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CRU's World Optical Fibre &
Cable Conference has grown
in scale year by year. This year,
the conference will still be held
at the Optics Valley of China
(OVC), Wuhan from November 1
to 3, and be co-hosted by YOFC
once again. The conference is
expected to attract more than 700
representatives.
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Accelerate industrial upgrading and
co—create a global cable glory era

In October 2015, the World Optical Fibre & Cable
Conference, an international conference held by CRU (Commodity
Research Unit) in the field of optical fibre cable, chose Asia as
its conference site for the first time and sit at the Optical Valley
in Wuhan, China finally. At such conference, Chinese optical
fibre & cable manufacturers, represented by YOFC, attracted the
attention of industry practitioners from all over the world. In 2016,
the World Optical Fibre & Cable Conference was held again by
CRU at the Optical Valley, on the shore of the Yangtze River,
and more than 600 industry experts, research institutions and
honored guests attended the conference to share cutting-edge
ideas and discuss the industrial development. Today, the 2017
Optical Fibre & Cable Conference kicked off. With a meeting
scale larger than ever, lots of international leading experts will
attend the conference to discuss the present situation of industrial
development and look into the trend of future development.

The CRU’s conference enables a large number of
international market customers, upstream and downstream
manufacturers to further understand the status of the Chinese
cable market, which is conducive to Chinese optical fibre & cable
manufacturers’ developing of international markets and ushering
in new opportunities for development. Meanwhile, through the
conference, major manufacturers may have the opportunities to
listen to experts’ forecast on industrial development trend and
discussions on future development direction to get advanced
information in the industry, which will inject new vitality to the
prosperity and development of the global optical & fibre cable
industry.

CRU'’s selection of Optical Valley, China as the conference
site for three times successively and its co-host with YOFC not
only shows China’s important position in the fields of optical
fibre & cable, but also embodies the YOFC's international
influence. With the technological innovation and core business
development, YOFC leads the industry development and dazzles

[ The Editorial

on the world stage.

Currently, YOFC has risen from a "manufacturing factory by
introducing technology" to a “leader in the industry" and achieved
the independent development, production and foreign sales of
optical fibre preform, optical fibre, optical cable core equipment.
It is the only enterprise who grasps the preparation technologies
of all three mainstream preforms (PCVD, VAD and OVD) globally
as well as an enterprise who has the most complete products and
the longest chain in the optical fibre & cable industry in the world.
According to a report by CRU, as of the end of 2016, the sales of
YOFC optical fibre preform, optical fibre, optical cable accounted
for 18.9%, 8.9% and 15.3% respectively of those in global market,
the sales of the three core businesses ranked number one in the
world, and its products were exported to more than 60 countries
and regions in the world. In recent years, positively responding to
the Belt and Road Initiative proposed by the state, YOFC targeted
abroad and has jointly established four optical fibre & cable
enterprises in Myanmar, Indonesia and South Africa successively
since 2014. Thus, its overseas business continued double-digit
growth and obtained good benefits.

In recent years, the optical fibre & cable industry in
the world has been in the ascendant, the "Chinese speed"
has been striking, and YOFC has developed into a pioneer in
industry development as well. With the critical opportunities
brought about by rapid deployment of FTTx and the forthcoming
commercialization of 5G, the optical fibre & cable industry will
open a new era. In such context, it is all optical fibre & cable
manufacturers’ common responsibilities to build a good industrial
ecology and promote the industrial prosperity and development.
YOFC, likewise, will continue jointing hands with partners in
the communication industry chain to provide better optical
fibre & cable products, drive the transformation and upgrading
of industry and make new contributions to the global cable
business.
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YOFC Announced 2017 Interim Results

— Significant Growth in Overall Income and Overseas Business

J The Editorial

On August 18, YOFC announced the unaudited
condensed consolidated results of the Company and its
subsidiaries (the “Group”) for the six months ended 30 June
2017(the “Period”).

Being one of the global leading optical fibre preform,
optical fibre and optical fibre cable suppliers, the Group’s
revenue reached approximately RMB4,640.1 million during
the Period, increased by approximately 26.2% compared with
the corresponding period of 2016. The Group’s gross profit
amounted to approximately RMB1,235.3 million, showing
a significant increase of 53%; and the gross profit margin
slightly increased from 22.0% during the first half of 2016 to
26.6% during the first half of 2017 .The net profit of YOFC is
RMB555.7 million, representing an increase of 61.6% over the
corresponding period of last year.The YOFC's operating income
and year-on-year growth in mid-2017 is as shown in Figure 1.

By product segment, revenue of approximately
RMB2,247.7 million was contributed from the Group’s optical

08 | www.yofc.com | Smart Link Better Life

fibre preform and optical fibre segment, representing a
growth of 16.5% as compared to the same period of 2016 of
approximately RMB1,929.2 million and accounting for 48.4%
of the Group’s total revenue; while revenue of RMB2,126.3
million was contributed from the optical fibre cable segment,
representing a growth of 35.1% as compared to the same
period of 2016 of approximately RMB1,574.2 million and
accounting for 45.8% of the Group’s total revenue. The
substantial growth in the Group’s total revenue was mainly due
to the ramp up of 4G infrastructure construction by the Three
State-owned Telecommunications Operators and the ongoing
national initiatives such as “Broadband China”, “Internet plus”
announced by the PRC government, which provide positive
catalysts and bring in additional momentum, in particular,
the demand for optical fibres and optical fibre cables.The
composition of YOFC's income in mid-2017 is as shown in
Figure 2.

The Group has recorded increased revenue from both



Revenue 4.64 sillion
(RMB)
3.68 sillion
1H 2016 1H 2017
Gross Profit 1.24 sitlion
(RMB)
0.81 sillion
1H 2016 1H 2017
Net Profit 556 million
(RMB)
344 wmillion
1H 2016 1H 2017

Figure 1 YOFC's operating income and year—on—year growth in
mid—2017

domestic and overseas markets. By geographical segment,
revenue of approximately RMB4,117.9 million was from
customers in the PRC, representing an increase of 24.0%
as compared to the same period of 2016 and accounting
for 88.7% of the Group’s total revenue, while revenue of
approximately RMB522.2 million was from customers in
overseas, representing an increase of 46.1% as compared
to the same period of 2016. The increase in oversea sales
was mainly driven by the increase of optical cables and
indoor wiring, mainly from the Company continued to steadily
implement the internationalization strategy.The respective
percentages of YOFC's domestic income and overseas income
in mid-2017 is as shown in Figure 3.

The Company has submitted its application in respect

Domestic Revenue 24%
(RMB)

1H 2016 1H 2017

3320 miltion

4118 million

1 1]

eWws
Revenue
In million RMB
6,000
5,000
4,000
3,000
2,000
1,000
© 1H2015 1H 2016 1H 2017
| Cables 1,048 1,574 2,126
Preforms | gg4 1,929 2,248
and Fibres ’ ’ y
| Others 142 174 266

Figure 2 Composition of YOFC's income in mid—2017

of the proposed A share offering to the CSRC, and the CSRC
has officially accepted the application for further review. The
proposed A share offering is expected to raise the overall
competitiveness of the Company and strengthen the capability
of the Company in terms of sustainable development.

Looking into the future, centering on the strategic
goal of “Becoming Global No.1 and Industrial Leader”, the
company will push forward intensive growth of its optical fibre
preforms, optical fibre and optical cables businesses, enhance
technological innovation and intelligent manufacturing, intensify
international strategy, actively exploit diversified development,
improve capital operation, create more value for shareholders
and client focus, and strive to develop itself into the leader in

information transmission and smart links .

Overseas Revenue
(RMB)

46.1%

1H 2016
357.3 million

Figure 3 Respective percentages of YOFC's domestic income and overseas income in mid—2017

Smart Link Better Life | www.yofc.com | 09
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Inclusion of YOFC in Hang Seng
Index under Southbound Trading

Link

[J The Editorial

On August 16, Hang Seng
Indexes announced the HSI review
results for the first half of the year,
including YOFC in the Hang Seng
Index under Southbound Trading
Link, expected to become effective on
September 4, 2017, which reflects the
performance of qualified Hong Kong-
listed stocks traded through HK Stocks.
According to the results, there are 34
stocks including YOFC, China Overseas

| e e——

Grand Oceans Group and LVJING
(China) Real Estate included in the HSI
and 13 stocks excluded from the same.

On September 4, Shenzhen Stock
Exchange ("SZSE") issued a notice
concerning the adjustment of the list
of Hong Kong stocks under Shenzhen-
Hong Kong Stock Connect. Considering
that HSLI, HSMI, HSSI are adjusted as
component indexes on a regular basis,
the adjustment of the list of Shenzhen-
Hong Kong stocks should be made in
accordance with the Measures for the
Implementation of Shenzhen-Hong Kong
Stock Connect and come into force as
of the date of adjustment. The adjusting
list includes YOFC which has been
announced by HSI.

YOFC's listing on SEHK in
2014 witnessed the Hong Kong
listing of China's first and only
company specializing in optical
fibre performs, optical fibre and
cables. This successful inclusion in
Hang Seng Index under Southbound
Trading Link marks another
breakthrough following YOFC's
inclusion in MSCI Global Small-Cap
China Index in 2015 and its inclusion
in small-middle-cap HSI constituent
stocks in 2017, and also reflects
the high recognition of Hong Kong's
capital market towards YOFC.

As analyzed by many well-known
financial securities media, the inclusion
in the index is a way for domestic
investors to trade Hong Kong listed
stocks. Once included in the Shenzhen-
Hong Kong Connect, trading volume
for a stock could double. Therefore, it is
very important for Hong Kong stocks to
obtain the qualification.

Smart Link Better Life | www.yofc.com | 11
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YOFC Won the Biddings of Central Purchase
of Optical Fibre of Chinese Operators

[J The Editorial

With the continuous implementation of such policies
as "Broadband China", "Integration of Three Networks", and
"Faster and More Affordable Internet Connection", especially an
investment of RMB 1.2 trillion in information infrastructure in 2016-
2018 put forward in the Three-Year Action Plan for Major Projects
of Information Infrastructure Construction, China’s information
infrastructure construction is pushed to develop continuously.
In addition, infrastructure construction of 4G network vigorously
promoted by three major operators (namely, China Mobile, China
Unicom, and China Telecom) also greatly raises the demand for
optical fibre and cable.

As the largest supplier of optical preform, fibre and cable
in the world, by taking full advantage of the market opportunity,
YOFC with the help of independent R&D and technology import,
has become the only enterprise in the world simultaneously taking
the production processes of preform for the three world-class
preform producers and possessed the leading preform supply
ability.

With advanced techniques recognized by operators,
YOFC won biddings with the largest amount of shares in
central purchase of optical fibre. In the two bid invitations for
central purchase of ordinary optical cable of China Mobile in
2016 involving an object of 128 million fibre km and a contract
price of RMB 16 billion, YOFC won a bidding with a share of
16.77% in the first central purchase and a bidding with a share
of 17.75% in the second central purchase, both ranking the
first place. Also, it gained good result in the bidding of China
Unicom’s central purchase of optical fibre and cable in 2017-
2018, winning the bidding of ribbon cable as No.1 (with a share
of 19.8%) and the bidding of ordinary optical cable as No.2 (with

a share of 11.7%).

YOFC makes impressive achievements in operators’
central purchase, which relies on customer's trust and support.
Since 1992 in which YOFC's optical fibres and optical cables
were put into operation, both of their output and sales have been
the top 1 in China for 24 consecutive years. YOFC's optical fibres
and optical cables as well as network construction solutions
meeting different needs of the users in relevant sectors, have
been widely applied to China Telecommunications, China
Mobile, China Unicom and other communication operators, as
well as electricity, radio and television, traffic, education, national
defense, aerospace, chemical, petroleum, medical and other
sectors.

Following the policy of "YOFC Manufacturing, Quality
First', YOFC, basing the quality on enterprise operation and
upholding a quality view of "keeping improving to have excellent
quality", always persists in providing products and services
with high quality to customers, as a result, it gains customers'
trust. In 2016, YOFC even brought its results to a new height
with gratifying performance results. Facing the situation where
the optical fibres and cables market is in short of supply,
YOFC will give full support to China’s communication network
and information construction by making full use 9)5

advantage and improving the quality of its produc

Smart Link Better Life | www.yofc.com | 13
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Long-term Cooperation Agreement
Signed Between YOFC and China Mobile

Shanghai Co.

[ The Editorial

On September 15, YOFC formally
signed in Shanghai a long-term cooperation
agreement with China Mobile Communications
Group Shanghai Co., Ltd. ("China Mobile
Shanghai Co."), under which the parties would
cooperate with each other in such aspects
as new product application, product delivery
and fund settlement. Attendees to the signing
ceremony included Xie Qin, general manager
of the Purchase Department, Liu Hua, general
manager of the Engineering Department,
Lin Yiyang, deputy general manager of the
Purchase Department, and Xi Gang and
Zhang Haige from the Purchase Department,
on the part of China Mobile Shanghai Co.; Zheng Xin,
sales director, Zhu Yi, manager assistant of the Domestic
Public Network HQ, and Wang Zhenhua and Xie Long from
Shanghai and Jiangsu Office, on the part of YOFC.

Through 29 years of efforts in the industry, YOFC
has been keeping a good cooperative relation with China
Mobile and other communication operators, with products
and technologies winning wide market recognition at both
home and abroad. In October 2016, YOFC won the bid
for centralized procurement of (the first batch of) common
optical cable by China Mobile with the achievement of
the first place (share: 16.77%, around 10.25 million core
km); in early July 2017, China Mobile published the list for
successful tenderers for (the second batch of) common
optical cable of 2016. YOFC was at the top of the list once
again, winning the share of 17.75% among the bid amount.
Those achievements were attributable to the sincere
cooperation between and mutual trust of YOFC and China
Mobile.

At the signing ceremony, Xie Qin, general manager
of the Purchase Department of China Mobile Shanghai Co.,
said that, YOFC was a very trustworthy partner of China
Mobile Shanghai Co., amid the current optical fibre shortage
and strong market demand, and the signing of long-term
cooperation agreement was also a wise move of further
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mutual trust and mutual benefit. He hoped that both sides
can continue to push forward the technological cooperation
on the basis of this signing, and combined the innovation
of products with actual application thereof, so as to solve
the difficult problems in actual application such as difficult
wiring and short pipeline resource in dense populated
cities.

According to Zheng Xin, sales director of YOFC,
it was impossible for YOFC to make such achievements
without the support of China Mobile and it has been an
unremitting pursuit of YOFC to offer high-quality products
and services to clients; in the future, YOFC would take
quality as its fundamental as usual to provide the best
products and services for China Mobile and other clients.
Meanwhile, YOFC would also be active in pushing forward
the technical exchange and cooperation between YOFC and
China Mobile Shanghai Co.

As the largest optical fibre and optical cable supplier
in the world, YOFC has created a sound atmosphere of
cooperation featuring mutual benefit and win-win with
domestic and abroad clients, based on the marketing view
of "Forging ahead with Determination, Upholding Honesty
and Morality". Not only is the signing a full affirmation to past
mutual cooperation of the two sides, but also it will surely
open a new chapter for our future cooperation!
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The 'Three First' of YOFC
Highlight its World's
Leading Power again in

IWCS Conference

[J The Editorial

The 66" International Conference on cable and connection
technology, i.e., IWCS, was successfully held in Rolando, USA from 9th
to 11th October. The conference is believed to be the most historical
and the most influential conference in professional and technical
aspects in global cable industry, gathering top-class experts within
the field each year to display and to discuss the emerging products,
technologies and development direction of cable industry.

Become the sponsor of IWCS at the partner level for
the first time

As the leading enterprise of global fibre optic cable industry,
YOFC was invited to participate in the conference. As the first Chinese
enterprise becoming the sponsor of IWCS at the partner level, YOFC
published 20 high quality articles in theme conference, 14 of which
were theme speeches, and 6 were display of posted articles, involving
new communication optical fibre (including ULLG.652, ULLG.654, high
performance, low cost and large size G.657 perform rod), preparation
of few-mode fibre (including ultra-low attenuation 4-mode fibre and
9-mode fibre), test system, application of broadband multimode fibre
(WBMMF ) in shortwave division multiplexing system(SWDM), fibre
life research and optical fibre nonlinear effect test,optical fibre high
speed wire drawing process, design and research on the performance
and reliability of full dry type optical cable, application of invisible optical
fibre, development of low smoke halogen free indoor and outdoor cable
under severe environment and so on.

The number of articles published beyond
international counterparts at the first time

There were more than 100 companies participating in this
conference with 146 published articles. YOFC'’s publish number this
time reached 14% of the total amount which ranked to be the first
among all enterprises. This is also the first time that Chinese enterprise
has published more articles than international counterparts in such top-
class professional conferences of the cable industry.

The first time of Chinese was appointed as the
Executive Committee of IWCS

On the regular conference of IWCS Executive Committee held
in April this year, Dr.Xiong Zhuang, the Vice General Manager of YOFC
R&D Center and Cable Technical Director of Manufacture Center,
was invited to appointed as the Executive Committee of IWCS. This
is also the first time that IWCS has appointed Chinese to serve in the
Committee.

These three “First” reflected that Chinese enterprise has
gradually become the leader from participant in global optical fibre
industry with its increasing impact.

During the theme conference on optical fibre
manufacturing, Mr. Matthew, the Chief Fibre Scientist of YOFC,
introduced the future trend of development in optical fibre
(large effective area and ultra-low attenuation), discussed the
attenuation mechanism and various concept to reduce the
attenuation and displayed the performance of several kinds of
ultra-low attenuation series optical fibre products. During the
Q& A session, several peer experts have shown keen interest
in YOFC's research results and products, actively put forward
questions to discuss. Accordingly, the Chairman of the Branch
also gave a great affirmation to Mr. Matthew's speech.

During the new type optical cable theme conference,
YOFC displayed the achievement of applying PP material in ADSS
cable, including research on the effect of waterproof material to the
performance of fully dried optical cable under frozen environment,
reliability of fully dried optical cable as well as high speed secondary
coating technology for fully dried optical cable, which indicate that
YOFC has become the industrial leader on the field of research on fully
dried cable.

During other sub-conferences, YOFC technicians
delivered speeches and displayed their own research
directions and achievements, which received wide attention
from participants.

In the regular conference of IWCS Executive Committee this
time, Mr. David Kiddoo, the President of IWCS, highly evaluated the
coordination effort of Dr. Xiong Zhuang in organizing Chinese people
actively participated in this conference, and left positive feedback to
YOFC team after the conference. As Mr. David Kiddoo mentioned
several times during this conference, “Chinese power is leading the
world in global cable industry.”
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YOFC Established Association for Science

and Technology

[ Lv Dajuan from the State Key Laboratory

The inaugurating meeting for
Association for Science and Technology
(hereinafter referred to as “YOFC AST”) of
YOFC was ceremoniously held on June,
7. Chen Guangyong, Member of the CPC
Leadership Group and Vice Chairman
of Wuhan Association for Science and
Technology, Li Shiting, Director-general of
Science and Technology Innovation Bureau
of East Lake High-tech Development
Zone, Song Weihua, Director of Enterprise
and Institution Department of Wuhan
Association for Science and Technology,
Zhuang Dan, YOFC Executive Director &
President, Yan Changkun, Vice President,
Luo Jie, Technical Director, Wang Ruichun,
General Manager of the R&D Center and
other representatives attended the meeting.

At the meeting, Zhuang Dan,
YOFC Executive Director & President
delivered an address, noting that
scientific R&D personnel and high-
tech talents are valuable resources and
significant employees of the company.
The establishment of YOFC AST is
an important event for the company
during its process of innovation-driven
development and of great significance
for strengthening enterprise culture
construction and speeding up the
improvement of corporate technological
innovation capacity. Song Weihua,
Director of Enterprise and Institution
Department of Wuhan Association for
Science and Technology, read out
the approval document on YOFC’s
establishment of association for science
and technology. The meeting adopted
the Articles of Association for Science
and Technology of Yangtze Optical

Fibre and Cable
Joint Stock Limited
Company, selected
and constituted the
first leading organ of
YOFC AST Committee
presided by Zhuang
Dan, YOFC President.

As the newly-
elected Chairman of
YOFC AST, President
Zhuang delivered a keynote speech
at the meeting and put forward two
requirements for the future work of YOFC
AST: the first is to visit more and study
more to learn the successful experience
from municipal or regional associations
for science and technology; the second
is to do the relevant and important work
around YOFC’s future development
strategy.

At his speech, Chen Guangyong,
Member of the CPC Leadership Group and
Vice Chairman of Wuhan Association for
Science and Technology, fully acclaimed
the major achievements and leading
status of YOFC in the global optical fibre
and cable industry and put forward three
valuable suggestions for YOFC AST that
YOFC AST should give priority to academic
exchange and scientific popularization,
achieve interdisciplinary and innovative
development and turn the association
into a genuine “home to scientific and
technological workers”; earnestly serve
the central task of YOFC, make the
innovation-driven improvement, give full
play to the enthusiasm of core scientific
and technological talents in YOFC and
put the establishment of academician

workstation into the agenda; scientific and
technological workers in YOFC AST should
work hand in hand, pioneer to innovate and

give full play to the scientific advantage
to make contribution to the scientific
development of Wuhan and Hubei Province
at large.

Li Shiting, Director-general of
Science and Technology Innovation
Bureau of East Lake High-tech
Development Zone, congratulated YOFC
on its establishment of association for
science and technology and wished
YOFC AST to do a good job of AST in line
with the articles under the guidance of
the provincial and municipal associations
for science and technology. Meanwhile,
Director-general Li stressed that as
science popularization is a lifelong cause,
YOFC AST should inherit the scientific
and technological innovation culture and
strive to be an outstanding and exemplary
association of the development zone
and Wuhan Association for Science and
Technology. The development zone will
provide necessary support in terms of
logistics and talents to help the scientific
research level of YOFC move to a higher
level.
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YOFC Participated in the

PT Expo China 2017

[ The Editorial

From September 27 to September 30, PT Expo China 2017
has been held solemnly. As the largest global supplier for optical
fibre preform, optical fibre and cable, YOFC made a splendid
pose carrying a variety of super products at the invitation of
“China Information and Communication Industry Development
Summit 20177, “ICT China High Level Forum 2017”, also gaining
multiple heavy weight class awards in the “Annual Series of Wind
and Cloud Awards for PT/EXPO CHINA 2017” and “List of China
Communication Industry 2016-2017” in the corresponding period.
The series of activities by YOFC has aroused wide attention from
the vast clients, industry experts and government, associations
and media.

YOFC Booth Sustained Hot

This time YOFC, together with the Group branches,
made a wonderful appearance in PT/EXPO CHINA 2017 and
displayed the complete product series and relevant diversified
achievements of the company.

At the Expo, YOFC focused on showing the latest
achievement in communication optical fibre: FarBand ® Ultra
damping large active area optical fibre and Maxband® Wideband
OM5 Bend Insensitive Multimode Fibre. YOFC also displayed
multiple solutions at the Expo and its powerful strength as a
comprehensive solution and service provider. The solutions
include: 5G cabling, data center cabling, rail transit cabling,

22 | www.yofc.com | Smart Link Better Life

YCT CHINA HIGH LEVEL FORUM

d A » \CTOE-20VTBEEE

rural optical network cabling, coping with route nervousness,
consumer electronics AOC, FTTx and so on.

Apart from the display in new type of optical fibre and
various solutions, YOFC also showed special optical fibre, high-
power FBG, YOFC E-commerce platform etc. Numerous clients,
media and relevant personage in the industry came to YOFC
booth for a visit and talk. The development and progress made
by YOFC also received care and affirmation of relevant leaders.

Share of Cutting-edge Viewpoints at the High
Level Forum

In the “China Information and Communication Industry
Development Summit 2017” held with the Expo simultaneously,
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Zheng Xin, Sales Director of YOFC was invited to be present and
delivered a keynote speech of “The Belt and Road” Strategic
Practice of YOFC. The Director made a comprehensive analysis
of the opportunities and challenges confronting the optical fibre
and cable industry at present, introduced the internationalized
layout and future development planning of YOFC in recent years
by relying on the national proposal of “The Belt and Road”. In the
future, YOFC will also firmly implement this national proposal, go
deep into the internationalization initiative and provide satisfactory
optical connection solutions to global clients.

Xiong Zhuang, Vice-General Manager of YOFC R&D
Center and Optical Cable Technical Director of Manufacturing
Center attended “China Optical Communication Industry
Development Conference 2017” and addressed a speech
themed on 5G Bearing and Cabling Scheme. Mr. Xiong
expressed that YOFC has always been concentrating on R&D
manufacturing and development of related solutions concerning
optical fibre and cable over the past 29 years. Specific to the new
demand raised by 5G, YOFC has provided multiple zooming-out
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cabling solutions to 5G forward. Aiming at 5G high frequency
intensive networking, YOFC came up with the downsizing and
high density optical cabling solution.

Gaining Significant Awards in the Industry

“Annual Series of Wind and Cloud Awards for PT/
EXPO CHINA 2017” and “List of China Communication
Industry2016-2017” were announced during this Expo. YOFC
has the honour to win “Industry Contribution Award-2016~2017
Annual China Communication Industry Optical Fibre and
Cable Contributing Enterprise”, “Market Competitiveness
Award-2016~2017 Annual China Communication Intelligent
Manufacturing Leading Enterprise”, “Optical Communication
Annual Industry Outstanding Contribution Award”, “Annual
Excellent Cloud Computing Data Center Solution Award”. The
YOFC Maxband ® Wideband OMS5 Bend Insensitive Multimode
Fibre was awarded the “The Most Competitive Product Award of

PT/EXPO CHINA 2017”.
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'Intelligent Sharing of the Future'-
Promotion Conference of YOFC’s

New Products

[ The Editorial

On the afternoon of September 27", YOFC held a
promotion conference of new products with the theme of
‘Intelligent Sharing of the Future’. This conference has
invited representatives from operators, clients, industry
associations and media. During the conference, Yan
Changkun, the Vice President of YOFC, delivered the
opening speech and Duan Zhigang, the Secretary-general
of the Specialized Committee of Communication Cable and
Optical Cable of China Association of Communications
Enterprises, gave keynote adress.

YOFC launched a variety of new products and
solutions at the event, including Ultra Low Loss Fibre,
Maxband © WideBand OM5 Bend Insensitive Multimode
Fibre, High-power FBG for Fibre Laser, FIBBR ©
HDMI2.1 optical cable, YOFC iCONEC ® G4 Data Center
Interconnection Solution, Fibre Online-Interactive
Education Solution and All-optical Desktop Cloud
Education Solution etc.

Always taking the demand-oriented philosophy,
YOFC will continue to expand its primary product
categories and explore products in line with the law of
technological development and customer requirement. With
the rapid growth of demand for information consumption
by all walks of life as well as the fast development of
communication technology and the sustainable scale
construction of such communication networks as 4G,

5G and FTTx, a global information transmission network

will be gradually established in broader fields. In the

future, YOFC will be devoted to becoming the leader in
information transmission and smart link by shouldering
the mission of ‘Smart link, Better life’ and holding fast to
the core value of ‘Client Focus, Accountability, Innovation,
Stakeholder Benefits’.

A detailed introduction will be given in the following
articles concerning the YOFC super products like FarBand ©
Ultra damping large active area optical fibre and Maxband ©
Wideband OMS5 bend insensitive multimode fibre, dual-cladding
yb-doped fibre for fibre laser, KW class high-power FBG
etc.
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New Ultra-Low Loss & Large
Effective Area Single-Mode F

for Next—Generation Terrestri
Transmission Network

[0 Zhang Lei from R&D Center

The standard G.652.D optical
fibre are widely deployed in Chinese
land trunk network at present, while
most of the optical cables laid in the
1990s have reached 20--25 years’
service life. With the rapid development
of 400G or beyond 400G system, the
backbone network optical fibre should
be upgraded gradually in the next few
years. Therefore, how to choose the
right optical fibre for the long-distance
terrestrial optical cable is a key problem
urgent to be solved to the network
operators and optical communication
companies. In order to obtain the
best system performance, if we can
combine the ultra-low attenuation and
large effective area characteristics into
an optical fibre, such optical fibre will
be the best optical fibre in the next-
generation communication optical fibre.

1.Latest G.654.E
Recommendation

G.654 fibre has widely used
in submarine cable since 1990s, its
lower loss and larger effective area
characteristics are more suitable for
next generation 400G system. But
submarine cable deployment and
application conditions are quite different

30 | www.yofc.com | Smart Link Better Life

to terrestrial cable. So ITU-T decides
to make a new subclass for terrestrials
G.654 fibre and titled as G.654.E
fibre. Table 1 shows the latest ITU-T
G.654 specification and YOFC ultra-
low loss large effective area optical
fibre datasheet. Compared to G.654.
B&D, the new G.654.E specification has
tightened MFD and dispersion range
and pays more attention to macro-
bending performance. Due to the
complicated deployment condition of
terrestrial cable, the macro-bending
requirement of G.654.E is as same as
G.652.D fibre. As shown in the table1,
the ultra-low loss & large effective area
optical fibre (FarBand © Ultra) of YOFC
can meet and even be better than the
most existing stringent G.654.E standard
recommendation proposals.

2.Design and manufacturing
of optical fibre

The sectional structure of optical
fibre refractive index is as shown in
Diagram 1. YOFC ultra-low loss & large
effective area optical fibre used pure
silica concept in the manufacturing and
compared with the traditional fluorine-
doped external cladding structure ULL

fibre, YOFC adopts pure silica (SiO2)
as the optical fibre outer cladding. Due
to the reduction in the use amount of
fluorine-doped materials, in terms of
material preparation cost, preparation
technology difficulty, or environmental
protection and other points of view,
YOFC ultra-low attenuation large
effective area optical fibre products are
more competitive in the cost.

3.Product performance

3.10ptical fibre attenuation

In terms of theory and practical
points of view, the lower attenuation can
reduce the number of repeaters and
reduce the maintenance costs of long-
haul communication network. Therefore
the continuous reduction in the optical
fibre attenuation is the long-term goal of
optical fibre research and development.
For optical fibre R&D and manufacturing
enterprises, a qualitative and quantitative
analysis on various parts composed by
the attenuation in theory can effectively
help us find the best way to reduce
attenuation and guide our work direction
in the practical work.

Table 2 shows the specific
comparison value for each loss



Table 1. ITU-T G.654 fibre specification and YOFC G.654 series fibre datasheet.

ITU-T G.654 Specification

G.654.B G.654.D G.654.E

MFD@ 1550nm Nominal
(um) Tolerance +07 +07 +07
Effective area@ 1550nm (um?) \ \ \

Cable cut—off wavelength (nm) <1510 <1530

<1530

Attenuation@1550nm (dB/km)

Macro—bending 1550nm (dB) TBD TBD TBD
(R30mm =100
s e SN NS

*Dispersion coefficient @1550nm
(ps/nm/km)

dispersion slop @1550nm (ps/

Am2/km) <0.070 <0.070 0.050-0.070
PMD (ps/km’) <0.2 <0.2 <0.2
Cladding outer diameter (um) 125+1 125+1 125+1
Core cladding concentricity(um) <0.8 =<0.8 <0.8
Cladding circularity (%) =20 =20 =20

contribution factors of the ultra-low loss

YOFC

Farband®Ultra

-110
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YOFC

Farband®Ultra

-130

11.2-12.0 12.2-13.0
110 130
<1530 <1530
=<0.17 (Std.) <0.17 (Std.)
<0.16(LL) <0.16(LL)
=<0.15(ULL) =<0.15(ULL)
<0.05 <0.05
<01 <01
17-22 17-23
0.050-0.070 0.050-0.070
=<0.2 =<0.2
125+1 125+1
<0.8 <0.8
<1.0 <1.0

and large effective area optical fibre
and the standard G.652.D optical fibre’s
attenuation contribution by different parts
at 1550nm. Thanks to the pure silica core
design by PCVD process, the Rayleigh
scattering can be lower to about 0.12dB/
km and YOFC ultra low loss fibre’s typical
can reach to 01.5dB/km.

3.2Macro-bending loss

Another factor affecting the use of
large effective area optical fibre on land
is that the terrestrial cable installation
and application environment are more
complex than the submarine cable,
it often needs to go through some of
the corners or needs to leave enough
cable or fibre length in the junction box,
therefore, the terrestrial optical fibre

must be ensured to have better macro-

bending resistance performance than
the submarine optical fibre.

The main factor affecting the
macro-bending is the profile design of
the optical fibre. The depressed trench

structure is the main design scheme used
for bend-insensitive G.657 optical fibre,
while in our ultra-low loss large effective
area optical fibre design, we use a similar

structure, which can optimize the volume

Radium [um]

Core

[%V] 14 @Anejey

Inner clad

SiO; outer clad

2" Clad

Trench

Diagram 1 for optical fibre refractive index profile structure
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Table 2 Standard G.652.D and ultra—low attenuation optical fibre attenuation spectral decomposition

_ Standard G.652.D Ultra—low loss & Large Aeff. fibre

Rayleigh scattering contribution
Infrared absorption contribution
Others

Total attenuation

of the depressed trench to a reasonable
value in order to obtain a better bending
resistance performance. As shown in
the following Diagram 2, compared with
the standard G.652.D single-mode fibre,
our ultra-low loss large effective area
optical fibre has more excellent bending
insensitive performance; it can fully
meet and be better the standard G.657.
A1, thereby meeting various harsh and
complex environment requirements in the
actual deployment of the terrestrial cable
application.

3.3Micro-bending loss

The most worried thing in
the industry is the micro-bending
performance for the use of the large
effective area optical fibre on land.
Micro-bending performance is an
important factor affecting the cabling
design and cabling process, better
micro-bending performance can
reduce the difficulties in the cabling
design and cabling process and
improve the performance stability
of the optical cable under different
application conditions, especially in
extreme environments. But the current
mainstream methods for increasing the
effective area of the optical fibre is to
increase the fibre core layer diameter
or reduce the fibre core layer relative
refractive index, both designs will have
a negative effect on the micro-bending
of the optical fibre. While the ultra-low
loss large effective area optical fibre of
YOFC Company has effectively reduced
the micro-bending loss of the ultra-low

32 | www.yofc.com | Smart Link Better Life
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Diagram 2 Comparison of macro—bending loss

Microbending performance comparison
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Diagram 3 Comparison of micro—bending losses between the ultra—low loss large effective area optical fibre and

the standard G652 optical fibre

loss large effective area optical fibre
by using the specially optimized and
designed depressed trench structure
design and combining with the special
optical fibre coating process. Diagram
3 shows the comparison of the micro-

bending performances between

YOFC's ultra-low loss optical fibre with
an effective area of 110um?® and the
standard G.652.D single-mode fibre, it
can be seen that YOFC optical fibre has
excellent micro-bending performance
and its typical micro-bending loss
is less than 0.5dB / km in the whole
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Diagram 4 the schematic diagram for optical cable structure

wavelength range.

3.4 Optical cable TCT
performance

As discussed above, since the
application environment of the terrestrial
optical cable is more complex and harsh
than the environment of the submarine
optical cable, the terrestrials optical
cable needs to keep the link loss stability
even under the more fierce temperature
change conditions. To further validate the
performance of YOFC's optical fibre after
cabling, we have performed the relevant
cabling experiments. In the summary of
the relevant standards, the optical fibre
temperature cycle test is commonly
used to detect the changes in loss with
temperature. In the experiment, we placed
12-core ultra-low loss large effective
area (110pum?) optical fibre in an optical
cable pipe of a GYTA for TCT experiment;
Diagram 4 shows the schematic diagram
for our optical cable structure.

We can see from Diagram 5 that
when the temperature changes in the
range of -40 degrees Celsius to +70
degrees Celsius, the loss changes of
our ultra-low loss large effective area
(110um?) optical cable will be less than
0.01dB / km and far superior to 0.05dB
/ km specified by the IEC and ITU-T
standards.

3.5Loss changes during the
cabling
In 2016, YOFC provided about

21,000Fkm Farband®Ultra-110 fibre to
China Mobile. Diagram 6 shows the loss
changes for YOFC ultra-low loss large
effective area optical fibre before/after the
cabling. The blue bar is fibre loss distribution
before cabling and the blue line is the low
accumulative data of the fibre; the red bar
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is the loss distribution after cabling and the
red line is the low accumulative data of the
cable. The typical loss of YOFC optical fibre
before cabling is about 0.158dBkm, while
the cables’ typical loss is about 0.161dB/km.
In this project, we use the G.652.D technical
setting during the cabling and the ultra- low
loss & large effective fibre is stable during

the cabling.

4. Conclusions

The ultra-low loss and large
effective area of YOFC optical fibre
has super low loss coefficient, larger
effective area, excellent macro-bending
and micro-bending performance as well
as excellent adaptability of deployment
and is the best choice of the next
generation 400G and super 400G
terrestrial communication system.

Ultra low loss & large effective area fiber cabling environment
characteristics

0.015

e
o
=4

Temperature

2
o
1=}
@

Attenuation@1550nm[dB/km]

-0.015

Temperature[C]

N
°

A
°

&
©

Diagram 5 Changes in the optical fibre loss with temperature: 12 colors represent the loss changes of
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OMb)5 Multimode Fiber for High
Speed SWDM Systems

[0 Huang Rong from R&D Center

Server virtualization, cloud
computing, and higher speed ports
are now driving network to 100 Gbps
and eventually 400 Gbps in data
centers. Short Wavelength Division
Multiplexing (SWDM) is a promising
technique to increase the transmission
capacity of multimode fibers. In June
2016, the Telecommunications Industry
Association (TIA) issued a standard
of a new type of multimode fiber
named Wideband, which targets an
operational window between 850 nm
and 950 nm with Vertical Cavity Surface
Emitting Lasers (VCSELs) to support 4
wavelengths SWDM in TIA-492AAAE.
Besides, OM5 was chosen as the official
designation for cabling containing
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Wideband Multimode Fiber in the
upcoming third edition of ISO/IEC 11801.
SWDM4 technology saves four times the
amount of optical fibers, reducing fiber

25

20 i /
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w

EMB (GHz.km)
S
\

‘,7
5/

0

A

counts from 8 to 2 for 100 Gbps and
even from 32 to 8 for 400 Gbps links.
The wideband multimode fibers are
required to have high effective modal

I I
Full Ge

== Ge-F co-doping

800 810 820 830 840 850 860 870 880 890 900 910 920 930 940 950

Wavelength (nm)

Figure 1. Computed EMB of multimode fibers with different core material compositions versus wavelength



bandwidth (EMB) performance over a
wide range of wavelengths from 850
nm to 950 nm. This novel optical fiber
extends the benefits of multimode fiber
within connected and efficient buildings
and within data centers worldwide.

In this paper, we present our
work on the design, fabrication and
characterization of the novel bend-
insensitive Wideband Multimode Fibers

TRI (A %)
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Radius (um)

(OM5). 100 Gbps SWDM4 transmission
tests were also carried out over OM5

Figure 2. Schematic of WB MMF refractive index profile

and OM4 fibers. The transmission
testing results show that OM5 fibers
have a great potential application in the
evolution of SWDM systems from 100
Gbps to 400 Gbps.

1.Requirements for Wideband
MMF

The wideband multimode fiber
is specified in TIA-492AAAE, taking
the both Excel link models for IEEE
100GBASE-SR4 and Fibre Channel
32GFC into account, that the EMB
minimum values are 4700 MHz « km

VCSEL 880nm *

14000

Q

+ DEMUX

Optical fiber
Figure 4. Schematic of the 100G SWDM4 transmission
BERT Clock Rec. Tx
4+25G |
PRG SWDM
0OSsC Rx

Figure 5. Overview of the experimental setup

- OM4
p—— i —#— Wideband MMF
/./ \ ©Q TIA standard

10000 / \

8000 \

6000

4000 \

2000 -9

1] T T T T T ]
840 860 880 900 920 9240

960
Wavelength (nm)

Figure 3. Tested EMB of Wideband MMF and OM4 fiber versus wavelength

at 850 nm and 2470 MHz « km at 953

nm. With these bandwidth requirements

fulfilled, the Wideband MMF is able to

support four SWDM channels between

MME 850 nm and 950 nm at speeds of

over 25 Gb/s to realize a 150 meters
transmission link at least.

Besides, the Wideband MMF is

required to have a small macro-bending

loss, less than 0.2 dB at 850 nm and 0.5
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Figure 6. BER curves of Wideband MMF and OM4 fiber as a function of fiber length at (a) 850 nm and (b) 940 nm

dB at 1300 nm with 2 turns at bending
radius of 7.5 mm.

2.Wideband MMF design and
fabrication

OM4 multimode fibers only focus
on a narrow wavelength range near 850
nm to achieve high EMB performance. It
cannot support 4 wavelength channels
to maintain maximum reach. It is shown
in our research that, wavelength range
of fibers with high EMB performance
can be broadened by optimizing the
composition of the doping materials
in fiber core. Conventionally, there is
mainly Germanium doped in multimode
fiber core to obtain a positive graded
refractive index. Herein, Fluorine is
adopted additionally doping in fiber
core with certain concentration. Figure
1 presents the computed results of EMB
performance of multimode fibers with full

850 nm 880 nm 910 nm 940 nm 850 nm
e N D O G - -
B & —m
B [ —
oom B B BN BT 250m
5 - B B —m
= . [—
I F — 1§ L
- 1 F B
I — — — r—n

Figure 7. Optical eyes of the 100G SWDM4 transmission over Wideband MMF

at various lengths
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Germanium and Germanium-Fluorine
co-doping in fiber cores. And the alpha
values were taken into account to keep
the refractive index profiles with best
bandwidth at 850 nm.

WB MMF can be fabricated via
the plasma chemical vapor deposition

—

PCVD) process that can realize
elaborated co-doping of Germanium and
Fluorine. Figure 2 shows the schematic
refractive index profile of a WB MMF.
The trench structure design in fiber
cladding helps the fiber get an excellent
bend insensitive performance.

3.Wideband MMF
characterization

The EMB performance is
measured using a high resolution DMD
bench with a tunable Titanium-Sapphire
laser at various wavelengths. Figure
3 shows the EMB performance of The

various lengths

Fiberlength (m)

fabricated Wideband MMF and OM4
fiber over wavelengths from 850 nm
to 950 nm. The sharp decline of EMB
performance at longer wavelengths
hinders the OM4 fiber to apply in the
SWDM4 system.

In order to compare the
transmission performance of Wideband
MMF and OM4 fiber, we measured bit
error rate (BER) curves as a function
of the fiber length using a Finisar
100GE SWDM4 optical module. Figure
4 is a schematic of the Finisar 100GE
SWDM4 optical module function. The
transceivers transmit four streams of 25
Gbps data at the wavelengths of around
850, 880, 910 and 940 nm.

The overall experimental setup
is shown in Figure 5. Signals generated
by a pulse pattern generator (PPG)
were processed by the Finisar 100GE
SWDM4 optical module, then transmitted
by the multimode fiber samples, finally

880 nm 910 nm 940 nm

)
| \
)

)
)

4 /
|
’ J

Figure 8. Optical eyes of the 100G SWDM4 transmission over OM4 fibers at
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Buffered WB MMF TCT @850nm in Figure 7 and 8, respectively. The

0.4 100 Wideband MMF provided open eyes at
——LSZH —+—-PVC ——Temperature(C)

[\ [

1 80 all wavelengths after 300 meters, while
1 60 the eye was almost closed after 300
meters of OM4 fiber.

Wideband multimode fibers

0.3

0.2

1 40

0.1

20

are usually applied in buffered fibers

Temperature (C)

subjected to different temperature
changes, such as in data centers. The

Induced Attenuation (dB/km)

fabricated Wideband multimode fibers
-0.2 -60

6 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 has been coated with low smoke zero
Time (h)

halogen (LSZH) and Polyvinylchloride
Figure 9. Temperature cycling test of fabricated WB MMF with different buffered materials at 850 nm (PVC) buffered materials respectively
to test the attenuation change with

temperature. Temperature cycling test
Buffered WB MMF TCT @1300nm
0.4 100
——LSZH —+«PVC - Temperature(C) shown in Figure 9 and 10, respectively.
03 I \ I \ 1 80
60

’ /—\ /—\ / \ / \ | Other fiber characteristics are listed in
0.2 / \ / Table .

results at 850 nm and 1300 nm are

1 40
OM5 fibers and SWDM technology

have higher transmission rates, longer

20

Temperature (C)

transmission distances, fewer fiber

Induced Attenuation (dB/km)

amounts, and lower wiring costs. Not
only for current urgent 100G data center

0 4 8 12 16 20 24 28 32 3 40 44 48 52 56 60 64 construction, OM5 fibers and SWDM
Time (h)

technology provide a low cost, low
Figure. 10. Temperature cycling test of fabricated WB MMF with different buffered materials at 1300 nm energy consumption, high performance,
perfect compatibility of high quality
received by a bit error rate tester (BERT) Optical eyes of the 100 Gbps solutions, they are also for the next
and an oscilloscope (OSC) to observe SWDM4 transmission over Wideband generation of data center upgrade to
the electrical eye diagrams. A clock MMF and OM4 fibers are displayed 200G, 400G or even higher speed.
recovery was used before bit error
rate testing. It should be noted that the
optical eye diagrams were obtained at
the fibers output directly, not through the
Rx of the SWDM4 optical module.
Figure 6 reveals that, without
forward error correction (FEC)
technology, both the Wideband MMF
and OM4 fiber can achieve error free
operation (BER < 1E-12) at the length
below 340 meters at 850 nm. However,
at 940 nm, the OM4 fiber transmission
distance drops sharply, while the
Wideband MMF still maintains a low
BER below 340 meters. The fabricated
Wideband MMF can support a distance
of over 300 meters in 100 Gbps
transmission, which is far exceeding the

standard requirements of 150 meters.
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Double-cladding Yb Doped Fibre
In fibre Laser

[ Yang Yucheng from Specialty Products Business Unit

Thanks to the rapid development
and mature of materials processing
industry, industrial laser continues
to grow in the global market share
of laser, highlighting the fibre lasers.
Furthermore, the fibre laser is also
growing rapidly in the domestic market.
The statistics shows that the fibre laser
production capacity has reached 74,000
sets in 2016, among which 60,000 sets
of low-power fibre lasers, 12,000 sets of
power fibre lasers and over 2,000 sets
high-power fibre laser.

In terms of fibre laser system,
the development of active fibre and
passive fibre, laser diodes and a variety
of fibre optic devices becomes mature
gradually, significantly contributing to the
development of fibre lasers and amplifiers.
The fibre laser, based on the performance
characteristics of double-cladding Yb

doped fibre, especially the larger-mode-
area double-cladding Yb doped fibre
(LMA DC-YDF) and matched larger-mode-
area double-cladding passive fibre (LMA
DC-GDF), features excellent advantages
in terms of high output power (high
peak,high average power), beam quality,
integration and low cost.

In recent years, the domestic
fibre laseris outstanding performance,
but mostly in the low-power field. The
statistics shows that domestic fibre
laser accounts for more than 92% in
the low and medium power shipments.
However, in high-power applications,
foreign companies still play a dominant
role. Although the domestic enterprises
have made great strides forward in
this area through the localization of
pumping source package, pump
combiner, energy combiner, isolator,

FBG, laser delivery components, and
gradually get rid of dependence on
foreign enterprises, there are still some
huge gaps in respect of technology and
quality of key devices. For example,
some devices fail to achieve localization
production in the full power band
such as pump source chip, matched
larger-mode-area double-cladding
passive fibre and larger-mode-area
double-cladding Yb doped fibre. In
addition, since most of the fibre laser
manufacturers are using imported
large double-cladding Yb doped fibre
and its supporting double-cladding
passive fibre, it indicates that the core
raw material of fibre laser has not
achieved localization. Meanwhile, the
strict verification standards and its long
cycle for verification further restrict the
development and update of laser fibre
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Table 1 Parameters of 1125MM Larger—Mode—Area Double Cladding Yiterbium Doped Fibre (LMA DC YDF)

Core diameter (um) 20
Core NA 0.08+0.05 0.08+0.05
Cladding diameter (um) 125
Cladding shape Octagon Octagon
e
Slope efficiency >75% >70%
Cladding NA >0.46 >0.46

products. It follows that localization
for double-cladding Yb doped fibre
and double-cladding passive fibre
is an important factor that impedes
the smooth development of domestic
fibre lasers. Therefore, the localization
mission is urgent and without delay.
With five years of technical
accumulation, platform creation and
product serialization research and
development, YOFC has gradually

MR

Combiner |

|1 DCYDF

HR-FBG
(1064nm)
LD pump MM 105/125

10/125 Modulator OC-FBG L,
v (1064nm)

launched 125um series larger-mode-
area double-cladding Yb doped fibre for
low-power fibre laser and 20/400 series
double-cladding Yb doped fibre for
medium and high-power fibre laser.
Through the MCVD platform,
YOFC significantly optimizes
photondarkening and high power
impact resistance performance of Yb
doped fibre for the first time in the
country via the process of doping CDS

Isolator

chelate and aluminum ,phosphate
Jytterbium. Meanwhile, thanks to years
of technology accumulation, YOFC has
established a mature rod process route,
which has not only greatly improved the
production capacity of single rod, but
also improved batch consistency and
geometric uniformity of fibre.

125um larger-mode-area double-
cladding Yb doped fibre provides
10/125 and 20/125, as shown in Table 1.

125pum series larger-mode-area
double-cladding Yb doped fibre is
mainly for the typical MOPA and Q-type
20W fibre laser marking market. With
the high absorption coefficient (> 1.6dB/
m @ 915nm) and over 60% light-light
conversion efficiency, DC-10/125YDF
can maintain the 1st amplifier use length
of about 4 meters. MOPA  marking
machine can significantly minimize
the use length of fibre and save cost.
What's more, the fibre can reduce the
design requirements for cooling of laser

WEBAR |

LD pump
ME X

MM 105/125

Figure 1 YOFC's low power active and passive fiber solutions

Table 2 Parameters for Larger—Mode—Area Double—Cladding 20/400 Yb Doped Fibre

Core diameter (upm)
Core NA
Cladding diameter (pm)
Cladding shape

Cladding absorption coefficient (dB/m)

Cladding NA

Light=to—light conversion efficiency
(915nm)
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20.0+£2.0
0.065+0.05
400+5
Octagon
0.39+£0.3
>0.46

>65%

(N+1):1 Combiner§

Isolator

e S
>
S

v

DC YDF 20/125

system in the nearby 915 nm flattened
absorption spectrum. Since the Q-switch
fibre laser marking machine can reduce
the length of resonant cavity, lower
cavity loss, compress pulse width,
increase the pulse widening tolerance
of 2st amplifier, it can guarantee to
improve the quality of marking. YOFC's
low power active and passive solutions
are shown in Figure 1.

The laser applies YOFC's double-
cladding 10/125 and 20/125 Yb doped
fibre, its power output can be controlled



YOFC 20/400 Yb doped double cladding fiber

H

Combiner HR

7S

Splice Splice ocC

Figure 2 High Power 20/400 Fibre Laser Schematic Diagram

between 19-21 W, and pulse width
between 90-110ns. What's more, when
YOFC's 20/125 DC-YDF adopts the
larger-mode-area design and 20um
core doping has optimized its design,
the fibre laser can maintain output beam
quality of almost M2 <1.5.

With the optimized fibre drawing
process, the fibre manufactured by
YOFC Company has significantly
improved in the environmental stability,
especially verified by aging test in the
harsh high temperature and humidity
environment. When the fibre is applied
in an aging environment of 125°C and
2 atmospheric pressures for 24 hours,
the glass cladding and the inner coating
still maintain consistent stripping force.
When laser manufacturer implements
500-hour continuous operating
verification process, the power output
fluctuation of fibre laser with the fibre
manufactured by YOFC is within 5%;
when the YOFC 125um series double-
doped Yb doped fibre is placed into
the 85 °C/85% RH aging conditions,
the power fluctuations remain within
3%, and the secondary output can still
maintain excellent beam quality.
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Figure 3 Test Results for 915nm Pump Light—Light Conversion Efficiency

500 600

For the key fibre raw materials
applied in the CW medium and high-
power laser 300W-1500W, YOFC
launched a larger-mode-area double-
cladding 20/400 Yb doped fibre, the
specification are shown in Table 2.

The cost of medium and high
power CW laser is mainly from total
power and thermal management of the
pump source. The active fibre produced
by YOFC features high conversion
efficiency, which can reduce the power
output and heat management difficulty
of the pump source. Meanwhile, the
higher conversion efficiency can reduce
the heat generated by the fibre, greatly
retard the aging of the fibre coating,
improve the service life of fibre and even
the entire machine, thus maintaining the
stable power output for much longer time.

20/400 high power fibre laser
schematic diagram is shown in Figure
2. The 915nm pump optical coupling is
tested with 1080nm high and low reflection
grating. In fact, the light-light conversion
efficiency of YOFC's larger-mode-area
double-cladding 20/400 Yb doped fibre
reaches 67%, and will grow gradually with
the increase of pump power (See Figure 3

1600

1550

1500
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-
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CPS 1080nm laser

to check test results) .

To verify the higher power stability
of the YOFC 20/400 fibre, the tester has
carried out 1400W stability test. Test
results show that power fluctuation value
of YOFC 20/400 fibre within 1 hour is at
0.21%, as shown in Figure 4.

Above all, 125um series of
10/125 and 20/125 double-cladding
Yb doped fibre for fibre laser in the
low power marking application are
launched by YOFC. The adhesion
between glass cladding and inner
coating of fibre in high temperature
and humidity environment ensures
its operating reliability. What's more,
the conversion efficiency for double-
cladding 20/400 Yb doped fibre in
the medium power has reached 67%,
and 1400 w output power fluctuation
remains extremely stable.

As we look to the future, YOFC
will focus on the future development of
fibre laser market, and strive to provide
industry-oriented high-quality special
fibre based on its deep understanding of
fibre laser and its application, production
platform, technical expertise and long
history of process for special fibre.

BHIE (W)

1350
1300
1250
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700 o 10

20 30 40 50 60
B318) (min )

Figure 4 One Continuous Hour Power Test Under 1400W
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[0 Gan Quan from YOFC Optical System'Cen

In April 2017, YOFC (Wuhan)
Optical System Joint Stock Limited
Company (hereinafter referred to as
"YOFC Optical System Company")
launched a double-clad fibre grating
(model: AFBG-DC-20/400-1080) officially
to be used in 1,000W fibre laser and
passed the test and certification of the
Client in June. Now the Company has
become the first domestic manufacturer
that can produce fibre grating for high-
power fibre laser in batches and it broke
the deadlock that the domestic high-
power fibre grating market had been
monopolized by foreign manufacturers
for years.

Fibre laser has become one of
the main industrial lasers in
the world

As the representative of G3 laser
technology, fibre laser, comparing
with traditional semiconductor laser,
solid laser and CO2 laser, has merits
such as good optical quality, high
photoelectric conversion efficiency,
compact structure, low maintenance
cost and high reliability. By virtue of
those merits, fibre laser application
has made rapid development in the
last decade; it can be used in welding
cutting, laser marking, biomedical, laser
radar, remote sensing survey, manless
driving and aerospace fields and it is
in our everyday life. The application
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Fig. 1 Global Sales of Industrial Lasers Grew Steadily (Unit: USD 100 million)

will also further promote the fibre laser
industry into anther "Golden Decade".
At present, fibre laser has become one
of the main industrial lasers in the world
and it occupies more than 50% of the
global industrial market.

Fig. 1 shows the growth trend of

Fig. 2 Fine Production Process

global sales of industrial lasers and it
is drawn by Industrial Laser Solutions
based on the data published each year
from 1995 to 2015. To see from this
figure, except the period of financial
crisis in 2009 during which the sales
dropped, the sales of industrial lasers




Table Product Indexes of 1,000W High—Power Fibre Grating Launched by YOFC Optical System Company

Parameter
Type of optical grating

Central wavelengthC@25°C(test environment "air")
Wavelength difference

Peak reflectivity @ reflected bandwidth (full width at half

maximum)

Bandwidth (full width at half maximum)

(SLSR) Side lobe suppression ratio (SLSR)

Type of optical fibre
Peak pump power
Length of grating fibre

grew steadily within this 20-year period
since 1995, especially since 2012, the
growth rate has increased. The most
important element is the large increase
of market share of fibre laser.

Broke the long-term monopoly
of foreign manufacturers

Our country is the largest
industrial laser market accounting
for 24% of the global market. In
recent years, domestic fibre laser
manufacturers have been making
efforts continuously and accelerated
the home-manufacturing process
and most of them have occupied the
medium and high-power fibre laser
market; however, the high-power fibre
laser market still depends on import for
more than a share of 80%. Seeing from
the components of fibre laser, pumping
source sealing, pumping source
coupler, laser beam combiner, special
optical fibre and laser transmission
assembly have been domesticated
gradually; however, for some key
elements including high-power fibre
grating and high-power optical
shutter, almost all of them depend
on import and, for this, domestic
manufacturers have been suppressed
by foreign manufacturers and tilted
away from initiative both in capacity

7 i
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Model: AFBG-DC-20/400-1080

Specification Unit

High reflector Output coupler
1080+2 nm
nm
>99 15+5 %
2.5+0.5nm 1.5+0.5nm nm
dB

Nufern LMA-GDF-20/400-M or customer-specified
1000 W

1m at both left and right side

-118.8
1176, A00kelit 7 mo

o B R

Fig. 3 Excellent Index Parameters

increase and cost control. As a result,
the development of domestic high-
power fibre laser has been restricted
seriously.

The launching of 1,000W high-
power fibre grating of YOFC Optical
System Company broke the deadlock
that the high-power fibre grating market
had been monopolized by foreign
manufacturers for years and provided
more and better choices for domestic
fibre laser manufacturers. Comparing
with other manufacturers, YOFC Optical
System Company can provide 1,000W
high-power fibre grating with the
following characteristics:

Wavelength difference
between high reflector and output
coupler can be controlled within 0.2nm.

Parameters
including wavelength,
bandwidth and reflectivity
are high in control
precision.

Temperature
rise coefficient of optical
grating is low.

Side-mode
suppression ratio is high
and loss is low.

Product indexes
are shown in the following
table.

About YOFC Optical System
Company

YOFC (Wuhan) Optical System
Joint Stock Limited Company is a joint
venture with Yangtze Optical Fibre and
Cable Joint Stock Limited Company
as the first majority shareholder.
This company mainly involves in the
R&D, production and sales of various
optical devices including high-end
fibre grating, grating filter and fibre
dispersion compensation module
to be used in fibre laser and 980nm
pump laser. YOFC Optical System
Company has more than ten years of
experience in R&D and production of
optical device and is an ISO9001:2008,
1ISO14001:2004 and OHSAS18001:2007
certified company.
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Industrial leaders gathered at OVC
for CRU's World Optical Fibre &
Cable Conference

As a top-notch international event in the global fibre and
cable communication industry, CRU's World Optical Fibre &
Cable Conference 2017 invited world leading manufacturers
of fibre preform, fibre and communication cable products,
to discuss industrial development and explore cooperation
opportunities with relevant customers and service providers on
the product supply chain. The conference will create a unique
opportunity for attendees to communicate with decision makers
of major global fibre and cable manufacturers, and is expected
to attract more than 700 representatives.

As a world leading fibre and cable event, CRU's World
Optical Fibre & Cable Conference has come at the right time when
the fibre and communication industry is at a subtle turning point.
With the entry of the world into an important new era of information
and communication technology, the conference will focus on the
concept of fibre network, major changes in product demands and

production capacity, and other issues this year. The three-day
conference will enable attendees to explore the impact of the fast-
developing global communication industry on the fibre and cable
industry. An exhibition zone will be set up during the conference to
showcase the latest products, technologies and services causing
drastic changes to the supply chain.

According to CRU's statistics, China has become the
world fibre and cable manufacturing and marketing center,
and will be the R&D, consultation and service center in the
future. As the most important fibre and cable industry base in
China, Wuhan, known as the "Optics Valley", is the top choice
to find out the latest trends of the fibre and cable industry.
As a Chinese leading fibre and cable enterprise, YOFC, with
the longest industry chain in the industry, has mastered many
core production technologies, thus becoming CRU's preferred
partner for the conference.

>
>

About CRU

CRU is an authoritative independent consulting agency in the fields of mining, metals, electric power, cable, fertilizers and
chemicals. Founded in the 1960s, CRU has recruited more than 200 industrial experts, and established offices in London, Beifing,

Santiago, Sydney and key U.S. cities.

CRU Convention & Exhibition is responsible for organizing global high-end conventions/exhibitions in fields including

mining, metals and fertilizers. CRU is well known for its authoritative and independent industrial analysis and research. Based on

comprehensive and detailed research, it provides customers with the most reliable professional opinions and the most in-depth

market analysis.
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Review of CRU's Optical Fibre &

Cable Conference

2015 CRU's APAC Optfical Fibre & Cable Conference

CRU co-hosted APAC Optical Fibre & Cable Conference 2015
with YOFC from October 14 to 16, 2015. This was the first time that
CRU had hosted the global fibre and cable conference in Asia and
China. It is also CRU's only conference focusing on the fibre and cable
market. Guests from government departments, telecommunication
operators, equipment manufacturers, industrial organizations and
research institutes got together with more than 400 representatives
including world top industrial experts, to look into the trends of the fibre
and cable market in the Asia-Pacific region, especially China. Zhuang
Dan, Chairman of the Conference and President of YOFC delivered an
address. As an important conference in the history of the fiber industry,
the conference is of great significance to promoting the implementation
of global broadband strategies, pushing forward win-win cooperation in
the optical communication industry and achieving the prosperity of the
fibre & cable industry, said him.

At the opening ceremony, Jia Yaobin, Member of the Standing
Committee of the CPC Wuhan Municipal Committee and Executive Vice
Mayor of Wuhan delivered a welcome address and announced the
opening of the conference. The optoelectronic information industry is
the main force with which the Optics Valley of China (OVC) participates
in global competition on behalf of China. Here China's first fibre
emerged and China's largest fibre and cable R&D and production base
was established here. OVC leads the world in fibre and cable output
and sales. Fibre and cable enterprises like YOFC and FiberHome are
renowned in the world. CRU's APAC Optical Fibre & Cable Conference
has come to Wuhan at the right time. As a global fibre and cable event,

the conference will bring together industrial peers from across the world,
promote the development of Wuhan's fibre and cable industry, and
open a brilliant page for the development of the fibre and cable industry,
said him.

At the conference, Wu Suoning, Editor-in-Chief of People's Posts
and Telecommunications News, an authoritative media outlet in China's
communication industry, presided over the summit dialogue. The
leaders of China's five major fibre and cable enterprises-Zhuang Dan,
President of YOFC; He Shuping, President of FiberHome; Qian Jianlin,
Chairman of Hengtong Group; Xiao Wei, President of Futong Group and
Xue Chi, President of ZTT Group exchanged ideas on the actualities
and prospect of the Chinese fibre and cable market. Informatization
construction, the "Belt and Road" Initiative, the "Broadband China"
strategy and "Made in China 2025" will inject sustained power into the
industry. Facing the new opportunity from the times, Chinese fibre and
cable enterprises need to speed up transformation and upgrading,
improve innovation capacity, quicken the pace to go global and play an
important role in the international market.

Zhuang granted an interview on the sidelines of the conference.
With the acceleration in UWB construction and the constant deployment
of 100G and 100G+ band, fibers with (ultra) low loss and large effective
area have become the R&D focus of the industry. YOFC has kept
ahead in the industry in the R&D of fibres with ultra low attenuation and
large effective area. Particularly, YOFC has mastered VAD and OVD
processes for manufacturing performs decisive to fibre performance, to
become the world's only company owning three preform technologies.
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After the success of CRU's APAC Optical
Fibre & Cable Conference 2015, the 1st World
Optical Fibre & Cable Conference, hosted
by the Commodity Research Unit (CRU) and
Yangtze Fibre and Cable Joint Stock Limited
Company (YOFC), was held at the Optics Valley
of China (OVC)from November 2 to 4, 2016. The
conference attracted more than 600 guests and
world top industrial experts from government
departments, telecommunication operators,
equipment manufacturers, industrial organizations
and research institutes, bringing together Chinese
top fibre and cable enterprises represented by
YOFC, FiberHome, Futong, Hengtong and ZTT,
as well as American, Japanese, European and Indian fibre
and cable giants represented by Corning, Prysmian, ShinEtsu
and Sterlite. The conference also drew great attention from
institutional investors, including CICC, CITIC Securities,
Hony Capital and other financial institutions which sent
representatives for the conference.

In recent years, the global fibre and cable industry has been
rising and "China Speed" has been more compelling, said Zhuang
Dan, Chairman of CRU's World Optical Fibre & Cable Conference
2016 and President of YOFC. In 2016, China contributed about
60 percent of global cable output, and YOFC developed into the
world's largest fibre preform and fibre supplier, as well as the
world's second-largest cable supplier. With the continuous growth
of market demand and the constant improvement in innovation
capacity, China is expected to become the "four centers" (R&D
center, manufacturing center, sales center, consulting and service
center) in the global fibre and cable industry. The annual global
industrial event hosted by CRU in China has created an exchange
platform for Chinese fibre and cable manufacturers and global
industry insiders, and boosted the building of China into the "four
centers". Through the conference, multitudes of international
customers and upstream and downstream manufacturers have
acquired further knowledge of the Chinese fibre and cable market,
which will provide a new opportunity for Chinese fibre and cable
manufacturers to develop the international market; Chinese
manufacturers have acquired frontier industrial information by
listening to industrial experts' predictions of industrial trends and
discussions about future industrial development, which will inject
new vitality for the prosperity of China's fibre and cable industry-the
common wish of the industry.

In the "summit dialogue" highlighting the conference, the

leaders of China's five major fibre and cable enterprises-Zhuang
Dan, President of YOFC; He Shuping, President of FiberHome;
Qian Jianlin, Chairman of Hengtong Group; Xiao Wei, President of
Futong Group and Xue Chi, President of ZTT Group exchanged
ideas on the actualities and prospect of the Chinese fibre and
cable market. As the Chinese saying goes, "All good principles
should adapt to changing times to remain relevant", with the
surge in the social demand for information consumption and
the rapid development of communication technologies, 4G, 5G,
FTTx and other communication networks have been constructed
continuously on a large scale, the global ubiquitous information
network will be built progressively in more fields, and the market
demand for fibres and cables will stay robust. A broad market
needs innovative development and win-win cooperation. The
conference will strengthen industrial exchange and interaction,
accomplish advantage complementation, offer advice on future
development and promote the sound development of the global
fibre and cable industry, said Zhuang.

The hosting of the 1st World Optical Fibre & Cable
Conference at OVC, Wuhan, China shows that China's fibre and
cable industry has enhanced its international voice and influence.
Over the past decades, China's fibre and cable industry
has grown constantly and improved in innovation capacity
significantly, thus gradually narrowing its gap with developed
countries and overtaking them in some fields. Remarkably,
guided by the "Belt and Road" strategy, Chinese fibre and cable
enterprises are stepping up globalization. YOFC's globalization
layout has taken effect. YOFC has established plants in Myanmar,
Indonesia and South Africa, and will establish a new one abroad
annually over the next few years.
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The three-day World Optical Fibre and Cable Conference 2017 is around the corner.
What is the schedule? What will industrial talk about? What is the future of optical fibre

and cable innovation? Now let me show you the highlights.

iz, Session 1
The China opftical fibre and cable
industry leadership panel

The world’s leading producers of optical fibre and cable
discuss the challenges and opportunities ahead for supplying
global fibre and cable markets.

© What is the update on new preform capacity? Is the
industry keeping pace with demand in the short- to medium-
term?

© Current domestic vs. export focus. What is the
potential future role for Chinese producers in export markets?

© What is the longer-term strategy in preparation for the
arrival of ultra-broadband and 5G networks?

© What emphasis is being placed on innovation in
product design and manufacturing?

O New fibre applications that industry leaders expect to
disrupt the market and drive the next wave of design

Featuring presentations from

Dan Zhuang The Executive Director and President of Yangtze
Optical Fibre and Cable Joint Stock Limited Company

Wei Xiao The Executive director and President of Futong Group
Co.,Ltd.

Jun Ge The President of FiberHome Telecommunication
Technologies Co.,Ltd

Jianlin Qian The Executive President of Hengtong Group
Co.,Ltd.

Chi Xue Zhongtian Technology Group Co.,Ltd.

(Arrange in the order of speech)

Preparing for the 5G era
© What are the transport network requirements in the 5G

era?

60 | www.yofc.com | Smart Link Better Life

Session 2

Demand insights from China’ s
major consumers

Hear telecom operators, utilities and broadcasters outline
what they forecast will be their next generation of optical fibre
and cable needs.

O How is the“Broadband China”’strategy and the
promotion of all-optical network construction being implemented
by network operators?

© What trends in high definition and on-demand
consumer trends will be driving increased bandwidth
requirements on future networks?

© How can the optical fibre and cable supply chain
improve their service offering for telecom operators, utilities and
broadcasters?

O Is the value chain in telecoms evolving? What are the
relationships between operators, ISPs and data centres?

Featuring presentations and panel discussion with
high-level speakers from China Telecom, China Mobile, China
Unicom and CTV.

© What is the timeline for deployment?

© What will be the impact on base station deployment,
front haul and back haul networks

© How can broadband and 5G deployment strategies

become integrated?



© Current trend of data centre expansion and evolution
of data centre design

© Cloud, Big Data, IOT and Smart City developments

© Fibre requirements for data centre interconnect (DCI)

© Data centre infrastructure and optical transceiver

technology advancement

Future network architecture insights

© Understanding the evolution of network architecture
and what that means for fibre and cable demand

© What is the outlook for network architecture, equipment

and networking modes?

Exploring OTT bandwidth drivers
©O What OTT services will be driving bandwidth demand

from consumers in the future?

Session 5

© Regional development of fibre network deployment

© What is driving demand in the different regions and

© Overview of international FTTx trends - where is
deployment saturated and where are there still opportunities?

© What challenges of deployment have been
encountered and what solutions have been found?

© What are the regulation and policy trends relating to
fibre deployment around the world?

© How can the message of the benefits of FTTx be
communicated most effectively to consumers?

© How have new technologies and techniques have
been used to ensure network quality and quality of service?

Featuring panel discussion with international FTTH
Councils and fibre deployment experts.

::. Session 8
12 Optical fibre and cable production
optimisation

© How can manufacturers create a smart and modern

cable factory?

© What new projects or expansions outside of China will

impact the preform market?

© How are the market fundamentals shifting from the
short to the long-term?

© Where and when will bottlenecks appear and how can
the industry prepare?

Featuring presentations from CRU and major preform
manufacturing companies.

what growth rate is to be expected?

© What is the view from capital markets? Could the
industry benefit from further M&A activity?

Featuring a global overview and regional spotlights from
CRU and international telecom and major preform production
companies in the most exciting international markets.

Session 7

Y New fibre types and coatings

© What are the latest trends in the development of
optical fibre?

© What advances in optical fibre and cable technology
will disrupt the market?

© How can manufacturers enhance the quality of
cable for advanced networks and other high-performance
applications?

© Where should optical fibre and cable manufacturers
focus R&D in order to add maximum value?

Featuring presentations from technical leaders and
innovators in cable manufacturing, design and coating.

© How are the core economics of the optical fibre
manufacturing process evolving?

How can proper application of the latest production
processes improve margins?

Featuring presentations from leading suppliers of technology
and services to manufacturers of optical fiore and cable.
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