The Relationship Between Liquid Cooling
and Optical Modules
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Article Overview

Liquid cooling is essential for high-speed optical modules to manage heat, maintain
performance, and ensure reliability in dense, high-power data systems.

Why Optical Modules Need Liquid Cooling

High-speed optical modules, such as 400G, 800G, and emerging 1.6T transceivers,
generate significant heat due to their high power consumption, often exceeding
15-30W per module . In dense server racks or co-packaged optics (CPO) systems,
multiple modules are clustered together, creating thermal hotspots that air cooling
cannot efficiently dissipate . Without effective cooling, elevated temperatures can
degrade laser and DSP performance, increase bit error rates, and shorten module
lifespan .

How Liquid Cooling Works with Optical Modules

Liquid-cooled optical modules integrate channels, plates, or cold plates that allow
coolant (typically water or specialized liquids) to flow directly around or through the
module . This design rapidly removes heat from critical components like lasers,
photodetectors, and switch chips, maintaining stable junction temperatures even
under full load. Compared to air cooling, liquid cooling provides faster heat transfer,
reduces thermal gradients, and supports higher data rates without throttling .
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Article Content
Comparison between Liquid Cooling and Air Cooling Technologies for

From high - power lasers to precision optical communication modules, and from
photovoltaic inverters to LED display

Liquid Cooling for Optical Networking Equipment | Request PDF

Additionally, an innovative solution is presented for integrating liquid-cooling into the
body of pluggable optical modules.

Molex Releases Report on Thermal Management Challenges and ...

Molex's In-Depth Report of Thermal Management Solutions for I/O Modules addresses
the limitations of legacy

Immersion Cooling Of Optical Transceivers

In this video from SuperComputing 2019, Arlon Martin and the Samtec Optical Group
are demonstrating

Optical Transceivers in Liquid Immersion Cooling Systems

Improved Thermal Management: Liquid immersion cooling helps maintain an optimal
operating temperature for optical

Understanding Liquid-Cooled Optical Modules and Heat

What is a Liquid-Cooled Optical Module and How Does Its Heat Sink Work A liquid-
cooled optical module

Liquid Cooling Solutions Spurs Next-Gen Optical Module Evolution

Liquid cooling is a critical enabler for the next generation of high-performance optical
modules, allowing the industry to

Liquid-Cooled Optical Transceivers for 800G/1.6T

A liquid-cooled optical transceiver is a high-speed module that incorporates liquid
cooling technologies (such as cold

Liquid Cooling Solutions Spurs Next-Gen Optical Module Evolution

How Liquid Cooling Enables the Optical Leap Liquid cooling, once confined to high-
performance computing, is now

Advanced Thermal Management Strategies | Molex

Thermal management plays a pivotal role in enhancing the reliability and efficiency
of high-power pluggable optical modules. Explore

What is Liquid-Cooled Optical Module[]
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Liquid-cooled optical modules are a powerful thermal management technology
utilized in optical systems. The aim is

Gigalight Liquid-Cooled Optics: A Thematic Study on Data Center ...

Silicon Photonics + Liquid Cooling: Silicon photonics (SiPh) reduces power
consumption of optical modules. When

Simulation and experimental investigation of liquid-cooling thermal ...

For the unique architecture of CPO, this study analyzes its heat dissipation needs in
detail, and a thermal management scheme is

Liquid-Cooled Heat Dissipation Technology for Co-Packaged Optics

This article explores the liquid-cooling heat dissipation technology for CPO systems
over 12.8 Tbps. We designed a heat dissipation

Introduction to Liquid-Cooled Optical Modules and Development Trends

As Al large model computing infrastructure accelerates across the industry, with
800G achieving large-scale

GB300 Era: Liquid-Cooled Optical Modules for High-Efficiency ...

GB300 ushers in the liquid-cooled Al computing era, with liquid-cooled optical
modules enabling efficient

Pro-optics Launches Immersive Liquid-Cooled Optical Modules for

Summary Pro-optics has introduced a product line of high-speed optical modules
designed for immersion-cooled data centers,

Introduction to Liquid-Cooled Optical Modules and Development Trends

As domestic substitution reduces costs, liquid-cooled optical modules are poised to
become the universal form factor

Liquid-Cooled Optical Modules: Deep Dive into NVIDIA Blackwell

Explore the liquid-cooled optical module technology driving the NVIDIA Blackwell
platform. Essential analysis of how liquid cooling

Deep Dive into Liquid-Cooled Optical Modules in the NVIDIA ...

As computing systems shift toward liquid cooling, an often-overlooked component,
the optical module, is becoming a

Simulation and experimental investigation of liquid-cooling thermal ...

This study explores the application of cold plate liquid cooling technology in co-
packaged optics (CPO). By integrating optical
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Liquid-Cooled Heat Dissipation Technology for Co-Packaged Optics

Liquid-Cooled Heat Dissipation Technology for Co-Packaged Optics over 12.8 Tbps
Abstract: With the rise of machine learning and

DC Sustainability: Liquid Cooling for Optical Networking Equipment

Additionally, the article presents an innovative solution for integrating liquid cooling
into
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The liquid cooled optical cage structure provides single phase liquid cooling that
minimizes the overall form factor of the cooling plate
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