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Microfluidic cooling:

Cooling at the micro level for Microsoft's datacen

Up to 3x better cooling
performance
than cold plates’

Microsoft's lab-scale tests showed
microfluidics performed up to three times
better than cold plates at removing heat.

This leads to a 65% reduction in maximum
temperature rise of the silicon inside a GPU. Figure 1: Chip with etched microfluidics cooling channels

Microsoft's unique approach to Al infrastructure As we grow our cloud'’s physical footprint,
considers every layer of the stack. As compute and we're doing so in a way that helps us progress
Al workloads continue to grow, our team takes a toward our sustainability goals of being carbon
holistic approach to optimizing silicon, servers, and  negative and water positive, creating zero

the datacenters that bring them all together for waste, and protecting more land than we use.
the best performance and better power usage.

[1] 3x better cooling performance than cold plates depend on workloads and configurations involved

How microfluidics keeps chips cool

Microfluidic cooling is part of our systems approach to advancing Al infrastructure from chips to servers
to data center all the way to the cloud. Through cooling innovations like this, we can open the door to
new architectures that use less water and power to cool datacenters.

In addition to our advances in liquid cooling datacenters and open sourced, server-level cooling,
Microsoft introduced our latest cooling innovation using microfluidics. Microfluidics is the science of
moving liquid through microchannels, typically micrometers in size, similar to the size of a human hair.

Microfluidics cooling: Cooling at the micro level for Microsoft's datacenters 1


https://www.microsoft.com/en-us/microsoft-cloud/blog/2024/12/09/sustainable-by-design-next-generation-datacenters-consume-zero-water-for-cooling
https://datacenters.microsoft.com/wp-content/uploads/2025/04/Liquid_Cooling_Infographic_FINAL-3.pdf
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Optimizing performance with microfluidics

Proximity to active cores

Microfluidic cooling also addresses other

challenges like keeping High Bandwidth Memory Microfluidics cooling system
(HBM) cool and enables new designs that deliver

power more efficiently from the back of the chip. Memory stack
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margin allowed by microfluidics enables additional ’
advantages to increase performance. /
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Part of a greater system

Taking a holistic approach and systems thinking
. . Figure 3: Render of stacked chips with a microfluidic cooling system
approach, Microsoft looks at cooling through the
lens of interactions across the workload, silicon,
coolant, server, and the datacenter to unlock new

architectures for advanced workloads and

Microfluidics cooling: Cooling at the micro level for Microsoft's datacenters 2


https://www.sciencedirect.com/science/article/pii/S2095809923001406
https://ieeexplore.ieee.org/abstract/document/10565134
https://ieeexplore.ieee.org/document/9536673

enhancing the efficiency of existing rack designs
like in Figure 3.
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Figure 4:
Render of how microfluidics
enables the use of dry coolers
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Explore More

Watch Microsoft’s cooling breakthrough with
etched microchannels in our video

Discover how microfluidics is reshaping datacenter
cooling—and what it means for the future of cloud
and Al in our Microsoft Source Blog

Read our silicon microfluidic cooling research in

the IEEE and Research Square. Figure 5: A chip enclosed in casing with coolant pipes within a server blade
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https://aka.ms/microfluidicsvideo
https://aka.ms/AApbc2e
https://ieeexplore.ieee.org/document/9785822
https://www.researchsquare.com/article/rs-5814747/v1
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