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The ITE Committee concentrates on the specific needs and challenges associated with integrating IT equipment with immersion cooling technologies. This includes
designing IT hardware that is optimized for advanced cooling methods, assessing the impact of cooling technologies on IT equi pment performance, and developing
guidelines for IT equipment installation, configuration, and maintenance in environments usingimmersion cooling solutions.

ITE Design Guidelines
Workstream leads: Austin Hipes (UNICOM Engineering) and Peter Liu (ASMC)
2"4 Monday 8:00-9:00am PT / 17:00-18:00 CET / 23:00-24:00 CST

Zoom link

ITE Advanced Cooling Techniques
Workstream leads: Andy Richenderfer (Lubrizol), Florian Hudelmaier (Wieland)

15t Wednesday 8:00-9:00am PT / 17:00-18:00 CET / 23:00-24:00 CST

Zoom link

Signal Integrity
Workstream leads: Kai Wang (Intel) and Tina Bao (TE)

Each 15t Monday 8:00-9:00am PT / 10:00-11:00am CT / 17.00-18.00 CET
Zoom link
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https://opencompute-org.zoom.us/j/81197805908?pwd=a3JLuyytZOc9xrpjsdQrZJL35LYnzT.1
https://opencompute-org.zoom.us/j/86970673230?pwd=j20Uv1lgFxF3eBiF7acyPXUDRAcTDx.1
https://opencompute-org.zoom.us/j/89122397904?pwd=dlR2d3ExNEd1cERRMVJLZVk5S0QyQT09

Immersion cable specification work is underway

Component validation project for immersion ITE
« Peter Liu has offered to lead the project under ITE Design Guidelines
Additional component classifications can follow
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* Revision 2.0x refresh is underway
* Last update was made in December 2020
* Numerous industry changes
* Larger community
« Wider adoption of immersion cooling

» Higher power silicon available today 0 P E n
» Customers are looking for a degree of standardization and interoperability Compute Project
. Design Guidelines for Immersion-Cooled IT Equipment
* Major refresh underway
y Pa rt i Ci p at i 0 n n e e d e d a C ro SS t h e i n d u St ry ::s:::ysl:“yd,Leona(debolaru,MuchaeI Helezen (2CRSI), Jimil M. Shah (3M), Lentis Pai (Wiwynn), Rolf
Brink (Asperitas), Rick Payne (Flex), Jessica Gullbrand (Intel), Nigel Gore (Vertiv)
» Server OEMs & Integrators
Rob Curtis (Dell), Alex McManis, Larry Kosch (GRC), Herb Zien (LiquidCool Solutions), John Bean
° ITE Customers Acknowledgments:
« Silicon manufacturers o
. . . [oYore)
« Immersion Solutions Providers

* Regulatory organizations
* Fluid providers
« Etc.
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Open Compute Project Design Guidelines for Immersion-Cooled IT Equipment

. Test i - p Fluid and ITE Thermal boundary Power and L edevid
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nomina emperatures; flows

TC-01 Baseline forced, mixed, ~ tative BOM, configuration  and P 5 2

secondary-loop pressure  drop  if

two-phase, or hybrid  firmware, representative

* Wider adoption of immersion cooling

condition; nominal applicable;

mijde orientation, power, sustained workload
. "~ . cable, and fluid flow or circulation system/component
* Higher power silicon available today e power;performance;
alarms or throttling
e Customers are looking for a degree of standardization and interoperability sustaned
Guidelines 2.0x same  fid and Moximum supported  PETTENCE:
. ’ comparable Mominal bound sustained '"M""'"t
ame  ModE 3 eduction-intent ominal BOURCAY performance using ool
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configuration; subsystem and
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f h d compared performance reported tolerances L e e O power;
° Re reS Un erWay settings latform throttling;  errors;
& P link state; protective
B B : actions
* Sections 1, 2, 3 & 4 wrapping up (under review)
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. R R e . normal inlet or bath power; performance;
Section 5 un d er d eve IO pme nt (B est Practices & Princi pa I S ) . . TC03 High inlet Intended  cooling Sa"f ﬂ”l‘d and IME o mperature; S:S:‘?Edd “:mfad flow; pressure drop;
. Evidence checklist temperature mode o rHOn % secondaryoopinlet 0“1 Dt alams;  throreling;
. Workin g document: aseline and hesteschanger o OO gl against
" : - . approach reported product limits
The following evidence package should accompany the completed matrix so results can support design
qualification, customer deployment decisions, regulatory review, and warranty-envelope definition. Component

response;
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« Participation needed across the industry TCot  Winimum  Applcale ace or stined dicsors, oresae

i izati figurat irculation; let
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. S I . . . . - a defined value ’
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e ITE Customers

Total and subsystem
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Sl . f t 0O Controlled BOM identifying immersion-critical components, materials, cables, connectors, labels, cpu GPU Workload power; critical
. , ,
llicon manuracturers adhesives, heat sinks, TIMs, seals, coatings, and approved alternates. accelerator, memory,  Nominal and  COmbination temperatures  and
TC05  Maximum  Intended  cooling § N producing maximum  margins;
H I H P H d design power mode storage,  network,  high-inlet conditions sustained  system  performance  state;
L] . . . . - . i u
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* Regulatory organizations margin
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*  Fluid providers Temperature _ and
circulation method, heat exchanger, secondary loop, manifolds, filters, hoses, and connection layout. o power  response;
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Same  configuration overshoot; time ta
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est ! controls; pump/flow
date, exposure history, and physical, thermal, and dielectric properties used for interpretation. transition lowerload response; throttling;
alarms

(880 | 20260 = e P —— Scaling Innovation for the Al Era.

SUMMIT

2 2 s - - -




Focused on thermal optimization techniques and design optimizations for high TDP S|I|con (>500W) For fIU|d thermal
solution, and ITE designers.
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First Reference Design for Targeted Flow Heatsink published

https://www.opencompute.org/documents/ocp-spec-targeted-flow-efficiency-heat-sink-v1-0-pdf
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First project under development
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Specification authoring has begun (sections covered)
* Hardware

* Instrumentation B
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* Controls, Protocols, and Test Matrix
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* Benchmarking I\'\,‘

\T Sensor

* Opportunities for OCP members to submit SPECs for thermal solutions for publication

* Eg.Targeted Flow Heatsinks, hybrid immersion cold-plates, etc
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https://drive.google.com/open?id=18XnlrA07wk4d-99ZMu60lI78BVYqYgc4

Continued testing of SI Margin Testing of DDR /
PCle / Ethernet / Optical

* Good results overall, but margins are shrinking in same cases

* Crosstalk can be reduced in other cases, such as DDR5

* Focus beginning on frequencies >32GHz (e.g. 224G PAM4 @ 56 GHz)

* Focuson higher frequency test results for next whitepaper revision

Research Into Acceptable Test Methods

* Frequences Required

* Test Methodologies and Equipment
» Resonator Cavitary Types
» Temperatures

*  Frequency Test Points

PAM4 and BER

DDR 5600,6400MT/s,

> 95%

After 24 months; no change

8800MT/s Small data samples
PCle 5.0/4.0 Similar Eyes After 24 months and 4 month | &
Ethernet 56G PAM4 per Lane Pass After 24 months; no change :
Sealed Optical Ethernet Pass WIP

@ Test focus

Al/Ethernet 112 Gbps PAM4

*le-8 > le-6to le-5

* Need Study BER drop
impact to Al workload

Al/Ethernet 224 Gbps PAM4

PCle 6.0 64 Gbps PAM4

WIP

OSFP 800 Connector and Cable Insertion Loss

OSFP 800 Connector and Cable Impedance
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Insertion Loss is higher when submersed in fluid.
Marginal for 112G.

“Isolation” Fixtures allow us to pin-point specific areas
affected by the fluid. Note the MCB Traces are smooth
as they are not submersed in fluid.
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New System Emissions (EMI) comparisons, measured in air and immersion
environments contributed.

https://drive.google.com/file/d/1gihfAcUGMkmk9S QJm75hCDz VDQOjhM/view?usp=sharing
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https://drive.google.com/file/d/1gihfAcUGMkmk9S_QJm75hCDz_VDQ0jhM/view?usp=sharing

Advanced Cooling Techniques

Volunteers needed with experience and interest in the design, testing, and validation of thermal solutions and techniques fc @
silicon >500W.

1 n cooling of

@
Design Guidelines for ITE

@

Volunteers needed with experience in immersion ITE design, testing, and validation. Help establish industry guidelines and standards for the
development, integration, deployment, and servicing of immersion ITE.

Signal Integrity

Volunteers needed with experience and interest in Sl testing, S| simulation, PCB/cable/connector design in immersion environments. Explore and
understand how immersion affects SI and how to mitigate possible negative impacts.
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