SSD Controller Scalability to
PCle Gen6 and Beyonad

Qingru Meng, Path Finding and Integration Engineer, Solidigm

—_— '
—MS
—— the Future of Memory and Storage



Outline

e Data Center Power Demand in Al Era
* SSD Power Consumption Breakdown
e Zero-in on SSD Controller

* Conclusion

©2024 Conference Concepts, Inc.

v All Rights Reserved



Power Consumption of Al Era

* Al is poised to drive 160% increase in data center power demand by
2030 per Goldman Sachs.

* In US, Al will represent about 19% of data center power demand.

* A ChatGPT query needs nearly 10 times as much electricity to process
as a Google search

* Efficiency gains in electricity usage slows and the Al revolution gathers
steam
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Global DC Power Consumption
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Electricity consumption per request
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EPRI: US Data Center Electricity Consumption

600
_ _ ANNUAL Eiﬁ E‘i’c';;fg% Source: EPRI 2024
H |g!1er growt'h consistent W'th 500 SCENARIO  GROWTHRATE  CONSUMPTION Whitepaper
rapid expansion of Al applications = Low growth 37% 4.6%
and limited efficiency gains 00 I 5% so% Ll Al
S High growth 10% 6.8%
Q
£ 300 igher growth 15% 91%
g >
S "
> 200
o
g Average historical data
Flat power consumption from & 100
energy efficiency gain T ¢
0
2000 2005 2010 2015 2020 2025 2030
Figure ES-1. Projections of potential electricity consumption by U.S. data centers: 2023-2030 . % of 2030 electricity consumption
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What Can Storage Industry Do



SSD Power Consumption Allocation

 PCle Gen5 based

e NAND accounted for about 50%
total SSD power

e “Rest” includes all unaccounted A
power: PMICs, Caps, Inductors,
ROM, Clock Generator, etc.

e ASIC (Core+PHY) accounts for

about 20+%, the second largest
plece
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PCIE PHY Power

Every generation adds about 500mW even with the process node change
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/ero-in on ASIC Core Power

* Distinct voltage, easy comparison among products

e C(Clear differences depending on architecture choices

M ©2024 Conference Concepts, Inc.
v All Rights Reserved



ASIC Core Power

Quadruple and Double these for PCle

Gen6 not sustainable

NVMe SSD ASIC Core Power

—  PCle Gen4 ASICs
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Summary

e 7 different SSD controllers in PCle gen4 and gen5 SSDs from 6
different vendors studied for power efficiency and scalability

* SSD controller architecture must be optimized for energy efficiency to
maintain the pace of performance scaling

* Architectures with hardware acceleration are better positioned for
SSDs in PCle Gen6 time frame and beyond
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