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Optical Module Interconnection
Production

Overview
This research program unites material and tool suppliers, foundries, IDMs, OSATs,
fabless and system companies in the exploration of optical I/O technologies.

Key Takeaways
Optical module interconnection fabrication involves integrating optical pathways,
components, and PCBs to enable high-speed, low-loss data transmission with precise
mechanical and thermal control.

Overview of Optical Interconnects

Optical interconnects replace traditional electrical connections with light-based
pathways to overcome limitations such as signal attenuation, crosstalk, and
electromagnetic interference at high data rates. They are increasingly used in high-
performance computing, networking, and data center applications, supporting speeds
of 112 Gbps, 224 Gbps, and beyond. Optical interconnects can be implemented as
pluggable modules (SFP, CFP), near-packaged optics (NPO), or embedded directly
into PCBs.

Key Fabrication TechniquesPCB Integration: Optical waveguides can be embedded in
multilayer PCBs using glass fibers or polymer waveguides. Glass fibers are typically
embedded in core or prepreg layers, while polymers allow precise surface geometry
for coupling with optical components. Blind vias and capacitive power/ground layers
are used to maintain short electrical paths and reduce EMI.
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Optical Component Placement: Lasers, modulators, and photodetectors are mounted
on the PCB surface or within optical sub-assemblies (TOSAs/ROSAs). Alignment
requires sub-micron mechanical precision to ensure efficient light coupling and
minimal signal loss. Thermal Management: High-density optical modules generate
significant heat.

Fabrication involves high-Tg materials, low Z-axis CTE substrates, and careful thermal
design to prevent warping and maintain optical alignment.

NP

O architectures separate optical engines from high-heat xPU cores to avoid
wavelength drift.

Signal Integrity and High-

Speed Design: Optical interconnects reduce the need for complex DSPs by minimizing
channel loss and crosstalk. Linear-drive pluggable optics (LPO) use analog signal
paths to lower latency and power consumption, while embedded optical PCBs
maintain high bandwidth without bulky fiber routing. Assembly and Quality Control:
Fabrication includes laser direct imaging, precision SMD placement, fiber coupling,
and encapsulation.

Optical modules undergo rigorous testing for bit error rate, thermal cycling, and
mechanical reliability.

Advanced Considerations

Hybrid Integration: Combining electrical, optical, and power electronics on a single
PCB or package allows compact, high-performance modules. Maintenance and
Replaceability: Modular optical engines facilitate easier replacement and thermal
management compared to fully integrated CPO solutions. Material Selection:
Polymers and glass are chosen based on optical clarity, thermal stability, and
compatibility with PCB lamination processes.

Conclusion

Optical module interconnection fabrication is a multidisciplinary process requiring
precision PCB design, optical component integration, thermal management, and high-
speed signal optimization. By embedding optical pathways and carefully aligning
components, manufacturers achieve high-bandwidth, low-latency, and reliable optical
communication suitable for modern data-intensive applications.
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Article Content

Optical Interconnect Technology Analysis: LPO, NPO,

Exploring optical interconnects for AI data centers: LPO for low-power, short-distance
links, NPO for high-density, near-package connections,

System Integration and

Our team is committed to developing pro-cesses and materials for new
interconnection approaches on the board, module, and package level and to the
integration of electrical, optical, and power

Optical interconnect research program

This research program unites material and tool suppliers, foundries, IDMs, OSATs,
fabless and system companies in the exploration of optical I/O technologies.

Optical Interconnect

The discussion includes what optical interconnects are and the requirements for their
components, the board-to-board optical interconnect technology, and the Silicon
photonics as a newly-state-of-the-art

ECEN721: Optical Interconnects Circuits and Systems Spring 2026

Efficient cost-effective optical integration approaches are necessary for optical
interconnects to realize their potential for improved power efficiency at higher data
rates

Electro-optical Circuit Board (EOCB)

Combining electrical and optical layers in a single circuit board or chip can be a
solution to all of these challenges. Fraunhofer IZM produced a first concept of

LSOLINK Optical Transceiver Manufacturing Process

This article provides a comprehensive overview of LSOLINK''s core production and
quality control process for optical modules, from raw

Co Packaged Optics (CPO) – Scaling with Light for the Next Wave of ...

Co-Packaged Optics (CPO) has long promised to transform datacenter connectivity,
but it has taken a long time for the technology to come to market, with tangible
deployment-ready products

Co-Packaged Optics (CPO) Market Analysis: 1.6T Transition & AI
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Strategic analysis of the Co-Packaged Optics (CPO) market, tracking the 2026
inflection point for 1.6T modules. Explores value migration, supply chain bottlenecks,
and thermal

Pluggable Optical Modules Market : Global Industry Analysis and ...

Explore the global Pluggable Optical Modules market with expert analysis on growth
drivers, trends, key insights, and forecast outlook to 2036.

Applications of Optical Module PCBs in AI Data Centers

Optical modules serve as core components in high-speed optical communication links
within AI data centers. Inside an optical module, the PCB serves as the electrical
platform for

Applications of Optical Module PCBs in AI Data Centers

The primary functions of optical module PCBs include: 1) Providing mechanical
support and a mounting platform for electronic components; 2) Enabling electrical
interconnection between

OSFP Optical Module Growth: What Drives 25% CAGR to 2034?

The OSFP Optical Module market expands rapidly. Analyze key applications like Cloud
Services & AI driving a 25% CAGR. Get data on market size, companies, and future
trends.

Optical Interconnection Market: Forecast Insights (2026–2033)

Optical Interconnection Market Snapshot The Optical Interconnection Market is
projected to grow from USD 2.4 billion in 2024 to USD 7.5 billion by 2033, registering
a CAGR of 14.0% during

A Comprehensive Guide to 400G OSFP Ethernet Optical Transceivers

Comprehensive Product Portfolio In addition to 400G OSFP Ethernet transceivers,
NADDOD offers a full range of 1.6T, 800G, 400G, 200G, and 100G optical modules, as
well as

Lumentum Orders Booked Through 2028: Can Optical

Optical communications are emerging as the next AI computing infrastructure
frontier, driven by data interconnection bottlenecks. Lumentum''s order book is full
through 2028, reflecting

Leading Optical Transceiver Manufacturer since 2009-FIBERTOP

FIBERTOP has always been dedicated to the research and development, production,
manufacturing and sales of optical modules, and provides customized services for
customers.
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Optical Interconnect Market Size, Share & Trends

The global optical interconnect market size is valued at $15.38 billion in 2025 & is
projected to grow from $17.12 billion in 2026 to $43.14 billion by 2034

Contact Us

Continue your research online:

Website: https://ensaa.es
Technical inquiry: https://ensaa.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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