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Optical module heat dissipation VC liquid
cooling

Overview
A liquid-cooled optical transceiver is a high-speed module that incorporates liquid
cooling technologies (such as cold plates or microchannels) into traditional optical
modules to achieve efficient heat dissipation. It not only effectively reduces energy
consumption. As pluggable modules scale to 400G and beyond, thermal management
becomes a primary reliability constraint. This article explains contemporary thermal
strategies for OSFP modules — from fin geometry tuning to detachable heatsink
covers — and maps measured performance to practical deployment steps. In highly
integrated environments like NVIDIA's GB200/GB300, high-speed optical modules are
not only vital for data transmission but also major heat sources. The liquid cooling
structure comprises a heat dissipation plate (100) and a heat conduction layer (200),
wherein the heat dissipation plate (100) comprises a cooling liquid input port (110)
and a cooling liquid output port.
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Article Content

Direct-to-chip immersion liquid cooling for high-power vertical-cavity ...

A substantial portion of the input power is dissipated as heat during operation,
causing significant temperature increases. The thermal effect directly reduces electro-
optical conversion

Co-Packaged Optics — a deep dive | APNIC Blog

Thermal Management: Integrating heat-sensitive optical components inside ASIC
packages poses significant thermal challenges, and liquid cooling is

Optoelectronic Heat Sink Cooling: Liquid vs Air

From high – power lasers to precision optical communication modules, and from
photovoltaic inverters to LED display devices, efficient heat dissipation

Liquid-Cooled Heat Dissipation Technology for Co-Packaged Optics

With the rise of machine learning and artificial intelligence, data center power usage
has increased continuously in recent years, and the bandwidth demand for switches
continues to grow. As a result,

(PDF) Simulation and experimental investigation of

This study explores the application of cold plate liquid cooling technology in co-
packaged optics (CPO). By integrating optical modules and the

Advanced Thermal Management Strategies | Molex

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

Cooling Solutions for High Power Transceivers Optical Application for ...

Share your optical module type, power dissipation, airflow condition, available space,
material preference, and thermal targets. Our engineering team can support
customized copper heatsink and

Understanding Liquid-Cooled Optical Modules and Heat

Discover how liquid-cooled optical modules manage heat efficiently in high-speed
data systems. Explore customized heatsink solutions.

OSFP Optical Module Thermal Design: Structure, Heat Dissipation ...

Explore how OSFP optical modules are thermally designed for optimal cooling and
reliability. Learn about airflow impedance, gradient fins, heatsinks, and cooling
solutions for 400G+

Active Cooling of Optical Transceivers
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Active Transceiver Cooler (ATC) Assembly Laird Thermal Systems'' active cooling
solution optimized the performance and efficiency by developing a custom
thermoelectric cooler assembly, see figure 3.

Optical Transceiver Market Price Trends 2026: TCO & Risks

Optical Transceiver Market Price Trends 2026: The 800G Shift Procurement forecasts
frequently project aggressive price drops for 800G optics by 2026, ignoring the non-
linear power

Contribution Number:

The power and therefore heat dissipation of optical pluggable modules is expected to
increase at the same time as plugs are reducing in size and increasing in number per
blade.

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 key focus. In highly integrated environments like
NVIDIA''s

Comparing Optical Backplane Cooling Requirements to Copper

Specialized cooling systems designed specifically for optical backplane architectures
to manage heat dissipation from high-speed optical components and transceivers.

NVIDIA/Mellanox MMA4Z00-NS 800G OSFP

NVIDIA MMA4Z00-NS (980-9I510-00NS00) compatible OSFP 800G 2xSR4 MMF module
with Broadcom DSP & Broadcom VCSEL ensures stable 800G

(PDF) Simulation and experimental investigation of

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

Liquid-Cooled Optical Transceivers for 800G/1.6T

Liquid cooling technology, leveraging its higher thermal conductivity efficiency and
energy-saving advantages, has been introduced into the optical

Beyond TIM: Microchannel Architectures for Advanced

Compared to air-based heat dissipation, both Two-Phase and Single-Phase immersion
liquid cooling offer superior thermal efficiency. By using a non

Advanced Thermal Management Strategies | Molex

For the next generation of optical modules, a key priority is the end-to-end
optimization of the heat flow pathway, minimizing the resistance from the

WO/2024/001749 LIQUID COOLING STRUCTURE OF OPTICAL

© 2026 Estlas Command & Optical Systems - All rights reserved



Page 4/4

WO2024001749 - LIQUID COOLING STRUCTURE OF OPTICAL MODULE, AND OPTICAL
MODULE. A liquid cooling structure of an optical module, and an optical module.

What is Liquid-Cooled Optical Module？

Liquid-cooled optical modules are a powerful thermal management technology
utilized in optical systems. The aim is to convert heat in optical

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 plates or microchannels)

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 designed. The thermal management
scheme is
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