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CPO Optical Module Technology Analysis

Overview
To overcome these limitations, a new generation of optical interconnect technologies
has emerged. LPO (Linear-drive Pluggable Optics), NPO (Near Package Optics), and
CPO (Co-Packaged...

Key Takeaways
Co-Packaged Optics (CPO) optical modules integrate optical engines directly with
ASICs, dramatically improving bandwidth, reducing power consumption, and lowering
latency in modern data centers and AI infrastructure.

Overview of CP

O TechnologyCPO optical modules place the optical engine inside or adjacent to the
switch ASIC package, collapsing the electrical path from centimeters to millimeters.
This integration reduces signal loss, lowers latency, and can cut power consumption
by up to 50% compared to traditional pluggable optics. Unlike conventional pluggable
transceivers, CPO modules are not hot-swappable; they are tightly integrated
assemblies of lasers, modulators, photodetectors, drivers, and TIAs, designed for co-
location with the ASIC.

Key Benefits

Power Efficiency: By shortening high-speed electrical lanes, CPO modules significantly
reduce energy use, which is critical as AI data centers' power demand grows.
Bandwidth Density: CPO supports higher data rates, such as 1. 6T optical modules,
doubling the bandwidth of 800G modules while improving energy efficiency.
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Latency Reduction: The proximity of optical and electronic components minimizes
signal propagation delays, enhancing performance for tightly coupled XPU clusters.
Scalability: CPO enables more compact data center designs, allowing higher port
density and easier scaling for AI and HPC workloads.

Technical Enablers

Silicon Photonics (SiPh): Monolithic SiPh platforms allow integration of lasers,
modulators, and photodetectors on a single chip. Advanced Packaging: 2. 5D/3D
integration and high-density substrates (silicon interposers, organic packages) are
essential for functional CPO modules.

High-

Speed Electro-

Absorption Modulated Lasers (EML): 200G/lane EML chips support 1. 6T modules,
enabling high-bandwidth, low-power operation.

Challenges

Thermal Management: Co-locating optics with high-power ASICs generates heat,
requiring advanced cooling solutions. Manufacturing Complexity: Tight integration
increases fabrication difficulty and cost. Configurability and Interoperability: All ports
must use the same optics type, limiting flexibility and potentially causing vendor
compatibility issues.

Serviceability: Unlike pluggable optics, CPO modules are harder to replace or upgrade
individually.

Market Trends

The CP

O market is entering a critical commercialization phase in 2026, with projected
growth from USD 2. 2–4. 2 billion and a CAGR of 25–35% through 2031.

Growth is driven by AI infrastructure expansion, where conventional interconnects
face bandwidth, power, and thermal constraints. Annual production of 1. 6T modules
is expected to exceed 5 million units in 2026.

Sales of lasers and photonic integrated circuits for optical transceivers are projected
to grow from $2. 4B in 2023 to $5. 9B by 2029, largely fueled by AI data centers.

Comparison with Other Optical ArchitecturesLinear Pluggable Optics (LPO): Lower
power consumption and simpler deployment but limited at higher SerDes speeds due
to insertion loss and signal integrity challenges.
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Near-

Packaged Optics (NPO): Optical engine and xPU placed side-by-side on the same PCB,
offering high bandwidth and thermal separation, but less integration than CPO.

CP

O: Maximizes integration, reduces electrical path length, and achieves the highest
bandwidth density, but with higher complexity and reduced serviceability.
ConclusionCPO optical modules represent a transformative shift in data center
interconnects, particularly for AI and HPC workloads. They offer unmatched power
efficiency, bandwidth density, and latency reduction, enabled by silicon photonics
and advanced packaging.

While challenges in thermal management, manufacturing, and serviceability remain,
ongoing innovations are making CPO a viable solution for large-scale commercial
deployment.

Article Content

Optical Interconnect Technology Analysis: LPO, NPO, CPO

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

Optical Interconnect Technology Analysis: LPO, NPO, CPO

To overcome these limitations, a new generation of optical interconnect technologies
has emerged. LPO (Linear-drive Pluggable Optics), NPO (Near Package Optics), and
CPO (Co-Packaged...

Co-packaged optics (CPO): status, challenges, and solutions

It is expected that CPO technology would replace the pluggable optical module. There
are still some challenges, including the future application is still very extensive.

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

This section will explore the evolution of the market from copper to co-packaged
copper and from digital signal processor (DSP) optics to linear pluggable optics (LPO)
to CPO and the

CPO and LPO Technical Analysis

CPO vs LPO technical analysis: CPO delivers ultra-low power & high performance yet
challenges maintenance; LPO balances power efficiency with pluggability. Both are
key paths for optical
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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

Five Key Trends of Co-Packaged Optics (CPO) in 2026

While the underlying technologies are advancing rapidly, key ecosystem
elements—including standardized optical interfaces, reusable IP blocks, and
interoperable test and

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

This article provides a comprehensive overview of CPO optical modules, exploring
their technology, benefits, challenges, and the pivotal role they play in future data
centers and AI

CPO (Co-Packaged Optics): A Key Technology Path for Optical ...

This article delves into the principles of CPO, its performance advantages, and
analyzes Meta''s test data on Broadcom''s CPO switch, exploring its breakthroughs in
power consumption,

Co-Packaged Optics (CPO) 2026: Complete Technical Guide

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

Optical Interconnect Technology Analysis: LPO, NPO, CPO

NPO NPO, or Near-Packaged Optics, is a highly integrated optical interconnect
solution that falls between traditional pluggable optical modules and CPO.

CPO Technology Nvidia: Death of Optical Modules and

Analysis of Nvidia''s announcement from June 3, 2026: why CPO is killing optical
module suppliers, who the beneficiaries are (TSMC, Marvell) and

Optical Transceiver Market Size & Share Analysis

The Optical Transceiver Market worth USD 15.42 billion in 2026 is growing at a CAGR
of 13.67% to reach USD 29.26 billion by 2031. Coherent

Optical Module Market Analysis And Forecast In 2026--ETU-LINK

AI computing power has driven explosive growth in the optical module market,with
800G and 1.6T technologies leading the industry transformation. Chinese companies
occupy a dominant
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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 infrastructure accelerates the shift to scalable optical systems ...

CPO and soldered optical integration were another major focus. The OCI MSA
promoted optics over copper for AI scale-up networks, aiming to reduce power
consumption by eliminating high

800G to 1.6T Optical Interconnects: AI Cluster Maturity Assessment

In-depth analysis of 800G to 1.6T optical interconnect evolution for AI clusters,
examining PAM4, modules, CPO, and supply chain readiness.

Co-Packaged Optics Race: Strategic Approaches from NVIDIA and

The shift toward co-packaged optics is also reshaping competitive positioning among
semiconductor vendors. This article examines the differing approaches of NVIDIA and
Broadcom,

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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