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All 35 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01
Imec 2.5D/3D
Optical I/O

Research
●●●●

○
●●○○

○
●●●●

●
●●●●

○
●●●●

●

Imec proposes 2.5D/3D optical I/O roadmap to
overcome CPO limits, dramatically reducing
power and increasing bandwidth for future AI.

#02
1.6T Coherent
Pluggables

Product
Update

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

1.6T coherent pluggables demand innovation in
symbol rates, DSP power, and thermal design;
2nm DSPs are crucial.

#03
InP Component
Shortage

Market
Analysis

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

Persistent Indium Phosphide (InP) component
shortage for AI data centers despite capacity
boosts from Coherent and Semtech.

#04
Octave-Spanning
Soliton

Research
●●●●

●
●○○○

○
●●●○

○
●●●●

●
●●●●

●

DTU researchers achieved octave-spanning,
deterministic single soliton generation in 4H-SiC
microresonators at low power.

#05
NVIDIA Strategic
Invest

Corporat
e

Strategy

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

NVIDIA invests in CPO, MicroLED, OCS via
Marvell, Lumentum, Coherent to drive next-gen
AI infrastructure.

#06
Coherent InP
Capacity

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Coherent invests $50M to quadruple 6-inch InP
wafer capacity, addressing surging 1.6T optical
module demand.

#07
Photonic IC Market
Surge

Market
Overview

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

Photonic IC market surges, driven by AI data
centers and high-speed networking, with major
players advancing tech.

#08
Intel LiDAR Silicon
Phot

Market
Overview

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Intel Market Research forecasts LiDAR silicon
photonic chip market growth driven by ADAS and
autonomous vehicles.

#09
Hamamatsu InGaAs
Sensor

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●○
○

Hamamatsu Photonics unveils InGaAs area image
sensor with 3500 DR, 503 fps for near-infrared
hyperspectral imaging.

#10
Photonic AI
Interconnect

Market
Overview

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

Market Intelo predicts growth in Photonic AI
Interconnect Fabric market, driven by AI model
complexity and data center efficiency.

#11
CMOS Quantum
Photonic

Research
●●●●

●
●○○○

○
●●●●

○
●●●●

●
●●●●

●

arXiv paper details CMOS-compatible quantum
photonic chip for room-temperature operation,
achieving high accuracy in ML tasks.

#12 TSMC PIC Capacity Market
Forecast

●●○○
○

●●●○
○

●●●●
●

●●●○
○

●●●●
●

TrendForce forecasts TSMC PIC capacity to soar
to 25K wafers/month by 2028, with NVIDIA and
Broadcom as early COUPE customers.
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#13 Xanadu/PsiQuantum Research
Review

●●●●
○

●○○○
○

●●●●
○

●●●●
●

●●●●
●

arXiv paper highlights Xanadu's 216-qubit
quantum supremacy and PsiQuantum's path to
million-qubit silicon photonics.

#14
Arago Photonic
Computin

Corporat
e Profile

●●●●
○

●●○○
○

●●●●
○

●●○○
○

●●●●
●

Arago develops high-performance,
energy-efficient photonic computing hardware for
AI workloads, aiming to challenge traditional
electronics.

#15
Marvell Acquires
Celest

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
●

●●●○
○

●●●●
●

Marvell acquires Celestial AI for $3.25B for
photonic fabric tech, elevating AI revenue outlook
to challenge NVIDIA.

#16
AIP Optical Quantum
Comp

Research
Review

●●●●
○

●○○○
○

●●●●
○

●●●●
●

●●●●
●

AIP paper highlights optical quantum computing
as a key platform due to room-temperature
operation, low noise, and scalability.

#17
Quantum Zeitgeist
SP

Market
Forecast

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Quantum Zeitgeist forecasts silicon photonics
links to achieve 6.4 Tbps by early 2030s, meeting
AI bandwidth demand.

#18
Hamamatsu Fairchild
CMOS

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●○
○

●●●●
○

●●●●
○

Hamamatsu Photonics drives Fairchild Imaging
CMOS sensors in Europe, bolstering X-ray,
medical, scientific, and space applications.

#19
3D InCites SP
Packaging

Analysis
●●●○

○
●●●●

○
●●●●

○
●●●○

○
●●●●

●

Silicon photonics packaging accounts for half
product value, highlighting challenges in optical
guiding and thermal management.

#20
Photonic IC Market
Forec

Market
Forecast

●○○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

openPR.com predicts Photonic IC market to surge
to $107.66 Billion by 2035, driven by AI data
centers.

#21 Marvell Celestial AI
Corporat

e
Strategy

●●●○
○

●●●●
○

●●●●
●

●●●○
○

●●●●
●

Marvell's $3.25B Celestial AI acquisition and 3.2T
optical transceiver development bolsters AI
market competitiveness.

#22 China Photonic Lab
Corporat

e
Strategy

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
○

China opens 'Shanghai Integrated Photonic
Computing Chip and System Key Laboratory' to
accelerate chip race.

#23
PsiQuantum
GlobalFound

Corporat
e

Strategy

●●●●
○

●○○○
○

●●●●
○

●●●○
○

●●●●
●

PsiQuantum pursues million-qubit fault-tolerant
quantum computer on silicon photonics,
collaborating with GlobalFoundries.

#24
Hamamatsu SWIR
CMOS

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●○
○

GoPhotonics announces Hamamatsu Photonics'
S14739-20 SWIR CMOS image sensor to enhance
semiconductor inspection.

#25
Marvell Amazon
Warrants

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●●
●

●●●○
○

●●●●
●

Marvell issues Amazon warrants tied to photonic
fabric product purchases by 2030 after Celestial
AI acquisition.

#26
AI Data Center
Optical

Market
Forecast

●○○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

openPR.com predicts AI Data Center Optical
Interconnect Market to reach $41.09 Billion by
2035, driven by Intel CPO.

#27
Optica Qudit
Encoding

Research
●●●●

●
●○○○

○
●●●●

○
●●●●

●
●●●●

●

Optica paper demonstrates hybrid
path-transverse electric mode qudit encoding on
integrated photonic chip, advancing quantum
scalability.

#28
arXiv MBQC Silicon
Phot

Research
●●●●

●
●○○○

○
●●●●

○
●●●●

●
●●●●

●

arXiv paper demonstrates Measurement-Based
Quantum Computing (MBQC) on 4-qubit silicon
photonic chip with high fidelity.

#29 1.6 Tb/s/Wavelength Trend
Analysis

●●●○
○

●●●○
○

●●●●
○

●●○○
○

●●●●
○

Next-gen AI networks adapt to inference curve
with 1.6 Tb/s/wavelength coherent optical
platforms to resolve bottlenecks.

#30 arXiv Fiber Memory Research
●●●●

●
●○○○

○
●●●●

●
●●●●

●
●●●●

●

arXiv paper proposes 'fiber memory' for LLM
weights, potentially reducing AI accelerator
energy consumption by over 70%.
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#31
Quantum Computing
Energy

Trend
Analysis

●●○○
○

●○○○
○

●●●○
○

●●○○
○

●●●●
●

Quantum computing to impact data center
energy consumption; Microsoft Majorana1,
Amazon Ocelot development advances.

#32
PLANOPTIK Glass
Wafers

New
Product

●●○○
○

●●●●
●

●●○○
○

●●●●
○

●●●●
●

PLANOPTIK provides customized glass wafers and
panels for MEMS and photonics applications,
enhancing wafer-level packaging.

#33
Silicon Photonics
Market

Market
Forecast

●○○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

openPR.com predicts Silicon Photonics Market to
reach $34.34 Billion by 2035, driven by AI
demand and LiDAR, Quantum Computing.

#34 GF/Tower IP War
Corporat

e
Strategy

●●○○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
●

GlobalFoundries and Tower Semiconductor clash
over patents, heating up the silicon photonics IP
war.

#35
Aehr Test Systems
Order

Corporat
e Update

●●○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

Aehr Test Systems receives follow-on production
order for FOX-XP Wafer-Level Burn-In system
from lead silicon photonics customer.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your AI interconnect strategy ready for 2.5D/3D optical I/O?
Imec's roadmap and Marvell's Celestial AI acquisition signal a rapid shift beyond CPO. Evaluate if your current
AI platforms can integrate these next-gen optical solutions or risk becoming obsolete.

❷ How exposed is your supply chain to critical InP component shortages?
Despite capacity boosts from Coherent and Semtech, demand for 800G/1.6T modules is outpacing supply.
Assess your reliance on InP and explore diversification or alternative material strategies.

❸ Are you investing in photonic quantum computing to secure future AI advantages?
Breakthroughs in CMOS-compatible, room-temperature quantum photonic chips and qudit encoding are
accelerating the field. Determine if your R&D; roadmap includes quantum computing for long-term AI
capabilities.

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

AI OpticInP Supply

SP IP War

Quantum PC

Fiber Mem

SWIR Sens

LiDAR SP

Item Quadrant ↑ Opportunity ↓ Threat

● AI Optic Critical New AI perf, market Lagging adoption, cost

● InP Supply Critical Capacity investment Shortage, cost volat

● SP IP War Critical IP licensing Litigation, market

● Quantum PC Opp. Future AI/HPC, new Long R&D;, high inv

● Fiber Mem Opp. Massive energy sav Disruptive tech

● SWIR Sens Ref. Niche market growth Limited scale

● LiDAR SP Ref. Automotive growth Intense competitio
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Deep Dive ① ― Fiber Memory for LLM Efficiency
#30 | 2026/07/10 | arXiv | Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●● Data Reliability●●●●●
US/EU Relevance●●●●●

A novel 'fiber memory' architecture is proposed for storing invariant Large Language Model (LLM) weights,
reconfiguring optical fiber as an active recirculating delay line memory. This could eliminate redundant weight
storage across 10,000 AI accelerators.

Simulations indicate a potential reduction of over 70% in weight delivery energy, dramatically improving AI
data center power efficiency and contributing to the sustainability of large-scale AI systems.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] This breakthrough could fundamentally
re-architect AI data centers, offering massive energy savings and enabling larger, more
sustainable LLMs. US/EU cloud providers and AI hardware developers could gain a significant
competitive edge by investing early. [Threat] Companies reliant on traditional memory
architectures for LLM deployment face obsolescence if this or similar optical memory solutions
mature. The 70% energy reduction is highly optimistic but directionally sound. Technical
barriers include integration complexity, optical signal degradation over long recirculation, and
robust read/write mechanisms. Next Actions: [R&D;] Initiate feasibility studies and
proof-of-concept projects for optical memory architectures within 6 months. [Strategy] Assess
long-term impact on data center TCO and AI hardware roadmaps by Q4 2026.

Deep Dive ② ― Imec's 2.5D/3D Optical I/O Vision
#01 | 2026/07/09 | EE Times | Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Imec proposes an aggressive roadmap towards 2.5D and eventually 3D optical I/O, recognizing co-packaged
optics (CPO) as insufficient for future AI system power demands. This aims to dramatically reduce power and
increase bandwidth.

Achieving this vision necessitates advancements across optical devices, packaging, materials (beyond silicon
photonics like III-V), and system architectures, fundamentally reshaping AI interconnects.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU semiconductor and packaging firms can
lead the development of next-gen optical materials (III-V), advanced 2.5D/3D integration
techniques, and thermal management solutions. This roadmap creates new high-value
component markets. [Threat] Companies solely focused on current CPO or electrical
interconnects risk falling behind. The transition requires significant R&D; investment and
ecosystem collaboration. Imec's roadmap is ambitious but technically plausible, though
widespread commercialization is 5+ years away. Next Actions: [R&D;] Form cross-functional
teams (photonics, packaging, materials) to evaluate Imec's roadmap and identify internal
capability gaps by Q3 2026. [Business Dev] Engage with Imec and other consortia to influence
future standards.
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Deep Dive ③ ― Marvell's Photonic Fabric Play
#15 | 2026/07/08 | 24/7 Wall St. | Tech Novelty●●●○○ Proximity●●●●○ Market Impact●●●●● Data
Reliability●●●○○ US/EU Relevance●●●●●

Marvell Technology acquired Celestial AI for $3.25 billion in February 2026, securing its advanced photonic
fabric technology to enhance memory transfer efficiency via optical interconnects for AI.

This strategic acquisition aligns Marvell's product portfolio with the evolving AI ecosystem, positioning optical
interconnects as key to resolving AI infrastructure bottlenecks and challenging NVIDIA.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU OEMs and cloud providers can leverage
Marvell's photonic fabric to build more energy-efficient and higher-performing AI data centers.
This acquisition validates optical interconnects as a critical differentiator in the AI hardware
race. [Threat] Competitors in AI accelerators and networking must rapidly develop or acquire
similar optical interconnect capabilities to avoid being outmaneuvered by Marvell and its
partners like Amazon. The $3.25B valuation for Celestial AI is a strong market signal. Next
Actions: [Procurement] Evaluate Marvell's 3.2T optical transceiver roadmap and potential
integration into next-gen AI platforms by Q3 2026. [Strategy] Analyze competitive landscape
for optical interconnect M&A; targets.

Other Notable Articles
arXiv Paper: CMOS-Compatible Quantum Photonic Chip Designed for Room-Temperature Operation Achieves High Accuracy in Machine Learning Tasks
(arXiv)
Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●○

Room-temperature, CMOS-compatible quantum photonic chips for ML are a significant step towards practical
quantum AI.

Octave-Spanning Deterministic Single Soliton Generation Achieved in 4H-SiC Microresonators at Low Threshold Power (DTU Research Database (Laser
and Photonics Reviews))
Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●○○

Breakthrough in 4H-SiC microresonators enables more energy-efficient, compact frequency comb sources for
integrated photonics.

Coherent Invests $50M to Quadruple 6-inch InP Wafer Capacity, Addressing Surging 1.6T Optical Module Demand (Yole Group)
Tech Novelty●●○○○ Proximity●●●●○ Market Impact●●●●○

Coherent's $50M InP investment is critical for meeting 1.6T optical module demand, impacting AI data center
supply chains.

openPR.com Predicts Photonic IC Market to Surge to $107.66 Billion by 2035, Driven by AI Data Centers and High-Speed Communication Demand
(openPR.com)
Tech Novelty●○○○○ Proximity●●●●● Market Impact●●●●●

Photonic IC market forecast to hit $107.66B by 2035, driven by hyperscale data centers and AI accelerators.

GlobalFoundries and Tower Semiconductor Clash Over Patents: Silicon Photonics IP War Heats Up (Precision with Light)
Tech Novelty●●○○○ Proximity●●●●○ Market Impact●●●●○

Intensifying IP war between GlobalFoundries and Tower Semiconductor signals fierce competition in silicon
photonics.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Procurement] Conduct an immediate risk assessment of InP component supply chain for 800G/1.6T
optical modules.

• [Strategy] Identify key competitors and potential M&A; targets in the photonic fabric and optical
interconnect space.

▍Short-term (1 month)
• [R&D;] Establish a task force to evaluate Imec's 2.5D/3D optical I/O roadmap and its implications for
future product development.

• [Legal/IP] Review silicon photonics patent portfolios and assess potential infringement risks or
licensing opportunities.

▍Medium-long term (quarter+)
• [Executive] Develop a long-term strategy for integrating photonic computing and quantum computing
into future AI infrastructure.

• [R&D;] Investigate novel memory architectures like 'fiber memory' for energy-efficient LLM
deployment.
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#01 Imec Unveils 2.5D/3D Optical I/O Roadmap to
Overcome CPO Limitations and Power AI's Future

OVERVIEW

Imec researchers are proposing an aggressive roadmap towards 2.5D and eventually

3D optical I/O, recognizing co-packaged optics (CPO) as insufficient for future AI

system power demands. This approach aims to dramatically reduce power

consumption and increase bandwidth by bringing optical devices closer to the

processor die. Achieving this vision necessitates advancements across optical devices,

packaging, materials (beyond silicon photonics), and system architectures,

fundamentally reshaping AI interconnects.

Published July 09, 2026  EE Times  USA



IN DEPTH

Key Findings

Imec has laid out a visionary roadmap for AI systems, advocating for a transition beyond
current co-packaged optics (CPO) to 2.5D and ultimately 3D optical I/O integration. This
strategic shift is driven by the escalating power consumption challenges in AI,
particularly as workloads move from training to inference. By positioning optical devices
in closer proximity to the processor, this new paradigm promises substantial reductions
in power and significant gains in bandwidth, addressing the most pressing bottlenecks in
high-performance AI computing.

Technical Details

The industry is already moving from traditional pluggable transceivers to CPO, where
optical engines are integrated into the same package as the switch ASIC, offering
notable power savings. However, Imec's vision extends further, proposing "optical I/O"
directly at the chip level. 2.5D integration would enhance inter-chiplet optical
connectivity, while the ultimate goal of 3D integration involves vertically stacking optical
interconnects within the processor stack itself, completely bypassing the limitations of
electrical traces. This demands breakthroughs in novel optical materials beyond silicon
photonics, such as III-V semiconductors, to create more efficient light emitters,
modulators, and detectors. Furthermore, advanced packaging techniques for precise
integration of microscopic optical and electronic components, alongside innovations in
thermal management and power delivery, are critical for commercial viability. This
evolution is expected to redefine the physical limits of data transfer within AI
accelerators.



Background & Context

The exponential growth of AI has led to an insatiable demand for computational power
and data transfer capabilities within data centers. Traditional electrical signaling is
increasingly hitting fundamental physical limits in terms of power consumption, latency,
and bandwidth density. AI inference, with its often more distributed memory access
patterns compared to training, particularly benefits from low-latency, high-efficiency I/O.
While CPO marks a significant improvement over pluggable solutions, Imec's roadmap
anticipates the need for even tighter integration to support future AI models. This
proactive approach aims to prevent the I/O fabric from becoming the limiting factor for
massive AI clusters, allowing for the deployment of ever-larger and more powerful AI
systems.

Strategic Significance & Outlook

Imec's call for 2.5D/3D optical I/O represents a critical inflection point for the future of AI
computing infrastructure. Successful realization of this roadmap will require
unprecedented collaboration across the semiconductor, optical component, packaging,
and system integration industries to develop new standards and manufacturing
processes. As this technology matures, it is poised to not only unlock new levels of AI
performance but also contribute significantly to reducing the operational costs and
environmental footprint of data centers, fostering a more sustainable and powerful
digital ecosystem. The ability to move data with light at the chip scale will be a
cornerstone of the next generation of AI innovation.

Source: https://www.eetimes.com/as-ai-moves-from-training-to-inference-optics-moves-closer-to-the-
chip/
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#02 1.6T Coherent Pluggables Redefine Power and
Thermal Design with Advanced Symbol Rates and 2nm
DSPs

OVERVIEW

The transition to 1.6T coherent pluggable modules demands significant engineering

innovation in symbol rate scaling, stringent DSP power limits, and advanced thermal

management. OIF's 1600ZR/ZR+/CL projects and the IEEE 802.3dj task force are

standardizing 200 Gb/s/lane electrical interfaces. Marvell's development of 2nm DSPs
for 1.6T modules, alongside power targets from Cisco, Ciena, and Nokia, is crucial for

addressing bandwidth and energy efficiency in AI data centers and long-haul

communications.
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IN DEPTH

Key Findings

The optical communications industry is undergoing a significant engineering
transformation towards 1.6 Terabit (1.6T) coherent pluggable modules, with critical
advancements focusing on symbol rate scaling, stringent DSP power consumption limits,
and innovative host thermal designs. Key drivers for this evolution include the OIF's
1600ZR, 1600ZR+, and 1600CL projects, alongside the IEEE 802.3dj task force's work on
200 Gb/s/lane electrical interfaces.

Technical / Clinical Details

Symbol Rate Scaling: While 800G modules typically operate at symbol rates around
130 Gbaud, 1.6T modules demand even higher rates. This necessitates the
development of new optical components and DSP architectures capable of high-
frequency performance.

DSP Power Consumption Limits: Next-generation coherent pluggable modules
require increased processing power but must adhere to strict power consumption
envelopes due to form factor constraints. Leading vendors such as Cisco, Ciena, and
Nokia have established specific power targets for 800G and 1.6T modules. Marvell, for
instance, is developing 2nm DSPs for 1.6T modules, which are anticipated to deliver
significant power efficiency improvements, crucial for meeting these targets.

Host Thermal Design: As power dissipation in pluggable modules increases, host
system thermal design becomes more complex and critical. Traditional air-cooling
methods may prove insufficient, leading to exploration of advanced cooling solutions
and new integration paradigms like Co-Packaged Optics (CPO).

Standardization Progress: OIF and IEEE are laying essential groundwork for the
interoperability and widespread adoption of 1.6T coherent pluggables. OIF's
1600ZR/ZR+/CL projects are defining specifications for Data Center Interconnect
(DCI) and metro networks, while IEEE 802.3dj is standardizing electrical interfaces for
future Ethernet generations.



Background & Context

The explosive growth of AI/ML workloads is driving unprecedented demand for
bandwidth within and between data centers. This necessitates continuous evolution in
optical communication technologies. As 800G coherent modules become mainstream,
the transition to the 1.6T generation is an urgent imperative. However, the associated
challenges of power consumption and thermal management are pushing the physical
limits of pluggable modules, demanding fundamental shifts in approach to overcome
these barriers. Addressing these challenges is paramount for sustaining the rapid pace of
AI infrastructure development.

Strategic Significance & Outlook

The success of 1.6T coherent pluggable modules hinges on innovations in symbol rate
technology, DSP capabilities, and thermal management. The development of 2nm
process node DSPs by semiconductor manufacturers like Marvell signals a significant
leap in power efficiency, garnering substantial industry attention. Furthermore, emerging
technologies such as Co-Packaged Optics (CPO) and Linear Pluggable Optics (LPO),
which aim to reduce DSP dependence, offer promising avenues for further optimizing
power and cost. These technological advancements are set to enable higher speeds and
greater energy efficiency in AI data centers, contributing to the development of
sustainable digital infrastructure globally.

Source: https://mapyourtech.com/1600zr-class-coherent-pluggables-what-changes-beyond-800g/
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#03 AI Data Centers Face Persistent InP Component
Shortage Despite Coherent and Semtech Capacity
Boosts

OVERVIEW

The supply of Indium Phosphide (InP) components, critical for high-performance

optical devices in AI data centers, remains constrained. While Coherent expands 6-

inch InP wafer production and Semtech (via HieFo) plans InP gain chip capacity

increases, demand for 800G and 1.6T modules, dominated by Broadcom, Lumentum,
and Sumitomo Electric, outpaces these efforts. This ongoing supply bottleneck could

directly impact the scalability of AI infrastructure.
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IN DEPTH

Key Findings

The rapid expansion of AI data centers is highlighting critical supply constraints for
Indium Phosphide (InP) components, which are essential for high-performance optical
devices. While Coherent is scaling up its 6-inch InP wafer-based CW laser production and
Semtech (via HieFo) is expanding its InP gain chip capacity, the current demand growth
outstrips supply, maintaining a tight market. This persistent imbalance poses a significant
challenge for the ongoing build-out of AI infrastructure.

Technical / Clinical Details

InP's Critical Role: InP is a foundational material for high-performance lasers, such as
Electro-absorption Modulated Lasers (EMLs) and Continuous Wave Distributed
Feedback (CW-DFB) lasers, which are vital for high-speed, long-reach optical
communications. These lasers are extensively used in 800G and future 1.6T optical
modules within AI data centers, making their supply a central bottleneck.

Key Supplier Activities:

Coherent: Has significantly expanded its 6-inch InP wafer production capacity,
particularly for CW lasers, to address the surging demand from AI data centers.

Semtech (via HieFo): Is actively pursuing plans to increase its InP gain chip
manufacturing capacity, contributing to the broader strengthening of the InP-
based device supply chain.

Market Leaders: Broadcom, Lumentum, and Sumitomo Electric hold dominant
market shares in the EML and CW-DFB laser segments, meaning their production
capabilities largely dictate the overall supply landscape.

Demand-Supply Imbalance: The demand for 800G and 1.6T optical modules is
escalating exponentially due to the construction of massive AI computing clusters. In
contrast, InP component manufacturing is a highly sophisticated process requiring
substantial capital investment and specialized expertise, making rapid capacity
expansion challenging and contributing to the current supply-demand mismatch.



Background & Context

As AI models grow in scale and complexity, the bandwidth requirements for inter-server
communication within data centers and for inter-data center connectivity are increasing
exponentially. This has led to a surge in demand for optical modules, especially ultra-
high-speed 800G and 1.6T variants. The core components of these modules, InP-based
lasers and chips, have consequently become critical choke points. While the
semiconductor industry has faced global supply chain challenges in recent years, the rise
of AI has shifted focus to new bottlenecks within the photonics sector, particularly those
related to InP.

Strategic Significance & Outlook

The ongoing InP component supply constraint could, in the short term, temper the pace
of AI infrastructure deployment. However, aggressive capacity expansion investments by
key players like Coherent and Semtech are expected to alleviate supply pressures in the
mid-to-long term. The industry is also likely to pursue optimization of InP material
manufacturing processes, explore alternative materials, and diversify supply chains to
enhance resilience. Stabilizing this supply is crucial for the sustained growth of AI data
centers and the widespread adoption of next-generation optical communication
technologies. Furthermore, there are indications of potential future oversupply, requiring
careful market monitoring.

Source: https://gaetano.substack.com/p/the-ai-optics-trade-shortage-today
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#04 Octave-Spanning Deterministic Single Soliton
Generation Achieved in 4H-SiC Microresonators at Low
Threshold Power

OVERVIEW

Researchers at the Technical University of Denmark (DTU) have achieved a significant

breakthrough by demonstrating octave-spanning, deterministic single soliton

generation in high-quality (Q) 4H-Silicon Carbide-on-Insulator microring resonators.

This innovation dramatically lowers the optical power threshold for soliton

generation, paving the way for highly energy-efficient and high-performance

frequency comb sources crucial for integrated photonics in telecommunications and

various on-chip optical applications.
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IN DEPTH

Background

Optical frequency combs, often described as "optical rulers," have become indispensable
tools across a wide array of scientific and technological domains, from precision
frequency metrology and high-accuracy time synchronization to broadband
communications. Chip-scale microcombs, in particular, are attracting substantial interest
due to their inherent compactness, low power consumption, and CMOS compatibility.
These attributes position them for promising applications in areas such as high-speed
optical interconnects for data centers, LiDAR, advanced sensing platforms, and quantum
information processing. Despite their immense potential, a significant challenge has
been the consistent generation of stable, single soliton states at low power consumption.
Overcoming this hurdle and accelerating the practical deployment of microcomb
technology necessitates the development of high-quality (Q) resonators leveraging novel
materials like 4H-Silicon Carbide (SiC).

Key Findings

Researchers at the Technical University of Denmark (DTU) have made a pivotal advance
in integrated photonics by successfully demonstrating octave-spanning, deterministic
single soliton generation within high-quality (Q) 4H-Silicon Carbide-on-Insulator (SiC-
on-insulator) microring resonators. This achievement marks a significant reduction in the
optical power threshold necessary for soliton generation, thereby setting the stage for
more energy-efficient and compact frequency comb sources crucial for future integrated
photonic systems.

The team's success hinges on several key technical innovations:

At the heart of this innovation is the adoption of the **4H-Silicon Carbide-on-Insulator
(SiC-on-insulator) platform**. 4H-SiC is renowned for its broad transparency window,
high optical nonlinearity, and superior material properties. The SiC-on-insulator structure
is particularly advantageous, offering exceptional optical confinement and robust
thermal management, which are essential for fabricating high-Q microring resonators.
Notably, SiC surpasses conventional materials like silicon nitride by providing a higher
damage threshold and superior thermal conductivity, making it robust enough for high-
power optical inputs.



The team successfully achieved **deterministic single soliton generation** by precisely
controlling the pump power injected into the microring resonator. This meticulous
control yields stable and reproducible single soliton states, critically avoiding the
complexities associated with multi-soliton states or noisy non-soliton regimes. Such
deterministic generation is paramount for enhancing the stability and reliability required
for practical frequency comb applications.

The resultant single soliton frequency comb exhibits an impressive **octave-spanning
spectral width**, covering approximately 26 THz. This broad spectral coverage is
invaluable for a diverse range of applications, including ultrashort pulse generation in
the time domain, high-precision optical frequency metrology, advanced atomic clocks,
and next-generation terahertz wave generation.

Crucially, the 4H-SiC platform facilitates **soliton generation at significantly lower optical
pump power** compared to prior demonstrations. While specific power figures were not
detailed in the summary, this reduction directly translates into substantially lower power
consumption for the device. This efficiency gain accelerates the path towards portable
and highly energy-efficient integrated photonic systems.

The profound impact of this achievement is anticipated across numerous sectors of
integrated photonics. Low-power, on-chip frequency comb sources are poised to
significantly boost the efficiency of coherent communication within AI data centers,
enable advanced frequency generation for next-generation wireless communication
(5G/6G), and facilitate precise optical control in emerging quantum computing
platforms. Looking ahead, future research will concentrate on enhancing integration
density, achieving seamless electro-optical integration, and combining these
advancements with other photonic devices to realize comprehensive system-on-chip
(SoC) solutions.

Source: https://orbit.dtu.dk/en/publications/octave-spanning-deterministic-single-soliton-generation-in-
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#05 NVIDIA Drives Next-Gen AI Infrastructure with
Strategic Investments in CPO, MicroLED, and OCS via
Marvell, Lumentum, Coherent

OVERVIEW

NVIDIA is making substantial strategic investments in optical technology firms such as

Marvell, Lumentum, and Coherent, positioning Co-Packaged Optics (CPO), MicroLED,

and Optical Circuit Switches (OCS) as foundational technologies for future AI

infrastructure. By harnessing light's inherent physical advantages over electrical
signals, these initiatives aim to overcome the high costs and power consumption of

current optical modules, dramatically enhancing AI data center performance and

efficiency.

Published Published July 09, 2026  36氪 (36Kr)  China



IN DEPTH

Background

The burgeoning demands of AI workloads are drastically increasing data center power
consumption and cooling costs. Specifically, high-speed communication between GPUs
and massive data movement in large-scale AI model training are pushing the limits of
traditional electrical wiring in terms of bandwidth, latency, and power. Consequently, the
industry recognizes optical technology as key to solving fundamental AI infrastructure
challenges, prompting major technology companies like NVIDIA to accelerate
investments in optical communications. This trend signifies a blurring of boundaries
between the semiconductor and optical communications industries.

Key Findings

Optical communication is rapidly emerging as a central strategic direction for AI
infrastructure, with NVIDIA actively driving this paradigm shift through strategic
investments in key photonics companies such as Marvell, Lumentum, and Coherent.
These investments aim to overcome the high costs and power consumption associated
with Digital Signal Processors (DSPs) in current optical modules, thereby dramatically
enhancing AI data center performance and efficiency.

To maximize AI computational power and resolve bottlenecks in traditional electrical
interconnects, NVIDIA has made strategic investments across the optical communication
supply chain. This includes Marvell, a leader in high-performance networking chips and
optical device integration; Lumentum, known for optical modules and laser technologies;
and Coherent, strong in VCSELs and Indium Phosphide (InP)-based lasers.

NVIDIA specifically advocates for three pivotal next-generation optical technologies,
leveraging light's inherent physical advantages over electrical signals—including less
signal attenuation over long distances and immunity to electromagnetic interference,
benefits demonstrated over decades in submarine cables and inter-city networks:

Co-Packaged Optics (CPO): Integrates optical engines directly adjacent to network
switches or processor chips, significantly shortening electrical signal paths. This
dramatically reduces power consumption and latency, enabling high-speed, high-
density interconnects within AI clusters. CPO is also key to reducing DSP dependence,
mitigating current challenges.



MicroLED: While primarily known for display technology, MicroLEDs are anticipated
as ultra-fast, low-power optical interconnects for short-range data center connections
and future chip-to-chip communication.

Optical Circuit Switches (OCS): In large-scale data centers, OCS routes optical
signals directly without electrical conversion, thereby reducing power consumption
and latency, and enhancing network flexibility and efficiency.

NVIDIA's aggressive investment and technological promotion in optics are expected to
bring about a significant transformation in AI data center architectures. As CPO,
MicroLED, and OCS technologies mature and are widely adopted, AI computing
performance is projected to further improve, accompanied by enhanced energy
efficiency. This will accelerate the continued evolution of AI and its application across a
broader range of industrial sectors. However, the commercialization of these advanced
optical technologies will still face challenges in reducing manufacturing costs,
establishing standardization, and ensuring compatibility with existing infrastructure.

Source: https://www.36kr.com/p/2849303358040448
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#06 Coherent Invests $50M to Quadruple 6-inch InP
Wafer Capacity, Addressing Surging 1.6T Optical
Module Demand

OVERVIEW

Coherent announced a $50 million investment to quadruple its 6-inch Indium

Phosphide (InP) wafer production capacity. This strategic move aims to meet the

explosive demand for 1.6T optical modules, driven by AI data centers. The 6-inch

wafer technology enhances Coherent's competitive edge by increasing die-per-wafer
and reducing cost-per-device, critical for scaling 1.6T module production for both

pluggable optics and CPO. This strengthens Coherent's position in the next-gen

optical communications supply chain.

Published July 10, 2026  Yole Group  France



IN DEPTH

Key Findings

Coherent has announced a significant $50 million investment to quadruple its 6-inch
Indium Phosphide (InP) wafer production capacity. This aggressive strategic move is
aimed at addressing the anticipated explosive demand for 1.6 Terabit (1.6T) optical
modules, driven by the rapid growth of AI data centers. The adoption of 6-inch wafer
technology is expected to establish Coherent's competitive advantage by increasing the
number of dies per wafer and substantially reducing the cost per device, proving
indispensable for scaling 1.6T module production in both pluggable and Co-Packaged
Optics (CPO) formats.

Technical / Clinical Details

Advantages of 6-inch InP Wafer Technology:

Cost Efficiency: Compared to conventional 2-inch or 4-inch wafers, 6-inch InP
wafers enhance manufacturing process efficiency, allowing for the production of
significantly more chips (dies) per wafer. This reduces the cost of individual InP
devices and improves economies of scale for large-volume production.

Production Scale-Up: Larger wafer sizes dramatically increase the number of InP
gain chips and laser diodes that can be produced per unit time. This is crucial for
resolving potential bottlenecks in meeting the surging demand for 1.6T optical
modules.

Yield Improvement: As the manufacturing process for larger wafers matures,
there is potential for long-term improvements in good die yield per wafer, further
optimizing overall production costs.

Impact on 1.6T Optical Modules: 1.6T optical modules are foundational for
achieving the ultra-high-speed data transmission required by AI/ML workloads. These
modules critically depend on high-performance InP-based lasers and modulators, and
Coherent's capacity expansion ensures their stable supply.



Pluggable Modules and CPO: Coherent's InP technology is applicable not only to
standard pluggable optical modules but also to future Co-Packaged Optics (CPO)
solutions. CPO, which places optical devices in close proximity to switching ASICs,
significantly shortens electrical pathways, thereby reducing power consumption and
latency. InP-based lasers will be a core component of CPO architectures.

Background & Context

The evolution of AI is placing unprecedented demands on data center bandwidth and
energy efficiency. Specifically, training and inference for large AI models require data
transmission capabilities exceeding tens of terabits per second, coupled with drastic
reductions in power consumption per bit. Against this backdrop, 1.6T optical modules,
succeeding the 800G generation, are expected to form the backbone of future AI
infrastructure. InP is an indispensable material for providing high-performance laser
sources that are challenging to realize with silicon photonics, making its supply capacity
a critical factor influencing the growth of the entire industry.

Strategic Significance & Outlook

Coherent's substantial investment in 6-inch InP wafer manufacturing will solidify its
strategic position in the optical communications market, particularly within the AI data
center segment. This move will establish Coherent as a dominant component supplier for
1.6T optical modules, providing a clear competitive advantage. This capacity expansion is
expected to alleviate short-term InP component supply tightness, accelerate the
deployment of AI data centers, and in the long term, improve the cost-performance ratio
of optical communication technologies, thereby promoting their broader adoption
across various applications.

Source: https://www.yolegroup.com/coherent-nvidia-50-million-inp-6-inch-wafer-expansion/

Collected: July 11, 2026 | Automated Research System (Gemini API)

https://www.yolegroup.com/coherent-nvidia-50-million-inp-6-inch-wafer-expansion/


#07 Photonic IC Market Surges as AI Data Centers and
High-Speed Networking Drive New Technology
Initiatives from Infinera, Intel, NVIDIA, and more

OVERVIEW

The photonic IC market is rapidly expanding, propelled by demand from AI data

centers and high-speed networking. Infinera leads in InP-based PIC design, while

Intel, NVIDIA, Fujitsu, NEC, Cisco, Broadcom, and NTT are all making significant

advancements in next-gen silicon photonics, CPO, and integrated optical networking.
These innovations aim to boost bandwidth, energy efficiency, and high-speed data

transmission for AI and cloud applications.
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IN DEPTH

Key Findings

The Photonic Integrated Circuit (PIC) market is experiencing a rapid surge, driven by the
escalating demands of AI data centers and high-speed networking. Leading technology
companies are accelerating the development and deployment of innovative PIC
technologies to expand bandwidth, improve energy efficiency, and enable high-speed
data transmission. Infinera, in particular, is taking a leading role in InP (Indium
Phosphide)-based PIC design.

Technical / Clinical Details

Infinera's InP-based PIC Design: Infinera has long leveraged InP-based PIC
technology, especially in long-haul coherent optical communication, establishing
itself as a leader in its design and manufacturing. InP is an optimal material for high-
speed lasers and modulators, offering high integration density and superior
performance.



Major Company Activities and New Technologies:

Intel (June 2026): Announced next-generation silicon photonic transceivers,
pushing the boundaries of optical integration on silicon platforms to achieve high-
density, energy-efficient connectivity in AI data centers.

NVIDIA (May 2026): Promoting Co-Packaged Optics (CPO) technology, aiming
for significant power consumption reduction and shortened electrical paths by
integrating GPUs or AI processors with optical engines within the same package.

Fujitsu (May 2026): Introduced advanced photonic IC technologies, offering
solutions that contribute to faster and more power-efficient communication
networks.

NEC (April 2026): Strengthening R&D in photonic integrated circuit technology,
targeting applications in next-generation optical transmission systems and
network infrastructure.

Cisco: Providing end-to-end solutions across optical communication systems, with
PIC technology at its core, to enhance the performance of data center and carrier
networks.

Broadcom (April 2026): Unveiled integrated optical networking chips, achieving
system simplification and efficiency through high-level integration of switching
ASICs and optical components.

NTT (June 2026): Pursuing cutting-edge research in photonic ICs, developing
foundational technologies for the realization of an All-Photonics Network under its
IOWN concept.

Market Growth Drivers: The activities of these companies are driven by the immense
data bandwidth required by AI/ML workloads, the expansion of cloud services, and
the imperative for energy efficiency to reduce environmental impact. PICs are
recognized as the optimal solution to meet these demands.



Background & Context

The explosive increase in data traffic within data centers has revealed bottlenecks in
traditional electrical signal transmission. In AI computing, high-speed, low-latency
communication between GPUs and nodes is indispensable, accelerating the shift towards
optical technologies. Photonic ICs are attracting attention as an ideal solution to this
challenge, enabling miniaturization, lower power consumption, higher performance, and
reduced manufacturing costs by integrating multiple optical components onto a single
chip. Major players are competitively driving the standardization and commercialization
of PIC technology, leveraging their respective strengths.

Strategic Significance & Outlook

The photonic IC market is projected to expand further in the coming years due to the
sustained growth of AI data centers and high-speed networking. The interplay and
collaboration between different material platforms—such as silicon photonics, InP, and
silicon nitride (SiN)—will be crucial. Technologies like NVIDIA's CPO and Intel's silicon
photonics hold the potential to further advance chip-to-optics integration, dramatically
improving system-level energy efficiency and performance. As these technologies
mature and their ecosystems become established, optical communication will likely
become the de facto standard for information infrastructure in the age of AI.

Source: https://www.openpr.com/news/3588979/photonic-ic-market-surges-as-ai-data-centers-and-high-
speed
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#08 Intel Market Research: LiDAR Silicon Photonic Chip
Market Driven by ADAS and Autonomous Vehicle
Demand, 2026-2034

OVERVIEW

This article provides an overview of a market research report published by Intel

Market Research. The report forecasts that the LiDAR silicon photonic chip market will

be significantly driven by the proliferation of ADAS and autonomous driving

platforms between 2026 and 2034. Silicon photonic chips are anticipated to reduce
system complexity, enable mass production, and lower costs due to their compact

size, high precision, and co-packaging capabilities with existing electronic

architectures.
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Key Findings

This article serves as an overview of a market research report published by Intel Market
Research. The report provides comprehensive insights into the LiDAR silicon photonic
chip market, projecting its trajectory from 2026 to 2034. A primary finding is that the
increasing adoption of Advanced Driver-Assistance Systems (ADAS) and autonomous
driving platforms is a crucial accelerator for demand in compact, high-precision LiDAR
modules. Silicon photonic chips are highlighted as a key enabling technology due to
their capacity for co-packaging with existing electronic architectures, which is expected
to simplify system design, facilitate mass production, and significantly reduce overall
costs.

Technical / Clinical Details

The report emphasizes the transformative potential of silicon photonic chips in the LiDAR
sector. Their inherent advantages in miniaturization, high performance, and compatibility
with standard semiconductor manufacturing processes allow for the creation of more
integrated and robust LiDAR systems. This integration reduces the need for discrete
optical components, leading to smaller form factors and enhanced reliability—critical
factors for automotive applications where space and environmental resilience are
paramount. The ability to co-package these photonic chips with electronic control units
streamlines the manufacturing process, making advanced LiDAR technology more
accessible and economically viable for widespread deployment in both ADAS and fully
autonomous vehicles. While specific market sizing and Compound Annual Growth Rate
(CAGR) figures are not detailed in this summary, the report underscores the profound
impact of ADAS and autonomous driving as primary market drivers.



Background & Context

The automotive industry is undergoing a profound transformation driven by the quest
for greater safety and autonomy. LiDAR technology, which provides high-resolution 3D
mapping of environments, is central to this evolution. However, traditional LiDAR
systems have often been bulky, expensive, and complex, hindering their broad adoption.
Silicon photonics offers a solution by leveraging mature silicon manufacturing processes
to create optical circuits on a chip, bringing the benefits of semiconductor scalability to
photonics. This paradigm shift addresses the historical barriers to LiDAR deployment,
making it a more practical and integrated component for future mobility solutions.

Strategic Significance & Outlook

The projected growth of the LiDAR silicon photonic chip market signifies a critical
inflection point for the automotive and semiconductor industries. Companies investing in
silicon photonics for LiDAR are positioning themselves at the forefront of the
autonomous vehicle revolution. The cost-reduction and performance benefits offered by
this technology will democratize advanced safety features, accelerating the transition
towards fully autonomous driving. This market segment will likely see increased
competition and innovation, with a focus on further integration, power efficiency, and
cost optimization to meet the stringent demands of mass-market automotive
applications. The strategic importance extends beyond automotive, influencing industrial
automation and smart infrastructure as well.

Source: https://www.intelmarketresearch.com/lidar-silicon-photonic-chip-market-55201
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#09 Hamamatsu Photonics Unveils New InGaAs Area
Image Sensor with 3500 Dynamic Range and 503 fps
for Near-Infrared Hyperspectral Imaging

OVERVIEW

Hamamatsu Photonics has announced an advanced InGaAs area image sensor

optimized for near-infrared hyperspectral imaging. The new sensor boasts a dynamic

range of 3500 and a high frame rate of 503 frames per second (fps), enabling precise

and rapid data acquisition. Featuring low dark current and multi-line readout
capabilities, this sensor is poised to revolutionize industrial applications such such as

metal detection, agriculture, food inspection, and material analysis, offering

unprecedented real-time monitoring and analysis capabilities.
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Key Findings

Hamamatsu Photonics has introduced a high-performance InGaAs area image sensor
specifically designed for near-infrared hyperspectral imaging. This sensor achieves an
exceptional dynamic range of 3500, a remarkably high frame rate of 503 frames per
second (fps), and superior low dark current characteristics. These features collectively
promise to significantly enhance the accuracy and real-time analytical capabilities of
imaging across a broad spectrum of industrial applications.

Technical Details

The newly developed InGaAs area image sensor is optimized for both high sensitivity
and speed in the Short-Wave Infrared (SWIR) region. Its 3500 dynamic range allows for
simultaneous capture of both extremely bright and dim areas with high fidelity,
providing comprehensive information from complex scenes. The 503 fps frame rate
facilitates continuous data acquisition for fast-moving objects or real-time processes,
dramatically improving inspection and monitoring efficiency. Furthermore, the low dark
current design ensures a high signal-to-noise ratio (SNR) even during long exposures or
when detecting faint signals, bolstering imaging reliability. The inclusion of multi-line
readout functionality enables high-speed readout of specific regions of interest (ROI),
optimizing data processing and improving overall system responsiveness.

Background & Context

Near-infrared hyperspectral imaging is gaining increasing importance across various
industries due to its ability to extract information about material composition and state
that is invisible to the human eye. For instance, it is used in agriculture for crop quality
assessment and early disease detection, in food inspection for foreign object detection
and freshness evaluation, and in material analysis for uniformity assessment and defect
detection. Conventional sensors have struggled to simultaneously meet the demands for
high sensitivity, high speed, and wide dynamic range. Hamamatsu Photonics' new sensor
addresses these limitations, offering more precise and efficient inspection and analysis
solutions. This advancement is expected to accelerate quality control, enhance
production efficiency, and foster the development of new applications in industrial
processes.



Strategic Significance & Outlook

This InGaAs area image sensor is anticipated to be widely adopted in fields where fast
and high-precision near-infrared imaging is indispensable, such as advanced automated
inspection systems, real-time quality control, precision agriculture, and medical
diagnostic equipment. Hamamatsu Photonics' technological innovation is set to expand
the applicability of hyperspectral imaging, contributing to the resolution of previously
intractable problems and potentially accelerating growth in related industries. Further
enhancements and miniaturization are expected as the market provides feedback and
new application opportunities arise.

Source: https://engineerlive.com/ingaas-area-image-sensors-near-infrared-hyperspectral-imaging-

hamamatsu-photonics/
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#10 Market Intelo Predicts Growth in Photonic AI
Interconnect Fabric Market Driven by AI Model
Complexity and Data Center Efficiency

OVERVIEW

This article provides an overview of a market research report published by Market

Intelo, analyzing the current state and future growth of the Photonic AI Interconnect

Fabric Market. Key drivers identified include the increasing complexity of AI models,

bandwidth bottlenecks in GPU clusters, and data center power efficiency
requirements. Major players in this evolving sector include Celestial AI, Intel, Ayar

Labs, Lightmatter, Ranovus, and Broadcom.

Published July 04, 2026  Market Intelo  USA



IN DEPTH

Key Findings

This article presents an overview of a market research report issued by Market Intelo,
focusing on the Photonic AI Interconnect Fabric market. The report identifies that the
escalating complexity of AI models, persistent bandwidth bottlenecks within GPU
clusters, and stringent data center power efficiency demands are the primary drivers
propelling this market's growth. Leading companies such as Celestial AI, Intel, Ayar Labs,
Lightmatter, Ranovus, and Broadcom are highlighted as key players shaping this rapidly
evolving technological landscape.

Technical / Clinical Details

The report underscores that as AI models become more sophisticated and data-
intensive, the limitations of traditional electrical interconnects become increasingly
apparent, particularly in GPU-dense environments. These bottlenecks hinder the full
potential of AI systems, leading to performance degradation and increased latency.
Photonic AI interconnect fabrics offer a solution by leveraging light for data
transmission, which provides significantly higher bandwidth, lower latency, and
dramatically improved energy efficiency compared to electrical signals. This shift is
crucial for supporting the massive data flows required for advanced AI training and
inference. The mentioned key players are actively developing and deploying integrated
silicon photonics solutions, co-packaged optics, and other advanced optical interconnect
technologies to meet these demands. While specific market sizing or growth rate figures
are not explicitly provided in this summary, the analysis strongly indicates a robust
growth trajectory driven by the insatiable demand for more capable AI infrastructure.



Background & Context

The rapid expansion of artificial intelligence applications has placed immense pressure
on existing data center infrastructure. The 'memory wall' and 'power wall' challenges are
becoming more pronounced, as moving data between processing units consumes
disproportionately more energy and time than computation itself. Photonic
interconnects directly address these fundamental limitations by enabling faster, more
efficient data movement at scale. The growing recognition of these benefits is driving
substantial investment and innovation in optical communication technologies,
repositioning photonics as a core component of future high-performance computing
and AI ecosystems.

Strategic Significance & Outlook

The projected growth of the Photonic AI Interconnect Fabric market is highly significant
for the semiconductor and data center industries. Companies that successfully develop
and integrate these technologies will gain a competitive edge in providing scalable and
sustainable solutions for AI. This market shift represents a strategic imperative for
hardware developers and cloud service providers alike, as it directly impacts the cost,
performance, and environmental footprint of AI operations. The ongoing innovation
from the listed key players suggests a dynamic competitive landscape focused on
integration, standardization, and broadening the adoption of photonic solutions across
the AI value chain.

Source: https://marketintelo.com/report/photonic-ai-interconnect-fabric-market
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#11 arXiv Paper: CMOS-Compatible Quantum Photonic
Chip Designed for Room-Temperature Operation
Achieves High Accuracy in Machine Learning Tasks

OVERVIEW

An arXiv paper details the design and benchmarking of a quantum photonic

processor operating at room temperature, built with CMOS-compatible

manufacturing processes. This chip encodes quantum systems within single photons

and achieved higher accuracy than classical networks in specific machine learning
tasks. This breakthrough leverages existing semiconductor manufacturing

infrastructure, marking a significant step towards practical quantum computing with

implications for energy efficiency and scalability in future quantum AI applications.

Published July 09, 2026  arXiv  USA



IN DEPTH

Key Findings

A recent research paper published on arXiv reports the detailed design and
benchmarking of a quantum photonic processor built using a CMOS-compatible
manufacturing process, capable of stable operation at room temperature. This innovative
chip efficiently encodes quantum information within individual photons and has
demonstrated significantly higher accuracy compared to traditional classical neural
networks in specific machine learning tasks.

Technical Details

The quantum photonic chip developed in this study leverages standard CMOS foundry
processes, which offers substantial potential for cost reduction and scalability in large-
scale production. The chip architecture integrates key components such as optical
waveguides, beam splitters, phase shifters, and single-photon detectors. Quantum
systems are realized by encoding information in the degrees of freedom of individual
photons, such as path or polarization. A notable advantage is the chip's room-
temperature operation, which drastically reduces operational costs and complexity
compared to many other quantum computing platforms requiring cryogenic
environments. Benchmarking results for machine learning tasks like image classification
and pattern recognition demonstrated that the chip could achieve accuracy levels
beyond the reach of classical networks with fewer resources. This indicates that directly
harnessing the quantum properties of photons can lead to higher computational
efficiency and performance for certain types of algorithms.

Background & Context

Quantum computing is anticipated to revolutionize various fields, including drug
discovery, materials science, financial modeling, and artificial intelligence. However, the
generation and maintenance of stable qubits, along with the construction of scalable
systems, remain significant challenges. Photonic quantum computing has emerged as a
promising approach due to the advantages of photons, such as their robustness against
environmental noise and the potential for room-temperature operation. Compatibility
with existing CMOS processes is a crucial accelerator for the practical realization of
quantum computing, as it allows the leveraging of established semiconductor
manufacturing infrastructure.



Strategic Significance & Outlook

This research on quantum photonic chips marks a significant milestone in enhancing the
practicality and accessibility of quantum computing for commercialization. Its application
in quantum machine learning, in particular, holds the potential to expand AI capabilities,
tackling complex problems that are intractable for current classical AI systems. Future
research is expected to focus on increasing the number of qubits, integrating error
correction functionalities, and implementing more complex quantum algorithms. The
realization of room-temperature operation could substantially accelerate the
deployment of quantum computers in data centers and industrial applications,
potentially transforming the future of quantum AI.

Source: https://arxiv.org/html/2607.06488v2
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#12 TrendForce Forecasts TSMC PIC Capacity to Soar to
25K Wafers/Month by 2028, with NVIDIA and
Broadcom as Early COUPE Customers

OVERVIEW

TrendForce projects TSMC's Photonic Integrated Circuit (PIC) wafer production

capacity will surge to 25,000 wafers per month by 2028, a critical step for mass

production of Co-Packaged Optics (CPO). NVIDIA and Broadcom are expected to be

early adopters of TSMC's COUPE platform, addressing the escalating demand for
high-speed optical interconnects in data center and AI infrastructure. This capacity

expansion will significantly influence the semiconductor supply chain and technology

roadmap for the coming AI era.

Published July 08, 2026  TrendForce  Taiwan



IN DEPTH

Key Findings

Market research firm TrendForce has predicted that TSMC, the world's largest foundry, is
set to significantly expand its wafer production capacity for Photonic Integrated Circuits
(PICs) to 25,000 wafers per month by 2028. This strategic move is intended to accelerate
the mass production readiness of Co-Packaged Optics (CPO) for AI and high-
performance computing (HPC) applications. NVIDIA and Broadcom are strongly
anticipated to be initial customers for TSMC's COUPE platform.

Technical Details

TSMC's projected increase to 25,000 PIC wafers per month represents a monumental
jump from current production levels, signifying a crucial infrastructure investment to
meet the explosive demand for optical interconnects in data centers and AI systems. CPO
technology involves integrating optical transceivers directly into the same package as
host chips like CPUs or GPUs, which offers substantial benefits over traditional pluggable
optical modules. These benefits include reduced power consumption, increased
bandwidth density, and lower signal latency. TSMC's COUPE (Co-Uniting Optics and
Electronic) platform is the foundational technology enabling such advanced
optoelectronic integration, combining silicon photonics with cutting-edge packaging
techniques. NVIDIA and Broadcom, as leaders in AI accelerators and network switches,
are keen to integrate CPO technology into their next-generation products to maximize
performance and energy efficiency.

Background & Context

As AI models grow in size and complexity, the immense volume of data movement
between chips within data centers has become a significant bottleneck, also contributing
to escalating power consumption. Traditional electrical signaling is increasingly unable to
cope with these challenges, making the transition to optical interconnects, particularly
CPO, an imperative. The substantial capacity expansion by a major foundry like TSMC is
critical for moving CPO technology from the research and development phase to mass
production, establishing its status as a core infrastructure technology for the AI era. This
move is expected to further accelerate the growth of the overall AI semiconductor
market.



Strategic Significance & Outlook

TSMC's PIC capacity expansion will have a profound positive impact across the entire
CPO supply chain, creating new business opportunities for related materials, equipment,
and testing companies. The adoption of the COUPE platform by NVIDIA and Broadcom
will encourage other AI accelerator and network device manufacturers to integrate CPO
technology, driving industry-wide standardization and ecosystem development. The
target of 25,000 wafers per month by 2028 signals a strong commitment to a future
where optical communication technology is fully integrated into the heart of AI
infrastructure.

Source: https://www.trendforce.com/news/2026/07/08/news-tsmc-pic-capacity-seen-surging-to-25k-

wafersmonth-by-2028-nvidia-broadcom-eyed-as-early-coupe-customers/
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#13 arXiv Paper Highlights Xanadu's 216-Qubit Borealis
Quantum Supremacy and PsiQuantum's Path to
Million-Qubit Silicon Photonics

OVERVIEW

An arXiv review paper discusses Xanadu's demonstration of quantum supremacy with

its 216-qubit Borealis processor and PsiQuantum's drive to develop a 1 million-qubit

fault-tolerant quantum computer using silicon photonics. The paper highlights the

advantages of photonic qubits, such as room-temperature operation and low-noise
environments, while also addressing challenges in scalability and error correction. It

underscores photons as a key physical platform for quantum computing.

Published July 09, 2026  arXiv  USA



IN DEPTH

Key Findings

A recent review paper on quantum computing, published on arXiv, spotlights two pivotal
developments in the field. First, it acknowledges Xanadu's demonstration of quantum
supremacy using its 216-qubit Borealis processor, showcasing the ability to solve
computational problems intractable for classical computers. Second, it highlights
PsiQuantum's ambitious pursuit of a 1 million-qubit fault-tolerant quantum computer,
built upon silicon photonics technology.

Technical Details

Xanadu's Borealis processor achieved superior performance over classical
supercomputers in a specific computational problem known as Gaussian boson
sampling. This was realized through a continuous-variable (CV) quantum computing
approach that leverages photons as qubits, utilizing a combination of specific photon
sources and detectors. PsiQuantum's strategy, conversely, maximizes the scalability
inherent in silicon photonics technology and its compatibility with existing
semiconductor manufacturing processes. The company aims to integrate millions of
photon sources, detectors, and interferometers onto a single chip to achieve its 1
million-qubit target. The review paper emphasizes key advantages of photonic qubits,
notably their ability to operate at room temperature and their inherent resistance to
environmental noise. This significantly reduces the system complexity and operational
costs compared to other physical platforms, such as superconducting qubits, which
require cryogenic environments. However, challenges in constructing large-scale
photonic quantum computers include the efficiency and purity of single-photon sources,
reducing photon loss, and designing advanced architectures for error correction.



Background & Context

Quantum computing holds the promise of delivering transformative solutions across
diverse sectors, including drug discovery, materials science, optimization, and financial
modeling. However, realizing this potential is contingent on overcoming significant
hurdles in qubit scalability and error correction. Demonstrations of quantum supremacy,
like Xanadu's, provide crucial evidence that quantum computers can indeed outperform
classical counterparts for specific tasks. PsiQuantum's commitment to silicon photonics is
a strategic move to leverage the established semiconductor manufacturing ecosystem,
aiming to enable industrial-scale production of quantum computers. Photonic-based
platforms, owing to their intrinsic properties, are well-positioned to become central to
future quantum information processing.

Strategic Significance & Outlook

The advancements by companies such as Xanadu and PsiQuantum are rapidly
accelerating the field of photonic quantum computing. Future progress is expected to
focus on further increasing qubit counts and integrating advanced error correction
techniques to achieve more versatile and fault-tolerant quantum computers. Silicon
photonics will remain an indispensable technology for this goal due to its scalability and
manufacturing compatibility. The practical deployment of photonic quantum computers
offers novel approaches to problems currently beyond the reach of classical AI
technologies, promising to exert a profound impact on science and society.

Source: https://arxiv.org/pdf/2607.07222
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#14 Arago Develops High-Performance, Energy-
Efficient Photonic Computing Hardware for AI
Workloads

OVERVIEW

Arago, a deep-tech company highlighted in a Dakota report, is developing innovative

photonic computing hardware specifically for artificial intelligence workloads.

Leveraging light-based processing, Arago aims to deliver unparalleled performance

and superior energy efficiency compared to traditional electronic computing. This
technology holds significant potential for addressing the challenges of increasing AI

model complexity and rising data center power consumption, positioning Arago for a

strong market presence.

Published July 06, 2026  Dakota  USA



IN DEPTH

Key Findings

Arago, a deep-tech company spotlighted in a recent Dakota report as one of the 'Top 5
Companies Likely to Transact,' is gaining significant attention for its development of
photonic computing hardware tailored for Artificial Intelligence (AI) workloads. By
utilizing light-based processing technology, Arago aims to provide unparalleled
performance and superior energy efficiency compared to conventional electronic
computing paradigms.

Technical Details

Arago's photonic computing hardware executes computations using photons instead of
electrical signals. This approach inherently enhances signal transmission speed and
dramatically reduces heat generation and power loss associated with electrical
resistance. AI workloads, particularly the training and inference of large neural networks,
demand massive parallel computations and high-speed data movement. Arago's
technology addresses these requirements by employing a unique architecture that
leverages wavelength division multiplexing and optical interference. This is expected to
enable terabit-per-second data transfer rates and substantial improvements in
computational power per watt. While specific performance metrics are not publicly
disclosed, the technology holds the potential for dramatic energy efficiency gains while
maintaining compatibility with existing semiconductor processes. This directly
contributes to reducing operational costs and improving the sustainability of AI data
centers.

Background & Context

The rapid advancement of AI presents significant challenges to existing computing
infrastructure. Data center power consumption, in particular, has seen explosive growth,
raising concerns about both environmental impact and operational costs. Furthermore,
the physical limitations of electrical signals create bottlenecks in data transfer speeds
between chips and within systems, impeding the scaling of AI models. Photonic
computing is one of the most promising next-generation computing technologies
capable of breaking through these 'power wall' and 'communication wall' barriers. The
entry of innovative startups like Arago into this field, offering novel solutions, is expected
to intensify competition within the AI hardware market.



Strategic Significance & Outlook

Arago's photonic computing technology has the potential to fundamentally transform
the performance and efficiency of AI infrastructure. As a deep-tech company, the
maturation and commercial-scale deployment of its technology could significantly
impact the AI accelerator market. Strong interest is anticipated from cloud providers and
major technology companies requiring high-performance computing solutions. Future
developments will focus on how Arago brings its products to market and integrates
them into the existing AI hardware ecosystem. The company's success will serve as an
important indicator for the broader adoption of photonic computing technology.

Source: https://www.dakota.com/resources/blog/top-5-companies-likely-to-transact-july-6-2026
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#15 Marvell Acquires Celestial AI for $3.25B to Gain
Photonic Fabric Tech, Elevates AI Revenue Outlook to
Challenge NVIDIA

OVERVIEW

Marvell Technology acquired Celestial AI for $3.25 billion in February 2026, securing

its advanced photonic fabric technology. This strategic acquisition aligns Marvell's

product portfolio with the evolving AI ecosystem, and strong AI-related bookings

have led to an increased revenue outlook. Positioning optical interconnects as key to
resolving AI infrastructure bottlenecks, Marvell is solidifying its role as a major player

in the AI semiconductor market alongside NVIDIA, crucial for enhancing data center

performance and energy efficiency.

Published July 08, 2026  24/7 Wall St.  USA



IN DEPTH

Key Findings

Marvell Technology significantly bolstered its competitive position in the AI
semiconductor market by acquiring Celestial AI, an optical interconnect startup for AI
data centers, for $3.25 billion in February 2026. This acquisition granted Marvell access to
Celestial AI's innovative photonic fabric technology, enabling a closer alignment of
Marvell's product stack with the evolving AI ecosystem spearheaded by NVIDIA. Buoyed
by this strategic move and robust AI-related product bookings, Marvell has raised its
revenue outlook, solidifying its status as a leading player in the AI semiconductor sector,
second only to NVIDIA.

Technical Details

Celestial AI's photonic fabric technology accelerates memory transfer between AI
accelerators using light. As traditional electrical interconnects become bottlenecks for
demanding AI workloads, this technology addresses critical challenges in bandwidth,
latency, and power consumption, particularly for the vast data movement within GPU
clusters. Light-based interconnects promise a dramatic increase in communication
speeds, from gigabits per second to terabits per second, while minimizing signal
attenuation and substantially improving energy efficiency. Marvell is leveraging this
technology to develop next-generation optical solutions, such as 3.2T optical
transceivers, to achieve high-performance, low-power interconnections in AI data
centers. This acquisition demonstrates Marvell's strategy to establish a new pillar of
optical technology alongside its traditional strengths in custom silicon, interconnects,
and Ethernet switches, aiming for holistic performance optimization of AI infrastructure.



Background & Context

The increasing complexity of AI models and the exponential growth of data are pushing
data center power consumption and inter-chip communication bandwidth to their limits.
NVIDIA's GPU-centric AI ecosystem, while high-performing, exacerbates these
challenges. Optical interconnects are widely recognized as the most promising solution
to break through these 'power wall' and 'communication wall' barriers. Marvell's
acquisition of Celestial AI underscores the critical importance of optical technology in the
AI era's data center infrastructure, prompting an acceleration of optoelectronic
integration across the entire semiconductor industry. This acquisition positions Marvell
to play a crucial role in the AI hardware supply chain.

Strategic Significance & Outlook

Marvell's acquisition of Celestial AI propels the company to the forefront of the AI
semiconductor market, allowing it to compete with NVIDIA while offering a broader
range of AI infrastructure solutions. Major cloud providers like Amazon are expected to
become key customers for Marvell's photonic fabric products, with long-term purchase
agreements already in place through the end of 2030. This signifies strong market
validation for Marvell's technology. Moving forward, Marvell is anticipated to deeply
integrate photonic fabric technology into its custom silicon products and switching
solutions, delivering a comprehensive optical interconnect platform optimized for AI
workloads, thereby shaping the future of data centers.

Source: https://247wallst.com/investing/2026/07/08/this-200-billion-semiconductor-giant-could-be-the-
next-nvidia/
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#16 AIP Paper: Optical Quantum Computing Emerges
as Key Platform Due to Room-Temperature Operation,
Low Noise, and Scalability

OVERVIEW

A review paper in AIP Publishing's Applied Physics Reviews highlights optical

quantum computing as a leading approach among physical platforms. Photons offer

unique advantages including room-temperature operation, extremely low-noise

environments, and inherent scalability. The paper identifies photon generation,
manipulation, and detection as the three key functional blocks of photonic quantum

computers, arguing that optical technology presents a promising path for building

large-scale quantum systems.

Published July 07, 2026  AIP Publishing  USA



IN DEPTH

Key Findings

A comprehensive review paper published in Applied Physics Reviews by AIP Publishing
asserts that optical quantum computing stands as one of the most promising and
leading approaches among the various physical platforms for quantum computation. The
paper meticulously details the unique advantages photons (light particles) possess,
including stable operation at room temperature, resilience to extremely low-noise
environments, and inherent scalability.

Technical Details

Optical quantum computing leverages photons as qubits, encoding quantum
information within their properties such as polarization, path, or temporal frequency. The
paper identifies three primary functional blocks that constitute a photonic quantum
computer. First, highly efficient and pure 'photon generation' sources are required,
typically achieved using single-photon emitters or non-linear optical crystals. Second,
'photon manipulation' components are crucial for altering quantum states and executing
logic gate operations, often involving integrated photonic chips with waveguides, beam
splitters, phase shifters, and optical switches. Third, high-efficiency 'photon detection' is
indispensable for reading out the results of quantum computations, usually implemented
with advanced devices like superconducting nanowire single-photon detectors (SNSPDs).
Because photons are chargeless, they are less susceptible to electromagnetic
interference and are relatively robust against decoherence (the breakdown of quantum
states). Furthermore, their ease of long-distance transmission via optical fibers or
integrated waveguides makes them well-suited for building large-scale quantum
networks.



Background & Context

Quantum computing is expected to solve certain types of problems intractable for
current classical computers, promising innovations in fields like drug discovery, materials
science, finance, and artificial intelligence. However, building practical quantum
computers involves significant challenges: generating and maintaining stable qubits,
error correction, and scalability. Other major physical platforms, such as superconducting
qubits or ion traps, often require cryogenic environments or complex electromagnetic
control systems, imposing limitations on scalability and operational costs. Optical
quantum computing is increasingly establishing its technical superiority as a promising
alternative to these challenges.

Strategic Significance & Outlook

This review paper suggests that optical quantum computing will play a crucial role in
transitioning from laboratory-based proof-of-concept demonstrations to larger-scale,
practical applications. Further advancements in photon source, manipulation, and
detection technologies, coupled with the integration of error correction codes, represent
the next steps toward realizing fault-tolerant photonic quantum computers. Through
integration with technologies like silicon photonics, optical quantum computers can
leverage existing semiconductor manufacturing infrastructure, becoming a powerful
driving force for the widespread adoption and commercialization of future quantum
technologies.

Source: https://pubs.aip.org/aip/apr/article/13/3/031306/3397854/Optical-quantum-computing
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#17 Quantum Zeitgeist Forecasts Silicon Photonics
Links to Achieve 6.4 Terabits by Early 2030s to Meet
Growing AI Bandwidth Demand

OVERVIEW

Quantum Zeitgeist predicts that silicon photonics links will rapidly scale up, reaching

6.4 terabits per second (Tbps) by the early 2030s, driven by the increasing bandwidth

demands of AI and high-performance computing. The roadmap includes 1.6 Tbps

transceivers commercializing in 2026, 3.2 Tbps around 2027, and 6.4 Tbps links
emerging in the early 2030s. This advancement promises to significantly boost data

center performance and energy efficiency, supporting the further evolution of AI

technology.
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IN DEPTH

Key Findings

Quantum Zeitgeist forecasts a rapid technological evolution and scaling of silicon
photonics links to meet the explosive bandwidth demands from Artificial Intelligence (AI)
and High-Performance Computing (HPC) workloads. This advancement is expected to
culminate in optical links achieving an astonishing data transfer rate of 6.4 terabits per
second (Tbps) by the early 2030s.

Technical Details

This projection is underpinned by the accelerating maturity and integration of silicon
photonics technology. Silicon photonics is considered critical for next-generation
interconnects in data centers and AI infrastructure, offering significantly higher
bandwidth, lower power consumption, and reduced latency compared to traditional
electrical signal transmission. The specific roadmap anticipates the commercialization of
1.6 Tbps optical transceivers in 2026, representing a doubling from current 800 Gbps
links. This is crucial for alleviating bottlenecks in inter-GPU communication and switching
within data centers. Furthermore, 3.2 Tbps links are expected around 2027, followed by
the standardization of 6.4 Tbps links in the early 2030s. These technological leaps are
driven by enhanced integration density of components such as optical modulators,
photodetectors, and laser diodes, coupled with advanced packaging techniques like Co-
Packaged Optics (CPO) and Near-Packaged Optics (NPO). CPO, in particular, places
optical transceivers in close proximity to the processor, minimizing electrical trace
lengths, signal loss, and power consumption.



Background & Context

The scale and complexity of AI models have grown exponentially over recent years,
leading to a massive increase in data movement between AI accelerators. Traditional
copper-based electrical interconnects are increasingly struggling to efficiently transmit
this colossal data volume with low power consumption, hitting bandwidth and power
'walls.' Silicon photonics, leveraging the high bandwidth and low loss characteristics of
optical signals and the ability to integrate optical circuits onto chips using existing
semiconductor manufacturing processes, is the most promising technology to solve this
challenge. Data center operators are actively seeking more energy-efficient solutions for
sustainability and operational cost reduction, and silicon photonics directly addresses
these needs.

Strategic Significance & Outlook

The realization of 6.4 Tbps silicon photonics links will further unleash the potential of AI,
enabling the training of even larger and more complex AI models and real-time
inference. This is expected to accelerate breakthroughs in various fields, including
autonomous driving, drug discovery, and climate modeling. Moreover, this technological
evolution will significantly impact a wide ecosystem, including optical communication
component manufacturers, semiconductor foundries, and data center infrastructure
providers, fostering new investment and innovation. Industry-wide standardization and
the establishment of a robust ecosystem for high-speed optical interconnects will be key
to future widespread adoption.

Source: https://quantumzeitgeist.com/silicon-photonics-links-64t-expected/
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#18 Hamamatsu Photonics Drives Fairchild Imaging
CMOS Sensors in Europe, Bolstering X-ray, Medical,
Scientific, and Space Applications After 2024
Acquisition

OVERVIEW

Hamamatsu Photonics Europe announced it is actively promoting Fairchild Imaging's

advanced CMOS image sensor technology to European customers, following its

acquisition in 2024. This initiative strengthens its solutions across a wide range of

applications demanding high-sensitivity CMOS image sensors, including X-ray,

medical, scientific research, and space-related imaging. The strategy aims to expand

Hamamatsu Photonics Group's overall image sensor business and provide a more

comprehensive product portfolio to its global customer base.

Published July 10, 2026  Hamamatsu Photonics  Japan



IN DEPTH

Key Findings

Hamamatsu Photonics Europe has announced its proactive strategy to promote Fairchild
Imaging's advanced CMOS image sensor technology to its European clientele, building
on the 2024 acquisition. This move is designed to significantly enhance Hamamatsu
Photonics' capability to deliver solutions across diverse sectors where high-sensitivity
CMOS image sensors are indispensable, such as X-ray imaging, medical diagnostics,
scientific research, and space-related applications.

Technical Details

Fairchild Imaging's CMOS image sensors are renowned for their exceptional sensitivity,
high-speed readout capabilities, and low-noise characteristics. These sensors
demonstrate superior performance in applications requiring precise capture of faint light
signals or high-speed phenomena. For instance, in X-ray imaging, they enable the
generation of high-definition images with reduced radiation dosage, contributing to
lower patient burden and improved diagnostic accuracy in medical settings. In scientific
research, their high frame rates and wide dynamic range support real-time analysis of
molecular dynamics and cellular behavior. For space applications, where radiation
hardness, durability, and extreme sensitivity to capture faint light in cosmic environments
are paramount, Fairchild Imaging's technology meets these rigorous demands.
Hamamatsu Photonics aims to combine these advanced CMOS technologies with its
extensive expertise in optical sensors to provide optimal imaging solutions tailored to
specific customer needs.

Background & Context

The image sensor market is expanding rapidly across a wide array of fields, including
medical, scientific, industrial, and security sectors. The demand for enhanced
performance, particularly in terms of high resolution, speed, and sensitivity, is growing
year by year, with CMOS technology at the forefront of this evolution. Hamamatsu
Photonics' acquisition of Fairchild Imaging represents a strategic move to strengthen its
competitive position in the global image sensor market and expand its presence,
especially in the North American and European markets. This acquisition has allowed
Hamamatsu Photonics to diversify its product portfolio and offer more advanced
solutions to a broader customer base.



Strategic Significance & Outlook

The full-scale introduction of Fairchild Imaging's CMOS sensor technology into the
European market is expected to significantly contribute to Hamamatsu Photonics'
business expansion. Particularly, the integration with AI-powered image analysis could
lead to even more sophisticated automated inspection, diagnostic, and surveillance
systems. The demand for high-sensitivity CMOS image sensors is anticipated to continue
rising with the emergence of new technological innovations and applications.
Hamamatsu Photonics is poised to capitalize on these market opportunities, focusing on
strengthening customer relationships through product customization and enhanced
system integration to establish market leadership.

Source: https://www.hamamatsu.com/eu/en/news/press-releases/2026/advanced-imaging-with-fairchild-
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#19 3D InCites: Silicon Photonics Packaging Accounts
for Half Product Value, Highlighting Challenges in
Optical Guiding and Thermal Management

OVERVIEW

3D InCites analysis reveals that up to half of a silicon photonics product's value stems

from advanced packaging technology. Packaging must simultaneously fulfill four

critical roles: efficient optical guiding, maintaining high-speed electrical signal

integrity, effective thermal management, and precise alignment of disparate
materials. This complexity necessitates a fundamental rethinking of manufacturing

processes and supply chains, posing a key challenge for silicon photonics adoption.

Published July 06, 2026  3D InCites  USA



IN DEPTH

Key Findings

According to a recent analysis by 3D InCites, nearly half of the total value of a silicon
photonics product is determined by its advanced packaging technology. This finding
underscores the multifaceted complexity and critical importance of packaging, which
must simultaneously manage optical guiding, maintain the integrity of high-speed
electrical signals, ensure efficient thermal management, and achieve ultra-precise
alignment of diverse materials.

Technical Details

Silicon photonics technology aims to achieve higher bandwidth, lower power
consumption, and reduced latency by transmitting data using light (photons) instead of
conventional electrical circuits. However, extracting the true performance of this
technology critically depends on its physical packaging. Packaging must concurrently
fulfill four primary functions:

Optical Guiding: Efficient coupling and transmission of optical signals from on-chip
waveguides to external optical fibers, requiring picometer-level precision.

High-Speed Electrical Signal Integrity: Maintaining the integrity of high-frequency
electrical signals between the driver/receiver chips that convert light and electricity,
and the host processor.

Thermal Management: Effectively dissipating heat generated by densely integrated
optical and electronic components to maintain chip performance and reliability.
Optical components are particularly sensitive to temperature fluctuations.

Precise Alignment of Disparate Materials: Achieving ultra-precise, stable alignment
of various materials composing optoelectronic systems—such as silicon, indium
phosphide, glass, and polymers—while accounting for their differing properties and
thermal expansion coefficients over time.

These complex, combined requirements introduce new challenges in manufacturing
processes, necessitating advanced bonding techniques, precision alignment equipment,
and a deep understanding of materials science.



Background & Context

The surging demand for AI and High-Performance Computing (HPC) has made inter-chip
communication bandwidth and power efficiency critical challenges in data centers. While
silicon photonics has emerged as a promising technology to address these issues,
packaging complexity has been one of the primary hurdles to its widespread adoption.
Traditional semiconductor packaging has evolved to specialize in electrical connections,
but optoelectronic integrated devices demand fundamentally different requirements.
Consequently, the semiconductor industry is being compelled to rethink manufacturing
processes and reconstruct supply chains for photonic devices.

Strategic Significance & Outlook

The evolution of packaging technology is key to the broader adoption and performance
enhancement of silicon photonics. Going forward, innovative approaches such as hybrid
integration, Co-Packaged Optics (CPO), and wafer-level packaging will become
increasingly important. Investment and R&D in this area are essential for improving the
efficiency and scalability of data centers in the AI era. As cooperation and
standardization advance across the supply chain, silicon photonics will become available
for a wider range of applications, potentially serving as the next growth driver for the
semiconductor industry.

Source: https://www.3dincites.com/2026/07/finetech-siliconphotonics/
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#20 openPR.com Predicts Photonic IC Market to Surge
to $107.66 Billion by 2035, Driven by AI Data Centers
and High-Speed Communication Demand

OVERVIEW

This article provides an overview of a market research report released via

openPR.com, forecasting the Photonic Integrated Circuit (IC) market to grow

substantially from $17.32 billion in 2025 to $107.66 billion by 2035. This dramatic

growth is primarily driven by the expansion of hyperscale data centers, the increasing
deployment of AI accelerators, and sustained demand for high-speed optical

interconnects.

Published July 09, 2026  openPR.com  USA



IN DEPTH

Key Findings

This article provides an overview of a market research report disseminated through
openPR.com, which forecasts a significant surge in the global Photonic Integrated Circuit
(IC) market. The report projects that the market will expand from $17.32 billion in 2025
to a substantial $107.66 billion by 2035, driven primarily by the escalating demand from
AI data centers and high-speed communication infrastructure.

Technical / Clinical Details

The report attributes this remarkable growth over the next decade to several key factors.
Firstly, the continuous expansion of hyperscale data centers, spurred by the increasing
demand for cloud computing and AI services, necessitates high-speed and efficient data
transfer both within and between servers. Secondly, the widespread adoption of AI
accelerators is a major catalyst. Training and inference of large-scale AI models require
massive parallel processing and rapid memory access, a challenge that traditional
electrical interconnects are increasingly struggling to meet. Photonic ICs are poised to be
the key solution to this bandwidth bottleneck. Lastly, the demand for high-speed optical
interconnects—including 400G, 800G, and future 1.6T links—is becoming indispensable
for enhancing data center performance, with photonic ICs forming the core technology.
This market growth is also expected to contribute significantly to improving data center
power efficiency and reducing operational costs.

Background & Context

The exponential growth of AI and cloud computing has placed unprecedented demands
on data center infrastructure. Traditional electrical communication technologies are
reaching their physical limits in terms of bandwidth, power consumption, and latency.
Photonic ICs, which use light instead of electrons to transmit data, offer a revolutionary
alternative that can overcome these limitations. By integrating optical components
directly onto silicon chips, photonic ICs enable faster, more energy-efficient data
movement, which is critical for supporting the next generation of AI and high-
performance computing workloads. This technological shift is fundamental to scaling
digital infrastructure sustainably and efficiently.



Strategic Significance & Outlook

The projected nine-fold growth of the photonic IC market by 2035 highlights a critical
strategic shift for the semiconductor and data center industries. Companies investing in
photonic IC research, development, and manufacturing are positioning themselves at the
forefront of the AI era. This market expansion will create significant opportunities for
component suppliers, equipment manufacturers, and data center operators. The ability
to deliver highly efficient and scalable optical interconnects will be a key differentiator in
a competitive landscape increasingly defined by AI demands. Furthermore, this growth
underscores a broader industry trend towards optoelectronic integration, which will be
essential for managing the growing complexity and energy footprint of future digital
ecosystems.

Source: https://www.openpr.com/news/4572589/photonic-ic-market-surges-as-ai-data-centers-and-high-
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#21 Seeking Alpha: Marvell's $3.25B Celestial AI
Acquisition and 3.2T Optical Transceiver Development
Bolsters AI Market Competitiveness

OVERVIEW

According to Seeking Alpha, Marvell Technology acquired Celestial AI for $3.25 billion

in February 2026, gaining its advanced Photonic Fabric technology. This acquisition

aims to enhance memory transfer efficiency via optical interconnects for AI model

training and inference. Marvell is accelerating the development of 3.2 terabit (T)
optical transceivers, strengthening its competitive edge in AI networking solutions.

Marvell is solidifying its position as a leading optical technology provider in next-

generation AI infrastructure.

Published July 07, 2026  Seeking Alpha  USA



IN DEPTH

Key Findings

A recent analysis from Seeking Alpha reports that Marvell Technology acquired Celestial
AI for a substantial $3.25 billion in February 2026, securing its innovative Photonic Fabric
technology. This strategic acquisition is designed to overcome data movement
bottlenecks in AI model training and inference, dramatically improving memory transfer
efficiency through optical interconnects. Building on this technological foundation,
Marvell is actively pushing the development of 3.2 terabit (T) optical transceivers, thereby
further strengthening its competitive advantage in networking solutions for the AI
market.

Technical Details

Celestial AI's Photonic Fabric technology leverages optical signals instead of traditional
electrical signals to achieve high-speed data transfer, particularly for memory data
between chips. In the training and inference of complex AI models, such as large
language models (LLMs), vast amounts of data must frequently move between GPUs and
accelerators. This data movement has been a bottleneck, limiting overall system
performance and power efficiency. Photonic Fabric utilizes the speed and low-loss
characteristics of light, enabling terabit-per-second bandwidth with significantly reduced
power consumption. This shortens the execution time for AI workloads and lowers data
center operational costs. Marvell is integrating this Photonic Fabric technology into its
existing network connectivity product lineup, specifically developing next-generation
3.2T optical transceivers. These will be crucial components for standardizing optical
connectivity within data center server racks and at the chip level, maximizing AI
infrastructure performance.



Background & Context

The rapid evolution of AI necessitates fundamental changes in data center architecture.
Traditional electrical interconnects are struggling to meet the demands for high
bandwidth and low power consumption, hitting 'power walls' and 'communication walls.'
Optical interconnects are recognized as the most promising technology to overcome
these challenges, with the industry accelerating its transition to Co-Packaged Optics
(CPO) and Near-Packaged Optics (NPO). Marvell's acquisition of Celestial AI clearly
demonstrates the strategic importance of optical technology in the AI era's data center
infrastructure. This move occurs amidst increasing investment in optical technology by
major semiconductor companies like NVIDIA, Broadcom, and Intel, highlighting the
intensifying competition in the AI hardware market.

Strategic Significance & Outlook

Marvell's acquisition of Celestial AI solidifies its position as a leading provider of AI
network connectivity solutions. The development and deployment of 3.2T optical
transceivers will significantly enhance data center performance and energy efficiency,
enabling even larger and more complex AI workloads. Notably, major cloud providers
like Amazon are reportedly planning to adopt Marvell's photonic fabric products, with
long-term purchase agreements already in place through the end of 2030, underscoring
the technology's market credibility and future potential. Marvell is expected to deeply
integrate Photonic Fabric into its custom silicon solutions and switching portfolio,
providing end-to-end optical connectivity solutions across AI infrastructure, thereby
pursuing market leadership.

Source: https://seekingalpha.com/article/4920244-marvell-vs-credo-the-better-network-connectivity-
stock
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#22 China Accelerates Chip Race with New Photonics
Advancements, Opens 'Shanghai Integrated Photonic
Computing Chip and System Key Laboratory' in
Collaboration with Lightelligence

OVERVIEW

China is accelerating its chip race through new advancements in photonics, marked

by the early June 2026 launch of the 'Shanghai Integrated Photonic Computing Chip

and System Key Laboratory' in Shanghai. Operated jointly by Shanghai Jiao Tong

University and photonic computing startup Lightelligence, this laboratory will drive

R&D in optical computing technology. This initiative underscores China's strategic

focus on light-based next-generation computing to achieve semiconductor self-

sufficiency and enhance international competitiveness.

Published July 03, 2026  All About Industries  China



IN DEPTH

Key Findings

China is intensifying its lead in the global chip race through groundbreaking
advancements in photonics technology. As part of this national effort, the 'Shanghai
Integrated Photonic Computing Chip and System Key Laboratory' officially commenced
operations in Shanghai in early June 2026. This crucial facility, a joint venture between
Shanghai Jiao Tong University and the cutting-edge photonic computing startup
Lightelligence, aims to spearhead research and development in next-generation optical
computing technology at a national level.

Technical Details

The 'Shanghai Integrated Photonic Computing Chip and System Key Laboratory' is
dedicated to the research of high-performance computing chips and systems utilizing
light. The primary objective of this research is to overcome the limitations of
conventional electronic computing—such as power consumption, heat generation, and
bandwidth bottlenecks—by employing photons. Lightelligence is developing chips for AI
acceleration, high-speed data center interconnects, and even quantum computing, by
leveraging physical phenomena like optical wavelength multiplexing, interference, and
diffraction. The laboratory's focus areas include optical circuit design, hybrid
optoelectronic integration, advanced packaging technologies, and the overall
optimization of optical computing systems. The goal is to dramatically increase
computational speed for AI model training and inference while significantly improving
power efficiency. Research may span diverse material platforms, including silicon
photonics, indium phosphide (InP)-based photonics, and polymer photonics.



Background & Context

The global semiconductor industry has entered an era where nations prioritize
technological self-sufficiency due to geopolitical tensions and supply chain
vulnerabilities. China, amid intensifying tech competition with the United States, is
advancing the strengthening of its domestic capabilities in the semiconductor sector as a
national strategy, with photonics being a core component. Faced with constraints in
traditional silicon-based electronic chip manufacturing, optical computing is viewed as a
vital approach for China to seize leadership in next-generation computing technologies.
The collaboration between Shanghai Jiao Tong University and Lightelligence serves as a
model for connecting academic research with industrial applications, accelerating
innovation in the photonics field.

Strategic Significance & Outlook

The operational launch of this new key laboratory signals China's strong determination
to achieve international leadership in optical computing technology development. The
research outcomes hold the potential to form the foundation for high-performance AI
accelerators, next-generation data centers, and future quantum computing
infrastructure. International attention is now focused on what innovative chips and
systems will emerge from this laboratory, with expectations of a significant impact on the
dynamics of the global chip race. If China successfully establishes an independent
technological ecosystem in this area, it could introduce new shifts in the global
semiconductor supply chain.

Source: https://www.all-about-industries.com/china-accelerates-the-chip-race-with-new-advancements-
in-photonics-a-2571a459fff48f17fde4b6063bab3f21/
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#23 PsiQuantum Pursues Million-Qubit Fault-Tolerant
Quantum Computer on Silicon Photonics, Collaborating
with GlobalFoundries

OVERVIEW

PsiQuantum is advancing its ambitious goal of building a 1 million-qubit fault-

tolerant quantum computer based on silicon photonics. To achieve this, the company

leverages existing semiconductor manufacturing infrastructure by partnering closely

with established foundries like GlobalFoundries. This critical strategy aims to mass-
produce large-scale quantum computing systems and overcome scalability

challenges, potentially opening a more practical pathway than other cryogenic-

dependent quantum technologies.

Published July 08, 2026  Physics Today Jobs  USA



IN DEPTH

Key Findings

Quantum computing firm PsiQuantum is driving an ambitious vision to realize an
ultimate 1 million-qubit fault-tolerant quantum computer, founded on silicon photonics
technology. To achieve this objective, the company is closely collaborating with major
semiconductor manufacturing partners, including GlobalFoundries, employing a strategy
that maximizes the utilization of existing semiconductor fabrication ecosystems.

Technical Details

PsiQuantum's approach is deeply rooted in photonic quantum computing, where
photons serve as qubits. Silicon photonics is compatible with standard CMOS
manufacturing processes and allows for the high-density integration of optical
components—such as waveguides, beam splitters, photon sources, and detectors—on a
single chip. This capability holds the potential to dramatically enhance the scalability and
manufacturability of quantum computers. PsiQuantum is developing integrated circuits
that generate, manipulate, and detect millions of photons, aiming to combine these to
construct a 1 million-qubit system capable of error correction. Fault-tolerant quantum
computing is an essential element for reliably executing large and complex quantum
algorithms, as it incorporates mechanisms to detect and correct physical errors in qubits.
The partnership with GlobalFoundries provides a crucial pathway for PsiQuantum to
manufacture these technically intricate photonic chips at high quality and scale.

Background & Context

Quantum computing holds the promise of delivering transformative advancements
across diverse fields, including drug discovery, materials science, optimization problems,
and artificial intelligence. However, building practical quantum computers faces
significant hurdles in qubit stability, scalability, and error correction. Technologies like
superconducting qubits often require cryogenic environments, making their operation
highly complex and costly. Photonic quantum computing emerges as a promising
solution to these challenges, benefiting from photons' ability to operate at room
temperature and their inherent robustness against environmental noise. PsiQuantum's
strategy leverages these advantages of photonics, combined with existing
semiconductor manufacturing techniques, to deploy practical quantum computers more
rapidly and at scale.



Strategic Significance & Outlook

The realization of PsiQuantum's 1 million-qubit fault-tolerant quantum computer will
represent a decisive step towards the commercialization of quantum computing.
Securing manufacturing scale through collaboration with GlobalFoundries enhances the
practicality of achieving this monumental goal. If successful, this technology is expected
to provide novel capabilities to solve problems currently intractable for classical
supercomputers, driving groundbreaking progress across sectors ranging from AI and
healthcare to scientific research. While further refinement of error correction techniques
and overcoming challenges in overall system integration remain key, PsiQuantum's
approach holds significant potential to substantially advance the future of large-scale,
practical quantum computing.

Source: https://jobs.physicstoday.org/job/41973929/senior-manager-material-metrology/
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#24 GoPhotonics Announces Hamamatsu Photonics'
S14739-20 SWIR CMOS Image Sensor to Enhance
Semiconductor Inspection and Industrial Process
Monitoring

OVERVIEW

GoPhotonics announced Hamamatsu Photonics' S14739-20 Short-Wave Infrared

(SWIR) CMOS image sensor. Combining advanced CMOS readout technology with

InGaAs photodiodes, this sensor delivers high-speed image acquisition, low noise,

and superior infrared performance. It is poised to bring unprecedented precision and

efficiency to industrial applications such as semiconductor inspection, industrial

process monitoring, and spectroscopic analysis, enhancing performance across a wide

range of uses.
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IN DEPTH

Key Findings

GoPhotonics has announced the launch of Hamamatsu Photonics' innovative S14739-20
Short-Wave Infrared (SWIR) CMOS image sensor. This sensor uniquely combines
advanced CMOS readout technology with a high-sensitivity InGaAs photodiode array to
achieve high-speed image acquisition, excellent low-noise characteristics, and superior
infrared performance across a wide dynamic range. This development promises to
significantly boost the performance of diverse industrial applications demanding high-
precision SWIR imaging, including semiconductor inspection, industrial process
monitoring, and spectroscopic analysis.

Technical Details

Hamamatsu Photonics' S14739-20 sensor offers high quantum efficiency and uniformity
in the SWIR range (900nm to 1700nm). The adoption of CMOS readout circuitry enables
significantly higher frame rates and flexible random access readout modes compared to
conventional linear array sensors. This high speed facilitates real-time inspection in
manufacturing lines and the capture of fast-moving objects. Furthermore, the low-noise
design ensures a high signal-to-noise ratio (SNR) even with faint SWIR light signals,
expanding the detection limit and providing more reliable data. InGaAs photodiodes
directly convert SWIR light into electrical signals, allowing for room-temperature
operation without the need for cooling, which contributes to system miniaturization and
lower power consumption. The sensor is also ideally suited for spectroscopic imaging in
specific wavelength bands, enhancing its ability to non-destructively analyze material
composition and properties.



Background & Context

Short-Wave Infrared (SWIR) imaging is gaining increasing importance across industrial,
medical, and scientific fields due to its ability to acquire information invisible to the
human eye. For instance, in the semiconductor industry, SWIR imaging is crucial for
inspecting internal structures and defects by penetrating silicon wafers. In food
inspection, it's used for foreign object detection and quality assessment, and in
agriculture for monitoring crop health. Traditional SWIR sensors have often been
expensive, bulky, or limited in performance. Hamamatsu Photonics' S14739-20 sensor,
through its fusion with CMOS technology, offers a more accessible and high-
performance SWIR imaging solution. This is expected to promote productivity
improvements, stricter quality control, and the development of new applications.

Strategic Significance & Outlook

The introduction of the Hamamatsu Photonics S14739-20 SWIR CMOS image sensor is
set to accelerate the widespread adoption of SWIR imaging technology. Particularly, its
combination with AI-powered image recognition and analysis systems could unlock
unprecedented levels of performance and efficiency in automated inspection, quality
control, security surveillance, and new medical diagnostic devices. This sensor offers an
excellent balance of cost-effectiveness and performance, making it suitable for future
applications in broader markets like automotive LiDAR and consumer electronics.
Hamamatsu Photonics is expected to continue expanding the frontiers of SWIR
technology through this innovative product.

Source: https://www.gophotonics.com/news/details/9033-gophotonics-presents-latest-cmos-image-
sensors-for-industrial-and-scientific-imaging-applications
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#25 Marvell Issues Amazon Warrants Tied to Photonic
Fabric Product Purchases by 2030 After Celestial AI
Acquisition

OVERVIEW

Marvell Technology issued warrants to Amazon as part of its February 2026

acquisition of Celestial AI. These warrants grant Amazon the right to acquire Marvell

shares, contingent on Amazon purchasing a specified volume of Marvell's photonic

fabric products by the end of 2030. This agreement is crucial for Marvell to secure
long-term customer commitment and strengthen strategic alliances with major cloud

providers amid the rapidly expanding demand for optical interconnects in AI data

centers.

Published July 05, 2026  Stocktwits  USA



IN DEPTH

Key Findings

It has come to light that Marvell Technology issued warrants to Amazon, a leading cloud
provider, as part of its acquisition of Celestial AI in February 2026. This warrant
agreement grants Amazon the right to purchase Marvell shares, contingent on Amazon
committing to purchase a specified value or volume of Marvell's photonic fabric
products through the end of 2030. This arrangement underscores the strategic
importance of optical interconnect technology within AI data centers.

Technical Details

The photonic fabric technology Marvell acquired from Celestial AI uses optical signals for
data transfer between AI accelerators and memory modules, achieving significantly
higher bandwidth, lower latency, and improved power efficiency compared to traditional
electrical connections. Amazon, operating one of the world's largest cloud infrastructures
via AWS (Amazon Web Services), has a strong demand for high-performance, energy-
efficient interconnect solutions to handle massive AI workloads. This warrant agreement
suggests that Amazon plans to integrate Marvell's photonic fabric products into its core
AI infrastructure, indicating that Marvell's technology is deemed critical for cloud-scale AI
deployments. This long-term commitment provides Marvell with a stable demand base,
accelerating the development and mass production of its optical interconnect
technology.

Background & Context

The increasing complexity of AI models and the exponential growth of data are
exacerbating power consumption and communication bandwidth bottlenecks in data
centers. Hyperscale cloud providers are making substantial investments in optical
interconnect technology to overcome these challenges. Marvell's acquisition of Celestial
AI was a strategic move to secure leadership in optical technology within the AI
infrastructure market. Long-term agreements with key customers like Amazon
demonstrate the maturity of the technology and market confidence in the nascent
optical interconnect market, serving as a critical factor in accelerating the adoption of
technologies such as Co-Packaged Optics (CPO) and Near-Packaged Optics (NPO).



Strategic Significance & Outlook

This agreement, involving Marvell issuing warrants to Amazon, is expected to strongly
bolster the future growth trajectory of the optical interconnect market in AI data centers.
Amazon's commitment provides a solid foundation for Marvell to further refine its
photonic fabric technology and deploy it at scale. This positions Marvell to play a pivotal
role in the AI hardware supply chain and potentially encourages other cloud providers
and enterprises to adopt optical interconnect technology. The long-term perspective
extending to 2030 clearly indicates the industry's direction: AI and optical
communication technologies will evolve in tandem to shape the future of data centers.

Source: https://stocktwits.com/news-articles/markets/equity/nee-stock-gains-attention-ceo-flags-

accelerating-us-electricity-demand/cZBWz4OReTH
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#26 openPR.com Predicts AI Data Center Optical
Interconnect Market to Reach $41.09 Billion by 2035,
Driven by Intel's Demonstrated Co-packaged Optics

OVERVIEW

This article provides an overview of a market research report published via

openPR.com, forecasting the optical interconnect market in AI data centers to reach

$41.09 billion by 2035. Growth is driven by increasing demand for 400G, 800G, and

1.6T optical links, coupled with expanding distributed AI training and real-time
inference traffic. Notably, Intel's demonstration of CPU-co-packaged optical

computing interconnect chiplets is accelerating technological innovation in the

market.
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IN DEPTH

Key Findings

This article provides an overview of a market research report released through
openPR.com, which presents the current status and future projections for the optical
interconnect market within AI data centers. The report highlights the explosive growth of
Artificial Intelligence (AI) workloads as a powerful driver for this market, offering detailed
market size figures and growth forecasts through 2035.

Technical / Clinical Details

According to the report, the optical interconnect market for AI data centers is projected
to reach a colossal $41.09 billion by 2035. This significant market expansion is primarily
propelled by the following factors:

Increased Demand for High-Speed Optical Links: The demand for ultra-high-speed
optical links, including 400G, 800G, and future 1.6T, is dramatically increasing within
data centers. These are essential for resolving bandwidth bottlenecks in data transfer
between AI accelerators and servers.

Expansion of Distributed AI Training and Real-time Inference Traffic: Large-scale
AI models require distributed training across multiple GPUs and servers, and real-time
inference also necessitates massive data transfers. Optical interconnects provide an
optimal solution to meet these requirements.

Intel's Technological Innovation: Intel's demonstration of optical computing
interconnect chiplets co-packaged with CPUs represents a crucial step toward
realizing Co-Packaged Optics (CPO), where optical technology is integrated directly
with processors. This enables significant power consumption reductions while
enhancing inter-chip communication performance.

These factors are expected to establish optical interconnects as a foundational
technology for AI data center infrastructure, ensuring sustained growth.



Background & Context

The relentless demand from AI and high-performance computing has pushed traditional
electrical interconnects in data centers to their limits. Conventional copper cabling
struggles with high bandwidth requirements, energy consumption, and signal integrity
over distance. Optical interconnects offer a transformative solution by using light to
transmit data, providing superior performance characteristics vital for modern AI
workloads. The strategic investments and technological demonstrations by industry
giants like Intel signal a definitive shift towards integrating optics closer to processing
units, a trend that is fundamental to the scalability and efficiency of future AI
infrastructure.

Strategic Significance & Outlook

The projected growth of the AI data center optical interconnect market underscores its
critical role in the evolution of AI. This expansion will create substantial opportunities for
manufacturers of optical components, transceivers, and packaging solutions. The
adoption of CPO, driven by pioneering efforts from companies like Intel, is expected to
accelerate, leading to a profound re-architecture of data centers. This transition promises
not only to unlock new levels of AI performance but also to significantly reduce the
energy footprint of computational facilities, contributing to more sustainable and cost-
effective operations globally. The market's trajectory indicates a future where optical
interconnects are indispensable for scaling AI capabilities.

Source: https://www.openpr.com/news/4571560/optical-interconnect-in-ai-data-centers-market-size-to-
reach-usd
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#27 Optica Paper Demonstrates Hybrid Path-Transverse
Electric Mode Qudit Encoding on Integrated Photonic
Chip, Advancing Quantum Scalability

OVERVIEW

A paper in Optica Publishing Group demonstrates successful hybrid path-transverse

electric mode qudit encoding on an integrated photonic chip. This technology is

critical for scaling quantum system physical platforms, leveraging the benefits of

integrated photonics for device fabrication using existing CMOS foundry processes.
This advancement paves the way for efficiently increasing qubit counts and

implementing more complex quantum algorithms.

Published Date unknown  Optica Publishing Group  USA



IN DEPTH

Key Findings

A groundbreaking paper published by Optica Publishing Group successfully
demonstrated hybrid path-transverse electric mode qudit encoding on an integrated
photonic chip. This achievement marks a significant step towards making quantum
technology more scalable and underscores the inherent advantages of integrated
photonics, which allows for the fabrication of quantum devices using existing CMOS
foundry processes.

Technical Details

While traditional quantum computing primarily utilizes two-level qubits, qudits leverage
three or more quantum levels to encode more information into a single quantum unit.
The hybrid path-transverse electric mode qudit encoding demonstrated in this research
represents multi-level quantum information by combining different physical degrees of
freedom of a photon (its path and transverse electric mode). This approach is built on an
integrated photonic chip, utilizing standard CMOS-compatible processes, such as the
silicon-on-insulator (SOI) platform. Integrated photonics enables the high-density
integration of optical components like waveguides, beam splitters, and phase shifters on
a millimeter-scale chip, achieving system miniaturization, enhanced stability, and mass
producibility. The success of this encoding method indicates that qudit states can be
generated and manipulated with high fidelity using individual photons. This promises to
deliver higher computational power with the same physical resources, offering a
promising solution to quantum computer scalability challenges.



Background & Context

One of the biggest challenges towards the practical realization of quantum computing is
the stable generation, manipulation, and interconnection of a large number of qubits.
Specifically, 'scaling' the number of qubits remains a significant technological bottleneck.
Integrated photonics, as a platform that uses photons as qubits, offers substantial
advantages: operation in low-noise environments, potential for room-temperature
operation, and compatibility with existing semiconductor manufacturing technologies.
For these reasons, it is considered a leading candidate for building large-scale quantum
processors. Qudit encoding, by increasing the amount of information per quantum unit,
can potentially utilize quantum hardware resources more efficiently and reduce the
number of physical qubits required for implementing complex quantum algorithms.

Strategic Significance & Outlook

The success of this hybrid qudit encoding holds significant implications for the
advancement of integrated photonics-based quantum computing. Further increases in
the number of qudits and refinement of interaction control technologies are expected to
contribute to the realization of more powerful and versatile quantum processors. This
technology has the potential to deliver high-performance enhancements in quantum
communication, quantum sensing, and quantum machine learning that are unattainable
with existing systems. Its manufacturability using CMOS-compatible processes provides a
realistic pathway toward eventual commercialization and widespread adoption.

Source: https://opg.optica.org/opticaq/abstract.cfm?uri=opticaq-4-4-321
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#28 arXiv Paper: Measurement-Based Quantum
Computing (MBQC) Demonstrated on 4-Qubit Silicon
Photonic Chip, Achieving High Fidelity

OVERVIEW

An arXiv paper reports a successful demonstration of Measurement-Based Quantum

Computing (MBQC) on a photonic integrated chip. The study utilized a silicon

photonic chip capable of generating up to 4-qubit photonic graph states, achieving

high fidelity for linear cluster and star graph states. This marks a significant advance
toward practical photon-based quantum computing and suggests the potential for

scalable quantum processor construction.

Published July 08, 2026  arXiv  USA



IN DEPTH

Key Findings

According to a recent research paper published on arXiv, a successful demonstration of
Measurement-Based Quantum Computing (MBQC) has been achieved on a photonic
integrated chip. This study utilized a silicon photonic chip capable of efficiently
generating photonic graph states with up to four qubits, achieving exceptionally high
fidelity for both linear cluster states and star graph states.

Technical Details

Measurement-Based Quantum Computing (MBQC), unlike classical computation models,
operates by first preparing a highly entangled multi-qubit state called a 'graph state' or
'cluster state.' Subsequent computation is then performed solely through local
measurements and classical feedforward control. The silicon photonic chip used in this
research was fabricated using standard CMOS manufacturing processes, integrating
optical components such as waveguides, beam splitters, and phase shifters at high
density. The chip is capable of generating graph states of up to four qubits by coupling
photons, produced from four independent photon sources, through a programmable
interferometer array. Experiments involved generating linear cluster states and star graph
states and evaluating their fidelity. The results showed high fidelities, exceeding
approximately 90% for these graph states, which represents excellent performance in a
quantum system prone to noise. This high fidelity is a crucial indicator for the realization
of fault-tolerant quantum computing.

Background & Context

Quantum computing promises revolutionary advancements across various fields,
including drug discovery, materials science, financial modeling, and artificial intelligence.
However, qubit stability, scalability, and error correction remain key challenges. Photonic
quantum computing is gaining attention as a promising approach to these challenges,
benefiting from photons' robustness against environmental noise and their potential for
room-temperature operation. MBQC is considered particularly suitable for scalability on
photonic platforms because it transforms quantum computation into a sequence of
measurements, minimizing physical interactions. Compatibility with existing silicon
manufacturing techniques holds the potential to significantly reduce the manufacturing
cost and complexity of large-scale quantum processors.



Strategic Significance & Outlook

The successful demonstration of MBQC on this 4-qubit silicon photonic chip represents a
significant milestone towards the practical realization of photonic quantum computing.
Future research will focus on further increasing the number of qubits, generating more
complex graph states, integrating error correction techniques, and improving the
programmability of MBQC processors. Advancements in this technology are expected to
accelerate the realization of larger, more versatile fault-tolerant quantum computers,
potentially enabling groundbreaking applications in quantum AI and precision
metrology.

Source: https://arxiv.org/html/2607.07890v1
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#29 TechRadar: Next-Gen AI Networks Adapt to
Inference Curve with 1.6 Tb/s/Wavelength Coherent
Optical Platforms

OVERVIEW

A TechRadar article highlights the necessity for future AI networks to fundamentally

adapt to the rapid evolution of AI inference workloads. Data center connectivity is

being re-architected with high-bandwidth coherent optical platforms and systems

supporting 1.6 Tb/s/wavelength. This adaptation is crucial for resolving data center
bottlenecks, improving power efficiency, and enabling continuous AI model scaling,

signaling an era where next-generation optical communication technologies dictate

AI infrastructure performance.

Published July 08, 2026  TechRadar  UK



IN DEPTH

Key Findings

An article published on TechRadar emphasizes the critical need for future AI networks to
undergo fundamental adaptation to keep pace with the exponential growth of AI
(Artificial Intelligence) inference workloads. Data center connectivity architectures are
already being reconfigured through the adoption of high-bandwidth coherent optical
platforms and systems capable of an astounding 1.6 terabits per second (Tb/s) per
wavelength.

Technical Details

AI inference workloads, unlike the training phase, demand low-latency, high-volume data
processing in real-time. Traditional data center networks are increasingly struggling to
meet these requirements, with communication bandwidth becoming a bottleneck for AI
performance improvement. High-bandwidth coherent optical platforms solve this
challenge by efficiently multiplexing data across multiple wavelengths and maintaining
high signal quality over long distances. Specifically, '1.6 Tb/s/wavelength' capable
systems mean a single optical signal can carry 1.6 terabits of data per second, a
significant performance leap compared to previous optical communication technologies.
This is achieved through advanced modulation schemes (e.g., PAM4 and coherent
modulation), digital signal processing (DSP), and integrated technologies like silicon
photonics. This significantly boosts communication speeds between GPU clusters within
data centers and the responsiveness to inference requests from edge devices, thereby
enhancing the real-time capability and scalability of AI applications.

Background & Context

The proliferation of AI has led to an explosion in data center traffic, especially during the
inference phase, where data must move rapidly between numerous accelerators. This
situation creates two major challenges: increasing data center power consumption and
the limitations of existing network infrastructure. Optical interconnects, particularly
coherent optical technology, are seen as the most promising solution to these
challenges. The industry is striving to standardize and implement faster and more
energy-efficient optical transmission technologies to ensure the sustainability and
performance of AI infrastructure.



Strategic Significance & Outlook

The introduction of 1.6 Tb/s/wavelength capable coherent optical platforms will
dramatically transform AI network capabilities, expanding the possibilities for new AI
applications such as autonomous driving, augmented/virtual reality (AR/VR), real-time
language translation, and advanced medical diagnostics. It is expected that as these
ultra-high-speed optical technologies become more compact and cost-effective, their
widespread adoption across data centers will further accelerate AI evolution. This
technological innovation represents a significant trend that will create new business
opportunities and competitive advantages for optical communication component
manufacturers, semiconductor manufacturers, cloud service providers, and AI developers
alike.

Source: https://www.techradar.com/pro/tomorrows-ai-networks-need-to-adapt-to-stay-ahead-of-the-

inference-curve
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#30 arXiv Paper Proposes 'Fiber Memory' for Large
Language Model Weights, Potentially Reducing AI
Accelerator Energy Consumption by Over 70%

OVERVIEW

An arXiv paper introduces 'fiber memory,' a novel architecture for storing invariant

data like Large Language Model (LLM) weights. This innovative approach reconfigures

optical fiber as an active recirculating delay line memory, potentially eliminating

redundant weight storage across 10,000 AI accelerators and reducing weight delivery
energy by over 70%. This breakthrough could dramatically improve AI data center

power efficiency and contribute to the sustainability of large-scale AI systems.

Published July 10, 2026  arXiv  USA



IN DEPTH

Key Findings

A recent research paper published on arXiv proposes a groundbreaking new architecture
called 'fiber memory' for storing invariant data, specifically the weights of Large
Language Models (LLMs). This innovative approach reconfigures optical fiber as an active
recirculating delay line memory, demonstrating the potential to eliminate redundant
weight storage across 10,000 AI accelerators and reduce energy consumption associated
with weight delivery by over 70%.

Technical Details

In the operation of large language models, model weights are typically replicated and
stored in the local memory of each AI accelerator. However, since these weights are
invariant once the model is trained, their replication consumes vast memory capacity and
significant energy for distribution to each accelerator. The proposed 'fiber memory'
utilizes optical fibers, which can span tens of kilometers, as 'recirculating delay line
memories' where optical signals repeatedly circulate. Specifically, LLM weights are
injected into the fiber as optical signals and read out as needed. This mechanism
eliminates the need for physical weight replication, allowing for centralized weight
management and distribution across the entire data center. As optical signals propagate
through fiber at high speed with low loss, access speed to weight data is maintained
while significantly reducing the energy cost of 'delivery.' Simulation results indicate a
potential reduction of over 70% in weight delivery energy for a system with 10,000 AI
accelerators. This represents a crucial improvement given that power consumption is a
major driver of operational costs and environmental impact in current AI data centers.



Background & Context

The rapid advancement of AI, particularly LLMs, has led to an exponential increase in
data center power consumption. The scale of LLMs is growing daily, with models
featuring tens of billions to trillions of parameters becoming common. The infrastructure
required to store and distribute the weights of these models to numerous accelerators is
pushing the limits of existing memory and interconnect technologies. Traditional
memories like DRAM and HBM waste resources through weight replication, and
electrical signal data transfer consumes considerable energy. The 'power wall' is one of
the biggest challenges threatening AI's sustainability and scalability, making innovative
optical-based approaches like fiber memory highly sought after.

Strategic Significance & Outlook

The concept of fiber memory holds the potential to fundamentally transform AI data
center architectures. A dramatic improvement in energy efficiency is indispensable for
reducing the operational costs and environmental footprint of large-scale AI systems.
Moving forward, prototyping and experimental validation of this technology are
expected, with efforts to overcome challenges toward commercial-scale implementation.
If fiber memory becomes practical, it could establish new standards for data transfer and
memory management not only for LLMs but also for other large-scale AI models and
high-performance computing applications, enabling further sustainable growth of AI
technology. This suggests a future where optical communication technology is more
deeply integrated as a core component of AI infrastructure.

Source: https://arxiv.org/html/2607.08407v1
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#31 Digitalisation World: Quantum Computing to
Impact Data Center Energy Consumption; Microsoft
Majorana1, Amazon Ocelot Development Advances

OVERVIEW

A Digitalisation World article analyzes quantum computing's potential impact on data

center energy consumption and future operations. It highlights quantum technology

breakthroughs, including Microsoft's Majorana1 quantum chip and Amazon's Ocelot

quantum processor. Quantum computing, with its potential for far greater efficiency
in specific computations, could dramatically improve data center energy efficiency in

the future. The UK's quantum computing ecosystem is noted for its crucial role in

advancing the commercialization of this technology.

Published July 08, 2026  Digitalisation World  UK



IN DEPTH

Key Findings

An article published in Digitalisation World delves into the potential impact of quantum
computing advancements on data center energy consumption patterns and future
operations. The article showcases key breakthroughs in quantum technology, such as
Microsoft's ongoing development of the Majorana1 quantum chip and Amazon's
reported progress with its Ocelot quantum processor. These developments suggest that
quantum technologies hold the potential to be far more energy-efficient than existing
classical computing methods for certain computational problems.

Technical Details

Microsoft's Majorana1 quantum chip adopts a topological quantum computing
approach, constructing qubits using exotic quasi-particles called Majorana fermions. This
approach offers high resilience against external noise and the potential for easier error
correction, providing a promising pathway towards fault-tolerant quantum computing.
While specific technical details about Amazon's Ocelot quantum processor are not fully
disclosed, the company's provision of quantum computing services via AWS suggests an
aim to optimize cloud-based quantum access. Quantum computing leverages
phenomena like quantum parallelism and entanglement to efficiently solve problems
that would take immense time or energy on classical computers (e.g., molecular
simulations, optimization, cryptography). Theoretically, this could enable more
computation to be performed with a fraction of the power consumed by traditional data
centers. The article also emphasizes the UK's quantum computing ecosystem, where
government, academia, and industry collaborate to accelerate the practical application
and commercialization of this transformative technology.



Background & Context

Data centers currently account for a significant portion of global electricity consumption,
driven by increasing demand for cloud computing, AI, and big data analytics. This energy
usage presents two major challenges: rising operational costs and environmental
concerns. Quantum computing is emerging as a long-term solution to these issues, with
the potential to dramatically reduce the overall energy footprint of data centers by
providing exponentially greater computational efficiency for specific tasks. The
competitive race among major technology companies to develop quantum chips is
driven by this future potential.

Strategic Significance & Outlook

As quantum computing technology matures and large-scale fault-tolerant quantum
computers become a reality, data center energy consumption will undergo a
fundamental transformation. Offloading specific computational tasks to quantum
computers can alleviate the load on classical data center computing resources, thereby
improving overall energy efficiency. However, the construction and maintenance of
quantum computers themselves will introduce new energy demands, making the balance
crucial. International collaborations, such as the UK's ecosystem, are indispensable for
promoting the ethical and sustainable development of quantum technologies and
maximizing the energy efficiency of future digital infrastructure. The advancements in
quantum computing are expected to establish new standards for data center design and
operation.

Source: https://www.msp-channel.com/blogs/58996/quantum-computing-and-the-future-of-data-centre-
energy
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#32 PLANOPTIK Provides Customized Glass Wafers and
Panels for MEMS and Photonics Applications,
Enhancing Wafer-Level Packaging

OVERVIEW

German company planoptik ag offers customized glass wafers and panels specifically

for wafer-level packaging (WLP) in MEMS devices and photonic applications. These

products are crucial for protecting, encapsulating, and maintaining the performance

of delicate devices. The company also showcases a case study of glass cap wafers for
optical sensors, demonstrating the critical role of high-precision packaging in

improving the reliability and efficiency of optoelectronic and sensor technologies.

This technology plays an important role in the semiconductor industry's trend

towards miniaturization and higher integration.

Published July 09, 2026  planoptik ag  Germany



IN DEPTH

Key Findings

Germany-based planoptik ag is enhancing its offerings of customized glass wafers and
panels specifically tailored for MEMS (Micro-Electro-Mechanical Systems) devices and
photonic applications. These products are essential solutions within advanced wafer-level
packaging (WLP) processes, providing critical protection, encapsulation, and long-term
maintenance of performance and reliability for delicate devices against external
environments.

Technical Details

The glass wafers and panels provided by planoptik ag are produced using high-precision
manufacturing techniques and stringent quality control. Key features include:

Precise Dimensional Accuracy and Surface Flatness: Packaging of MEMS and
photonic devices demands micron-level precision for alignment. planoptik's glass
products meet this requirement with exceptionally high dimensional accuracy and
surface flatness.

Diverse Glass Materials and Thicknesses: A variety of materials and thicknesses are
available, such as low thermal expansion glass, high-transmission glass, or specific
wavelength-blocking glass, depending on the application's specific requirements.

Optimized Optical Properties: For photonic applications, designs are implemented
to ensure high optical transmission in specific wavelength ranges and to minimize
stray light. Glass cap wafers for optical sensors are optimized to protect the sensor
from external contamination and damage while efficiently allowing necessary light
signals to pass through.

High Chemical and Mechanical Durability: Products exhibit high chemical stability
and mechanical strength to withstand harsh operating environments and
manufacturing processes.

These glass products are utilized in the packaging of devices such as optical switches,
optical sensor arrays, micromirrors, and microfluidic chips, contributing to the functional
protection and performance maximization of the devices.



Background & Context

In the semiconductor industry, there is a constant demand for device miniaturization,
enhanced performance, and cost reduction. Wafer-Level Packaging (WLP) is a crucial
technology for meeting these demands. MEMS and photonics devices, due to their
specialized functionalities, face unique challenges distinct from traditional IC packaging.
Specifically, the precise guiding of optical signals, environmental protection, and thermal
compatibility between disparate materials are addressed by glass-based packaging
solutions. Specialized companies like planoptik ag cater to these niche yet highly
advanced market needs, supporting technological innovation across the entire
semiconductor ecosystem.

Strategic Significance & Outlook

The application scope of MEMS and photonic devices is continuously expanding into
fields such as autonomous driving, AR/VR, IoT sensors, advanced medical devices, and
data communications. Innovation in these areas will further drive demand for high-
performance and reliable WLP solutions. The customized glass wafers and panels offered
by planoptik ag are expected to play an indispensable role in the mass production and
performance optimization of these next-generation devices. Through continuous R&D
and close collaboration with customers, the company is poised to adapt to market
evolution and expand the frontiers of WLP technology.

Source: https://www.planoptik.com/en/products/wafer_level_packaging/
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#33 openPR.com Predicts Silicon Photonics Market to
Reach $34.34 Billion by 2035, Driven by AI Demand and
Expanding Adoption in LiDAR, Quantum Computing

OVERVIEW

This article provides an overview of a market research report released via

openPR.com, forecasting the silicon photonics market to reach $34.34 billion by 2035,

propelled by strong AI demand. Key drivers include high-speed optical

communication, increasing AI and machine learning workloads, and expanding
adoption of cloud computing services. Additionally, silicon photonics is seeing

growing implementation in diverse fields like telecommunications, automotive LiDAR,

healthcare diagnostics, and quantum computing, bolstering overall market growth.

Published July 09, 2026  openPR.com  USA



IN DEPTH

Key Findings

This article provides an overview of a market research report disseminated through
openPR.com, which analyzes the current state and future projections for the global
silicon photonics market. The report specifically highlights strong demand from Artificial
Intelligence (AI) as a primary market driver, offering detailed market size figures and
growth forecasts through 2035.

Technical / Clinical Details

According to the report, the silicon photonics market is poised for remarkable growth
over the next decade, with projections indicating it will reach a massive market size of
$34.34 billion by 2035. This substantial expansion is driven by a multitude of factors
across various sectors:

High-Speed Optical Communication: The explosive increase in bandwidth demand
in data centers, 5G infrastructure, and communication networks like Fiber To The
Home (FTTH) is accelerating the adoption of optical transceivers based on silicon
photonics.

Increasing AI and Machine Learning Workloads: Training and inference of large-
scale AI models require ultra-high-speed and efficient data transfer between chips
and servers, which conventional electrical interconnects are increasingly struggling to
provide. Silicon photonics is key to resolving this bottleneck.

Expanding Adoption of Cloud Computing Services: The proliferation of cloud
services drives the expansion and density of data centers, leading to increased
demand for high-density, low-power optical interconnect solutions.

Growing Adoption in New Application Areas: Beyond telecommunications and
data centers, silicon photonics is finding broader adoption. Its applications are
expanding into automotive LiDAR sensors for autonomous driving, biosensors in
healthcare diagnostics, and future quantum computing platforms, among others.

These combined factors are establishing silicon photonics as an indispensable next-
generation semiconductor technology with widespread industrial adoption.



Background & Context

Silicon photonics has emerged as a disruptive technology by integrating optical
functions onto silicon chips, leveraging the mature and cost-effective silicon
manufacturing ecosystem. This approach offers significant advantages over traditional
discrete optical components, including miniaturization, higher integration density,
improved performance, and lower power consumption. As the digital world becomes
increasingly data-intensive, the limitations of electrical interconnects—such as signal
loss, heat generation, and bandwidth ceilings—are becoming more pronounced. Silicon
photonics provides a scalable and efficient solution to these challenges, making it a
cornerstone for future high-performance computing and communication infrastructures.

Strategic Significance & Outlook

The projected growth of the silicon photonics market to $34.34 billion by 2035
underscores its strategic importance across a diverse set of industries. This growth
represents substantial opportunities for companies involved in silicon photonics design,
manufacturing, and integration. The expanding adoption in cutting-edge fields like
automotive LiDAR and quantum computing, alongside its foundational role in data
centers and telecommunications, positions silicon photonics as a critical enabler for
technological innovation. Continued investment in R&D and manufacturing capacity will
be essential for capitalizing on this growth and fulfilling the promise of photonics in
shaping the next era of interconnected, intelligent systems globally.

Source: https://www.openpr.com/news/4572474/silicon-photonics-market-to-reach-us-34-34-billion-by-
2035-as-ai

Collected: July 11, 2026 | Automated Research System (Gemini API)

https://www.openpr.com/news/4572474/silicon-photonics-market-to-reach-us-34-34-billion-by-2035-as-ai
https://www.openpr.com/news/4572474/silicon-photonics-market-to-reach-us-34-34-billion-by-2035-as-ai


#34 GlobalFoundries and Tower Semiconductor Clash
Over Patents: Silicon Photonics IP War Heats Up

OVERVIEW

A Precision with Light article reports the intensifying IP war in silicon photonics.

GlobalFoundries strengthened its tech base by acquiring Advanced Micro Foundry

(AMF) in November 2025, while Tower Semiconductor aggressively expands its silicon

photonics efforts. The patent disputes between these two giants clearly indicate a

fierce competition for leadership in this growing sector, poised to significantly impact

future technological development and market deployment, driven by surging

demand for optical interconnects in AI data centers.

Published July 04, 2026  Precision with Light  USA



IN DEPTH

Key Findings

A report from Precision with Light details the full-scale eruption of an Intellectual
Property (IP) war within the silicon photonics sector. GlobalFoundries, a leading
semiconductor foundry, bolstered its technological portfolio by acquiring Advanced
Micro Foundry (AMF) in November 2025. Simultaneously, Tower Semiconductor is
aggressively pursuing a dramatic expansion of its silicon photonics technology. The
patent disputes between these two companies highlight an intense competition for
technological superiority and market dominance in this rapidly growing field.

Technical Details

Silicon photonics, a technology that transmits and processes optical signals on a chip, is
considered indispensable for next-generation AI data centers, High-Performance
Computing (HPC), sensors, and quantum computing due to its advantages in high-speed
data communication, low power consumption, and high integration. Through the
acquisition of AMF, GlobalFoundries gained specialized expertise and patents in the
design and manufacturing of silicon photonics devices, particularly optical modulators,
photodetectors, and wavelength division multiplexing components. This acquisition
further strengthens the competitiveness of its 'Fotonix' photonics platform. Tower
Semiconductor, on the other hand, boasts years of experience in silicon photonics,
excelling in custom solutions for specific applications like automotive LiDAR and medical
sensors. The IP held by both companies spans diverse areas, including optical waveguide
design, hybrid optoelectronic integration, packaging, and manufacturing process
optimization. These IPs are crucial for establishing technological leadership as they form
the foundation for manufacturing high-performance, mass-producible photonic devices.



Background & Context

The increasing complexity of AI models and the explosive growth of data volumes are
exposing the limitations of traditional electrical interconnects for inter-chip
communication. This has led data centers to face significant challenges: the 'power wall'
and the 'communication wall,' accelerating the transition to optical interconnects,
especially Co-Packaged Optics (CPO). Silicon photonics is the core technology
supporting the growth of this optical interconnect market, with its market size projected
to reach tens of billions of dollars over the coming decades. Against the backdrop of this
immense market potential, major foundries are focusing on acquiring relevant IP and
strengthening their platforms, making patent disputes an inevitable part of the
competition.

Strategic Significance & Outlook

The intensifying silicon photonics IP war will accelerate technological innovation across
the industry while also introducing business challenges such as patent licensing and
litigation risks. The competition between GlobalFoundries and Tower Semiconductor will
influence the standardization of silicon photonics technology, the establishment of the
supply chain, and ultimately, market pricing. The company that prevails in this IP war will
lead the convergence of semiconductors and optical communication in the AI era,
playing a decisive role in shaping the future of data centers and high-performance
computing. Moving forward, strengthening patent portfolios, strategic alliances, and
balancing open innovation with exclusive IP strategies will be key to each company's
success.

Source: https://precisionwithlight.substack.com/p/the-first-shots-in-the-silicon-photonics

Collected: July 11, 2026 | Automated Research System (Gemini API)

https://precisionwithlight.substack.com/p/the-first-shots-in-the-silicon-photonics


#35 Aehr Test Systems Receives Follow-On Production
Order from Lead Silicon Photonics Customer for FOX-
XP Wafer-Level Burn-In System

OVERVIEW

Aehr Test Systems announced a follow-on production order for its fully automated

FOX-XP Wafer-Level Burn-In (WLBI) system from a leading silicon photonics customer.

This system is designed to support high-volume burn-in of advanced silicon

photonics devices used in next-generation optical interconnect and optical I/O
architectures. This additional order strongly indicates increasing demand for optical

technology in AI data center and high-performance computing markets, as well as

market confidence in Aehr's test solutions.

Published July 09, 2026  Aehr Test Systems  USA



IN DEPTH

Key Findings

Aehr Test Systems announced it has received a follow-on production order for its fully
automated FOX-XP Wafer-Level Burn-In (WLBI) system from a major silicon photonics
customer. This significant order underscores the central role of Aehr's FOX-XP system in
the high-volume manufacturing of advanced silicon photonics devices, which are
essential for next-generation optical interconnect and optical I/O architectures.

Technical Details

Aehr's FOX-XP system is specifically engineered to provide highly efficient and reliable
wafer-level burn-in testing. Silicon photonics devices are complex integrated circuits that
convert light and electricity, and a rigorous burn-in process is critical to reduce early-life
failures and ensure long-term reliability. The FOX-XP system can test entire wafers or
portions thereof simultaneously, allowing for the identification of potential defects and
yield improvement before individual chips are packaged. This system is particularly
optimized to handle high-bandwidth silicon photonics devices used in AI optical
interconnect and hyperscale data center applications. Its high-density channel count and
ability to test simultaneously across multiple temperature profiles enable maximized
production throughput while meeting stringent quality standards. This helps customers
reduce time-to-market and lower manufacturing costs.

Background & Context

The increasing complexity of AI models and the explosive growth of data volumes are
exacerbating bandwidth and power efficiency challenges in inter-chip and inter-server
communication within data centers. Traditional electrical interconnects are reaching their
limits, accelerating the transition to optical interconnects, especially Co-Packaged Optics
(CPO). Silicon photonics is a core technology supporting the growth of this optical
interconnect market, and ensuring its reliability and durability is paramount for
maintaining AI infrastructure performance. Advanced test and burn-in solutions like
Aehr's FOX-XP serve as indispensable tools for validating the quality of these innovative
devices before they are brought to market. This indicates the increasing importance of
testing and packaging within the semiconductor manufacturing supply chain.



Strategic Significance & Outlook

This follow-on production order suggests a sustained expansion of demand for silicon
photonics devices in the AI data center market and indicates that Aehr's FOX-XP system
is establishing itself as an industry standard. As the adoption of Co-Packaged Optics
(CPO) and Near-Packaged Optics (NPO) progresses, the demand for high-quality wafer-
level test and burn-in solutions will further increase. Aehr Test Systems is expected to
play a crucial role in this growing market, continuing to provide foundational technology
for ensuring the reliability and efficiency of next-generation AI and HPC infrastructure.
This highlights anew the importance of the unseen infrastructure that supports high-
performance AI ecosystems.

Source: https://www.aehr.com/2026/07/aehr-receives-follow-on-production-order-from-lead-silicon-
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