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“The computer has seen exponential growth in performance 20 years: D
and the power requirements have increased... '
these demands are expected to continue” ~200W —_— ~2000W
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Option 1 LPD Option 2 LPD

Lateral Power Delivery (LPD) Approach

GPU GPU GPU GPU

LPD Multiphase VR

16:1 IBC 8/4:1 1BC

800V i SOV i Tei2v Ty 0.8V

Rigc-poN1 Rigc-poN2
ReoL-PON  Gus i . .
Networking Networking

Option 1 VPD Option 3 VPD

800- 6V-0.8V VPD 6V-0.8V VPD
50V on backside of PC on backside of PC

o0V-6V 800V-6V

6/12V-0.8V 12V-0.8V

Memory Memory

Vertical Power Delivery (VPD) Approach

b 0
16:1 IBC 8/4:1 IBC —
000000 111l 900000

800V o — 50V GM j % % is 0.8V

§ §
VPD Multiphase VR

Networking Networking

Scaling Innovation for the Al Era.

> S L5

|



I3 TEXAS
INSTRUMENTS

800VDC 50V 125V [N 0.8V 800VDC __ 12.5V ‘ | 7 0.8V
Buck VRs 67% '
20kW 99.8% 97.5% [EELERE 81% w ~
0
800VDC 50V 90% S1%5  64% soovpC 6.25V ‘ , 0.8V
Multiphase
20kW 99.8% 22V 0.8v 0.8V
. 0 A
97 5% s L A3% 625V B g
800VDC Multiphase 0.8V 800VDC 0.8V
Buck VRs 680/0
20kW LPD = 89.5% 80%
800VDC Multiphase 0.8V 25V V
Buck VRs 740/0 800VDC s s e . T - 6.25 0 0.8
&
20kW VPD = 88% 91% wil'a . -
800VDC 50V Integrated 0.8V

Regulated Buck VRs 73 0/0 800VDC g

1.8-5V 0.8V
DC-DC b -

0,
95% 85%

Scaling Innovation for the Al Era.

O] BOs sl 0 0 RE ) > =D [ ey
NiARCTE o . GE Q ™



I§ TEXAS

INSTRUMENTS
Stacked LLC
QH )
Qilé} m i . l
Vil Vel _'__I aL 4 Cour@ bor Uit CR . 4= SR1
Y- . | w|| g1
v f NSt 7 T . LM NP . "
f.“h Low 2 i,. % = CR NS '_11
— . ' 1+ 1sr2
: t} :uur:: ‘.‘m== _I_—It#] QL = Cour(®) lour — T /1 V.
Qif; . 1 » CnerI lout
& ’_} = CR " . F SR3 T D
vz A %"5 =T
= a LM NP . i -
Q4 } < CR é NS
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750-1000W per module
~96-97% full load efficiency
~2000W/in’ power density
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10,000W per module
~94-96% full load efficiency
~2000W/in° power density
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* Double sided protection (+/-400V)
SiC power FETs

HSC HS/LS coordination
Integrated isolated bias supply
Integrated isolation for digital
telementry and control
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v HVDCis enabling the next generation of server power demands

(v) Bestway to get from 800VDC to >1V is not a simple question
One clear winner: Vertical Power Delivery (VPD)

» GaN and SiC power devices are enabling technologies for HVYDC

) Unsung heroes of HVDC include isolated protection, bias
supplies, gate drivers, and telemetry
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Thank You!

Any questions?
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