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Microsoft’s Sustainability Pledge

Link: Microsoft will be carbon negative by 2030 Link: Aiming for more than just net zero

https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/#:~:text=By%202030%20Microsoft%20will%20be%20carbon%20negative%2C%20and,electrical%20consumption%20since%20it%20was%20founded%20in%201975.
https://azure.microsoft.com/en-us/blog/aiming-for-more-than-just-net-zero/?_lrsc=ee318ef5-10ea-49b0-85d3-a58259f16cad
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Microsoft Datacenter Operations

Outside air for direct free cooling. When outside air gets too warm, evaporative 
cooling is used 

Cold water cools DC air. Once heated, the warm liquid is cooled 
by externally located heat exchangers 

The cold air blown through cold aisles cools server racks. Once heated, 
the warm air from hot aisles is re-directed to be adiabatically cooled

As this cycle continues, Microsoft gets closer to meet its 
sustainability goals.

https://news.microsoft.com/stories/microsoft-datacenter-tour/ 

https://news.microsoft.com/stories/microsoft-datacenter-tour/
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Microsoft Datacenter Operations

To get a virtual tour of Microsoft’s datacenters from electrical rooms, to 
cooler, circular centers and networks, start exploring at

https://news.microsoft.com/stories/microsoft-datacenter-tour/ 

Used since 2017, these general-purpose compute blades offer higher core counts, 
memory, storage and excel as multipurpose server

These blades provide fastest GPU cores for the rapidly growing Artificial 
Intelligence and Machine learning workloads in Microsoft’s Cloud

https://news.microsoft.com/stories/microsoft-datacenter-tour/
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Aiming for more than just net zero
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Cooling Challenges
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Olympus Server Implementations
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Direct Attach Micro-Channel Cold Plates
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Microsoft’s GPU server with air cooled HS and Cold Plates
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Air-Assisted (L-A) Cold Plate cooling

- Solution for high flux/power chips
- Compatible with aircooled/adiabatic 

DCs
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Facility water (L-L) cold plate cooling
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Single Phase bath Immersion
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Two-Phase Bath Immersion

Link: To cool datacenter servers, Microsoft turns to boiling liquid – Innovation Stories

https://news.microsoft.com/innovation-stories/datacenter-liquid-cooling/
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Sustainable and Efficient computing

• How to perform efficient high performance 
computing using Overclocking in liquid cooling?

• Two recent Microsoft (MSR, CO+I, and Azure) 
studies showed how liquid cooling can be used 
to produce higher performing and more scalable 
VMs with less data center resources (eCO2, 
energy, and water) leading to more sustainable 
computing

[1] Cost-Efficient Overclocking in Immersion-Cooled Datacenters
[2] CPU Overclocking: A Performance Assessment of Air, Cold Plates, 
and Two-Phase Immersion Cooling

https://www.microsoft.com/en-us/research/uploads/prod/2021/04/Zissou-Overclocking-ISCA21.pdf
https://nam06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fieeexplore.ieee.org%2Fdocument%2F9517300&data=04%7C01%7Chualissa%40microsoft.com%7Cc013567b471f4d40655808d9733f139f%7C72f988bf86f141af91ab2d7cd011db47%7C1%7C0%7C637667537020118051%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=XRZxlyR2kxP%2BVT8GZRgR6abUIDvE8zcjvYhlAjU%2B8YU%3D&reserved=0
https://nam06.safelinks.protection.outlook.com/?url=https%3A%2F%2Fieeexplore.ieee.org%2Fdocument%2F9517300&data=04%7C01%7Chualissa%40microsoft.com%7Cc013567b471f4d40655808d9733f139f%7C72f988bf86f141af91ab2d7cd011db47%7C1%7C0%7C637667537020118051%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=XRZxlyR2kxP%2BVT8GZRgR6abUIDvE8zcjvYhlAjU%2B8YU%3D&reserved=0
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Looking into the future

Embedded Microfluidics Cooling Microsoft’s Embedded Microfluidics Cooling in 2021

• Embedded Microfluidics Cooling has a potential to 
offer significantly higher performance compared to 
cold plates

• Since 2021, we have been working on improving 
the reliability, robustness of packaging and 
advancing this technology further

• With the recent growth of GPU and AI, this cooling 
technology can offer interlayer cooling in 3D 
stacked dies, targeted cooling of SOC and HBM for 
GPU servers.
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