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Major network problems faced by small factories
Industrial PON as an enabling solution for industrial customers
« Key technologies
« Enhanced solution for intra-factory network
Customer use case #1: sheet metal manufacturing company
Customer use case #2: typical cell-phone manufacturing factory

Summary




Major Network Problems faced by Small Factories 5(7

'Current major network problems from industry Percentage of small factories
NOT ready for digital transformation 79%

« Small factories face several difficulties due to lack of digital

@ Lacking of smart management

o _ : :
Prone to EM interferences transformation based on advanced networking

« Modernization of the underlying network is a crucial step

Hard to unify multiple protocols _ _ _ _ _ _ _
C% within the factory Gigabit optical network solution as industrial PON is

a promising solution for these above problems

Difficulties on Difficulties on Difficulties on Difficulties on
work flow scheduling manufacturing Raw material storage Labor costs
Difficulties
faced by a
typical small
factory

25M CNY 18.6 CNY

% of on schedule % of qualified product rate cost of inventory in advance Labor costs per 100 CNY outpu




Industrlal PON is an Enabllng Solutlon for Industrial Customersﬁe l’] CAH
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Tradltlonal Factory Network Reqwrements on Smart Factory Network
* Isolated Networks « All carried by one network solution
- Inefficient Performance - Real-time data acquisition PON
* Deeply Customized * Cloud-based capabilities Achieve
* Information Silos  Safety & Robustness IT &OT Convergence

Intelligent  Outstanding Agile R&D Durability
Operation  Performance
In-plant l Industrial Internet
i - — -+ Network
Enterprise IT. Net. — ﬁ;&m
Logistics "N
Users Enterprises = r &
v actor
‘u - y @%nt Product
Z o \\
HH > A

Production i w wei
Net. Inome < mme  System

Supply Chain  Workers Equipment

Industrial PON can achieve IT & OT convergence for industrial customers 4




Key Technologles of Industrlal PON 5(7
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« Latency & jitter can be well controlled and

Data center ad aptive
ol level _ a Network Slicin |
DPEIEEE ndustrial PON system oL § d
: T e ~ ="+ Realize low-cost all-in-one multi-service-carrying
; Factoryl = Factory2 ) { Surveillange ] i
 Eactory leve Sewic—Ea ] ii S | S ework PON system, simplifying the factory network
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| Network Resilience |

« High network resilience and availability with

oy W I /\ standardized multiple protection mechanisms
| N » - o
. oW “/.\P ‘.f'(\ I i Intelligent Operation |
In-Field level ! M — i i, p P =) 1
A }‘j;, L8 B . Network can be much smarter given SDN and
”””””””” Field data network ~ Office network ~ Surveillance network Al new technologies

Industrial PON is an all-in-one network solution for factories



Industrial PON iIs an Enhanced Solution . N
for Intra-Factory Network ‘e F # €43

« Breaks the barriers among many sub-networks inside the factory
 Better efficiency and quality
 Intelligent management and manufacturing

. Cost efficiency Fo0 R B

Industrial PON Data Center  Production Control Room PLM/PDM ERP/MES SCADA  SCM/CRM

IData l Data
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*Massively deployed in
operator network,
elong standing and proven

«cost-effective °"T°B ckha uLON.U_ ‘1_‘ oLT1
. . SMALLCELL ICO loT GW Data
High -Stable fibre connection ,j // e ‘/7
reliability «Abundant security algorithms Z-gBee RS232  Rs48 G WIFI POTS
-Standardized protection mechanisms - - &
i | 4l e B @y
- ;
.Egtency Conttr.OI RFID Pipeline AGV Machine Robot ccTv PAD  Phone/Fax
Innovation gecomputing
*Industrial data acquisition interface PON based industrial network solution overview

and protocol conversion
*SDN evolution



Customer Use Case #1: sheet metal manufacturlng company (1/2) 5{,

RIS S SENNS S SSNANN
Before: Legacy network After mdustrlal PON deployed: « From Separated sub nets |nto a unified
» Business driven networking, » Unified topology all optical network
* Isolated topologies  Coordination among all the sub-net « Capable of 20 years lifetime with
 Lack of coordination - Stable & lower cost optical fibre networking
« Hard to upgrade and evolution Internet
Cloud
@D NMS
Office
Network @
Surveillance % MES
Office
@E Network
Field Network é Fibre-to-the-X
g ¥
Sub-net 1 Sub-net 2 Sub-net 3
AGV WIFI
- & XE OE

AGV PDA Machine Robots Control

Industrial PON solution helps customer made great progress in digital transformation



Customer Use Case #1: sheet metal manufacturing company (2/2) 5{7

86%0 00%
% of rack space %o of wire saved
saved 8 O%
4% % of energy saved 90%
%0 construction cost %o of failure rate
saved improved

Significant improvements on various key aspects

Improvements on | Improvements on
manufacturing Labor costs

1690 90% 38.6%

% of on schedule % of qualified product :
improved rate improved cost of inventory reduced % of Labor costs reduced

Small manufacturing factories can benefit greatly from gigabit optical networks



Customer Use Case #2: typical cell-phone manufacturing factory (1/3) 5{7
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Key manufacturing processing steps

SMT Board testing Board processing Pre-assembling Assembling  Testing Packaging

A use case shows Industrial PON+5G

1
1
|
1
Dual gigabit convergence with MEC :
Fulfill the requirements of a smart factory i



Customer Use Case #2: typical cell-phone manufacturing factory‘e ¥ 5 @ 43
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Industrial PON+5G, dual gigabit network solution
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Service requirements:

« Wireless and wireline network be covered in
manufacture, office and dormitory areas.

In-Plant

* |solated sub networks: surveillance, factory
management network, office network, etc.

e Industrial PON + 5G

* PON network deployed in the whole area:
Wi-Fi/5G backhaul and wireline

 Network slicing for sub-nets

10



g factory (3/3) 9
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+70% 4 +115% 4 +400% £ -21% ¥
Network Construction
No. of sub- :
Data traffi i
G ala traftic capacity cost
Network No. of Use cases Data traffic Bandwidth (Gbps)
Solutions (sub-net) directions
Industrial PON Industrial PON 20 18 10+
bgsed gigabit 5G 3 5 10+
optical network —
solution Wifi 6 on 5 5 9.6
Industrial PON
Legacy Ethernet Copper based 15 10 5+
based solution ethernet
Wifi 5 4 3 6.9

Comparison of different network solutions
Very impressive improvements on network performance with cost down



Summary

« Gigabit optical network is a promising bearing network solution for various

manufacturing factories

« Industrial PON can provide gigabit, all optical wired access, and also can co-

ordinate with 5G to form a dual gigabit solution for the industrial customers
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