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Building a Smarter Greener Data
Center in the loT Era

» Richard Chan/ Director
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AT&T (since 2015)
=
o
\-J
— AT&T

Deutsche Telekom (since 2016)

Deutsche
H B EEN

Telekom

Alibaba (since 2017)

Alibaba Group

Baidu (since 2019)

Bai'é&ﬁlﬁ

LinkedIn (since 2018)

Google (since 2015)

€. Google

Facebook (since 2011)

Mokia (since 2015)

NOKIA

HPE (since 2015)

S—

Hewlett Packard
Enterprise

OCP Membership

A NELTA

Delta Electronics (since 2016) Intel (since 2011)

intel)

JD.com (since 2018)

> IDZE

Microsoft (since 2014)

Microsoft

Flex (since 2016)

flex

Huawel (since 2018)

Ve

HUAWEI

IBM (since 2013)

Lenovo (since 2016)

Tencent (since 2018)

Tencent &
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Revolution of Telecom/Data Center

New Architecture

Edge Computing \
NextGen Data Center Switch
NextGen Telecom Switch
loT

SDWAN

New Technology K

W Optical Switching

/

Connecting
everyone

New mobile
system

Connecting
objects

5G

® Peak Data Rates “® 20 Gb/s
™ Available Spectrum Iﬂam GHz

Large Traffic

B Radio over Ethernet
B 50 Exabytes / Month(2021)

Large Capacity
= loT
B 35B devices connected (2023)
® Connection Density -
1 Million Connections/Km?

(2021)
sl e

High Reliability
B Edge Computing

B Latency g <1 ms

AN Reactive

Environmentally
friendly

Energy Efficiency

“  Optical Switching
~ High Power demand and
efficiency

AISELTII




5G Telecom Infrastructure

Microcell

Small Cell

ﬁ'l Picocell

Fixed Wireless Access

MSC

!
Data Center

Edge Data Center ,’

--------’
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Delta Telecom Power Infrastructure Solution

Power Module / Control Unit Power System
Energe am—

r ¥ Shelf Power
SIErgE py charger . ﬂ e

Medium-range
Power System

i

Large Power Cabinet

Rectifier

"

Power System

DC-DC Converter ~ Controller

.
-

DC-AC Inverter

Site & Solution
Controller

i‘oﬂ
DCaircon  HEX Fuel Cell w
TEC gr Fan tray

Outdoor Cabinet

AISELTII




Delta Data Center Solution

48V DC module

MDF Room

Power Shelf
12V/48V
Z 5
BBU Shelf z, g
12V/48V 2.0

RPP  Rack rPDU |(rpp

Prefab Power Skid

Power Room

Modular Data Center Cabinet

rSTS

Cooling Room

RowCool AHU

RoomCool 60/205/400KW

w'e

DPM 500- 1500kW 500/ 600’<W 150/ 300kW

500~1500kW I . l
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Data Center Power Architecture

Facility Level

15kV AC ~ Xfmr 480V AC AC PDU
| E‘ ‘g Busway

12v oc | V=3 1.8V DC |
il (P Load )| |
| o

Utility AC - 4] Batt Server-Board

480/415
AC rPDEJ A
: QII .
Q -—

AISELTII

15kv AC~ Xfmr BRI /o6/415v AC

Busway

Utility AC




DCIM
Requirement

.---u-

-
~— swm h
ey ———

Real-time monitoring
management

Delta
Existing
Solution

« Capacity overload
prediction.

(%

—]f * PUE modeling and
optimization

Developing
Strategy

Machine Learning

Data Center Infrastructure Technology Developing Strategy

Availability
& Reliability

S
/ 99.95% /\ '
- . l I UPTIME

GUARANTEE

Rapid
Deployment

CAPEX & OPEX

Redundant Design

& Pre-alarm System

Circuit / communication
path / Component level
Redundancy

Key component health
check

PSU Eff. : 98% Customized POD

UPS Eff. : 97%
IGBT , Mosfet device

DC architecture
High efficiency Power Module

- r
r
v ;

PSU & UPS Eff.: 98%
WBG device

DC architecture
DC feed directly gt
Li Battery BMS Control

DIirs MmA A
BIG DATA

High-density Power
Container

AISELTII

Predictive

High Efficiency Maintenance




Data Center Upstream Power Distribution

—)

Power
Source

—)

White space could
be reserved for

server racks not
RPP.

STS: Static Transfer Switch
PDU: Power Distribution Units
RPP: Remote Power Panel

rPDU: Rack Power Distribution Units A AELTA



HVDC Upstream Power System

15kV AC
1.8V D

Server-Board

¢ Power module hot plugged

¢ Advanced energy saving

functionality

& > 96.5 % efficiency --- rectifier HVDC Rectifier HVDC I/P 48V or 12V Converter

module

¢ N+1 redundant system

150KW/ 300KW LT
HVDC System Ground Fault Detector HVDC CSU HVDC PDU

AISELTII




48V /12Vdc with BBU Backup

15kV AC

480V AC

>

C

Utility

¢ Smart & Intelligent Rack

¢ Single or Dual input Power

Source

¢ 48Vor 12VBus Barlink  power Distribution ~ 33KW/ 48V Power Shelf  15KW/ 12V Power Shelf

¢ Intelligent ATS function Bus Bar
¢ Li-Battery Power Back Up

>

o) -
———— -
i
4

RMC 33KW/ 48V BBU Shelf Dual Input ATS AISELTJ



Delta Rack Family

=
o
Single AC I/P V1 AC+ HVDC input = Dual AC Input
open rack Fan Wall Open Rack B3 V1 open rack
12.5V/ 12.5KW 12.5V/ 15KW Z 12.5V/ 28KW
—=
Za
NM%'« -
y ”fw | E ; .
Dual AC Input i Dual AC I/P ? ; Single AC Input
ATS + PDU V2 open rack = V2 open rack
15KW 12.5V/ 12.5KW ,’ z 48V/ 33KW
Z
Z

” &l

AISELTII



DCIM : Data Center Infrastructure Management

Mobil Organizational Privilege
i obile app...
e-mail B4 P Client... PP
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Delta Networking Product Portfolio

Trident4/Tomahawk3
[Jericho2/Jericho2c/Qumran2c

Tomahawk?2/Jericho+
Tomahawk3/Trident3

—— -
p—— _,....-l""-.
s

o
-.1-""'-”-'-
=

Tomahawk+/Trident3
Jericho+/Qumran2a

i ]
-r"'..—l-_-.
e

100/200/400GbE

Qumran-MX/Qumran-AX 100GbE

Trident3

10GbE 1 RU, 4 RU:

Hurricanel/3 1 RU. 2 RU. 4 RU: Fiber, Deep Buffer,

Helix4 Fiber, Deep Buffer 1588/Synck & TCAM
e e ! ! 1588/SyncE & TCAM
1GbEFiber, Copper Fiber, Deep Buffer
Deep Buffer & 1588/SyncE

& 1588/SyncE
1 RU: C‘
OOB Switch bELTA



Data Center PoD Network Architecture

100GbE to 400GbE




Telecom Carrier Network Architecture

Aggregation Provider Edge
witch (PE)
100G Dark Fiber Aggregation
Access Switch $ Switch
10G/25G M
| Cell Site . Internet
(]Eﬂ) Gateway Router
TE/TEA o S - A %?‘trig‘at‘ib‘r‘!
. : Dark Fiber
N\ 1G/10G : .
2G/3G % E “ |
“.,. 1G : i Dark Fiber
A&MO ’%”t;)"”a Radio over Ether: et Agaregation
C[WHT) : : ]
MIMO Antenpa  RRH @~ ... /- Switch

dge Computing/vBBU

(« %ﬂﬁ)

Optical Transport Network
25G/100G eCPRI (OTN)

AISELTII



Delta Hardware Advantage
Scalability

Based on open networking standard, Delta team utilize our extensive
experiences in architecture, thermal and mechanical

Modular design to meet different port configuration requirement

Utilize Line-Card Design to scale up for high switching capability

“ AhELTJ




m

Network . 48*25GDbE + 6*100GbE
AGLS6485 Switch Networking 2018 Deep Buffered Switch

Network . 48*10GDbE + 6*100GbE
AGL7643A Switch Networking 2018 Deep Buffered Switch
AGC9032v1  hetwork Networking 2018 32*100GbE Spin Switch

Switch

Network . 48*10GbE+ 6*40GDbE
AGC7648C Switch Networking 2018 Leaf Switch

Network : 48*25GbE + 6*100GbE
AG5648v1 Switch Networking 2018 Leaf/ToR Switch

AG6248C-PoE  hetwork Networking 201 871GDE + 2*10GbE Pok
Switch Switch

https://www.opencompute.org/contributions?refinementList’%5Bcontributor’%5D%5B0%5D=Delta
%20Electronics&page=1&configure’»5BfacetFilters’»5D%5B0%5D=archived%3Afalse

OCP Contributions

AISELTII


https://www.opencompute.org/contributions?refinementList%5bcontributor%5d%5b0%5d=Delta%20Electronics&page=1&configure%5bfacetFilters%5d%5b0%5d=archived:false

Delta OCP Platform Development

)

JlaySamod

Cooling

AISELTII



Delta Corporate Mission

To provide innovative, clean and energy-efficient solutions for a better tomorrow

Delta’s solar tracking systems help synchronize 10,000+ mirrored heliostats
for a large concentrating solar power plant in Nevada, USA,
to produce over 500 million kilowatt hours of electricity per year
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Energy Saving for customers

From 2010 to 2017
Delta’s high efficiency products and solutions helped customers

Electricity Consumption
Savings of

Carbon Emissions
Reduction

12.96 M Tons

f 3 ﬁ g ﬁﬂﬂ
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