Powering Al infrastructure

Speaker: Nick Cao, Sn. Product Manager, Flex
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2 | 12V power architecture
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In consumption effects’

BY 2030
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from edge to cloud

Al training clusters
and tools

33% CAGR for Al-ready data center capacity through 20303

1. PwC: “Sizing the Prize” published in 2017 and updated in 2023
2. Dell'Oro Group: "Data Center Capex to Surpass $1 Trillion by 2029," February 5, 2025
3. McKinsey & Company: “Al power expanding data center capacity to meet growing demand,” October 29,2024
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The evolution of Al
Power requirement rapidly increasing

g
;

B
|

j

]
i II., A
|

r
¥ ) .I ’
- . ]

ST TN

a4 B il

lr. |
. ]
. 4 [
)
ara i

grnnnn}

ol P,
S
b 4
o)
K J— I
= = - ey S & -
i- Ii.’( -'.F > ’ . v
! ;
|
l

l

|1ﬁ::i

_-.-_.- -'- . e —
e TR - >
— Y g T E ---.—-
- - -
. . . TTT—-— = z " et
= r
€ - - — el 1
- - P Ay L
-t 1 e N i . o — z -
. T \ - . = P—'—- - -
- - } -
e - - - -

N R
i

- - -

TR T

| - — -




hhhhh

I._.
Y

Pros:
+ Simple, standardized
» Legacy ecosystem

Cons:
» High current = I12R losses
» Poor efficiency

» Not scalable for Al racks > 30kW

Conclusion:
12 V fails due to current scaling

Al power architectures

flex

AC Grid
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Representative diagram only; created using Microsoft Copilot
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Al power architecture evolution

Pros:
 Enables higher rack density
 Supports VPD — customized power

Cons:

» Significant copper losses
» Board space

- Thermal constraints

Conclusion:
» 48 V Is the bridge and required but not the end state

AC Grid
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Representative diagram only; created using Microsoft Copilot
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Al power architecture evolution

805@‘ \/ d h“ihit cture AC Grid / Rectified Input
|
Pros: I —
: . | Front-End Conversion |
e Dl‘aStIC current redUCt|On |  +400V DC or +800V DC Bus |
« Lower distribution losses ‘
Simplitied power chain v
——s (Rack-Level 800V DC Distribution)
|
cons: ' ' '
. e, v ¥ 0 c s 1Y T a1
Safety & prOteCt|On | VPD / IVR | | VvPD / IVR | | veD / IVR |
| (Direct HV-VL) | | (Direct HV»VL) | | (Direct HV-VL) |
» New standards S
| | |
Conclusion: CPU / GPU  FPGA / ASIC  Memory / IO "

(sub-1V rails) (core rails) (low-voltage)

800 VDC is a structure shift in power delivery

Representative diagram only; created using Microsoft Copilot
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3 stage power conversion

100-710 A continuous
1600 A peak

 High end processors

s ASlINFFGA

— High Current Rails - .  xPU, CPU, GPU

Sﬁﬁgﬁ-
—»  Mid-High Current Rails

BMR31x

BMR32x

—gp  80A-160 A peak
«  Memory

RRV  Low-level processors

800 VDC IB\C
« + 400V or +800 V N P.suplo 3.8 I<W
* Digital con’rrol
« PMBuUs
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800 VDC products & development

Flex next-gen power modules portfolio

BMR720 — next-gen power in a full brick:
Vi, =400 VDC |V, = 50V (16:1) | Power = 10kW TDP and 15kW peak | efficiency = 98.5%

Trends in the market:

» Choice between regulated and unregulated
» Standard brick formats

» Capability to provide custom PDB (power distribution board) solutions
» Units capable of supporting either 800V or £400V (isolation differences)
+ 800 VDC'is not the final stage
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Power Distribution Board

» Customized solution
» Fusing
» Surge surpression

e Current measurements
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Surge protection’
Surge protection

» Hot swap
+ EMC filtering

» Bulk capacitance & discharge circuit

« PMBus interface & isolation
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Conclusion

X

« Higher'current driven by Al

» Move to higher voltages and fewer conversion steps
» FET technology evolution - GaN&SIC

« Advanced cooling solution
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Let's connect

Check out our products Check out our webpage Let’s connect on WeChat
at the Flex booth # 3
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Creadte the
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