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Al Data Centers Enter the Era of High Power Density..

Source: NVIDIA, 800 VDC Architecture for Next-Generation Al Infrastructure, OCP 2025.
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From kW to MW Era - The Only Way Forward Higher Voltage.
Power DensityIncreasing
Traditional Rack High Density Rack Al Rack Next Gen Al Rack Future Al Factory Rack
5-10 kW 20-40 kW 60-100 kW 200-300+ kW 500 kW-1 MW+ 4 /f 4
B - 2K > . —_ |
._ : = i = : :I =1 .
-) - b \) - ) 7 : = Power Density
_ = 10X~-100X
== in Next Decade
~2010s ~2020 2023-2024 2025-2026 2027+ ) |
Source: NVIDIA OCP DC-MHS Whitepaper V1.0 (2025) - 800VDC Power Distribution for Al Factories
Power Formula If U Stays the Same The Solution
300V DC

Current () 2/ Power Architecture

= U]
S—— ) »} i Cable Loss ) Higher Voltage - Lower Current - Higher Efficiency

"] 800V DC BUS:”, j h

h -

To increase power (P),

if Voltage (UJ) stays the same,
Current | must increase.

L o

Cost i | —
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800V DC Architecture is the Inevitable Path @ Higher Higher @ Sustainable
Enabling Higher Power, Lower Loss, and Scalable Al Infrastructure Power Efficiency Future
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From UPS to SST...

EUPSEISSTHHANIIER, ZHIFRFSHEARAE, ST ERANBEIIISHF.

During the transition from UPS to SST, multiple transitional technical paths will continue to coexist due to cost and technology maturity constraints.

415 VAC Distribution

Today

) 13.8 - 35k VAC ¢
' Medium Main AC UPS o:;z:te
Utility Voltage '—| Sufftch | Power : T
: AC Dist 415 VAC
Network " board 480 VAC .—- * 480 VAC  Distribution 415 VAC 415 VAC m
On-Prem Gen - Diesel . | { Unit
(Uptional) G | ﬁﬁ Gen (:) ﬁ : - SEtnergy 54 VDC
| | orage |
(Optional)
800 VDC Distribution
Future
Medium Voltage Rectifier or
1 Solid State Transformer Compute
R B Medim “DC Dist =
Voltage | 13.8-35kVAC 800 VDC | 800VDC
E :
Battery Energy 73 ’—l ’7 Stl:;ggi IS
Storage System

Source: NVIDIA, Building the 800 VDC Ecosystem for Efficient, Scalable Al Factories, Oct 13, 2025
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North American 800V DC Architectures
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NVIDIA SOOD (,ursfl*fture II OCP Mt. Diablo (Diablo 400) Architecture
Al Factory Native Power Infrastructure Open HVDC Power with Sidecar \ . “

o/ NVIDIA AFRAIEMRAIL A9
JR4E 800VDC S% EHrELE1,

Voltage +400V DC (bipolar, midpoint grounded) . L\/L 0 C P M t' D i ab l o 79 1%% E/g
Architecture Disaggregated (Sidecar) Power Architecture i 4 0 OV HVD C Si d eca r J:FE Q;JIE 1: @ ;

Power Density 100kW ~ TMW per rack

Efficiency High efficiency, compatible with existing systems W % :t g D J;E ;I_ M W g& IT*I',*E {;; %W

Application Hyperscale Data Centers, Cloud Providers
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SST IT Rack Utility AC/DC Midpoint Sidecar Power Rack IT Rack

(Solid-State Transformer) (Al Compute Rack) 480V AC Rectifier Girounded (Power Shelf) (Al Compute Rack)

800V DC (single-pole)
Architecture Integrated Power Architecture
Power Density Up to TMW+ per rack
Efficiency Higher efficiency, fewer conversion stages

Application Al Factory, Next-Gen Data Centers

O e Vhon oo gt st REMEEEAENR, FENEER
& S0 OEARAM SR

é} Higher Efficiency « Higher Density « Future Native

Designed for the Al Factory Era Evolving from Today to Tomorrow
OLTUIR )T, :

Same Goal: Enabling MW-Class Al Racks ¢« Advancing Data Center Power to the Future
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NVIDIA 800Vdc (R 1IR B 75 =/E

NVIDIA, 800 VDC Architecture for Next-Generation Al Infrastructure 2025510H13H, NVEOCP£EkIE= F/&H800V

OCP Global Summit | Oct. 13, 2025 HRZH, IMaHRIRMER R .

415 VAC Distribution - Today

: : MV Network .. : : AT . UPS
Utility (| 3l L o e [ QA EAYRES Conventional Solution

800 VDC Distribution Sidecar
— White Space Retrofit MV Network |35k va e B PSUETOtERHITER Centralized PSU deployment in side

e, BFITHUEINER  cabinets improves IT rack power
ZE, BMNBRUPS  density while retaining UPS input

HVDC
== f—t-[ - , Hh[E N AR R Widely adopted in China with
broremeen ©)- I » (240V/336VIRRPMERE  240V/336V architectures. Tonhe
BESS - 248, BEREIESESE Technology provides complete
S :-—E .
800 VDC Distribution z BRRTIZ solutions.
& MV to 800 VDC W ] T MV Network Solir;aiic;:;i;fi:mer DC Dist Compute |
Utility —||; : . N - ¢ Rack SST
' ?ﬁ/ﬂ*}%ﬁ*' Ultimate Architecture, Efficiency>98% -
BESS | Storage &&%298 A) o
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OCP MT. DIABLO +400Vdc {RE 75 Z= /B

Microsoft, Meta, Google

SPEC, RACK, DIABLO 400 Disaggregated Power Spec, VO.7.0

OCP OpenRack | Mar. 1, 2026
:

f AC/DC + | s00v

il | Series
800V
|

x b DC/DC
I AC/DC 7 |400V |

Figure 5: 3-wire output

Power Shelf

Power Shelf

Power Shelf
Power Shelf
Power Shelf

Power Shelf

Power Shelf

Power Shelf
Power Shelf
Power Shelf

Power Shelf
Power Shelf

Power Shelf
Power Shelf

Power Shelf
Power Shelf

Power Shelf

Power Shelf

Figure 1: Three

Energy storage

Rectifier
Energy Storage
Rectifier
Energy Storage
Rectifier
Energy Storage
Rectifier
Energy Storage
Rectifier
Energy Storage
Rectifier
Energy Storage
Rectifier
Energy Storage

Rectifier

l Energy Storage \

examples of power rack configurations.

. AISystem
S\ Wowe | [ N

HBRESITgSE - Power-IT
iirg L Disaggregation

P E] «Compatibility with
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FREAIDC 800V{HEZS

EP800VERIEBREARES (2.0)
White Paper on 800V DC Power Supply Technology for Date Center 2.0

CDCC | Nov. 20, 2025
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TAH Tonhe Technology
UPS
DEYSES Conventional Solution
HVDC

E R ARk #(240V/336V
A EEEEFR)., :iAﬂ}'ﬁ
BETERNERTT =
EHBOOVRESE

DC UPS

B E';$E.5 FHIR, FIEZ=IDC
5.0%3, HElE2.0hM7A,
3. 0HJ§2!:7'J8OOV

Widely adopted in China with 240V/336/
architectures. Tonhe Technology provides
complete solutions.

e |

Also known as the Panama Power Supply, the
main architecture of Alibaba Cloud IDC 5.0.
Current version. 2.0 Version 3.0 evolves to

800V

SST

G SO ES

7 # . . > 00
MR > 98% Ultimate Architecture, Efficiency>98%
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FREIAIDC 800V{HEEZEMim#iRL: DC UPS

DC UPS 2.0 PSU
Today 'ﬁ' = f\

Diesel

Gen
NEXT
GEN. Diesel

Gen
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Tonhe 800V HVDC Core Power Module Solution
® 30kW AC/DC Model TH750H40NZ-A TH750H80NZ-A
AC Input 380 Vac (-15% ~ 20%, 3W+PE)
Output Voltage 580 ~ 900 Vdc
Output Current 1~ 50 A 1~ 100 A
Rated Power 30 kW 60 kW
Dimensions 82.5*460*248 (W*D*H, mm) | 300*437*125 (W*D*H, mm)
Efficiency > 98% @Peak
Voltage Regulation < +0.5%
ccuracy
Curre::clfﬁg:)llation S A1
r : | Power Factor > 0.99
. Z > — i Soft Start Time 3~ 10s
v, - E 2 o % Cooling Method Fan /
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Tonhe 800V HVDC Core Power Module Solution

e 30kW Ea[EIDC/DC Model TH240H100NZ-D800
DC Input 540 ~ 950 Vdc
DC Output 200 ~ 300 Vdc
Current Range 1T ~125 A

00V == 240V

B 800ViilmfEr, RE240VIFR;

B R RGBS RIAME,

m [EEB00VAtEESRIAREL, ATHRRERS
IR ESLIR, (RIPEEEIREIRE,

Rated Power

30 kW

Dimensions

300*437.5%82.5 (W*D*H, mm)

Efficiency > 98% @Peak
Voltage Regulation Accuracy < +£0.5%
Current Regulation Accuracy < £1%
Cooling Method Fan
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Tonhe 800V/240V Sidecar Power Rack Configuration

B R ERASAE;

O

240Vdc Output Distribution 240Vdc Output to Server PSU /

240VdCEfdh5 5 o S MRS B IS HNES TH240H100NZ-D800 1L
HRITIEE
FHAL;
B IR 240VELREDER

B 800VIIRfiE, FRE240VIAR,

} DC/DC Module

DC/DC Module
DC/DC Module
DC/DC Module

r DC/DC Module
DC/DC Module

DC/DC Module | | ]ﬁ%ﬂ%ﬁ%ﬂﬂﬁi}%’fi

DC/DC Module
(7) 30KW per module B [EE800VHEBZEMamZ:, AT HIBIRERESH

DC/DC Module
TJ 800Vdc input
DC/DC Modules X n

DC/DC Module
TH240H100NZ-D800 | 800Vdc /240Vdc |0 4 240Vdc output , %EE@@: {%EI:PEEEE 1&‘%?&&0 /
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DC800V/ DC800V
AC10kV DCSOOV/i4OOV +400V " DC48V DCO0.8V

FPE

| BB BN

10kVE BERBIR =
N O | e

HE SO0V E FHHARBRAEE B (2.0) White Paper on 800V DC Power Supply Technology for Date Center 2.0 /
CDCC | Nov. 20, 2025
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ES540kWIRIDC/DC: mR800VEZIIZ BEgEeEA

Tonhe 40kW Bidirectional DC/DC: Multi-Voltage Energy Storage Integration for the 800Vdc Bus

Model THB00H30NZ-DD1500 TH800H50NZ-DD800 TH800H100NZ-DD400
Battery Platform 1500V ESS kfi# C&J ESS T rsfi& UPS / HVDC Battery i7&
Rated Power 40kW
Bus Voltage 580 ~ 950 Vdc
Batt. Voltage 1000 ~ 1500 Vdc 650 ~.950-Vdc 250 ~ 500 Vdc

Efficiency

> 98% @Peak

Switching Time

< 200 us @Full Load

Dimensions

437.5 *82.5* 300 (W*D*H, mm)

Application
Scenario

High-density AIDC

Mid-to-high density AIDC

Legacy UPS / HVDC
battery compatibility




****** - OPEN . TGS
< Compute TEZRR A
,;f»;a;ﬁ“ Project® Techn '.n':';,c.,’.‘m'..“ﬂt“:: Tonhe TeChnOIOQy

TonHe

AIDCIREBURoRTE1%FE: A2NEIDR/RR/BR

AIDC Power Redundancy: Scenario-Based Selection of 2N, DR, RR and BR

1. B4R LA 2N /A E 2. 8% BNREEFRZEFE 3. RE: M 2N EMESRMERE

1. QUurrent: 2N Architecture Dominates Zolrend: High Density Brings Space Challenge 3. Future: From, ZN Teward More Architecture £hoices
2N >R13 iR S SHNIRENZ AT BEEEMRL o
2N Architecture Power equipment and IT equipment /’
* B Main IT & & By compete for limited space P— D
WilTe IT Equipment " 6
UPS' —— =:z== ’ 2 Ad T 2N —t - RR
& A Backup IT &% E vs DB IEHIE S
IT Equipment | = ol | e |
URSHN — == e ~ N

MENEREEFZER, ITZEASHBREZEAN

~) @ s FERBGEERRN., RERHTHBIIGSHRAEAHZF v AL  Ootimi
o » r | timize Cost
& 4% 2N, DR, RR. BR%, RUFRERES "
&Oé % = o5 3t K iﬂﬂjﬁﬁfsﬁiﬁﬁﬁo o the v/ PAEAM Save Space
=== High Equipment Cost H E Large Footprift S power density continues 1o rise, the conflict between
IT space and power equipment space will intensify. . = . . * |
The future market will support multiple architectures v BNSNERZBEER Ftfor High-Density Development

such as 2N, DR, RR, and BR, enabling organizations to
choose the best fit based on cost and space efficiency.
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IIEZ IDC5.0 H6l, HEXE BR (N+2C) 24, BE=iEA=afEzE, BEESFAE.
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Significant Cost Savings

PRIMARY BLOCK 1#
PRIMARY BLOCK2#

2

| pAzEEE

-~ Improve Space
- Utihzation

V'fﬁﬂﬁgﬁﬁQ@
4=} Free Up More
" Compute Space

AC 10kV to
DC 270V
2.5MW

Panama system
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Alibaba Cloud IDC 5.0
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FREAIDCIRE LRI EIH

BIEZ IDC5.0 #f), BFA BR (N+2C) #ma, BEiEA=afim=, BESSEES.

® DCUPS | BE3H]R
AC Input: 1T0kVac

DC Output: 270V/400V
Maximum Power: 2.5MW

@ DC STS | EHifpFSIRIRAX

-
9 DC Input: 270V/400V
% DC Output: 270V/400V
x Maximum Power: 420kW
<
S k .
= ® DC ATS | BifttiBER%
DC Input: 270V/400V
1 DC OQutput: 540V
Alibaba Cloud IDC 5.0 Maximum Power: 15kW /

4— 
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Expanding Applications of DC Power in Data Centers...
OCPilB-{RERIRECB LFHE3A30HATHBRRS
<Low Voltage Direct Current Power Distribution> 48 7T BN AR 3 1MER:
Stage 1.
MJAC# -#— AC Distribution _ / . ITi’i%%m E}’Itb 1% % [ | E‘Eiﬁ%*

ARSI,
® |T Racks are supplied by direct
current with other equipment

powered by AC.
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Expanding Applications of DC Power in Data Centers...

OCPiglt-{KEERECE L{FHE3B30HR MR KR
<Low Voltage Direct Current Power Distribution> 9148 £ Bift MFARY 3 T ER:

Stage 2.

MJAC* T \ AC Distribution . g o siallll \ ® I T % ﬁﬁ;m Eiﬁ{ﬁ % ’
\ \ | | N\ | o {m % ( L %ﬁﬂj ; Vi H
DRF) KA %o

® |T Racks and cooling distribution
units (CDU) are supplied by DC; the

building infrastructure still runs on

AC. g_—

4—- 
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Expanding Applications of DC Power in Data Centers...

PIEEZ=IDC 5.05=:t3Fh2HAIDC ATSmm, iBdDC/DCHFRETMBNEHRBEREHEHE, MEXNZEBRIRESY.

The DC ATS solution proposed in the Alibaba IDC 5.0 architecture represents an exploration of this vision, where DC/DC
converters directly supply power to the DC bus of air-conditioning inverters.

DCinl+
DCout +

N 260~410Vdc Out 540Vdc
DCout -

DCinl-

DCINnZ+

In 260~410Vdc D

DCInZ - o ©

EFIYEE 7 Catcher BB 5ate AN RE /
ODCC | Sept., 2024
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Expanding Applications of DC Power in Data Centers...

OCPiglt-{KERiRECHB LFAHE3A308&ZHMAIAES
<Low Voltage Direct Current Power Distribution> 48 7T BN AR 3 1MER:

Stage 5.

T~ s [ P © EFRLPTRIRESSRERR

® All Equipment Is powered

by DC in data centers.
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Tonhe Tech Product Series

{7dkIndustry FEHE S Main Products BB/ Example

10k VIRHIZVEiEE JIMRE

— HVDCEEIRR S
1L
AC/DCHEIR
AIDC -
ERfA),  XBDC/DCAELR
RS ...
" MEREER AR RS
TrRadkfisE I
Tl iEge—iatE
C&l ESS

fERERR AERPCS
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Tonhe Tech Product Series

i7kIndustry FEF~ S Main Products o GlE /R Example

FTEERTT AT
FhaciIRIcE 20~80kW It EEETELR
EV Charger RIRTURSTRIR, V2GIRR

FIMAIEREER (CE. cTUVuUS) ...

FRIREDC/DCAeiRaR
T FimiEEdat = ml=s
FRRE S SRS
fEREAImI= SRk HIRS. ...

FRASIEARIR

Thermal
Management Power
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A Tonhe Technology

TonHe

BER M mER

Tonhe Tech Product Series

i7kIndustry FEF~ S Main Products o GlE /R Example

RZER—IMEEIR

B JiR{ERIR BEREERERSE (ERE)

Operation Power FE D FRERIRIR

(DC Panel) Bokl Ba{LREIR

BIE&RS......

B{SBIR A8V, 24ViB(=HjE

ICT Power BEEIRERS......
BLLE: uwﬂﬁ HE %J’?’

imagH

e, EFEmIREER

DC Lighting
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