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Optical Module CPO Switch

Overview
Next-Gen Optical Modules: A Technical Comparison of Compare CPO, NPO, and XPO
optical modules for 800G/1.6T data centers. Evaluate power efficiency, integr.

Key Takeaways
A CPO switch optical module integrates optical components directly with a switch
ASIC, dramatically improving bandwidth, reducing power consumption, and
minimizing latency. What is a CPO Optical Module?

A CP

O (Co-Packaged Optics) optical module is a technology where optical
components—such as lasers, modulators, photodetectors, and transimpedance
amplifiers—are integrated directly with the switch ASIC on the same substrate or
interposer. Unlike traditional pluggable optical transceivers, which connect to
switches via long high-speed electrical channels, CPO modules shorten the electrical
path from centimeters to millimeters, significantly improving signal integrity and
reducing insertion loss.

How It Works

In a CPO switch, the optical module and the switch ASIC are co-located, often using
silicon photonics (SiPh) and advanced packaging techniques like 2. 5D or 3D
integration. The optical engine can be placed on a silicon interposer or an organic
substrate alongside the ASIC, enabling millimeter-level electrical connections.

This integration reduces the need for long PCB traces and external connectors, which
are common sources of power loss and signal degradation in traditional architectures.
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Benefits

Power Efficiency: Shorter electrical paths reduce energy loss, cutting power
consumption by up to 50% compared to conventional pluggable optics. Higher
Bandwidth: Direct integration with the ASIC allows for higher data rates, supporting
400G, 800G, and even 1. 6T Ethernet or InfiniBand links.

Lower Latency: Reduced signal travel distance improves latency, which is critical for
AI workloads and high-performance computing. Scalability: CPO modules enable
higher port density and more efficient use of front-panel space, allowing data centers
to scale bandwidth without increasing physical footprint. Improved Signal Integrity:
Millimeter-level connections reduce the risk of signal degradation, enhancing
reliability and performance.

Challenges

Thermal Management: Co-locating high-power electronic and optical components
generates heat, requiring advanced cooling solutions. Manufacturing Complexity:
Integrating photonics and electronics at the chip level is more complex than
traditional pluggable modules. Serviceability: Unlike hot-swappable pluggable optics,
CPO modules are tightly integrated, making replacement or upgrades more
challenging.

ApplicationsCPO optical modules are increasingly adopted in data centers, cloud
infrastructure, and HPC environments, particularly where AI and machine learning
workloads demand high bandwidth and low latency. Companies like NVIDIA are
deploying CPO switches with silicon photonics to achieve higher power efficiency and
network resiliency for large-scale GPU clusters. In summary, CPO switch optical
modules represent a next-generation approach to data center networking, combining
optical and electronic components in a single package to deliver superior
performance, efficiency, and scalability compared to traditional pluggable optical
transceivers.

Article Content

Next-Gen Optical Modules: A Technical Comparison of

Compare CPO, NPO, and XPO optical modules for 800G/1.6T data centers. Evaluate
power efficiency, integration, and OCS synergy for your

Co-Packaged Optics (CPO) 2026: Complete Technical

CPO switches are shipping in 2026. Learn how co-packaged optics work, which
platforms are live, power savings vs pluggable, and what optics you

Co-Packaged Optics — a deep dive | APNIC Blog
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A failure in an optical engine might require replacing an entire CPO switch line card or
server board rather than just swapping a pluggable module. Developing robust
testing, diagnostics,

CPO Switch: Next-Generation Integrated Optical Networking ...

CPO switches shorten the electrical signal path, reduce power consumption, and
decrease the number of pluggable modules by co-packaging optical modules with
switch chips, while

What is Co-Packaged Optics (CPO) Technology?

Today, data centers use a separate approach for optics and electronics, in which
optical modules are connected to switches and routers through high-speed

Optics Primer, Part 3: Co-Packaged Optics (CPO)

NPO Near package optics (NPO) brings the optics module on the same substrate or
very close to the switch package, but not inside it: It''s close enough to reduce most
copper impairments.

Broadcom CPO: Highest Power Efficiency and Bandwidth Density

Broadcom''s co-packaged optics (CPO) technology is based on highly integrated
Silicon Photonics and is purpose built to address the demanding needs of AI networks
by providing the

Co-Packaged Optics (CPOs)

Instead of purchasing interchangeable pluggable modules from multiple vendors,
customers have to source integrated CPO switches or servers from a single system
vendor or a

Silicon Photonics Networking for Agentic AI | NVIDIA

Revolutionizing Networking for the Era of Agentic AI NVIDIA''s co-packaged optics
(CPO) switches with integrated silicon photonics are the world''s most advanced

The Rise of Co-Packaged Optics: A Deep Dive into CPO Optical

Enter Co-Packaged Optics (CPO), a transformative architecture where the optical
engine moves inside the switch ASIC package. This article provides a comprehensive
overview of CPO

The Rise of Co-Packaged Optics (CPO) and Silicon Photonics in

As generative AI models scale, traditional pluggable optical transceivers face a power-
performance wall. Co-packaged Optics (CPO) and Silicon Photonics address this by
integrating

© 2026 CJC FIBRE CONSULTANTS - All rights reserved



Page 4/5

Co-Packaged Optics Race: Strategic Approaches from NVIDIA and

Co-packaged optics (CPO) is gaining significant attention as the next architecture for
next-generation switching. The shift toward co-packaged optics is also reshaping
competitive

AI Data Center Optical Transceiver Module Market 2025–2030

CPO technology integrates the optical engine directly with the switch ASIC package,
eliminating the need for separate pluggable modules and significantly reducing
power consumption.

Co-Packaged Optics (CPO) Market Analysis: 1.6T Transition & AI

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

AI infrastructure accelerates the shift to scalable optical systems ...

Several announcements reflected the industry''s push toward new system
architectures. XPO highlighted a 12.8T liquid-cooled optical module and a 204.8T
switch in 1RU, with claims of

NVIDIA Corporation

1.6 Terabits Per Second Per Port Switches to Deliver 3.5x Energy Savings and 10x
Resilience in AI Factories Joint Inventions and Collaborations With TSMC, Coherent,
Corning

NVIDIA Strategic Investments in Optical Interconnects

CPO integrates optical transceivers directly with switch ASICs, eliminating the power
overhead of traditional pluggable transceivers. The current

AI Optical Interconnect Evolution: CPO, Silicon Photonics, and Data ...

Inside data centers, there are also issues like the continuous growth of switch
bandwidth, rising power consumption, and increasing port density. So optical
interconnect technology is moving

Related Video Reference

This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.
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Contact Us

Continue your research online:

Website: https://cjcconsultants.co.za
Technical inquiry: https://cjcconsultants.co.za/contact.html

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