

#21 MIT Breakthrough: Scalable Manufacturing
Platform Enables Flexible, Transparent Silicon
Photonics for Wearables and AR Displays

Published September 03, 2026  MIT News USA

| overview

MIT researchers have developed a scalable manufacturing platform for flexible and
transparent silicon photonics chips, compatible with existing semiconductor
fabrication processes. This innovation promises to revolutionize next-generation
devices like wearable health monitors and curved augmented reality (AR) displays.
Tests demonstrated the chips' durability, withstanding thousands of bends without
performance degradation, and exceptional transparency with minimal image
distortion. This represents a significant leap towards integrating photonics into

conformable and dynamic surfaces.
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Key Findings

Researchers at MIT have pioneered a new scalable manufacturing platform that enables
the production of mechanically flexible and optically transparent silicon photonics chips
using standard semiconductor fabrication processes. This technological breakthrough
unlocks significant potential for diverse next-generation applications, including wearable
health monitors, curved augmented reality (AR) displays, and advanced automotive
LiDAR systems.

Technical and Clinical Details

e Dual Functionality: Flexibility and Transparency: The developed chips exhibit
remarkable durability, maintaining their performance even after thousands of
bending cycles. Crucially, they achieve high light transmittance and minimal image
distortion, making them effectively transparent while remaining compatible with

established semiconductor manufacturing techniques.

e Wafer-Scale Production: The platform facilitates the fabrication of flexible photonic
devices on 300mm wafers, addressing a critical bottleneck in the mass production of
photonics technology. This capability is expected to accelerate the transition of

photonic innovations from laboratory prototypes to commercially viable products.

¢ Integration with Silicon Photonics: While silicon photonics is a promising avenue
for miniaturizing and integrating optical circuits with electronics, its inherent rigidity
and opacity have limited its application scope. MIT's achievement overcomes these
constraints, enabling new form factors and expanding the range of potential

applications for photonic integrated circuits.

Background and Industry Context

Traditional photonics chips, built on rigid and opaque silicon substrates, have proven
challenging to adapt for emerging markets like flexible electronics and transparent
displays. However, there is a growing demand for conformable sensors in healthcare and
curved displays in AR/VR, both of which necessitate flexible and transparent optical
circuitry. MIT's new technology offers a direct solution to these challenges, bridging a

critical gap in materials science and manufacturing.



Strategic Significance and Outlook

This flexible and transparent photonics manufacturing platform has the potential to
significantly broaden the application landscape for photonic technologies. Its impact is
anticipated across various industrial sectors, including advancements in medical
diagnostic devices, novel designs for consumer electronics, and innovations in
communication infrastructure. The improvements in miniaturization and mass
manufacturability are particularly key to the widespread adoption and market

penetration of these advanced photonic solutions.

Source: https://news.mit.edu/2026/fabrication-platform-could-enable-flexible-transparent-next-

generation-photonic-chips-0903
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#22 Photonic Integrated Circuits Poised as Next
Frontier in Optoelectronics, Driven by Miniaturization
and Enhanced Functionality

Published August 31, 2026  Optics.org UK

| overview

Photonic integrated circuits (PICs) are rapidly advancing in miniaturization and per-
chip functionality due to significant progress in design, simulation, and
manufacturing. These devices, serving as the photonic equivalent of electronic
semiconductor chips, are forming the next frontier for advanced optical and photonic
systems. PICs are revolutionizing areas like fiber optic communications and optical
amplifiers, with broad applications in data centers, quantum computing, and sensing.
This technological evolution promises to fundamentally transform the efficiency and

performance of optical communications.



| N DEPTH

Key Findings

Photonic Integrated Circuits (PICs) are undergoing rapid advancements in
miniaturization and increasing per-chip functionality, driven by significant progress in
design, simulation, and manufacturing technologies. This evolution positions PICs as the
next frontier in advanced optoelectronic devices, revolutionizing fields such as high-

speed communication via optical fibers and efficient optical amplifiers.

Technical and Business Details

¢ Miniaturization and Functional Integration: Similar to electronic semiconductor
chips, PICs integrate multiple optical components—including lasers, modulators,
detectors, and waveguides—onto a single chip. This integration significantly reduces
the physical size and power consumption of systems while enhancing overall

performance.

¢ Evolution in Design and Simulation: The development of state-of-the-art CAD tools
and simulation techniques allows for rapid iteration and optimization of complex PIC
designs. This accelerates the development cycle, enabling faster market introduction

of innovative devices with improved functionalities.

¢ Manufacturing Process Advancements: The maturation of manufacturing
technologies across various material platforms, such as silicon photonics, indium
phosphide (InP), and lithium niobate (LiINbO3), is enhancing the manufacturability
and cost-efficiency of PICs. Silicon photonics, in particular, leveraging existing CMOS

infrastructure, is key to widespread deployment.

e Expanding Applications: PICs are currently demonstrating their potential across a
wide range of applications, including data center interconnects (DCl), 5G/6G
communication networks, sensing technologies like LIiDAR, medical diagnostics, and

quantum computing.



Background and Industry Context

The exponential growth in data generation, coupled with the emergence of new
technologies such as Al, 10T, and cloud computing, has pushed conventional electronic
communication infrastructures to their limits. Optical communication, with its high
bandwidth, low loss, and immunity to electromagnetic interference, is identified as a
primary solution to these challenges. PICs deliver these advantages in a compact,
integrated form factor, thereby laying the groundwork for next-generation

communication and computing platforms.

Strategic Significance and Outlook

The continuous evolution of PICs is expected to dramatically improve the efficiency and
performance of optical communication, leading to further miniaturization, lower power
consumption, and enhanced capabilities. Specifically, increased optoelectronic
integration and convergence with Al hardware are anticipated to create new market
opportunities and accelerate the proliferation of optical technologies from data centers
to edge devices. Consequently, photonics will become an increasingly indispensable

component of modern society's digital infrastructure.

Source: https://www.design-reuse.com/news/202531059-photonic-integrated-circuits-the-next-frontier-
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#23 Harvard Breakthrough Miniaturizes Photonics and

Quantum Technologies with Stacked Semiconductors
and Metasurface Optics

Published September 03, 2026  Harvard John A. Paulson School of Engineering and Applied
Sciences (SEAS) USA

| overview

Harvard researchers have successfully developed a novel combination of stacked
semiconductors and metasurface optical devices exhibiting highly nonlinear
frequency conversion, leading to dramatic miniaturization of photonics and quantum
technologies. This innovative device holds potential for chip-scale frequency
conversion and is a crucial component for future photonic quantum computing. The
breakthrough is expected to accelerate the development of smaller, more efficient
components for telecommunications and quantum communication, paving a new

path for next-generation optical technologies.



| N DEPTH

Key Findings

A research team at Harvard University's John A. Paulson School of Engineering and
Applied Sciences (SEAS) has developed a novel device that achieves exceptionally high
nonlinear frequency conversion efficiency by combining stacked semiconductors with
metasurface optical devices. This groundbreaking achievement enables the dramatic
miniaturization of photonics and quantum technologies, marking a significant step

towards realizing chip-scale frequency conversion and photonic quantum computing.

Technical and Business Details

¢ Fusion of Stacked Semiconductors and Metasurfaces: The team moved beyond
conventional single materials, stacking multiple semiconductor layers and integrating
nanostructured metasurfaces on their surfaces. This unique architecture significantly
enhances light-matter interaction, successfully eliciting highly efficient nonlinear

optical phenomena.

e High Nonlinear Frequency Conversion: The developed device possesses the ability
to efficiently convert light frequencies. This capability enables information transfer
between different wavelength bands and the manipulation of quantum states,

increasing flexibility in optical communication and quantum information processing.

e Contribution to Miniaturization: Traditional nonlinear optical elements required
relatively large sizes to ensure their efficiency. However, this new device design
achieves high efficiency at the chip scale, dramatically reducing the overall device
footprint. This is crucial for the development of more compact and integrated

photonic systems.

e Applications in Quantum Technologies: Efficient chip-scale frequency conversion is
paramount for generating entangled photons in quantum communication and
manipulating photon states in photonic quantum computing. This device could
contribute to the miniaturization and performance enhancement of quantum

information technology hardware foundations.



Background and Industry Context

The telecommunications industry faces increasing demands for faster and more efficient
optical interconnects due to the escalating volume of data. Concurrently, emerging fields
like quantum computing and quantum communication critically require the manipulation
and control of photons, necessitating compact and high-performance devices. While
traditional technologies struggled to meet these requirements simultaneously, Harvard's

research presents a promising solution to these challenges.

Strategic Significance and Outlook

This new device design is poised to significantly impact the development of optical
routers, signal processing devices in telecommunications, quantum cryptography
systems, and next-generation photonic quantum processors. The realization of smaller,
more efficient components will accelerate the adoption of these advanced technologies,

potentially revolutionizing our digital lives and information security.

Source: https://seas.harvard.edu/news/new-device-design-could-miniaturize-photonics-quantum-
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#24 1.6T Optical Transceivers Transition to Mass
Production for Al Data Centers in 2026; Coherent
Demonstrates Multi-Source Compatibility

Published September 02, 2026  Vitex LLC  USA

| overview

In 2026, 1.6 Terabits per second (1.6T) optical transceivers have moved from academic
demonstrations to mass production, marking a critical step for Al data centers. At OFC
2026, Coherent demonstrated 1.6T transceivers featuring DSPs from multiple
suppliers, confirming the multi-source nature of the 1.6T optical layer. While 1.6T
encompasses various definitions, including native logical ports and twin-port modules
transmitting two 800G links, all aim to address bottlenecks in demanding Al

workloads.
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Key Findings

The year 2026 marks a significant transition for 1.6 Terabits per second (1.6T) optical
transceivers, as they move from the realm of academic demonstrations into full-scale
mass production, specifically targeting the burgeoning needs of Al data centers. This
high-bandwidth solution is now recognized as an indispensable technology for handling

the immense data processing requirements of contemporary Al workloads.

Technical and Business Details

e OFC 2026 Demonstrations: At OFC 2026, a premier international conference for
optical communications, Coherent successfully demonstrated 1.6T transceivers
incorporating Digital Signal Processing (DSP) chips from multiple suppliers. This
demonstration clearly signals to the market that the 1.6T optical layer is evolving into
a multi-source ecosystem, which is crucial for supply chain stability and fostering

competitive innovation.

¢ Diverse Definitions of 1.6T: The term "1.6T" can refer to several different technical
implementations, including native 1.6T logical ports or twin-port modules that
transmit two independent 800G links. These variations depend on ASIC functionalities
and future system configurations, offering flexible options for data center architects

to optimize their infrastructure.

e Addressing Al Data Center Requirements: The increasing complexity of Al models
and the exponential growth of training data are intensifying bandwidth bottlenecks
within and between data centers. 1.6T optical transceivers serve as a pivotal solution
to alleviate these bottlenecks, thereby enhancing the efficiency and scalability of Al

computing infrastructures.

Background and Industry Context

The accelerating Al revolution demands fundamental transformations in data center
network architectures. Communication between GPUs and Al accelerators, in particular, is
beginning to exceed the limits of traditional Ethernet standards, making faster optical
interconnects absolutely essential. Consequently, the transition from 800G to 1.6T is
viewed as a strategic step that goes beyond mere speed enhancement, directly

impacting the overall performance of Al infrastructure.



Strategic Significance and Outlook

The initiation of mass production for 1.6T optical transceivers heralds a new era in Al
data center design and construction. The growing multi-source environment is expected
to fuel competition among suppliers, further accelerating technological innovation. Over
the next few years, the widespread adoption of 1.6T technology is projected to
significantly improve data center energy efficiency and scalability, establishing a robust
foundation for the continued advancement of Al. Looking forward, a shift towards even

denser and more efficient Co-Packaged Optics (CPO) solutions is also on the horizon.

Source: https://www.vitextech.com/blogs/blog/1-6t-optical-for-ai-data-centers-the-complete-technical-

guide
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#25 FCC Considers Ban on New Chinese Optical
Transceiver Imports, Threatening Global Supply Chains

Published September 03, 2026  Fusion Worldwide  USA

| overview

On August 4, 2026, Reuters reported that the U.S. Federal Communications
Commission (FCC) is contemplating measures to block new Chinese optical
transceiver models from entering the U.S. market. With Chinese suppliers accounting
for approximately 60% of global datacom transceiver sales and two-thirds of units,
such restrictions could severely disrupt global supply chains. The proposed ban aims
to mitigate cybersecurity risks like data theft, malware, and service outages in data
centers, forcing companies to re-evaluate procurement strategies and seek alternative

suppliers.
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Key Findings

The U.S. Federal Communications Commission (FCC) is reportedly considering actions to
block the import of new models of Chinese-manufactured optical transceivers. If
implemented, this move could have profound and far-reaching implications for the
global supply chain in data centers and telecommunications infrastructure, underscoring

a clear commitment to enhancing U.S. cybersecurity.

Technical and Business Details

¢ Impact on Market Dominance: Chinese suppliers are estimated to account for
approximately 60% of the global datacom transceiver sales and supply about two-
thirds of the units. Restrictions on products with such a significant market share are
highly likely to lead to a rapid reduction in supply, potentially causing substantial

market disruption.

e Cybersecurity Concerns: The FCC's proposed regulations are driven by concerns that
Chinese-made equipment could pose risks such as data theft, malware insertion, or
service disruption within data centers. These are considered national security risks,
and the measures are being justified as necessary steps to ensure the reliability of

critical communication infrastructure.

¢ Implications for Businesses: Should the regulations be enforced, U.S. companies
would be compelled to shift away from existing Chinese optical transceivers,
necessitating a major overhaul of their procurement strategies and identification of
alternative suppliers. This could lead to supply chain restructuring, increased costs,

and potential delays in product availability.

Background and Industry Context

U.S.-China technological rivalry and national security concerns have intensified in recent
years across the telecommunications and IT infrastructure sectors. Similar to past
restrictions against Chinese companies like Huawei and ZTE, the current focus on optical
transceivers is seen as part of a broader policy to reduce U.S. reliance on Chinese
technology in critical infrastructure. This extends beyond a single product regulation,

reflecting a wider movement towards technological decoupling.



Strategic Significance and Outlook

The proposed regulations are expected to trigger a significant reorganization of the
global supply chain for optical transceivers. Companies will need to concentrate on
building resilient supply chains by strengthening relationships with non-Chinese
suppliers and securing multiple sourcing options from various regions. In the long term,
this might accelerate the enhancement of domestic manufacturing capabilities in the U.S.
and allied countries, along with increased investment in technology development from
trusted suppliers. However, in the short term, concerns about supply shortages and

rising costs are likely to persist.

Source: https://info.fusionww.com/blog/chinese-optical-transceiver-ban-what-procurement-should-know
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#26 GIGALIGHT Unveils DSP-Free 1.6T NPO Silicon

Photonics Engine and 400G QSFP-DD DWDM Solution
at China Computing Expo

Published August 28, 2026  GIGALIGHT China
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| overview

GIGALIGHT showcased a DSP (Digital Signal Processing)-free 1.6T DR16 NPO (Near-
Package Optics) linear silicon photonics engine and a dual-approach 400G QSFP-DD
DWDM solution at the China Computing Expo. The 1.6T NPO engine integrates LPO
(Linear Pluggable Optics) linear direct drive and flip-chip bonding into a socket-based
package. By eliminating the DSP, it significantly reduces power consumption and cost,
making it ideal for next-generation 1.6T/3.2T SCALE UP computing interconnects. This

innovation promises to enhance power efficiency and performance in Al data centers.
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Key Findings

GIGALIGHT announced an innovative 1.6T DR16 Near-Package Optics (NPO) linear silicon
photonics engine, designed without a Digital Signal Processor (DSP), and a dual-
approach 400G QSFP-DD DWDM solution at the China Computing Expo held from
September 2-4, 2026. This DSP-free approach is set to deliver substantial reductions in

power consumption and cost for next-generation Al data centers.

Technical and Business Details

e DSP-Free 1.6T NPO Engine: The unveiled 1.6T NPO silicon photonics engine features
a socket-based package integrating Linear Pluggable Optics (LPO) linear direct drive
technology and advanced flip-chip bonding techniques. By eschewing a DSP, it
significantly cuts down on the power consumption (DSPs can account for over 50% of
module power) and costs associated with complex digital signal processing, thereby

improving overall system efficiency.

e Readiness for Next-Gen Interconnects: This engine is specifically engineered to
meet the requirements of future 1.6T and 3.2T SCALE UP computing interconnects,
particularly for Al/HPC (High-Performance Computing) clusters. Its low latency and

high efficiency are crucial for the rapid processing demands of Al workloads.

e Dual-Approach 400G QSFP-DD DWDM Solution: Concurrently, the announced
400G QSFP-DD DWDM solution aims to enhance bandwidth expansion and efficiency
in existing data centers and metro networks. By leveraging DWDM (Dense
Wavelength Division Multiplexing) technology, it enables the transmission of multiple

wavelengths over a single optical fiber, maximizing capacity.

e Market Strategy: These products target the growing demand for energy efficiency
and cost reduction within Al data center infrastructure. The DSP-free LPO design is
positioned as a key interim step before the eventual transition to more advanced Co-

Packaged Optics (CPO), influencing the industry's overall roadmap.



Background and Industry Context

The explosive growth of Al computing places unprecedented pressure on data center
network bandwidth and power consumption. While DSPs in traditional optical
transceivers have been essential for signal quality compensation, their high power usage
and cost have driven up the Total Cost of Ownership (TCO) for data centers. GIGALIGHT's
DSP-free approach offers an innovative solution to this challenge, promoting the

construction of more sustainable and economical Al infrastructure.

Strategic Significance and Outlook

GIGALIGHT's new DSP-free NPO silicon photonics engine could significantly influence Al
data center design philosophy. Power efficiency and cost reduction are paramount
factors in large-scale Al deployments, and this technology addresses these critical
demands. Moving forward, the adoption of LPO is expected to expand, ultimately paving
the way for more sophisticated opto-electronic integration solutions like CPO. This
trajectory promises further advancements in Al computing performance and

sustainability.

Source: https://www.gigalight.com/news-events/news-10776.html
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#27 Coherent Unveils PhotonLink Integrated Optics

Platform for Al Data Centers, Supporting CPO and NPO
Architectures

Published September 05, 2026  Simply Wall St News  Australia

| overview

Coherent Corp. announced its Coherent PhotonLink platform, an integrated optical
solution for Al data centers and networking applications, at the European Conference
on Optical Communication (ECOC). The platform supports Co-Packaged Optics (CPO),
Near-Package Optics (NPO), and other optical integration approaches. This launch
demonstrates Coherent's strategy to leverage its extensive photonics portfolio and
manufacturing base to address the escalating bandwidth and energy efficiency
demands in Al-centric data center architectures, strengthening its competitive

position in the Al infrastructure market.
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Key Findings

Coherent Corp. has unveiled its Coherent PhotonLink platform, an integrated optical
solution specifically optimized for Al data centers and networking applications, at the
European Conference on Optical Communication (ECOC). This platform is designed to
tackle the critical challenges of high bandwidth and energy efficiency demanded by Al
workloads, supporting diverse optical integration approaches including Co-Packaged
Optics (CPO) and Near-Package Optics (NPO).

Technical and Business Details

e Coherent PhotonLink Platform: PhotonLink is an integrated platform that
consolidates Coherent's extensive photonics technology and manufacturing
capabilities, ranging from high-performance optical transceivers to optical circuit
switches (OCS), and advanced CPO/NPO solutions that interact directly with Al
chipsets. Its primary objective is to enhance data center interconnectivity and

eliminate data transmission bottlenecks.

e CPO/NPO Support: The platform's support for CPO and NPO signifies an approach
where optical modules are placed in close physical proximity to or directly within the
same package as Al processors. This drastically shortens the length of electrical
interfaces, leading to significant reductions in power consumption and latency, which
are crucial for improving the scalability and efficiency of large-scale Al training

clusters.

¢ Leveraging Extensive Photonics Portfolio: Coherent possesses a broad portfolio of
products and technologies in photonics, including lasers, optical components, and
subsystems. PhotonLink unifies these strengths to provide a comprehensive solution

for the challenges faced by next-generation Al data centers.

e Expanding Market Opportunities: The Al data center market is experiencing rapid
growth, and integrated solutions like PhotonLink are strategically vital for Coherent to
gain a competitive edge in this expanding sector. Investors are closely watching how
this platform will contribute to the company's revenue growth and market share

expansion.



Background and Industry Context

The rapid advancement of Al, particularly generative Al models, has imposed
unprecedented demands on data center compute capacity and network bandwidth.
Traditional optical transceivers are showing performance limitations, prompting industry
leaders like Coherent to respond with innovative optical integration approaches such as
CPO and NPO. Improving energy efficiency is an urgent concern for reducing data center

operational costs and environmental impact.

Strategic Significance and Outlook

The introduction of the Coherent PhotonLink platform marks a significant milestone in
defining the future direction of optical communication technology within Al data centers.
The proliferation of CPO/NPO technologies holds immense potential to optimize Al
computing performance and substantially enhance data center power efficiency.
Coherent aims to establish leadership in this domain and play a central role in building
next-generation Al infrastructure. The market will be keenly observing how this platform

translates into concrete customer adoption and revenue growth.

Source: https://simplywall.st/stocks/us/tech/nyse-cohr/coherent/news/should-coherents-photonlink-ai-

datacenter-optics-launch-requ

Collected: September 05, 2026 | Automated Research System (Gemini API)


https://simplywall.st/stocks/us/tech/nyse-cohr/coherent/news/should-coherents-photonlink-ai-datacenter-optics-launch-requ
https://simplywall.st/stocks/us/tech/nyse-cohr/coherent/news/should-coherents-photonlink-ai-datacenter-optics-launch-requ

#28 400ZR Enables Coherent DCI, Transforming

Standard 400G Switch Ports into Long-Haul Optical
Interfaces

Published September 02, 2026  Asterfusion China

| overview

400ZR is a standard for 400G pluggable coherent optical interfaces specifically
designed for Data Center Interconnect (DCI), defined by the OIF. This technology
allows network engineers to convert standard 400G switch ports into long-haul
optical interfaces capable of transmitting 400GbE traffic over DWDM wavelengths.
Unlike PAM4 modulation used within traditional data centers, 400ZR leverages
coherent optical technology to significantly enhance transmission distance and

spectral efficiency, streamlining high-capacity, long-distance communication between

data centers.
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Key Findings

400ZR has been established as an OIF-defined standard for 400G pluggable coherent
optical interfaces, specifically tailored for Data Center Interconnect (DCI). This technology
innovatively transforms standard 400G switch ports into optical interfaces capable of
long-distance transmission of 400 Gigabit Ethernet (400GbE) traffic via DWDM

wavelengths.

Technical and Business Details

¢ Leveraging Coherent Optical Technology: Unlike Pulse Amplitude Modulation 4
(PAMA4), which is widely used within traditional data centers, 400ZR utilizes coherent
optical technology. Coherent technology encodes information using the amplitude,
phase, and polarization of light, achieving significantly higher spectral efficiency and
longer transmission distances compared to PAM4. This maximizes fiber capacity and

substantially extends reach.

¢ Pluggable Form Factor: 400ZR modules are available in standard pluggable form
factors, such as QSFP-DD (Quad Small Form-factor Pluggable Double Density),
allowing for easy integration into existing data center equipment. This enables DCI

upgrades without extensive modifications to the network infrastructure.

¢ Integration with DWDM: When combined with Dense Wavelength Division
Multiplexing (DWDM) technology, 400ZR can simultaneously transmit multiple
400GbE channels over a single optical fiber. This maximizes the utilization of existing
fiber infrastructure and cost-effectively addresses the increasing bandwidth

requirements between data centers.

e Key Applications: The primary application area for 400ZR is efficient interconnectivity
between distributed data centers, particularly for metropolitan (metro DCI) and
regional distances. For cloud providers and Content Delivery Network (CDN)
operators, this represents a crucial technology for reducing operational costs and

enhancing network flexibility.



Background and Industry Context

The proliferation of cloud computing and the surge in Al workloads have led to an
exponential increase in traffic between data centers. Traditional DCI solutions often
required expensive, dedicated transponder equipment, posing challenges in scalability
and cost efficiency. 400ZR was developed as an open standard to address these

challenges, offering a simplified and more cost-effective DCl solution.

Strategic Significance and Outlook

The adoption of 400ZR is set to revolutionize communication between data centers,
fostering the creation of more flexible and economical DCI networks. This will enable
cloud service providers to accelerate the deployment of geographically distributed data
centers, delivering content and services closer to users. In the future, further speed
enhancements, such as 800ZR, and extended functionalities like ZR+ are expected,

expanding the application scope of coherent optical technology even further.

Source: https://cloudswit.ch/blogs/what-is-400zr-400g-switches-enable-coherent-dci/
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#29 Monolithic Integration of 11I-V Quantum Dot
Photodetector and Laser on Silicon Photonics Enhances
On-Chip Sensing

Published September 01, 2026  ACS Photonics USA

/

| overview

Researchers have achieved the first monolithic integration of 1lI-V quantum dot (QD)
photodetectors and QD lasers on silicon nitride waveguides. This breakthrough
enables devices with high responsivity and low dark current for on-chip sensing in the
telecom O-band. Utilizing the same 1lI-V layer stack for both the laser and
photodetector significantly simplifies the manufacturing process and eliminates the
need for conventional germanium photodetectors. This technology marks a
groundbreaking advance in improving the functionality and efficiency of photonic

integrated circuits (PICs).



| N DEPTH

Key Findings

l1I-V quantum dot (QD) photodetectors have garnered significant attention for on-chip
sensing in the telecom O-band due to their high responsivity and low dark current
characteristics. Researchers have now successfully demonstrated the first monolithic
integration of IlI-V QD photodetectors and QD lasers on silicon nitride waveguides. This
integration fundamentally simplifies the design and manufacturing of photonic

integrated circuits (PICs).

Technical and Business Details

e Achieving Monolithic Integration: The core of this research lies in fabricating both
the QD laser and QD photodetector from the same IlI-V layer stack. This approach
bypasses the complexities of hybrid integration, where separate devices are later
coupled, allowing for the formation of a single device with both functionalities
through a unified manufacturing process. This monolithic integration substantially
contributes to device miniaturization, enhanced reliability, and reduced

manufacturing costs.

¢ High Responsivity and Low Dark Current: The developed QD photodetector
exhibits both high responsivity (high sensitivity to optical signals) and low dark
current (minimal leakage current in the absence of light). These characteristics are
crucial for enabling more sensitive and precise detection in optical communication

systems and sensor applications.

¢ Telecom O-Band Compatibility: The telecom O-band (approximately 1260-1360 nm)
is one of the primary wavelength windows for optical fiber communication. Enabling
on-chip sensing in this band allows for the integration of real-time monitoring and
diagnostic functionalities within optical communication systems, thereby improving

network operational efficiency and reliability.

e Replacing Germanium Photodetectors: Traditionally, germanium (Ge)-based
photodetectors were commonly used for O-band optical detection in silicon
photonics platforms. However, the integration of Ge detectors into Si photonics
processes presented challenges. The new IlI-V QD detector approach eliminates this

need, offering a more efficient integration pathway.



Background and Industry Context

Photonic Integrated Circuits (PICs) are increasingly vital across various fields, including
data communication, sensing, and quantum technologies. However, efficiently and
densely integrating light sources (lasers) and light detectors (photodetectors) has been a
long-standing challenge. Particularly, directly forming high-performance light sources
and detectors on silicon substrates has proven difficult, leading to a prevalence of hybrid
integration. This monolithic integration offers a groundbreaking solution to this

challenge.

Strategic Significance and Outlook

This monolithic integration technology for IlI-V QD photodetectors and lasers is
expected to significantly impact the design of next-generation optical communication
modules, on-chip sensors, and even quantum information processing devices. The
simplification of the manufacturing process and enhancement of device performance are
poised to accelerate the commercialization of these technologies, enabling smaller,
higher-performance, and lower-cost optoelectronic systems. This represents a broad

innovation driver within the photonics field.

Source: https://pubs.acs.org/apchd5/article/12/9/5173/3761293/Quantum-Dot-Photodetector-and-Laser-
Monolithically
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#30 Al Data Center Demand to Propel Optical
Transceiver Market to $34.4 Billion by 2031, Silicon
Photonics Leading Technological Evolution

Published August 31, 2026  Simply Wall St  Australia

| overview

The global optical transceiver market is projected to reach $34.4 billion by 2031,
driven by the surge in Al workloads and accelerated hyperscale data center
construction. This growth is propelled by key technological advancements such as
silicon photonics and coherent technologies. These innovations enable more efficient,
higher-density transceiver designs, positioning optical transceivers at the forefront of
Al and data infrastructure, ultimately improving data transfer speeds and efficiency to

support further Al development.
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Key Findings

Fueled by the exponential increase in Al workloads and the rapid construction of
hyperscale data centers, the global optical transceiver market is predicted to experience
remarkable growth, with its market size expected to reach $34.4 billion by 2031. This
robust expansion is strongly driven by pioneering technological advancements in areas

like silicon photonics and coherent communication techniques.

Technical and Business Details

e Market Size Projection: Based on current market trends and the acceleration of Al-
related investments, the optical transceiver market is forecast to expand significantly
in the coming years. The $34.4 billion projection for 2031 clearly indicates the
increasing importance of optical technologies in data center and communication

infrastructures.

¢ Silicon Photonics and Coherent Technologies: Silicon photonics integrates optical
circuits onto silicon chips, leading to reduced manufacturing costs, miniaturization,
and improved power efficiency. Coherent technology leverages both the amplitude
and phase of optical signals, dramatically increasing data capacity and spectral
efficiency for long-distance transmission. These technologies enable higher-density
and more efficient transceiver designs, meeting the demanding requirements of Al

data centers.

¢ Role of Al Data Centers: In data centers specialized for Al training and inference,
massive data exchange between GPUs and Al accelerators is essential. Optical
transceivers play a central role in overcoming data exchange bottlenecks and

maximizing overall system performance.

¢ Improved Efficiency and Density: Technological advancements directly translate
into improved data processing capacity per unit space (density) and reduced energy
consumption per data transfer (efficiency). This significantly contributes to lower

operational costs and a reduced environmental footprint for data centers.



Background and Industry Context

The advent of generative Al models and the explosive growth of cloud services have
pushed global data traffic volumes to unprecedented levels. Traditional electrical
interconnects are increasingly reaching their limits in terms of bandwidth, reach, and
power consumption, making optical communication technology key to solving these
challenges. Optical transceivers enable faster and more efficient data transmission for

intra-data center connectivity, inter-data center links, and wide-area networks.

Strategic Significance and Outlook

The sustained growth of the optical transceiver market is closely intertwined with the
future development of Al and data infrastructure. Further evolution in silicon photonics
and coherent technologies will accelerate the development of next-generation ultra-
high-speed transceivers, such as 1.6T and 3.2T, and promote the adoption of innovative
opto-electronic integration solutions like Co-Packaged Optics (CPO). This will
dramatically boost Al computing capabilities, fostering the creation and widespread

adoption of new Al applications.

Source: https://simplywall.st/stocks/us/semiconductors/nasdaq-nvda/nvidia/news/ai-chips-update-

optical-transceivers-propel-ai-data-center-g

Collected: September 05, 2026 | Automated Research System (Gemini API)


https://simplywall.st/stocks/us/semiconductors/nasdaq-nvda/nvidia/news/ai-chips-update-optical-transceivers-propel-ai-data-center-g
https://simplywall.st/stocks/us/semiconductors/nasdaq-nvda/nvidia/news/ai-chips-update-optical-transceivers-propel-ai-data-center-g

#31 High-Efficiency Lithium Niobate Electro-Optic
Modulator with Barium Titanate Cladding Achieves
Low Voltage and Wide Bandwidth

Published September 01, 2026  Optica Open  USA

| overview

Researchers have proposed and demonstrated a novel thin-film lithium niobate
(TFLN) electro-optic modulator incorporating barium titanate (BaTiOs) as a cladding
material on a quartz substrate. This T0mm-long modulator achieves an exceptionally
low half-wave voltage-length product (VL) of 1.39V-cm and a broad 3dB electro-
optic (EO) bandwidth of 152GHz. This breakthrough has the potential to significantly
enhance power efficiency and data throughput in data centers and high-speed
communication networks, representing a crucial advance for next-generation optical

communication systems.
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Key Findings

A new design for a thin-film lithium niobate (TFLN) electro-optic modulator,
incorporating barium titanate (BaTiOs) as a cladding material on a quartz substrate, has
been proposed and its high-efficiency performance experimentally demonstrated. This
innovative modulator, with a mere 10mm length, achieves a record-low half-wave
voltage-length product (VL) of 1.39V-cm and a wide 3dB electro-optic (EO) bandwidth

of 152GHz, while also exhibiting low optical loss.

Technical and Business Details

e Adoption of BaTiO; Cladding: The key to this design lies in using BaTiO3, a material
with high dielectric constant and excellent electro-optic properties, as the cladding
for the TFLN waveguide. BaTiOs significantly enhances the electric field efficiency
between the TFLN electrodes and the optical waveguide, enabling high-speed

modulation at low driving voltages.

e Low VmL and Wide Bandwidth: The achieved V1iL of 1.39V-cm means that the
power required for modulation is extremely low, directly translating to improved
energy efficiency for data centers and overall optical communication systems.
Furthermore, the broad 3dB EO bandwidth of 152GHz allows for application in next-
generation high-speed optical communication systems with terabit-level data rates,

representing a substantial improvement over conventional LINbO; modulators.

e Low Optical Loss: In addition to high efficiency and wide bandwidth, the modulator
also achieves low optical loss. Low optical loss is crucial for maintaining signal quality

and extending transmission distances, thereby improving overall system performance.

e Scalable Integration: The fabrication of TFLN devices on a quartz substrate holds
potential for compatibility with existing semiconductor manufacturing processes,
paving the way for future large-scale integration and mass production. This is
expected to enable the provision of high-performance modulators at more affordable

costs.



Background and Industry Context

With the explosive growth of data, optical communication networks demand modulators
that are faster, more efficient, and consume less power. While traditional bulk LiNbO;
modulators offer excellent performance, their size and high driving voltage have been
challenges. Recent advancements in TFLN technology have led to miniaturization and
lower driving voltages, but the adoption of BaTiO3 cladding represents a groundbreaking

approach to further enhance these performance metrics.

Strategic Significance and Outlook

This TFLN electro-optic modulator with BaTiO; cladding holds the potential to become a
foundational technology for next-generation optical data centers, 5G/6G communication
networks, and optical interconnects in high-performance computing. Specifically, for the
increasing demand for faster data transfer and enhanced power efficiency driven by Al
workloads, this technology offers a potent solution. This research is set to push the
boundaries of power efficiency and data throughput in optical communication systems,

fostering new innovations.

Source: #
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#32 ZR+ Expands Long-Haul, High-Bandwidth
Transmission in Optical Networks; C-LIGHT Offers
400G/800G DWDM ZR+ Solutions

Published August 31,2026  C-LIGHT China

| overview

ZR+ has emerged as a high-performance coherent optical technology designed to
extend long-haul, high-bandwidth transmission beyond the typical reach of standard
ZR solutions. This technology is primarily utilized for applications requiring high
bandwidth over longer distances, such as data center interconnect (DCI),
metropolitan, and regional networks. C-LIGHT provides DWDM ZR+ coherent optical
solutions for 400G and 800G applications, with options covering distances from
approximately 120km to several hundred kilometers or more, catering to diverse

networking needs and significantly boosting optical network performance.
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Key Findings

ZR+ has established itself as a high-performance coherent optical technology capable of
extending long-haul, high-bandwidth transmission significantly beyond the typical reach
of standard ZR solutions. C-LIGHT is leveraging this technology to offer DWDM ZR+
coherent optical solutions for both 400G and 800G applications, supporting transmission
distances ranging from approximately 120km to several hundred kilometers or more,

depending on product configuration.

Technical and Business Details

¢ ZR+ Performance Superiority: While standard ZR (400ZR) primarily targets Data
Center Interconnect (DCI) up to 120km, ZR+ extends this reach considerably by
incorporating higher optical output power, more advanced modulation formats, or
enhanced Forward Error Correction (FEC) schemes. This enables its use in

metropolitan, regional, and longer-distance DCl applications.

¢ Integration with DWDM: C-LIGHT's ZR+ solutions are integrated with Dense
Wavelength Division Multiplexing (DWDM) technology. DWDM allows for the
simultaneous transmission of multiple independent optical channels over a single
optical fiber, maximizing the capacity of existing fiber infrastructure. This enables
service providers to meet escalating bandwidth demands without needing to lay new
fiber.

e 400G and 800G Applications: ZR+ is designed to support not only the current
prevalent 400G Ethernet but also next-generation 800G Ethernet applications. The
explosive growth of Al workloads and cloud services continuously drives up
bandwidth requirements for data centers and networks, making technologies like ZR+

crucial for addressing these demands.

¢ Flexible Distance Options: C-LIGHT's ZR+ solutions offer flexible transmission
distance options, ranging from around 120km to over several hundred kilometers.
This allows customers to select the optimal solution based on their specific network

requirements and budget, thereby optimizing infrastructure investments.



Background and Industry Context

The increasing volume of data generation and the expansion of cloud services have led
to a surge in network traffic, necessitating faster and longer-distance optical
transmission capabilities, especially for inter-data center and metropolitan
communications. Traditional optical modules struggled to efficiently meet both distance
and bandwidth requirements. However, advancements in coherent technology,
particularly the emergence of standards like ZR+, offer a cost-effective solution to this

challenge.

Strategic Significance and Outlook

The widespread adoption of ZR+ will play a vital role in enabling telecommunication
operators to build next-generation networks. Its ability to efficiently transmit high
bandwidth over longer distances provides new degrees of freedom in network
architecture design, accelerating the geographic distribution of data centers and the
construction of 5G/6G backbone networks. Moving forward, ZR+ technology is expected
to see further improvements in power efficiency and miniaturization, leading to its

deployment in an even broader range of applications.

Source: https://www.c-light.com/news/details/What_ls_ZR_in_Optical_Networking.html
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#33 GoPro Enters Al Data Center Market with

800G/1.6T Optical Transceivers via Starman Optical
Merger, Shares Soar

Published September 01, 2026  Lightwave Online  USA
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| overview

GoPro has agreed to merge with Starman Optical, transforming the action camera
manufacturer into a U.S. optics and photonics platform directly entering the high-
speed optical transceiver business for Al data centers. Starman New Photonics (SNP)
had already unveiled its Liberty Series featuring 800G and 1.6T optical transceivers at
OFC 2026, targeting hyperscale Al data centers, which propelled GoPro's stock price
significantly higher. This strategic move aims to combine GoPro's existing optical and
imaging engineering capabilities with Starman's telecommunications photonics

expertise and manufacturing infrastructure to capture new growth in the Al era.
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Key Findings

GoPro has entered into a definitive merger agreement with Starman Optical, signaling a
strategic transformation that propels the action camera manufacturer beyond its
traditional core business. This move positions GoPro as a significant U.S. optics and
photonics platform, directly entering the high-growth market for high-speed optical
transceivers catering to Al data centers. Following the announcement, GoPro's stock

price experienced a substantial surge.

Technical and Business Details

¢ Significant Business Portfolio Shift: This merger represents more than just an
acquisition; it is a fundamental strategic shift for GoPro, diversifying its business
model and revenue streams by enabling entry into the highly anticipated Al data
center market. This transition expands GoPro's focus from the volatile consumer

electronics market to the more stable enterprise infrastructure sector.

e Starman Optical’'s Technology and Products: Starman New Photonics (SNP), a
subsidiary of Starman Optical, is already recognized in the optical communications
industry. At OFC 2026, SNP had unveiled its "Liberty Series," featuring 800G and 1.6T
optical transceivers specifically designed to meet the ultra-high-speed and massive

data capacity requirements of Al workloads in data centers.

¢ Creation of Technological Synergy: The merger combines GoPro's existing
advanced optical and imaging engineering expertise with Starman's
telecommunications photonics business and robust manufacturing infrastructure. This
synergy is expected to create a new competitive advantage in the development and

production of next-generation optical communication technologies.

e Market Impact and Stock Performance: The merger provides GoPro with direct
access to the rapidly expanding market for Al data center connectivity. The market
reacted positively, with GoPro's stock soaring by 34%. Other major photonics
companies like Coherent and Lumentum also saw their share prices rise, driven by the

increasing demand for Al connectivity.



Background and Industry Context

The explosive growth in computational demands for training and inference in Al,
particularly generative Al models, has placed unprecedented demands on data center
network bandwidth and speed. This has led to a dramatic increase in demand for ultra-
high-speed optical transceivers operating at 400G, 800G, and 1.6T. GoPro's acquisition of
Starman Optical can be seen as a shrewd strategy to capitalize on these market trends,

leveraging existing strengths while venturing into new, high-growth sectors.

Strategic Significance and Outlook

The merger of GoPro and Starman Optical is poised to create a new significant player in
the optics and photonics industry, accelerating innovation in optical communication
technologies for Al data centers. GoPro aims to integrate Starman's technology and
market experience to establish itself as a crucial supplier in the Al-era optical
infrastructure. A successful strategic pivot could enable the company to achieve

sustained growth and high profitability, potentially redefining the industry landscape.

Source: https://convergedigest.com/gopro-starman-merger-800g-1-6t-optical-transceivers/
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#34 Industrialization of Optical Quantum Computing

Accelerates, Creating New Opportunities for Japanese
Equipment Manufacturers

Published Published August 30, 2026 7> > w7 XtkH =4t (GlobeNewswireh* 5 D35 | )
Japan

| overview

Optical quantum computing is rapidly moving from lab-based research to commercial
manufacturing, generating a critical demand for highly precise optical component
integration and advanced packaging. This industrial shift presents significant new
business opportunities for Japanese optical and semiconductor equipment
manufacturers, leveraging their established expertise to become crucial supply

partners in the burgeoning quantum photonics sector.
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Background

Traditional semiconductor manufacturing has primarily focused on the miniaturization of
electronic circuits. In contrast, quantum photonics introduces a new set of manufacturing
challenges centered on the precise control of photon behavior. The rapid growth of this
field is critical for addressing contemporary technological hurdles, including the
impending limits of data center processing capabilities and advancements in
cryptographic technologies. With their longstanding global leadership in optical
technology and precision processing for semiconductor manufacturing equipment,
Japanese equipment manufacturers are strategically positioned to enter this high-value

quantum photonics market, offering a significant avenue for diversification and growth.

Key Findings

Optical quantum computing technology is actively transitioning from laboratory-based
proof-of-concept to commercial-scale deployment and manufacturing. This significant
shift is driving a dramatic increase in demand for highly precise and reliable optical
component integration and advanced packaging technologies. This industrialization
wave is creating substantial new supply opportunities for Japanese manufacturers,
particularly those excelling in optical and semiconductor manufacturing equipment,

within the burgeoning quantum photonics market.

Technical Details and Manufacturing Challenges

Optical quantum computing leverages the quantum properties of photons, such as
superposition and entanglement, to tackle complex computational problems at speeds
unachievable by classical computers. The construction of these sophisticated systems
demands the precise integration of numerous optical components onto photonic
integrated circuits (PICs), which subsequently require robust shielding from
environmental interference. This manufacturing process necessitates technologies
capable of meeting stringent requirements for wavelength selectivity, polarization
preservation, and ultra-low-loss connections. Advanced packaging techniques are
equally critical for the efficient assembly of these intricate components. Equipment
partners like DISCO, for instance, are pivotal in supplying high-precision dicing,

polishing, and bonding equipment essential for these complex manufacturing processes.



Strategic Significance and Outlook

As optical quantum computing scales towards industrialization, Japanese equipment
manufacturers are expected to play a vital role in the global supply chain. Their
contributions will include providing core photonic integrated circuits and other precision
optical components critical for quantum computer systems. This involvement is
anticipated to stimulate further research and development investments, thereby
reinforcing Japan's technological advantages. Through strategic collaborations with both
domestic and international quantum technology developers, Japanese manufacturing is
poised to assume a leading role in this next-generation technological frontier, driving

innovation and shaping the future of computing.

Source: #

Collected: September 05, 2026 | Automated Research System (Gemini API)



| overview

A new analysis report projects significant growth for the global dToF LiDAR market
from 2026 to 2032, propelled by increasing demand for autonomous vehicles and
high-level Advanced Driver-Assistance Systems (ADAS). This technology delivers high-
precision, rapid distance measurement, exhibiting superior performance in low-light
and adverse weather conditions. Key players like Innoviz Technologies and Hesai are

identified as primary market drivers.
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Key Findings

A recently published analysis report projects substantial growth for the global dToF
(direct Time-of-Flight) LIDAR market, driven by the escalating demand for autonomous
vehicles and high-level Advanced Driver-Assistance Systems (ADAS). The market is
expected to expand significantly between 2026 and 2032, with key players such as

Innoviz Technologies and Hesai leading the innovation.

Technical / Clinical Details

dToF LiDAR technology operates by directly measuring the time it takes for a laser pulse
to travel to a target and return, enabling extremely high-precision and rapid distance
measurements. This method provides superior performance compared to indirect Time-
of-Flight systems, particularly crucial for real-time perception in dynamic environments.
The technology's ability to generate accurate 3D point clouds ensures reliable object
detection and environmental mapping, even in challenging conditions such as darkness
or adverse weather like fog and heavy rain. This robustness is vital for enhancing the
safety and reliability of autonomous driving systems and advanced driver assistance

features.

Background & Context

The automotive industry is undergoing a transformative shift towards higher levels of
automation, necessitating sophisticated and dependable sensor technologies. LIiDAR
plays a crucial role in providing redundant and complementary sensing capabilities to
cameras and radar, addressing their limitations in certain environmental conditions. The
increasing integration of dToF LiDAR in both fully autonomous vehicles and advanced
ADAS functionalities reflects its perceived value in achieving robust and safe navigation.
Beyond automotive, dToF LiDAR is also finding applications in robotics, industrial

automation, and smart city infrastructure due to its precise 3D sensing capabilities.



Strategic Significance & Outlook

The anticipated growth of the dToF LiDAR market underscores its critical importance for
the future of intelligent mobility and automation. Companies investing in this technology
are positioned to capitalize on the expanding adoption of autonomous features.
Continuous innovation in sensor design, processing algorithms, and cost reduction will
be key to unlocking its full potential and broadening its application scope across various
industries globally. The report suggests that market leaders will be those who can scale

production while maintaining high performance and reliability.

Source: #
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#36 Automotive Information Platform MarkLines
Updates Latest News on LiDAR Technology

Published August 28, 2026  MarkLines Japan

| overview

MarkLines, an automotive information platform, announced an update to its news

coverage on LiDAR technology within the automotive industry on August 28, 2026.
LiDAR continues to garner significant attention as an indispensable component for
the advancement of autonomous driving and Advanced Driver-Assistance Systems
(ADAS). This update provides the latest insights into the evolution and adoption of

LiDAR technology in the automotive sector.
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Key Findings

MarkLines, a specialized information platform for the automotive industry, announced on
August 28, 2026, that it has updated its latest news on LiDAR (Light Detection and
Ranging) technology in the automotive sector. This update reflects the increasing
importance of LiDAR as a critical key technology in the ongoing evolution of

autonomous driving and Advanced Driver-Assistance Systems (ADAS).

Technical / Clinical Details

LiDAR technology precisely maps the surrounding environment in 3D by emitting laser
light and measuring the time it takes for the reflected light to return. This high-precision
3D spatial awareness is crucial for autonomous vehicles to detect obstacles, plan safe
routes, and understand the environment in real-time. MarkLines' update is expected to
include information on recent technical advancements such as the miniaturization of
LiDAR sensors, cost reduction efforts, and performance improvements under adverse

weather conditions, all of which are vital for widespread adoption.

Background & Context

The automotive industry is progressing towards achieving Level 2 and higher
autonomous driving functionalities, driving the development of sensor fusion
technologies that combine multiple sensors like LiDAR, radar, and cameras. LiDAR is
particularly effective where cameras struggle (e.g., at night, in strong sunlight) and where
radar falls short (e.g., detecting small objects), playing a critical role in enhancing system
safety and reliability. Regular information updates from platforms like MarkLines are
essential for industry stakeholders to grasp the latest trends and make strategic

decisions.



Strategic Significance & Outlook

LiDAR technology is anticipated to continue playing a central role in improving
automotive safety and advancing autonomous driving capabilities. MarkLines' ongoing
provision of information will be a crucial resource for LiDAR suppliers, automakers, and
related technology development companies to understand market dynamics and
maintain competitiveness. With continued technological innovation and progress in
mass production, the integration of LiDAR sensors is expected to expand across a wider
range of vehicle models, making autonomous features more accessible and reliable

globally.

Source: https://www.marklines.com/ja/news/tag/205/lidar
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#37 Waymo Refutes "Camera-Only" Autonomous
Driving, Reaffirming LiDAR's Crucial Role in Multi-
Sensor Fusion

Published Published August 31,2026 BEENHEER>7HR USA

| overview

In its recently published "10 Lessons Learned" on September 1, 2026, Waymo,
Google's autonomous driving subsidiary, explicitly outlined the inherent limitations of
a camera-only approach to self-driving. This declaration unequivocally reinforces
Waymo's long-held position that a multi-sensor fusion strategy, fundamentally
incorporating LiDAR, is indispensable for achieving robust and safe full autonomy.
The statement further highlights a growing industry consensus on the critical

importance of sensor fusion in advanced autonomous systems.
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Background

Within the autonomous driving industry, a debate has persisted regarding the viability of
a 'camera-only' approach to achieving full autonomy. Waymo's latest announcement,
however, casts significant doubt on the practical feasibility of such systems. Drawing on
years of real-world driving data and an extensive safety record, Waymo has consistently
employed a multi-sensor system integrating LiDAR, radar, and cameras. The '10 Lessons
Learned' document systematizes the insights gained from this profound experience,
poised to significantly influence technological choices and development trajectories
across the industry. This reinforces the growing expectation that sensor fusion will
become the dominant approach, prioritizing both safety and reliability in autonomous

systems.

Key Findings

In its recently released "10 Lessons Learned in Autonomous Driving" on September 1,
2026, Waymo, Google's autonomous driving leader, unequivocally declared that a
‘camera-only' approach to self-driving systems harbors inherent limitations. This
declaration reconfirms Waymo's steadfast belief that a multi-sensor fusion strategy,
crucially combining diverse modalities including high-precision LiDAR, is indispensable

for achieving truly fully autonomous driving capabilities.



Technical Details

Waymo's announcement underscores the critical importance of LiDAR (Light Detection
and Ranging) in delivering accurate 3D spatial perception, a foundational requirement
for ensuring the safety and reliability of autonomous operations. While cameras excel at
capturing rich color information and textures, they are inherently vulnerable to varying
light conditions—such as night, strong sunlight, or adverse weather—and present
limitations in precise distance measurement accuracy. In stark contrast, LiDAR utilizes
laser pulses to measure precise distances and delineate object shapes, thereby
generating detailed and robust 3D maps of the surrounding environment. Sensor fusion,
integrating and analyzing data from diverse sensors like LiDAR, radar, cameras, and
ultrasonic sensors, effectively compensates for the inherent weaknesses of individual
sensors, achieving a more robust and redundant environmental awareness. This holistic
capability enables more reliable and safer driving decisions, even under unpredictable

and challenging environmental conditions.

Strategic Significance

Waymo's announcement powerfully reinforces the critical importance of LiDAR in
shaping the future direction of autonomous driving technology development. This
strategic clarity is likely to further accelerate investment in and demand for LiDAR sensor
development and manufacturing companies. Furthermore, it will undoubtedly spur the
development of more advanced sensor fusion algorithms and robust computing
platforms capable of processing diverse sensor data in real-time with high efficiency. As
fully autonomous driving progresses towards practical, widespread implementation, the
continuous evolution and optimization of various sensor technologies, particularly LiDAR,
will remain crucial research and development challenges, fundamentally shaping the

global landscape of self-driving innovation.

Source: #
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#38 AIST, RIKEN, and Fujitsu Release Second Edition of

Supply Chain Roadmap for Large-Scale Optical
Quantum Computing Systems

Published Published September 03, 2026  E#AFF Japan

| overview

Japan's National Institute of Advanced Industrial Science and Technology (AIST),
RIKEN, and Fujitsu have jointly published the second edition of their supply chain
roadmap for large-scale optical quantum computing systems. This strategic
document details essential technologies, outlines current challenges, and guides
domestic companies on entry points, aiming to cultivate a stable and resilient
national supply chain. The initiative seeks to bolster Japan's global competitiveness

and self-reliance in the rapidly evolving quantum computing landscape.
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Background

Quantum computing promises to revolutionize problem-solving across sectors like drug
discovery, material science, and financial optimization, tackling challenges intractable for
classical computers. This immense potential has ignited a global development race, with
nations vigorously pursuing national strategies to secure leadership. Japan, driven by its
government, is intensifying industry-academia collaboration to carve out a leading
position in this competition. Strengthening domestic supply chains has become an
urgent priority, not only due to increasing geopolitical risks but also to maintain
technological confidentiality, fostering an ecosystem built on indigenous technologies

and companies.

Key Findings

The National Institute of Advanced Industrial Science and Technology (AIST), in
collaboration with RIKEN and Fujitsu Limited, has released the second edition of its
supply chain roadmap for large-scale optical quantum computing systems. This
comprehensive roadmap meticulously outlines the current state of essential
technologies, identifies existing technical challenges, and charts future development
directions necessary for scaling optical quantum computers. Its primary aim is to provide
concrete guidelines for Japanese companies seeking entry into the burgeoning quantum

computing industry.

Optical quantum computers, which harness the quantum states of photons for
computation, represent a next-generation computing paradigm poised to deliver ultra-
high-speed capabilities. Achieving scalable optical quantum systems demands a
sophisticated array of cutting-edge component technologies. These include ultra-low-
loss optical circuits, high-efficiency single-photon sources, high-precision photon
detectors, and advanced packaging techniques crucial for integrating these diverse
elements. The roadmap undertakes a detailed analysis of these component technologies,
offering a comparative assessment of development statuses and technical levels across
various countries. It specifically highlights strategic areas where Japan can leverage its
renowned strengths in semiconductor manufacturing and precision optical technologies
to establish international competitiveness in quantum computing applications,

underscoring the vital need for standardization.



This newly released roadmap serves as a critical compass, empowering domestic
companies to identify lucrative business opportunities in optical quantum computing
and accelerate their research and development investments. This collaborative initiative,
spearheaded by AIST, RIKEN, and Fujitsu, represents a significant strategic step for Japan.
It aims to enhance the nation's international presence in quantum computing and ensure
self-reliance in the fundamental technologies that will underpin future digital societies.
The diligent execution of concrete action plans derived from this roadmap is anticipated
to revitalize Japan's quantum computing industry, fortify its global competitiveness, and

firmly position the nation at the forefront of the quantum era.

Source: #

Collected: September 05, 2026 | Automated Research System (Gemini API)



#39 Lumentum Secures Multi-Billion Dollar 1.6T
Optical Module Deal with NVIDIA, Coherent Achieves
Record Revenue; Al Data Center Optics Investment
Accelerates, TSMC to Mass Produce 1.6nm Process

Published September 01, 2026  Troy Technical (note.com) Global

| overview

A weekly report to August 28, 2026, reveals accelerating investment in optical
communications driven by Al data center demand. Lumentum secured a multi-billion
dollar long-term contract with NVIDIA for 1.6T optical modules, while Coherent
reported record revenue from its 800G/1.6T transceivers. Both companies are
significantly expanding production capacity, with Lumentum broadening its InP wafer
manufacturing in Japan and Coherent investing $2 billion in the US to transition to 6-
inch InP. Concurrently, TSMC has completed development of its 1.6nm A16 process,

slated for mass production in Q4 2026.



| N DEPTH

Key Findings

The Troy Technical weekly report for August 28, 2026, highlights a significant surge in
investment and capacity expansion within the optical communications and photonics
sector, driven by the explosive demand from Al data centers. Lumentum has secured a
multi-billion dollar long-term agreement with NVIDIA for 1.6T optical modules, while
Coherent achieved record revenues from its 800G/1.6T transceivers. Furthermore, TSMC
has successfully completed the development of its next-generation 1.6nm A16 process,

with mass production scheduled to commence in the fourth quarter of 2026.

Technical / Clinical Details

The robust performance of Lumentum and Coherent underscores the increasing
adoption of 1.6T and 800G optical transceivers, critical for alleviating bandwidth
bottlenecks within data centers driven by escalating Al workloads. 1.6T optical modules
are foundational for supporting the immense data transfer volumes required for GPU-to-
GPU communication in Al/ML clusters, delivering substantial data rate improvements
and power efficiency compared to previous generations. Lumentum is reinforcing its
stable supply capabilities for high-reliability, high-performance optical devices by
expanding its Indium Phosphide (InP) wafer manufacturing facilities in Japan. Coherent,
on the other hand, announced a $2 billion investment in the U.S. and a transition from 3-
inch to 6-inch InP wafers to enhance manufacturing efficiency and reduce costs,
bolstering its vertically integrated supply chain. TSMC's 1.6nm A16 process, utilizing
nanosheet transistor technology, is anticipated to further elevate the performance of

next-generation Al chips and High-Performance Computing (HPC) processors.



Background & Context

The rapid evolution of Al has placed unprecedented demands on data center
infrastructure. Particularly in the training and inference of large language models (LLM),
hundreds of thousands of GPUs must be interconnected at high speeds, pushing the
limits of conventional electrical interconnects in terms of performance and power
consumption. In this context, optical communication technologies, especially high-speed
optical transceivers and integrated solutions like Co-Packaged Optics (CPO), are
becoming key to resolving data transfer bottlenecks and sustaining Al growth. The
substantial investments in leading optical component manufacturers like Lumentum and

Coherent clearly indicate this structural shift in the industry.

Strategic Significance & Outlook

Long-term contracts with Al chip leaders like NVIDIA and the achievement of record
revenues are strong tailwinds for the optical communications industry. The aggressive
capacity expansion and investment in technological innovation by Lumentum and
Coherent are essential for continuously supporting the growth of Al data centers. Also,
TSMC's development and mass production of cutting-edge processes suggest that
advancements in Al semiconductors themselves, coupled with the evolution of optical
communication technologies that interconnect them, will collectively drive the overall
development of Al infrastructure. The demand for optical technologies delivering high
bandwidth, low latency, and low power consumption is projected to continue its upward

trajectory.

Source: https://note.com/reportprime_jp26/n/n9babbe2f6d0a
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