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HVDC 2 E2R1EE

Four architectures of server power and backup power

MVAC-54Vdc| Rack Power Rack Power End to End eff. IT rack space

Data center Ecosystem

Architecture eff. Distribution Di{.f.;';it:::\:;orr;:;;ss lncludt::l:nsups:wer consumption Floor space Maturity
( 1) . Aes LVAC I
——__ Psu
AC UPS I IT T AC/DC
+
In Rack PSU
in rack AC ups - online 93.63% 54Vdc 0.2-0.5% 93.13-93.4% low high high
2 /A_C\ I I
(2) _/ LVAC i
In Rack mllfm || o
+ BBU
= =
PSU + BBU S4vde
in rack in rack 96.52% 54Vdc 0.2-0.5% 96.02-96.32% high high high
(3) (<) S —
Off-rac!( (Sidecar) £ a00vde Side Car | +a00vde BEV/ HEV/PHEV
inc. BBU : T I 1y
PSU + BBU + 400Vdc
+400Vdc Sidecar Sidecar 96.05% +400Vdc 0% 96.05% no high med
| BESS/Mlicrogrid 1 I
(4) Ac/pc + 400Vdc Grid-connected
architecture w/ 800vde T energy storage
BESS/microgrid
Intra level Intra level 96.53% +400Vdc 0% 96.53% no no low

B KiE: Chroma ATE



1 +400/800 HVDC EiR224E

AC to
48 VDC / 11,000A

+ 48 VDC '
PSU : 5.5KW Input
Shelf : 33KW — 45~60V

Rack: 528KW

PDB

Output
54V

+800Vdc
+400Vc1c D C toD C
1,125A + 400 VDC to
PSU : 10KW [ 48VDC

Shelf : 100KW 400V
Rack : 500KW ﬁ < PSU : >10KW
1,125A Shelf: >100KW x 2

-+ 400 HVDC -*

)

48 VDC / 4000A

)

YAV (o AV
DC to DC
1000W / 120A

12V to 1V

DC to DC

12V to 3.3V
DC to DC
120W

12V to 5V
DC to DC
200W

54V to 12V
DC to DC
1000W / 120A

12V to 1V
DC to DC

12V to 3.3V
DC to DC
120W

(VAYA (X))
DC to DC
200W
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r— Al GPU Computing Eco System ——
pSyy Open Rack

Server Node c D u

Cold Plat

CPC:J or C:P(:J SPECtrum-
Coolant X800

BRI

Power Source Power Supply Unit

Server Node

Cold e Distribution il Ethernet
CPU or GPU Unit

Server Node (ﬁtﬁ)‘%%ﬁﬁ)

Cold Plate
CPU or GPU
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Al Server Power Consumption

General server
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. A100 | H100 | H200 |  GH200 B100 | B200 |FullB200]  ©B200
Ampere | = Hopper | @ Blackwell

VRAM Size 80G8B BOGB 141GB 96GB/144G8 180/162G8B | 180119268 | 192GB 384GB

VRAM Bandwidth 2TB/s | 3.35TBis| 48TB/s | 4TB/s/4.9TB/s | 8TB/s 8TBis | 8TB/s 16Ta/s

NVLink Bandwidth 600GB/s  S00GB/s | S00GB/s 900G8/s 1.878/s 18T8B's 1.818/s 36TB/s

Power Consumption || 400w | 700w | 700w 1000w 700w 1000w | 1200w 2700w ]
2021 2023 2024 < > 2024

ARRTE SN EBEEESISREHAITR (INGPU / FPGA / ASIC B R ) BIARTSES » 1B% Ik
ENEREE VI —BGPUBIRER MR /ERAIIRTESR o
HTFAIZE DN EREF » FESRESHWERLAEFALR  —BAIRFREE2E
CPUER4ZE8FE0IGPU » GPUNX ZCPUIHEMI2EAE ©
NVIDIARJAIFRIEESHI100MIEEIHFESET00E » I LE#FESE « BREHES » &
{EAIFE BB 12 AU B ThEE BT RERBIB 30K ©

Al Server systemEg 9 ER
Power Shelf / BBU &8 48Vdc
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NVIDIA GB200 NVL 72

GB200 NVL72' $i#&

GB200 NVL72 ‘ GB200 Grace Blackwell Superchip
L1 16 §% Grace CPU ~ 72 { Blackwel (':i'J‘ 1 18 Grace CPU * 2 € Blackwell GPU
FP4 Tensor ﬁt\‘,\z 1,440 PFLOPS 40 PFLOPS
LEDQICOR Tancar s 2 12005 O06 2000 D06
A100 H100 | H200 | GH200 B100 8200 ]Full 8200 GB200
Architecture
| Ampon Hopper Bh_dunll
VRAM Size 80GB B0GB | 141GB | 06GBM44GB | 18010208 | 180/192GB | 192CB 384GB
VRAM Bandwidth 2T8/s .s (5]’8’1 “ 81’8 s 418!.; - 918'5 ETBis 8T8/s 8T8/ 16TB/s
NVLInk Bandwidth  600GB/s | 900GBIs | 900G8/s|  900GE/s 1.8T8/s 1878/ | 1876/ 3678/
Power Consumption 400w 700w 700w 1000w 700w 1000w 1200w 2700w

NVL72 3

194 4KW / 33KW %5 6 /|~ Power Shelves

Tokoh®E © 2700W x 72 = 194.4KW
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Power Shelf X 6
B8 E 25T BN EBBUMRedundantEH
555 © 1I2BPSUIIEREESKW » 10kW

Z}ﬁ_‘L adC l’\ F ower
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800/x£400 Vdc P SU RIS

SN NI NN NN NSNS NS NN NN NN NSNS EEEEEEEENEEEEE, NN I I NN NN NN NN NN NN NN NN NN EENEEEEEEEEEED G NN NN NN SN NN NN NN EEEEEENENNEEEEEEEEEEEE
.

Timing & Ripple /
Noise Meas.

esEEEEEEEEEEEEEEEEEEEE
4 EEEEEEEEEEEEEEEEEEEE

+/- 400VDC

PSU or BBU

Programmable AC Source

"N EEEEE NN SN E NSNS NSNS NSNS NN NSNS NN NN EEEEENEEEEEEEM
smmmm

DC Electronic Load

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE?

A" N EEE NN NN NN NN NN EEE NN EEEE NN EEEENEEEEEEEEEE,

A" EE NN NN NN NN NN NN SN EEE NN EEEE NN EEEE NN EEEEENEEEEEEEEEEEN

—

£ Vac Input

NN NSNS E N NSNS NS NN NSNS NN NSNS NN EEEEEEEEEEEEEE,

10~60KW

OVP 500V / 1000V
DCOVP

UEEEEE NN NN NS NN NN EEEEENEEEEEEEE

Power Meter

e"NEEEEEENEENEEEEEEEEEEEEEESE
EEEEEEEEEEEEEEEEEEEEEEEEEE

Programmable DC Source

4" EEEEEEEEEEEEENEEEEEEEEEED
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TEEEBBU: (Backup Battery Unit)EMEIEE 1RAE » o] ERZETAARESE » bR 7 [#E
FIARasENER AR - BRI LUREE RV IEREE

Backplane
FF- — Power Shelf
*H(BBU)REE
: 03 go ? ?
AC Mains [ 4
6xP
ower Supply Module 48V
BBU Shelf
Backup Battery Unit
L 1
- DC-to-DC Converter
I ! :
6x BBU Module
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BBU

BBUEERIFLVERBEEIETEERE » EFIBBUF MR AIKWEIS.5KW(48Y) -
GB200/GR300 AIfEIAR2EBBU A48V ~ 5.5KW—8 » 658—4H » F It BE R KA ZEH
8KW ~ T0ZZKW ~ 20KW » EZEZZF|400VAI100KW o
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ATC: R 2R 8 151R

“esssssveses 39 AC SOURCE 220-1200Vac/100KW*S «ssssssmsass’

JvFsEEsEEssssssssssssssEsmEmEns . Vac Input

y : —
. e ———

P —— . Vdc Input

+/- 400VDC [ 400A

: oK of of aon

-'~............. DC Source 0-1000Vac/120kW*5 .............-'.

Timing & Ripple /
Noise Meas.

|

Vdc Output
+/- 400VDC / 400A

Temperature

Server

Logger

AN AN NSNS

“sssssess DC Load 0-1000Vac/120kW*5S =esesess

SNSRI EEE NN ERER NSRS RREERERSERERERERY

Walk-in Chamber *3
W280*H330*D280 cm

YaENEsNR AN IR AR SRR

YassnENENENSEERENENES
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EMBBU Power Rack i E

ATC prepared

AC Sworce:
§1200.100 x 8 shes.

AC Whip Cable tray
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ATC prepared
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prepared
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“rATC CAN provide those technical support-
CDU

AnTek

Ethernet
SWITCH

z»=x | PSU | Open Rack

Power Source Power Supply Unit

48Vdc
£ 400Vdc Weight : 2-6T

30 220-690V.-L +800Vdc Input : 3@ 220-690V..
Power : 900kW 200-300kW

1.2MW in 202504

odl Liquid to Liquid ladl 8006/ 1.6T
Air to Liquid Ethernet Switch
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—— ATC’s Capability ——

BHEKE

Power Source

3@ 220-690V..

3000kW

PSU

Reliability Test
Package Test
Safety Test
IEC / UL 62368-1

Reliability Test
Safety Test
IEC62619
UL1973
UL9540
UL9540A
Propagation Test

Open Rack

Reliability Test
Package Test
Safety Test
|EC / UL62368-1

CDU

Reliability Test
Package Test
Safety Test
IEC / UL62368-1
Annex 6.15

Ethernet
SWITCH

Reliability Test
Package Test
NEBS Test
GR63

19



on Inc.®

HVDC Safety Standards

e 15315 NRTL/UL62368-1
e BUINT5 IEC/EN62368-1

e J6ZET15 NRTL/UL62368-1
e BN 5 IEC/EN62368-1

o ZEH,5FH UN 38.3
e 1625 NRTL/UL62368-1 ~ UL1973 ~ UL9540 - UL9540A

e BUINT5 IEC/EN62368-1 ~ IEC/EN62619

Open Rack V3 48V BBU Rev: 1.

source from: Open Compute Project > P
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IEC 62368-1 ¥ HVDC(+400Vdc/ 800Vdc) Z &

1 HVDC fﬁ ﬁ;nin-l-g—i |EC 62368 1 ZE%
- HVDC WEg A ER ~ BERTHE  FHEFSMHE AC ,%,%%EF—E’:—E?FIE - AOJEEEFR AC B3RS -

-1IE=# A DC Mains OVC ZE3K -
- HVDCE A ERKETHHABNF MBS AT AR E R - DU R L 218 -
2. #8432 IE R ==K (Creepage & Clearance)
- [CEEREAREIPRFELL " EREEE & (Transient Voltage) ; 518 - MIFEMRIZEE R
- FRERE T ERBR(Clearance)E>K - MIBRRE R E 54 E R AECEFERE (Creepage) -
EERHEEBOVCII = OVCI - SR ERZ SR APTEM B R -

Il.l
>|_
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IEC 62368-1 ¥ HVDC(+400Vdc/ 800Vdc) Z &

3. BER(OVOHERIFE
-OVC Il : #ARERFN - BEHEIRE - RETE -
-OVC Il : BIFERIBESABCER - IMBREKXKES -
- AESEREEETEE R/ NRBE ZhEi BRI E R -
4. Izt EEEL DC Mains 8%
- IEC 62368-1 ¥J DC Mains FR7E +20% / -15% EEEZ= - HUEREEEEKE) -
- B RN TG B ERBIAAA -
— Bl 400Vdc % %85t E B RS aliE 480Vdc ; 800Vdc A4 TAEEEHZE 960Vdc -
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IEC 62368-1 ¥ HVDC(+400Vdc/ 800Vdc) Z &
5. AEZHHE AR E

-EBRE - Inf - EiEs o Bl - #lw - BRSEFTEEEASENS -
- AC REAFRR DC R ; ERIICCHHERS - REAREBEINZEZE -
- THEEFL DC EREMBRE I RZE -
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BEREH-ERSEBHAlLRESREK

1. & Adm < (Primary Connector / Terminal Block)ZE3k
- Power Supply Input Voltage: 800 Vdc

- FEEE : In T PCB ReERERE (LB
- ffix IEC/UL/EN 62368-1 2 5.4.1.10.3 #47 Ball Pressure Test S8 &Z 14X E Vac
a0 HVDCZ BERIEH
2. EARER(X/ Y/ Bridge Capacitor)ZE:3K
- fx IEC 60384-14:2013 + AMD1:2016 Annex H : Vac x 1.414 = Vdc W EE
- IKIBME R M EBRERNESm o EEANR HVDC 24t

25
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IEC 62368-1 &+¥f HVDC %2

1. HBSE B EE@FHEET
- ¥ Hazard-Based Safety Engineering(HBSE) 5 =t : B ERIEMIEEH4ERETL M

- ML EMBEEERE - BEEE R EL ELNEE T (Safequards)

2. Bk < 60 Vdc o] gE 22 Al
- <60 Vdc W AERB BN E R
- 721k Energy Source(ES1/ES2/ES3)HIE L ZE E 5K

3. ZIRBEIEFR 2 M E LR (System-Level) ¥

- ZPEERPRER : 800/+400 Vdc — 48 Vdc — 1 Vdc
- Ao EmBEE Y ENEESGESEmAENEEERESIF G
- O] 52 R FREAAE = IR 1S B iE 1 2 P& (Cascading Failure)

=1]]

L ER A
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L ER R

HVDC & #i &t ¥fMechanical Design#

Example for Tilt Test
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HVDC & #i &t ¥fMechanical Design#

Example for Tilt Test

-
N »

&R A
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Accreditation

PEEASRREESE

Taiwan Accreditation Foundation

RERT

(84 3 : 12067-250324)
Hwn
B 3R ) PR AR AR A A RN 8)

B3 PR AR A A PR F)
11491 & TRAEHHAST 351 K TH

AXAUBITRE

% i & 4F - [SO/IEC 17025 - 2017 ¢ CNS 17025 - 2018

® O & %2067

MAREEE N ATAE+A=+E
ﬂﬁﬁ}tnm:;f;£;$+ﬁ—+ﬁsi«§/+“$+np
WO OB PR R

# & M # i £ B SRRE RN TSRS E

¥¥K
NuSHAN
FPERA——mwf=ZA=+wA
FERELEARAFHRN A0 FLA#IZA

BSMd

BERFRERRLHEZRBRERTES

MM TR E RS " H sk TR TR
FrEmik  MMRE  RAEETRE  BHENELT

HwE LM

T T

=X T # 5% ¢ SL2-ID -1-0132
Besaskam: y#RE 104 268

BRI PHERA 116 % 10 A 218
12T 84 4 1)
SL2-IN-T-0132:CNS 143361 (99 %-58)> CNS 15598-1(109 #)%)~

CNS 14843-1(93 % J1)
SL2-VA-T-0132 : CNS 14408 (93 5 5&) ~ CNS 15598-1(109 %

3]
SL2-A2-T-0132 @ CNS 15364 (102 % &) ~ CNS 15387 (104 4§
&)
A AR IR M E A TN A F IR AR 1T 4R
| T ) Rtk A & AT M TAP)RIE £ 0T &%
. - # 2 %okt TAF
348 ok 20 SRR A 4

&R RITHRM AN E

we PR G 45

P HRE 113 2 A 30 B

TAF Accreditation

BSMI Accreditation
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Certfficate of Acceptance

Yo partcipate
in the IECEE CB Schema — IEC System of y Tor Eb
Ecuipment and Componants [ECEE)

AnTek Certification Inc.
TF, No. 351, Yangguany St. Neihw Dist., Taipel City 114, Taivan

has been assessed and determinad to fully comply wih the requirements of ISOVIEC 17025:2017, the Basc Rules,
1EC CA 01 and IECEE M-S, Rukes of Protedure IECEE 02, and the relevant |ECEE CB-Scheme Operatioral Domuments,
az vaid at the date of the assessment.

AnTek Certification Inc.

is thesefore enfiied to opesale as a CB Teskng Laboratory (CBTL) under the respensibiity of NCB DEKRA Cerification
B.V. 32 National Castification Bady (NCE) and 1o carry out testing within the IECEE CB Seheme for the Scope
(Prechact Categary(ies) and Standard(s}) as §sted in the relovart part of the IECEE Web Site al wew ecea arg, and
is subject to all othes lerms as sel ferth in the IECEE Basic Rules and Rules of Precedure.

The IECEE membership status of this CBTL can be vesified on the alerementioned ite

UL

3 Wollram Zeitz
Vet f bsauw 02
TG ECEE Exoculiv Seceelery

NCB Dekra Accreditation

|EC JTECEE

Certificate of Acceptance

To participate
in the IECEE CB Scheme — IEC System of Conformity Assessment Schemes for Electrotechnical
Equipment and Components (ECEE)
AnTek Certification Inc.
TF,N. 351 Yangguang St., Taipei City 114, Chinese Taipei
No. 21, Gongjian Rd. , Keelung , 20647, Chinese Taipel

has been assessed and determined 1o fully comply with the requirements of ISOVIEC 17025:2017, the Basic Rules,
IEC CA 01 and IECEE 01-S, Rules of Procedure IECEE 02, and the relevant IECEE CB-Scheme Cperational Documents,
as vaild at the date of the assassment.

AnTek Certification Inc.

1s therefore entitied 10 operate as a CB Testing Laboratory (CBTL) under the responsibility of NCB Intertek Testing
Services (Singapore) Pte Ltd as National Cetification Body (NCE) and o carry out testing within the IECEE CB Scheme
for the Scope (Product Category(ies) and Standard(s)) as ¥sted in the relevant part of the IECEE Web Site at
www acee org, and is subject to all other terms as set forth in the IECEE Basic Rules and Rules of Procedure,

The IECEE membership status of this CBTL can be verfied on the aforemenfioned site

Dete of lssue: 20031211 X Woltraen Zoitz
st [ECEE Executive Secretary

NCB Intertek SG Accreditation
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Issued by UL LLC

Certificate of Achievement

AnTek Certification Inc.

No. 21, Gongjian Rd.. Qidu Dist, Keelung City 20647, Tewan

( Jow and had data accepied by
ucce:! ™m to the tandard(s) list d
S ssfully perfon ed testing S \ ed De n Lo
UL under the Witnessed Test Data Program (W DP) as described within he referen
un h P /TOP,
poecs datasheets

4789370287

attenc e in Statior Auxiliary P ver and fight £%
UL 973 Batt f t Veh auxiliary Power 800 1
s for Us Stationary ighicle Au
-

(LER) Applications 2nd Edition

march 12- 13. 2020

JLWTDP

ntertek

The following organization has been assessed and found to comply with the
relevant requirements of 1ISOfIEC 17025 and the Intertek Global Recognized

Test Laboratory Policy Manual and accepted by Intertek as a Level 2

Recognized Test Laboratory
Level 2

under the Test Data Acceptance for the for the ETL mark and is authorized to

perfarm test work for the product types identified on the endorsement to
this Testing Site Acceptance.

Organization:

AnTek Certification Inc.

No. 21 Gongjian Road, Qidu District, Keelung City 206007, Taiwan

Acceptance Number 2021-RTL-L2-355
Issue Number 00002

Issue Date 11 May 2023
Expiry Date 10 May 2024

This Testing Site Acceptance is valid until the expiry date shown abowve, subject to

continuing compliance with the conditions specified in the endorsement of this site
acceptance.

The Testing Site Acceptance is comprised of this front sheet and 2 endorsements.

Signature:

Name: Willington Huang

Title: RTL Program Technical Manager
Date: 2023-05-11

Intertek RTL
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Shock & Vibration
Lab Certificate

This document is to certify that AnTek Cenification Inc.
1ab and fab equipment called out in this certificare has met requirements set by Dell - OEM/Third Party Lab
Centification Procedure SV0313 ADS.

The certification applies to following Dell Products:

Partable Systems, Desktop Systems, Enterprise Systems, Internal Tape Backup Device TBU), Power Supply,
Portable AC Adapeor, Printers, CRT Displays, 1.CD Displays, Projectors, Hand-Held, All Packaged Product

This cerufication applies 1o the lab located at:
No. 21 Gongiian Rel, Keelung City 20647 Tai

~
Allen Liu, Glotul Lab Centification Manger HC Ch=ang, Regional Lab Centiication

Expiration Date: December, 2025
Certification #172

DO NOT DUPLICATE
“This document is the property of Dell. Reproduc: publh o ths & = strictly bited. Any
rrodicti P o of this ds will sesult in e i di ithd: l of Dxll Lab Cenificaric

Page 1 of 3

ertification Inc. Wk EEBRIREABAT

< <

DELL S&V

JET Recognized Lab. (Only One) for ESS
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Q&A

atc@antek.com.tw

[

Smile
Working
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