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Overview of Global Optical Communication Industry
Background of Optical Communication Industry (112)
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Optical communication is a method of transmitting information using light waves as the canter signal, primarily relying on optical fibers as the transmission medium to fadlitale

communication between users. Compared with traditional electrical signal Irananiission. optical communication offers significantly higher bandwidth and capadty. lower signal loss
over long distances, stronger resistance to eledromagnetic interference, and superior transmission quality. These advantages have made optical communication the dominant
mode of information transmission worldwide. supporting the foundation of modem digital infrastrudure and enabling high-speed, high-volume data eXchange across various redors

Globally. the optical communication industry is experlendng accelerated gronlh. undeminned by increasing demand for high-speed connedivity and digital infraslrudure. The future

of the optical communication industry is dosely intertwined with digital transformation. As N and doud computing advance. the need for high-speed, lowlatency. and highly reliable
network infrastrudure continues to grow. By 2030. global N infrastrudure investment is projeded to further increase to RMB6.526.5 billion, with a CAGR of 22.2% from 2025 to

2030. The explosive gronlh of generative N further accelerates data center deployment and boosts demand for high-speed optical transceivers to support large-scale model
training and inference. These trends will drive continuous upgrades in optical communication technologies. reinfordng their orillcal role as the backbone of next-generation digital
infrastrudure and global intelligent conncolivity
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Meanwhile. the rapid expansion of doud computing. A1. and global data traffic is PIadng unprecedented demands on backbone and metro transmission networks. To support high-
speed, long<listance connedivity. operators are accelerating the deployment of next-generation optical transmission systems. The continued upgrade of transmission infrostrudure
is fueling demand for high-performance core produds in optical communication

...

..
mm co
..... 00.

....

....
.
.

....,....
........

.::

In addition. the widespread rolloul of 5G networks is adjng as another strong catalyst for the optical communication industry. 5G base stations require dense fiber front-haul and

back-haul connedions to deliver ultra-high-speed and low-latency data transmission. As of the end of 2024. there were approximately 6.5 million 5G base stations globally. growing
at a CAGR of 56.5% since 2020. This figure is expeded to reach 18.8 million by 2029. enabling broader coverage and more reliable neMork services. The large-scale deplo merit
of 5G, in turn. drives demand for high-performance optical transceivers and fiber network infraslrudure
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Overview of Global Optical Communication Industry
Background of Optical Communication Industry (212)

Furthermore, optical fiber access, espedally fiber-tathe-x (FTrx). has become the mainstream fixed broadband access technology, thanks to its coped or bandwidth, low latency. and
high reliability. The number of global med broadband subsaibers grew from approximately 1.2 billion in 2020 to approximately 1.6 billion in 2024. representing a CAGR of 6.3%
during this period. In the PRC, the push for 'new infrasti'udure' has signilicantly expanded optical networks. By the end of 2024. the number o1 10G PON ports capable of delivering
gigabit services readied 28.2 million. a net ing'ease of orer 5 million units yearon-year from 2023

Core produds in optical communication, such as optical transceivers and optical netnnrk terminals. are essential to build high-speed, stable digital infraslrudure. Optical transceivers.

powered by optical chips, enable high-bandwidth. low-latency Innsmission adoss data centers, backbone. and access networks, while optical network terminals support effident.
cost-aledive conned wily in enduse scenarlos. As doud computing and N continue to expand. demand for these devices is rising rapidly. The ongoing evolution o1 the optical
communication industry, in turn. drives continuous upgrades in these produds. reinfordng their foundation al role in enabling nexl-generation digital connedivity
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Overview of Global Optical Communication Core Products Industry
Overview of Optical Communication Core Products Industry

The core products of the optical communication industry include optical chips. optical transceivers, and optical network terminals, which together form an integrated
value chain supporting high-performance optical connedivity. Among them. optical transceivers play a control role, enabling high-rate, high-reliability, and low-latency
data transmission across increasingly complex datacom and telecom networks.

The performance of optical transceivers is fundamentally driven by the optical chips, which provide key optoelectronic fundions such as signal generation. modulation,
and detection. Optical transceivers can be integrated into optical network terminal (ONT) boxes, which not only function as network edge access points but also serve
as crltical gateways for edge computing. Optical network terminals not only connect end-users to high-bandwidth networks. but also ad as vital enablers of edge
computing across end-use scenarios.

Together, the three tightlyinterconnected core produds form the foundation of modern optical communication systems

Overview of Global Optical Communication Core Products Industry
Value Chain Analysis
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Optical Chips

. LD/PD Chips

Circuit Chips

. The upstream segment of the optical communication industry chain in dudes chiical components and raw materials such as optical chips (in duding laser diodes (LD) and
photodeledors (PD)). drcuit chips, printed drcuit boards (PCBs), and SIrudural parts. Among these. optical chips are the most technically complex elements. playing a pivotal role in
determining the speed. power emdency. and reliability of optical Ironsceivers.

. The midsteam is composed of optical transceiversoptical and eledronic components are integrated into optical transceivers to enable effident data transmission adoss networks
These transceivers are built around optical chips. whose pertormance direcUy impads signal quality and Ironsmission endency
In the domistream segment. optical communication produds are delivered to a wide array of costomers such as doud service providers (in duding those operating data centers).
telecom operators. and telecom and network equipment vendors. supporting both datacom and telecom applications. Driven by the rapid growlh of alitidal intelligence (A1). doud
computing. and the acoeleraling demand for high-speed networking. the need for data communication core produds continues to rise. This momentum is propelling technological
innovation and product upgrades across the entire optical communication value chain. Meanwhile. optical network terminals not only conned end-users to broadband networks but
also fundion as key nodes for edge computing and computing power networks. supporting diverse application scenarios across residential. enterprise, and in dustrlal environments
ONT boxes, as a form of optical network terminals deployed at the network edge. play a bridging role between the optical access network and end-user equipment.
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Overview of Global Optical Communication Core Products Industry
Introduction to Optical Transceivers

. A1 optical transceiver is an optoeledronic module that conrerts between optical signals and eledrical signals. " serves as a transmission redium between switches and other
devices and is a core component in fiber optic communication systems. in optical transceiver mainly consists or optical components, draiit chips, and PCBs

. Transmission rate is one of the key performance indicators of optical transceivers, typically reasured in gigabits per seamd (Gbps). Based on different Innsmission rates. optical
transceivers can be dassified into models such as IG-1000,200G. 400G. 800G and 1.6T optical transceivers

. Optical transceivers are mainly used in datacom and telecom sedors. In the datacom redor, optical transceivers are critical components that conned servers. switches, storage
devices, and other infrastrudure to support high-speed data transmission. With the rise o1 ternnologies SICh as A1, doud computing and big data. the demand for high bandwidlh.
low latency. and long-distance transmission is ingeasing. driving widespread adoption of highspeed optical transceiversoplicallransceivers play a vital role in data center newiorks
by copperting large-scale parallel coinpuling and dab storage needs chile improving overall netnerk coriumance. In telecom nelworks. optical transceivers serve as key enablers
aeross Innsmission. access (FTrx). and wireless segments. They are deployed in metropolitan area networks (MAN) and wide area networks MAN) networks for long-distance
backbone transmission; in passive optical networks (PON) systems 10 support broadband access for home and businesses; and in wireless fmyit-haul and back-haullinks to ensure
reliable. lowlatency connedwity between base stations. By dellverlng high-capadty, stable optical links. optical transceivers underpin the pertormance and scalability of modem
telecom infrastrudure

:^
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200G Optical Transceivers

400G Optical Transceivers

800G Optical Transceivers
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Overview of Global Optical Communication Core Products Industry
Introduction to Optical Chips

. Optical chips are miniaturized components that use photons to hangnit and promss signals. They are primally made from 111N compound comicondud"'4, ased materials such as
indium phosphide (InP) and gallium arsenide (GaAs). as well as silicon (SI). Optical chip typically integrates one or more optical fundional components. As one of the core
components or optical communication networks, optical chips are responsible for optoelech'onIC signal conversion. and their perlomance dalemiines the Iranernission efficiency o1
optical communication systems. Optical chips can be further processed into optical components. which are the integrated into optical transceivers

. Optical chips can be primally categorized into adjve and passive optical chips. Adjve optical chips mainly in dude LD chips and PD chips. Arnnng them. LD chips are primarily used
for signal transmission by converting electrical signals into optical signals. while PD chips are mainly used for signal receplion by converting optical signals back into electrical signals
In order to reach the stringent perlonnance parameters. LD and PD chips raise exlremely high requirements for raw material usage, SIrudural design. as well as predsion in
manufadure process. As SIIch. optical chips have the highest technical entry barrier within the optical communication value chain

. Optical chips are advandng toward higher speed and greater integration. 100G/200G high-speed optical chips have becone the mainstream of techndogical evolution in the industry.
while 400G chips are experted to lead the nexi generaiion. 100G!200G perlane chips serve as fundamental building blocks. and combining multiple lanes of these speeds. enable
tile aggregation necessary for 8000 and jar optical transceivers. among them. electrtyabsorption modulated laser (EML) chips are emerging as a key category in the tallnological
iteration or optical chips. thanks to their excellent modulation bandwidth. high linealty and low driving voltage. Meanwhile. high-power CW-DFB laser chips, chich provide greater
optical output to enable longer transmission distances and higher rates. are also gaining importance as demand grows from data centers. Furthermore. am con photonics (Siph) chips
enable optical signal modulation. transmission. and processing on silicon-based fabrication platforms. Their advantages in dude but are not limited to low cost. high integration,
compatibility with complementary metal oxide comicondudor (CMOS) manufadurlng. and potential for largescale produdion. These unique features make Siph chips well-suited for
next-generation data centers, high-perlormance computing. and optical communication systems
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Overview of Global Optical Communication Core Products Industry
Introduction to Optical Network Terminals

. in ONT box is a key optical network terminal device located at the user end of a fiber optic acoess network. typically within a PON adjtedure. ONT boxes serve as the interlace
beMeen the optical fiber infrastrudure and the customer's local area network (LAN), converting optical signals transmitted over fiber into electrical signals for end-user devices

. ONT boxes are widely applied in fiberoptic broadband access networks to enable high-speed internet, internet protonol television (IPTV), and voice over internet protocol (VoIP)
services for residential. coinmerdal. and industrial users. In fiber10the-home (FTTH) and fibert^the building (FrrB) scenarios. ONT boxes are installed at customer premises to
conncol with the optical fiber and distribute broadband services within the home or building. In enterprise networks, ONT boxes support reliable and scalable data transmission for
office connedivity and doud-based services. In addition, ONT boxes are increasingly used in oman dty infrastrudure. campus networks. and industrial automation. where stable.
low~latency communication is ajiical for real-time data eXchange and intelligent control

. In addition to ONT boxes. optical network terminals also in dude wireless gateways and home routers, and muftimedia set-top boxes. as these produds serve as key endpoints that
conncol optical communication netnerks to end-user applications by enabling data distribution. wireless access. or content delivery within home and businesses

Application ScenariosOverview of ONT Architecture

Upper-layer Equipment
OLT

(Optical Line Terminal)

ODN (Optical Distribution Network)

Overview of Global Optical Communication Core Products Industry
Overview of PON Technology Evolution

Fiber Optic

Bandwidth

^. IEEE
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POS

(Passive Optical Splitter)

20.0 2020

GPON Technology i 10G PON in dudes two main variants: 10G EPON and 10G GPON. with 10G 25G PON offers a downstream rate of 25Gbps !
GPON (Gigabit Passive Optical Network) technology GPON further divided into XG PON (asyinmetrlc) and XGS PON (symmetric) and an upstream rate of 10Gbps. making it !
began its standardization process in 2003 and was 10G EPON ideal for ultra-high-speed internet access and
coinmerdally deployed in 2007. It has since become ' . Asymmetric: 10 Gbps doMistream., Gbps upstream; Symmetrlc: 10 Gbps for I' high-density user scenarios.
a widely adopted mainstream technology. espedally : both downstream and upstream; ' 50G PON supporls a doMistream rate of

I in Fiber to the Home (FTTH) applications. The key . Offidally standardized in 2009 (IEEE 802.3av); ^ 50Gbps and an upstream rate of 25Gbps.
! features of GPON technology in dude support for . Commercialized in the PRC in 2012 and driven by China Telecom and China addressing the needs of large-scale data I
I downstream speeds of 2.5 Gbps and upstream Mobile. 10G EPON has been mainly adopted in Asia but is less prevalent in centers. 5G networks and the upcoming 6G
speeds of 1.25 Gbps. Europe and North America. i networks.

'10G GPON I With the growing demand for higher bandwidth.
i EPON Technology ^ . XG PON (asymmetric): 10 Gbps downstream. 2.5 Gbps upstream; available especially in data centers and large-scale
' EPON (Ethernet Passive Optical Newiork) techndogy since 2014; applications, 25G PON and 50G PON I
commenced its standardization in 2004 and was . XGS PON (symmetrlc): 10 Gbps for both downstream and upstream; technologies entered research and pilot phases
coinmerdally introduced in 2008. The primary feature standardized in 2016; in the early 2020s. 25G150G coN is ex acted
of EPON is its use of Ethernet protocols. with support ! . XG-PON is primarily used in the PRC. while XGS-PON dominates in Europe 1' to be promoted in the coming years, and 1.'
for downstream speeds of I Gbps and upstream I and North America. particularly in the U.S. XGS-PON represents the latest ^i expected to become the nextgeneration
speeds of I Gbps. generation of technology among the mainstream 10G coN colution, in the , mainstream coN device in tile broadband !
~ ' broadband ,ector. .octor.

Source. Frost & Sumvan

:!u ik, '

,.".,,,",.,..*

;!!!, i's:z

j EP6N
.
\

,
,

,

,11,.:;.., "";:....;=- I

* ...,.\': ; *I'll: , ~ . Households '

,G12.5G

of ONT

2003

,...~.

~.,!!i.,'.,* !. t;!.,,. 11

.

GPO"

\

' , CG 'EPON ' .

\

\

*
j xG PO"

Enterprises I

\

10G

Source Frost & SUMvan

i XGS FO"

,
,

,

; NG P0"2
\.

^

25G150G

.

~..- . ~ ~ ..

25G. EPO"
GoG EPO"

;

,.,.,,,",.,..*

..

26G PO"

50G Po"



Overview of Global Optical Communication Core Products Industry
Market Size of Optical Transceiver Industry
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Global Optical Transceiver Market
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. Driven by the growing demand for high-speed data Ironsmission and dataintensive applicattons such as A1, doud cornguting. and 5G, the optical transceiver industry has been
undergoing continuous technological innovation and industrial upgrading. The market size by sales revenue o1 the global optical transceiver industry grew from RMB77.6 billion in
2021 to RMB162.4 bunon in 2025 at a GAGR o1 20.3%. Demand from costorners for produd may fluduate torn time to Ume for various fadors. For example. in 2023. the optical
transceiver market experienced a donilum due to an industry-wide deslot*ing cyde, following elevated stockpiling in prior years. Despite these challenges, optical transceivers
remain a chitsl enabler of digital and intelligent transformation. and tilerdore are poised fullong-term growlh. With the rapid iteration and ongoing development of optical
communication technologies. the global optical transceiver market is projected to reach RMB707.6 billion by 2030, representing a CAGR of 34.2% from 2025

.In parallel, the PRC's optical transceiver market by sales revenue expanded from RMBt8. I billion in 2021 to RMB42.9 billton in 2025. achieving a CAGR of 24.0%. Looking ahead. the
market is expeded to reach RMB200.8 billion by 2030, with a CAGR of 36.1% from 2025. The PRC', share o11he global 0^ICal Ironsceiver market reached 26.0% in 2025 and is
expeded to rise further to 28% by 2030
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.In 2025, the datacom optical transceiver market reached approximately RMB115.5 billion. driven by the rapid expansion of data centers and advancements in A1. This segment is
expeded to grow significanty. reaching RMB633.6 bullon by 2030. representing a CAGR or 40.5% from 2025

. Meanwhile, the telecom optical transceiver market readied approximately RMB46.9 billion in 2025. Nthough the segment experienced slight declines in 2023 due to post^andemic
demand normalization. it is projeded to recover, supported by the continued rollout of 6G networks and the development of nexl^eneration optical communication tedinologies (e.g..
25G/50G PON). By 2030, the telecom segment is expeded to reach RMB73.9 billton, with a CAGR of 9.5% from 2025
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Overview of Global Optical Communication Core Products Industry
Market Size of Optical Transceiver Industry
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Overview of Global Optical Communication Core Products Industry
Market Size of Optical Transceiver Industry

. After the mass produdion of new optical transceiver produds. their market share often grows quickly driven by rising demand. while the share of existing produds correspondingly
dedines. Globally, 400G and higherrate optical transceivers are becoming the mainstream of optical transceivers. Driven by the rapid expansion of data centers and doud computing,
high-speed optical transceivers, particularly those with Ironsmission rate of 8000 and above. are e, palendng accelerated gronlh. The sales revenue of 8000 optical transceivers
achieved a CAGR of 156.3% from 2021 to 2025. and is projected to achieve a CAGR of 13.9% from 2025 to 2030. Meanwhile. 1.6T optical transceivers. representing the nexl-
generation technology. are poised for explosive gronlh, driven by Inaeasing demand for higher bandwidth. lower power consumption and A1-powered data processing. From 2025 to
2030. sales revenue of 1.6T optical transceivers is expeded to grow at a CAGR of 98.9%. As hyperscale infrastrudure continues to scale, 1.6T optical transceivers are on track to
become mainstream. while 3.2T technology is already beginning 10 emerge on the horizon
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. The market size by sales revenue of the global optical chip industry Inaeased from RMB13.5 onion in 2021 to RMB32.8 billion in 2025 at a CAGR of 24.8%. This 8,119e has been
fueled by the exponential growth of global data traffic, accelerated digital handomialion adoss industries, and the widespread adoption o1 A1.5G, and doud cornpuling. which have all
driven demand for faster. more efficient optical communication technologies. As the core components of optical transceivers, optical chips are dimcal to enabling high-speed optical
signal generation, modulation. and datedion. They diredly determine the transmission rate, power endency. and integration level of optical transceivers. With emurging technologies
pustiing the limits or speed. integration, and energy endency, optical chips are expeded to remain a foundation al enabler of next-generation optical communication. The global optical
chip marker by sales reusnue is expeded to maintain strong momentum, reaching RMB233.6 bumon in 2030. with a CAGR o1 48.1% from 2025. The PRC's optical chip market by sales
revenue expanded from RMB3., billion in 2021 to RMB7.9 billion in 2025, achieving a CAGR o1 25.8%. Looking ahead. the market is expeded to reach RMB64.3 billion by 2030.
representing a CAGR of 52.2% from 2025
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. Driven by rapid global deployment of FTrx networks and increasing demand for high-speed and stable connedwily. the global market size by sales revenue of the ONT box segment
increased from RMB28.6 onion in 2021 to RMB46.7 billion in 2025. with a GAGR of 13.0%. The ONT box market saw relatively low demand in 2021, mainly because of supply chain
disruptions and telecom operators' cautious investments during the CoVID-, 9 pandemic. A notable peak o00.1rred in 2022. driven by the post-pandemic recovery in infraslrudure
construdion. government stimulus programs, and accelerated fiber network rollouts. The market later experienced a slight dedine in 2023 due 10 the normalization of demand. Looking
ahead, the global ONT box market is expeded to keep an upward trend. reaching RMB81.0 billion in 2030. representing a CAGR of 11.7% from 2025. This sustained growlh is
underpinned by the global shin toward gigabit and 10G broadband, and the continued expansion of small home and 10T applications. The PRC's ONT box market by sales revenue
e, :panded from RMB11.7 billion in 2021 10 RMB18.7 billion in 2025. achieving a CAGR of 12.6%. Looking ahead, the market is experted to reach RMB30.5 billion by 2030, with a
CAGR o1 10.3% from 2025
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Overview of Global Optical Communication Core Products Industry
Market Drivers and Developing Trends Analysis (113)

Policy-Driven Expansion of
FTTX and N Infrastructure

' . Governments worldwide are actively proneting the development of broadband and N infrastructure through strategic policy :
support. accelerating demand for optical communication products. Large-scale deployment of FTrx networks, driven by .
initiatives of different countries and regions, has boosted the adoption of ONT boxes, enabling high-speed access across
: residential and enterprise settings. For example, the PRC is adjvely advancing the "Gigabit Optical Network' initiative and the
: 'Eastern Data, Western Computing' project. aiming to achieve universal gigabit access capabilities by 2025. In the United States

the Infrastrudure Investment and Jobs Art passed in 2021 allocated Us$12 trillion for various infrastructure projects, induding ,
Us$65 billion specifically for improving broadband access and quality. Similarly. in 2021, the European Union released the '2030 :

Digital Compass: the European hay for the Digi^I Decade' plan. aiming to ensure gigabit network coverage for all households :
, by 2030. At the sane time. global efforts to build A1-related infrastructure, induding data centers and cloud computing platforms, :
are generating strong demand for high-performance optical transceivers. For instance. the recent announcement of the Stargate :
: Project in January 2025 intends to invest Us$500 billion over the next four years building new A1 infrastructure in the U.S. The .
: PRC governnent strongly supports the rapid development of optical communication and A1 technology through a series of
: policies, such as the 'Guidance on the Construction of National Data Infrastructure' and the 'Guideline for the Establishment of

the National Comprehensive Standardization System for the N Industry (2024 Version).' These policies encourage increased
construction of optical fiber networks and support the construction of data centers and cloud computing infrastrudure. Guided by ,
these policies, the global optical communication core products industry is ushering in new development opportunities. ,

Application of A1 Technology

L

,. The rapid advancement of A1GC and other A1 technologies is significantly boosting the N industry. resulting in surging demand :
: for high-performance computing platforms. Recent breakthroughs in large language models are lowering the barrier of A1 j
: adoption. This surge in consurner applications. driven by reduced training costs. is attracting more companies and fostering an .
: A1 ecosystem that further accelerates the demand for computing power. To meet the massive data processing demands of large-
scale data transmission, real-time computing, and A1 training, optical transceivers, as core components for data transmission
offer the advantages of higher bandwidth, lower latency, and longer transmission distances. Therefore. optical transceivers will

serve as crucial components enabling the development of N technology. providing solid support for the gramh in computing
power demand and real-time data processing. ^

Overview of Global Optical Communication Core Products Industry
Market Drivers and Developing Trends Analysis (213)

Development of Advanced
PON Technologies

,. U,, * *",., I, *

^, i, ^:z

Application of 5G and
Emerging 6G Technologies

,. With the acceleration of global digitsl transformation and the development of emerging technologies, advanced PON technology
meets the urgent need for higher bandwidth and lower latency in the market. 10G PON technology has become the mainstream ,
solution for telecommunication operators to deploy gigabit networks and meet the growing demand for broadband. Meanwhile..
: with the accelerated application of emerging technologies such as A1 and 10T. the industry's demand for higher bandwidth and ;
greater data processing capabilities has increased significantly, driving the emurgence of 25G/50G PON technology. In addition, :
the continuously evolving PON technologies will also lead to upgrades in hardware configurations of optical network terminals by j

Improving transmission speeds and network capacity. The advancement of emerging technologies will also continuously drive :
the developnent of optical communication products toward the direction of increasing integration and level of intelligence.

Increasing Demand for High-
speed Optical Transceivers

: . The rollout of 5G and the ongoing development of 6G are accelerating upgrades in wireless communication networks, driving '
demand for faster. higher-canedty. and more reliable data transmission. To support growing network tramc and denser base
station deployments. telecommunication operators are increasingly adopting optical transceivers for wireless front-haul/back-haul

connections. Optical transceivers play a key role in ensuring low-latency, high-bandwidth links between different network units. In .
the future. as 6G moves closer to coinmerdalization, with expectations for even greater speeds and more complex applications :

such as jinmersive communication and intelligent sensing. the need for advanced optical transceivers will continue to grow, :
fueling sustained innovation across the optical communication industry.

Sallee. U S Government. National Devetop, merit a, xi
Refu, n Coinmisston. Frost & Suwan
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.

: . Driven by technologies such as cloud computing and A1, the construction of global data centers is entering a period of rapid :
growth, with surging data traffic driving demand for higher bandwidth and lowerlatency communication capabilities. High-speed ,
optical transceivers (such as 400G. 800G, and 1.6T ones), known for their high transmission rates. have become key '
: components for interconneding devices within and between data centers. They not only support high-performance tasks such as

large-scale parallel computing and A1 training/inference, but also ensure the efficient flow of data across the cloud, edge and
terminal layers. At the same time. the iteration of optical transceiver technology is accelerating. The technologicalleap from
100G to 400G and then to 800G was achieved within just a few years, and 1.6T optical transceivers are entering the large-scale

coinmerdal application stage. The launch cycle for each product generation is becoming progressively shorter, signaling the .
market's entry into a phase of rapid updates. Leading manufacturers are leveeging their technological advantages to accelerate ;

the development of next-generation products. address the growing needs of data centers and A1 clusters, and drive innovation .
and implementation of cutting-edge technologies across the industry.

,
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Overview of Global Optical Communication Core Products Industry
Market Drivers and Developing Trends Analysis (313)

Evolving of Frontier
Technologies in Optical

Transceivers

. Driven by strong downstream demand, companies in the optical transceiver industry are adjvely advandng R&D in enrerging
technobgies. For example, Siph-based optical transceiver technology, an advanced solution built on silicon substrates,
revenges mature CMOS processes to develop and integrats optical components and transceiversoptical transceivers
embedded with silicon photonic elements are increasingly adopted in high-density, high-speed, and highly-integrated application
scenarios such as data centers. and are expected to become a key solution to ITEet growing bandwidth and energy efficiency
demands. In parallel, the devebpment of innovative packaging technobgies, such as nearpackaged optics (NPO), co-packaged
optirs (CPO). linear receive optics (LRO), and lineardrive pluggable optics (LPO), are further enhandng the reformance and
energy eMdency of optical hansceivers. LRO is a half-linear approach yielding high power savings while keeping the DSP only
at the transmitter side to maintain flexibility and scalability of a DSP-based transceiver model. LPO, by removing digitsl signal
processors (DSP), significantly reduces power consumption and is emerging as a key trend of future optical communications
NPO and CPO shorten the transmission path between the two components, thereby improving eledrical signal integrity and
reducing energy consumption. As these emerging technologies mature. they are experted to reshape the industry's competitive
landscape. Companies that take the lead in deploying cutting-edge optical transceiver technologies will gain a significant first-
mover advantage. strengthening their position in an increasingly competitive marker

Strengthening of Vertically
Integration Capabilities

. In recent years, leading optical hansceiver manufacturers in the PRC have been adjvely enhandng their vertical integration
capabilities, building a collaborative, full-industry-chain system that spans optical transceivers, optical chips and optical network
terminals. By extending upstream, these companies have begun developing and massprodudng core optical components,
achieving notable breakthroughs in optical chips such as EML chips. Meanwhile. these manufacturers are expanding
downstream into optical network terminals such as ONT boxes, thereby covertng the entire optical network value chain, from
data centers to transmission networks, access networks. and terminal applicatbns. By strengthening their industry chain
inlegratton, such companies are not only enhandng produd compatibility but also improving their responsiveness to evolving
market demands and accelerating product iteration. thereby improving customer retention. This, in turn, boosts their overall
competitivenessin a rapidly advancing technologicallandscape

I;

Overview of Global Optical Communication Core Products Industry
Industry Barrier Analysis (,/2)

Technological
Research and

Development
Barrier

,."*,,. U.,.*.*

. The majority of optical communication core prodtids are charaderized by exceptionally high technical entry banters. Core technologies span cutting-edge

fields such as silicon photonics, low-power high-speed optical communication. and high-density modular integration. These areas require a deep

underSIanding of multiple fields. in duding materials science, optoeledronic integration, photonic packaging, and microelectronics. A notable feature or the

optical communication core produds industry is that techndogically advanced produds launched ahead of peers may gain early-mover advantages. To

remain competitive, companies must commit 10 long-term. sustained R&D investment and continuously adapt to rapid technological iterations. To

accelerate R&D cydes and improve produd quality amid rapid technical evolution. leading players often continuously enhance their smart manufadurlng.

automated testing. and A1-assisted design capabilities. In contrast, firms lacking strong R&D foundations. eross-domain integration capabilities. and

iterative R&D medianisms face significant technological barriers in the market

;!!!^^:z

Customer
Barrier

. The primary costomers of optical transceivers mainly in dude doud service providers. telecom operators. and telecom and network equipment vendors

These customers demand high standards in produd perlormance. reliability. delivery lead lime. and service capability. Due to the large scale and strategic

importance of the proairemenl adjvities. customers are highly Gaulous in selecling suppliers. 11 may take up to several years of renticalion, pilot

deployment. and relationshipbuilding before full-scale orders are placed. High customer stickiness and switching costs oreate significant entry barriers for

new players

Product

Coinprehensiv
eness Barrier

Source. U.S. Government. National Deustop, merit a, xi
Reform Cornmisston. Frost & Sunivan

. The ability to offer a complete produd portfolio, from oplical chips to optical transceivers and optical network terminals. enables companies to deliver

integrated solutions and achieve technical and resource synergies. Leading companies are adjre in high-speed optical transceivers and advanced optical

network terminals. while also investing in the development o1 high-speed optical chips. This vertical integration enhances their ability to ensure supply

chain slabilhy, accelerate iteration. and reduce overall cost. Such comprehensive produd portfolios. which are dimcLilt to replicate in a short time, enable

companies to lock in costomers with one'stop solutions. For new entrants without full-stack capabilities or internal chip R&D. breaking into inid-to high-end

segments remains highly challenging

I
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Globalization
Barrier

. The optical communication core produd industry serves a global costomer base. requiring companies to have international R&D, manufadurlng. and sales
capabilities. Leading industry players build localized service operations and global logistics and sales networks to respond quickly to customer needs,

improving delivery endency and service sansladion. Construding such global infrastrudure requires not only significant capital investment but also deep
operational expertise. mature internal management systems. and long-term partnerships with global customers. These are capabilities that cannot be built
overnight, thus forming a formidable barrier to market entry for emerging companies

..

Overview of Global Optical Communication Core Products Industry
Policies and Regulations (112)

Policies I Plans

Notice on Launching Spedal
Work on 10 Gigabit Optical

Network

,.",,,.., L,...

Guidance on the Construdion of
National Data Infrastrudure

;!!! ,i, :SZ

Release
Date

Guideline for the Establishment of
the National Coinprehensire

Standardization System for the N
Industry (2024 Version)

Implementation Opinions of
Seren Ministries In duding the

MllT on Promoting the Innovative
Development of Future Industrles

Opinions on Deepening the
Implementation of he 'Eastern

Data. Western Computing"
Project Aid Accelerating the
Conslrudion of a National

Integrated Computing Network

2025. I

Issuing Agency /
Country

2024/2

MllT

NDRC. National Data
Administration. MllT

The document proposes that by the end of 2025. in dties and regions with favorable conditions and solid
foundations, pilot programs for 10-9igabit optical networks will be carried out. foalsing on key scenarios such as
residential communities. fadories, and industrial parks. These pilots will implerrrent technologies induding
500PON ultra-broadband optical access. coordination between FTTH/FTrR arxi the 7th generation wireless local
area networks. high-speed and high-capacity optical Iranernission. and ale integration of optical networks with
artificial intelligence

The guidance mentions that netnnrk infrasbudure and computing power infrasb'udure should adapt to the needs
of data value release. upgrading and developing towards high-speed data transmission and efident computing
power supply. " is necessary to accelerate the green development and organic synergy of direrse heterogeneous
computing power. such as general-purpose computing power. intelligent computing power. and supercomputing
power. Further. ills essential to fadlitate 4000800G high-bandwidth all-optical connections between national hub
nodes and demand locations. guide telecommunications operators and others to enhance the efidency of 'public
transmission channels. ' and advance the deep integration of computing and network

The guideline indicates mat by 2026. the linkage between starxiards and industrial technological innovation will
continue to improre. Over 50 new national arxi industry standards will be formulated. accelerating the formation
of a standard system trialleads the highquality dewlopment of me N industry. More than 1,000 entemrises will
pantdpate in standard dissemination arxi implerrrentation promotion. further highlighting the effectiveness of
standards serving entemrise innovation and developnent. Paindpation in the formulation of orer 20 internetional
standards will promote the globalization of the A1 industry

This opinion strengthens new infrasbudure. thus deeply advancing the amisb'uction of 5G. computing power
infrastr^ure. the industrial internet. 10E. the internet of vehicles (10V). and gigabit optical networks. Further. this
opinion guides major scientific and technological infraslrudure 10 serve future Induslrles, deepens the sharing of
fadlities. equipnrenl. and data. and accelerates the translorrnation and application of cutting-edge technologies

The policy proposes that by the end of 2025. a comprehensive computing power infrastrudure system trial is
indusive. user-friendly, green. and secure will begin to take shape. The coordination muchanism for computing
power hameen the eastern and western regions will be gradually improved. and diverse forms of computing
power-in duding generaFpurpose. intelligent. arxi supercomputing-, vill accelerate in their concentration and
development

2024.6

,

MllT and otter three
ministries

2024. I

Source Frost & Sumvan

I 2023/2

MllT and other six

ministries

NDRC, MllT. National
Data Administration,

Cyberspace
Administration of China.

National Energy
Administration

Content
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Policies I Plans

The Slangale Project

Bipartisan House Task Force Report
on A1

Release
Date

InfrastrLrelure Inrestnenl and Jobs

Act

Broadband Affordability and
Infrasiruslure

Issuing Agency
I Country

2025. I

2030 Digital Compass: the European
way for the Digital Decade

2024/2

The Us

The Stomate Prejerlis a new company wildi intends to inrest Us Dan billion orer me next four years building new
N infraslrudure for OneriAl in the U.S.. The country plans to deploy UsDloo billion. This hiresmudure will secure
American leadership in A1. Greats hundreds of thousands o1 Aired can jobs and generate massire economic benefit
for the entire world. This projed will net only support the reindustrialization of the U.S. bul also provide a strategic
capability to protect frie national security or America and its allies

This reporl enjorees to PIoniote A1 Innoration. spedries the Us federal governrnenlleadership in responsible use o1
A1, rectorspedfic policies. etc. This report nuke ramrrnendations on multiple tasks induding taking an infonnalion
arxi systemslerel approach to the use of A1 in the federal gorernment. support flexible gorerrEnce of N industry.
requirlng trial agendes provide notification o1 A1's role in goremmentsl functions. fadlitsling and adopting N
standards for federal goremrrrent use. supporting NIST in dewloping guidelines for federal N systems.
strengthening the understanding o1 the federal governments A1 workforce reeds. and supporting drierent pathways
into federal service for A1 talent

The 118",

Congress

2021/1
The 117.1

Congress

2021.3

The ad will allocate Us01.2 trillion for various infrastrudure PIqeds. in duding Us 005 billion spedfically for
improving broadband access and quality. The Broadband Equity. Access. and Derelo"nent Program will be
established and be adntinistrated by the National Telecormnunications and Intermanon Administmtion. The National
Telecommunications and Inforrnation Administration will allocate the $425 billion o1 tire Broadband Equity. Access.
Brad Deuslopnent Program

European
Commission

Content

Overview of Global Optical Communication Core Products Industry
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The policy set the objective of conneclMty that all European herise, 101ds will be covered by a Gigabit network. with
all populated areas covered by 5G by 2030
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2. Company BIs a companylisted on the Sirenzhen Stock BChange and established in 2008. which Is a marinectu, er of cotsa! transcaVers
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f Company Fis a company listed on the Sharpha, Stock EXchange a, bestabl, sled in 1998. with a business focus on tie development and
manufoctunng of network coinmunJcation pad, CIS. Incl, bing ONT boxes

2 Company G is a companyl, sled on tie Shenzhen Stock etchange and estaMsliedin 2001. whfoh spedblizes in the design and manufadu, iru of
broadband, Elver* lemmal equipment., ncludng ONT boxes

3 Company HIS a private company establis, ledin 2009. with a busJ, ress focus on tie development. manufoctu, ing a, adsabs of optical transmission
equipment^in dud, JP ONTboxes

4 Company I'S a companyl, sted on the Shamhen Stock EXchange established in 2002. which is a developer and manuibcturerof smart ternma!s.
incltbing broadband terninals arxi set-top boxes
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Notes

, Established in 2006. Company JIs a companylisted on the Shangha Stock BChange a, xi the Hong Kong Stock EXchange, with a business focus on tie development a, xi manufoctunng of
high-speed 0"foaltrensceire, s. wirebss and broadba, xiaccess, cartier Elfremet and et^e computing, Indudng ONT boxes

2 Company Kis a companylisted on Ile rawan Stock BCha, 19e a, bestablishedin 2003. whtoh specializes in tie design a, ximanufactu, ing of broadbandt, Ileresg'multi,, redia PIOd, rots.
11rel, argoNT boxes

3 CompanyL, s a companylisted on the Taiwan Stock EXchange andestabl, sired in 1992. wlrose padiret permroincl, ties FTTX pod, rots, cable DocslS equipment. Integrated access devices
(IAD). smallcells. smartlrome, mobile JOTa, adsMB produds. in dudng ONTboxes

4. Company MIS a companylisted on tie Taiwan Stock EXchange and established in 2003. whtoh spedblizes in netnn, kingpiodifots, Indud'rig ONT boxes
5. Company N ,s a companylisted on the Taiwan ^00k EXchange a, xiestablislied in 1989. whtoh has amylidto of mobib a, bined4i, re broacha, baress produds. includng ONT boxes
6 Company 018 a companylisted on the Taiwan ^CGk EXchange a, bestablisJiedm 1996, which specializes in the des@in and manufacturing of cammuntoatim, products, 11reluding ONTboxes
7. Company Pts a companylisted on 11re Taiwan Stock EXchange a, bestab"shed in f 988. whtoh primarily engages in Ile development arximanuibctu, e of networking 81xiconmuntoatich

sdutons, lad, bing ONT boxes
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Overview of Global Optical Communication Core Products Industry
Raw Material Price Analysis

Optical chip is one of the major raw materials of optical transceivers. To meet the growing demand for higher transmission speeds in damistream applications such as data
centers and telecom networks. optical chips are continuously evolving toward higher data rates and greater power output. As a result. the overall price level of optical chips has
exhibited an upward trend in recent years. However, significant price differences exist among optical chips of different speeds. For a single type of optical chip. as shipment volumes
increase. manufaduring technologies mature. and Chinese optical chip manuladurers enhance their localization capabilities, the price of the same model has shami a gradual dedine
This trend is expeded to continue as next-generation high-speed and high-power optical chips enter large-scale produdion

Overview of Global Optical Communication Core Products Industry
Raw Material Price Analysis

PCB is another essential raw material used in optical transceivers. mainly serving as the substrate for drcuit integration and component interconnection. In the past. PCB prices
remained relatively stable. supported by mature manufacturing technologies and a wilestablished supply chain. Honerer. in 2025. driven by rising copper prices and stronger donistream
denEnd from data centers and A1-related applications. the prices of PCBs used in optical transceirers ing'eased noticeably. Looking ahead to 2026. PCB prices are expeded to maintain a
relatirely fast growlh trend. as denEnd for high-speed and high-perlormance PCB materials continues to rise

DRAM chips are widely used in optical network terminals. After a significant price increase in 2021 driven by pandemic-related demand for consumer electronics. DRAM prices entered
a dam'Iward cycle before rebounding in 2025. Since tile fourth quarter of 2025. DRAM prices have chown a dear increase. with the average price of the releded spedfication in the chart
further rising to approximately Us03.68 per piece in December 2025. This increase has been mainly thusn by the rapid expansion of N computing demand and shipnent controls by major
original manufadurers. Given the continued growlh of A1 servers and data center infrastrudure. DRAM prices are expeded to maintain an upward trend in 2026

As a result of tightening supply and rising prices of core raw materials such as PCB and DRAM. the optical transceiver industry is expeded 10 face increasing pressure from upstream
cost fluctuations. This willlikely lead to higher requirements for advance procurerrent. in rentory manegement and supply chain coordination among optical transceiver manularlurers. in order
to mitigate the risks associated with raw materinI price volatility and potential supply constraints

Average Price of PCB and DRAM Chip (Global), 2022-2025
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. The Company is one of the first optical transceiver manufacturersin China to have developed and massproduced 800G and 1.6T optical transceivers

. The Company is one of the first optical transceiver manufadurers globally to have developed 50G PON optical transceivers

. The Company is one of the first manufadurers in China to hare developed and mass-produced 10G EML laser chips

. The Company is one of the first optical transceiver manufacturers in China to have developed and mass-produced 400G Siph-based optical transceivers

. The Company is one of the first manufadurers worldwide 10 have developed and mass-produced 10G PON optical transceivers

. The Company is one of the first optical transceiver manufadurers in China to have developed and produced optical chips

. The Company's Jiangmen facility established a fully automated produdion line for medium- and low-rate optical transceivers in 2016. and its Qingdao facility launched a fully
automated testing line for PON produds in 2023. each of which was one of the first in our industry in China

. It is not uncommon to have overlapping costomers/suppliers in the optical communication industry

. The industry in chich the Company operate is highly competitive and fragmented
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Research Methodologies

Frost & SUIlivan is an independent global consulting firm. which was founded in 1961 in New York. It offers industry research and market strategies and provides
growth consulting and corporate training. Its industry coverage includes automotive and transporlation. chemicals, materials and food, coinmerdal aviation,
consumer products, energy and power systems, environrnent and building technologies. healthcare. industrlal automation and eleclronics, industrial and
machinery, and technology. media and telecom

. The Frost & SUIlivan's report includes information on optical communication core products Industry

. Frost & SUIlivan has conduded detailed primary research which involved discussing the status of the industry with renaln leading industry participants and
conducting intorvigys with relevant parties. Frost & SUIlivan has also conduded secondary research which involved reviewing company reports. independent
research reports and data based on its ouni research database. Frost & SUIlivan has obtained the figures for the estirnetod total market size from historical data
analysis plotted against macroeconomic data as well as considered the above-mentioned industry key drivers
Frost & SUIlivan's Market Engineering Forecasting Methodology integrates several forecasting techniques with the Market Engineering Measurement-based
System. " rel^s on the expertise of the analyst team in integrating the crltical market elements investigated during the research phase of the project. These
elementsinclude:

.

.

I Expert-opinion forecasting methodology
11ntegration of market drivers and restraints
11ntegration with the market challenges
11ntegration of the Market Engineering Measurement trends
11ntegration of econometric variables

. In compiling and preparing the Report. Frost & SUIlivan has adopted the following assumptions
I The social, economic and political environment of the world and China is likely to remain stable in the forecast period
I Related industry key drivers are likely to drive the market in the forecast period
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