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The global Thin Film Lithium Niobate (TFLN) Modulator market size is expected to
reach $ 1408 million by 2032, rising at a market growth of 51.3% CAGR during the
forecast period (2026-2032).

Thin Film Lithium Niobate (TFLN) Modulator refers to an electro-optic modulation device
fabricated on a thin-film lithium niobate platform, typically using Mach-Zehnder, phase
modulation, 1Q or DP-1Q architectures to convert high-speed electrical signals into
modulated optical signals. Compared with conventional bulk lithium niobate modulators,
Thin Film Lithium Niobate (TFLN) Modulator offers higher electro-optic bandwidth, lower
driving voltage, smaller device footprint, low optical loss and greater potential for
photonic integration. Major application directions include Datacom, Data Center
Interconnect, Telecom, Defense and Military, microwave photonics, RF-over-Fiber, test
and measurement, sensing and scientific research.

Key Findings

Global Thin Film Lithium Niobate (TFLN) Modulator sales reached
approximately 12,000 units in 2025

The global average selling price was approximately US$6,200 per unit in 2025
Data Center Interconnect and Telecom remained the principal commercial application

markets in 2025
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Datacom remained at an early commercialization stage but is becoming an
increasingly important growth direction

Commercial supply remained concentrated among a limited number of manufacturers
with established TFLN device and packaging capabilities

Market Trends

The TFLN modulator market is developing alongside higher optical symbol rates, faster
per-lane transmission speeds and increasing power-efficiency requirements. In
coherent communications, the industry is moving from earlier 64—96 Gbaud platforms
toward 128/130 Gbaud and higher symbol rates, increasing demand for modulators with
high electro-optic bandwidth, low insertion loss, low V? and stable linearity. In Datacom,
the transition from 800G toward 1.6T and future 3.2T optical interconnects is increasing
the importance of 200G/lane and 400G/lane architectures. TFLN is therefore expanding
from a platform mainly used in coherent transmission toward PAM4 and IM-DD optical
interconnects, while heterogeneous integration with silicon photonics, lasers, FAUS,
optical engines and advanced packaging is becoming an important development
direction.

Market Dynamics

Drivers

The major driver is the rapid growth in bandwidth requirements from Al data centers,
Data Center Interconnect and high-capacity Telecom networks. Higher baud rates and
per-lane speeds require modulators with greater bandwidth, lower drive voltage, lower
optical loss and improved signal integrity. Continued commercialization of 1.6T optical
interconnects, development of future 3.2T systems and expansion of higher-capacity
coherent transmission are increasing the potential application scope for TFLN
modulators.

Restraints

Manufacturing maturity and cost remain the main restraints on large-scale adoption.
TFLN wafer processing, thin-film bonding, waveguide etching, electrode fabrication,
optical coupling, RF packaging and reliability control involve relatively complex
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manufacturing processes. Wafer-level yield and packaging cost are particularly
important for high-volume Datacom applications, while silicon photonics, EML and InP
technologies already benefit from mature manufacturing ecosystems and established
module supply chains.

Opportunities

The strongest medium-term opportunities are associated with 1.6T and 3.2T optical
interconnects, particularly as 200G/lane develops toward 400G/lane. TFLN also has
potential in high-baud-rate coherent pluggables, Coherent Lite, LPO, NPO, on-board
optics, CPO, Optical I/O and SiPh-TFLN heterogeneous integration. Microwave
photonics, RF-over-Fiber, Defense and Military, sensing, test and measurement and
scientific applications provide additional higher-value opportunities.

Challenges

The major challenges include improving wafer-level yield, reducing coupling and
packaging costs, maintaining RF and optical performance after integration,
accumulating reliability data and completing qualification with major customers. Growth
in 800G, 1.6T and 3.2T optical modules cannot be directly translated into equivalent
TFLN demand because mainstream Datacom continues to use multiple competing
modulation technologies.

Industry Chain Analysis

The upstream industry chain includes lithium niobate crystals, TFLN/LNOI wafers and
bonded substrates, process materials, RF components, packaging materials, FAUs and
optical coupling components. The midstream covers chip design, wafer fabrication,
waveguide etching, electrode formation, dicing, optical coupling, RF packaging, testing
and modulator assembly. Downstream customers include optical-component
manufacturers, transceiver suppliers, coherent transmission equipment vendors,
hyperscale data centers, Telecom equipment manufacturers, Defense system
integrators and scientific-instrument suppliers.

Segment Insights

By product type, the market is mainly divided into Intensity Modulator, Coherent
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Modulator and Phase Modulator. Coherent Modulator includes 1Q and DP-IQ
architectures and currently plays an important role in Data Center Interconnect and
Telecom coherent transmission. Intensity Modulator is attracting increasing attention in
high-speed PAM4 and IM-DD Datacom applications, while Phase Modulator is mainly
used in microwave photonics, RF-over-Fiber, sensing, test and measurement and
scientific research.

By application, Data Center Interconnect and Telecom remain the relatively mature
commercial markets. Datacom is still at an earlier commercialization stage, but its
strategic importance is increasing as the industry moves toward 1.6T, 3.2T and higher
per-lane speeds.

Downstream Market Opportunities

Datacom opportunities are increasingly linked to Al cluster interconnects moving from
800G toward 1.6T and future 3.2T, particularly 200G/lane and 400G/lane architectures.
DCI benefits from the development of 400ZR, 800ZR and higher-rate coherent
pluggables, while Telecom applications in metro, regional, long-haul and submarine
coherent transmission remain important high-performance markets. Defense,
microwave photonics and RF-over-Fiber provide smaller-volume but higher-value
opportunities.

Regional Insights

North America is important for TFLN technology innovation and next-generation
Datacom development, supported by Al infrastructure and hyperscale data-center
demand. China is developing a more complete TFLN supply chain covering lithium
niobate materials, wafers, modulator chips, packaged devices, FAUs and optical
modules. Japan retains strong capabilities in lithium niobate and coherent optical
components, while Europe remains active in photonic integration, Telecom equipment,
research and specialty photonic applications.

Competitive Landscape Analysis

The global TFLN modulator market remains relatively concentrated because
commercial suppliers require capabilities across wafer processing, high-speed RF
electrode design, optical coupling, packaging, testing and reliability. Competition is
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increasingly shifting from laboratory device performance toward manufacturability,
stable yield, packaging density, product consistency and volume supply capability.

Report Scope

This report studies the global Thin Film Lithium Niobate (TFLN) Modulator production,
demand, key manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for Thin Film
Lithium Niobate (TFLN) Modulator and provides market size (US$ million) and Year-
over-Year (YoY) Growth, considering 2025 as the base year. This report explores
demand trends and competition, as well as details the characteristics of Thin Film
Lithium Niobate (TFLN) Modulator that contribute to its increasing demand across many
markets.

Highlights and key features of the study

Global Thin Film Lithium Niobate (TFLN) Modulator total production and
demand, 2021-2032, (Units)

Global Thin Film Lithium Niobate (TFLN) Modulator total production value,
2021-2032, (USD Million)

Global Thin Film Lithium Niobate (TFLN) Modulator production by region &
country, production, value, CAGR, 2021-2032, (USD Million) & (Units), (based
on production site)

Global Thin Film Lithium Niobate (TFLN) Modulator consumption by region &
country, CAGR, 2021-2032 & (Units)

U.S. VS China: Thin Film Lithium Niobate (TFLN) Modulator domestic
production, consumption, key domestic manufacturers and share

Global Thin Film Lithium Niobate (TFLN) Modulator production by manufacturer,
production, price, value and market share 2021-2026, (USD Million) & (Units)

Global Thin Film Lithium Niobate (TFLN) Modulator production by Type,
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production, value, CAGR, 2021-2032, (USD Million) & (Units)

Global Thin Film Lithium Niobate (TFLN) Modulator production by Application,
production, value, CAGR, 2021-2032, (USD Million) & (Units)

This report profiles key players in the global Thin Film Lithium Niobate (TFLN)
Modulator market based on the following parameters - company overview, production,
value, price, gross margin, product portfolio, geographical presence, and key
developments. Key companies covered as a part of this study include Furukawa FITEL
Optical Components(FFOC), HyperLight, Ori-Chip, Advanced Fiber Resources, Liobate,
etc.

This report also provides key insights about market drivers, restraints, opportunities,
new product launches or approvals.

Stakeholders would have ease in decision-making through various strategy matrices
used in analyzing the World Thin Film Lithium Niobate (TFLN) Modulator market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$
Millions), volume (production, consumption) & (Units) and average price (US$/Unit) by
manufacturer, by Type, and by Application. Data is given for the years 2021-2032 by

year with 2025 as the base year, 2026 as the estimate year, and 2027-2032 as the
forecast year.

Global Thin Film Lithium Niobate (TFLN) Modulator Market, By
Region:

United States

China

Europe

Japan
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South Korea
ASEAN
India

Rest of World

Market Segmentation

Global Thin Film Lithium Niobate (TFLN) Modulator Market,
Segmentation by Type:

Intensity Modulator
Coherent Modulator

Phase Modulator

Global Thin Film Lithium Niobate (TFLN) Modulator Market,
Segmentation by Electro-Optic Bandwidth:

?40 GHz
40-70 GHz
70-100 GHz

>100 GHz

Global Thin Film Lithium Niobate (TFLN) Modulator Market,
Segmentation by Channel:

Single-Channel TFLN Modulators
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Multi-Channel TFLN Modulators

Global Thin Film Lithium Niobate (TFLN) Modulator Market,
Segmentation by Application:

Datacom

Data Center Interconnect (DCI)
Telecom

Microwave Photonics

Other

Companies Profiled:
Furukawa FITEL Optical Components(FFOC)
HyperLight
Ori-Chip
Advanced Fiber Resources

Liobate

Key Questions Answered

1. How big is the global Thin Film Lithium Niobate (TFLN) Modulator market?
2. What is the demand of the global Thin Film Lithium Niobate (TFLN) Modulator

market?
3. What is the year over year growth of the global Thin Film Lithium Niobate (TFLN)

Modulator market?
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4. What is the total value of the global Thin Film Lithium Niobate (TFLN) Modulator
market?

5. Who are the Major Players in the global Thin Film Lithium Niobate (TFLN) Modulator
market?

6. What are the growth factors driving the market demand?
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1 SUPPLY SUMMARY

1.1 Thin Film Lithium Niobate (TFLN) Modulator Introduction
1.2 World Thin Film Lithium Niobate (TFLN) Modulator Supply & Forecast

1.2.1 World Thin Film Lithium Niobate (TFLN) Modulator Production Value (2021 &
2025 & 2032)

1.2.2 World Thin Film Lithium Niobate (TFLN) Modulator Production (2021-2032)

1.2.3 World Thin Film Lithium Niobate (TFLN) Modulator Pricing Trends (2021-2032)
1.3 World Thin Film Lithium Niobate (TFLN) Modulator Production by Region (Based on
Production Site)

1.3.1 World Thin Film Lithium Niobate (TFLN) Modulator Production Value by Region
(2021-2032)

1.3.2 World Thin Film Lithium Niobate (TFLN) Modulator Production by Region
(2021-2032)

1.3.3 World Thin Film Lithium Niobate (TFLN) Modulator Average Price by Region
(2021-2032)

1.3.4 North America Thin Film Lithium Niobate (TFLN) Modulator Production
(2021-2032)

1.3.5 Europe Thin Film Lithium Niobate (TFLN) Modulator Production (2021-2032)

1.3.6 China Thin Film Lithium Niobate (TFLN) Modulator Production (2021-2032)

1.3.7 Japan Thin Film Lithium Niobate (TFLN) Modulator Production (2021-2032)
1.4 Market Drivers, Restraints and Trends

1.4.1 Thin Film Lithium Niobate (TFLN) Modulator Market Drivers

1.4.2 Factors Affecting Demand

1.4.3 Thin Film Lithium Niobate (TFLN) Modulator Major Market Trends

2 DEMAND SUMMARY

2.1 World Thin Film Lithium Niobate (TFLN) Modulator Demand (2021-2032)
2.2 World Thin Film Lithium Niobate (TFLN) Modulator Consumption by Region
2.2.1 World Thin Film Lithium Niobate (TFLN) Modulator Consumption by Region
(2021-2026)
2.2.2 World Thin Film Lithium Niobate (TFLN) Modulator Consumption Forecast by
Region (2027-2032)
2.3 United States Thin Film Lithium Niobate (TFLN) Modulator Consumption
(2021-2032)
2.4 China Thin Film Lithium Niobate (TFLN) Modulator Consumption (2021-2032)
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2.5 Europe Thin Film Lithium Niobate (TFLN) Modulator Consumption (2021-2032)

2.6 Japan Thin Film Lithium Niobate (TFLN) Modulator Consumption (2021-2032)

2.7 South Korea Thin Film Lithium Niobate (TFLN) Modulator Consumption (2021-2032)
2.8 ASEAN Thin Film Lithium Niobate (TFLN) Modulator Consumption (2021-2032)

2.9 India Thin Film Lithium Niobate (TFLN) Modulator Consumption (2021-2032)

3 WORLD MANUFACTURERS COMPETITIVE ANALYSIS

3.1 World Thin Film Lithium Niobate (TFLN) Modulator Production Value by
Manufacturer (2021-2026)
3.2 World Thin Film Lithium Niobate (TFLN) Modulator Production by Manufacturer
(2021-2026)
3.3 World Thin Film Lithium Niobate (TFLN) Modulator Average Price by Manufacturer
(2021-2026)
3.4 Thin Film Lithium Niobate (TFLN) Modulator Company Evaluation Quadrant
3.5 Industry Rank and Concentration Rate (CR)

3.5.1 Global Thin Film Lithium Niobate (TFLN) Modulator Industry Rank of Major
Manufacturers

3.5.2 Global Concentration Ratios (CR4) for Thin Film Lithium Niobate (TFLN)
Modulator in 2025

3.5.3 Global Concentration Ratios (CR8) for Thin Film Lithium Niobate (TFLN)
Modulator in 2025
3.6 Thin Film Lithium Niobate (TFLN) Modulator Market: Overall Company Footprint
Analysis

3.6.1 Thin Film Lithium Niobate (TFLN) Modulator Market: Region Footprint

3.6.2 Thin Film Lithium Niobate (TFLN) Modulator Market: Company Product Type
Footprint

3.6.3 Thin Film Lithium Niobate (TFLN) Modulator Market: Company Product
Application Footprint
3.7 Competitive Environment

3.7.1 Historical Structure of the Industry

3.7.2 Barriers of Market Entry

3.7.3 Factors of Competition
3.8 New Entrant and Capacity Expansion Plans
3.9 Mergers, Acquisition, Agreements, and Collaborations

4 UNITED STATES VS CHINA VS REST OF THE WORLD

4.1 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator Production
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Value Comparison

4.1.1 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator Production
Value Comparison (2021 & 2025 & 2032)

4.1.2 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator Production
Value Market Share Comparison (2021 & 2025 & 2032)
4.2 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator Production
Comparison

4.2.1 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator Production
Comparison (2021 & 2025 & 2032)

4.2.2 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator Production
Market Share Comparison (2021 & 2025 & 2032)
4.3 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator Consumption
Comparison

4.3.1 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator
Consumption Comparison (2021 & 2025 & 2032)

4.3.2 United States VS China: Thin Film Lithium Niobate (TFLN) Modulator
Consumption Market Share Comparison (2021 & 2025 & 2032)
4.4 United States Based Thin Film Lithium Niobate (TFLN) Modulator Manufacturers
and Market Share, 2021-2026

4.4.1 United States Based Thin Film Lithium Niobate (TFLN) Modulator Manufacturers,
Headquarters and Production Site (States, Country)

4.4.2 United States Based Manufacturers Thin Film Lithium Niobate (TFLN) Modulator
Production Value (2021-2026)

4.4.3 United States Based Manufacturers Thin Film Lithium Niobate (TFLN) Modulator
Production (2021-2026)
4.5 China Based Thin Film Lithium Niobate (TFLN) Modulator Manufacturers and
Market Share

4.5.1 China Based Thin Film Lithium Niobate (TFLN) Modulator Manufacturers,
Headquarters and Production Site (Province, Country)

4.5.2 China Based Manufacturers Thin Film Lithium Niobate (TFLN) Modulator
Production Value (2021-2026)

4.5.3 China Based Manufacturers Thin Film Lithium Niobate (TFLN) Modulator
Production (2021-2026)
4.6 Rest of World Based Thin Film Lithium Niobate (TFLN) Modulator Manufacturers
and Market Share, 2021-2026

4.6.1 Rest of World Based Thin Film Lithium Niobate (TFLN) Modulator Manufacturers,
Headquarters and Production Site (State, Country)

4.6.2 Rest of World Based Manufacturers Thin Film Lithium Niobate (TFLN) Modulator
Production Value (2021-2026)
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4.6.3 Rest of World Based Manufacturers Thin Film Lithium Niobate (TFLN) Modulator
Production (2021-2026)

5 MARKET ANALYSIS BY TYPE

5.1 World Thin Film Lithium Niobate (TFLN) Modulator Market Size Overview by Type:
2021 VS 2025 VS 2032
5.2 Segment Introduction by Type

5.2.1 Intensity Modulator

5.2.2 Coherent Modulator

5.2.3 Phase Modulator
5.3 Market Segment by Type

5.3.1 World Thin Film Lithium Niobate (TFLN) Modulator Production by Type
(2021-2032)

5.3.2 World Thin Film Lithium Niobate (TFLN) Modulator Production Value by Type
(2021-2032)

5.3.3 World Thin Film Lithium Niobate (TFLN) Modulator Average Price by Type
(2021-2032)

6 MARKET ANALYSIS BY ELECTRO-OPTIC BANDWIDTH

6.1 World Thin Film Lithium Niobate (TFLN) Modulator Market Size Overview by Electro-
Optic Bandwidth: 2021 VS 2025 VS 2032
6.2 Segment Introduction by Electro-Optic Bandwidth

6.2.1 ?40 GHz

6.2.2 40-70 GHz

6.2.3 70-100 GHz

6.2.4 >100 GHz
6.3 Market Segment by Electro-Optic Bandwidth

6.3.1 World Thin Film Lithium Niobate (TFLN) Modulator Production by Electro-Optic
Bandwidth (2021-2032)

6.3.2 World Thin Film Lithium Niobate (TFLN) Modulator Production Value by Electro-
Optic Bandwidth (2021-2032)

6.3.3 World Thin Film Lithium Niobate (TFLN) Modulator Average Price by Electro-
Optic Bandwidth (2021-2032)

7 MARKET ANALYSIS BY CHANNEL

7.1 World Thin Film Lithium Niobate (TFLN) Modulator Market Size Overview by
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Channel: 2021 VS 2025 VS 2032
7.2 Segment Introduction by Channel

7.2.1 Single-Channel TFLN Modulators

7.2.2 Multi-Channel TFLN Modulators
7.3 Market Segment by Channel

7.3.1 World Thin Film Lithium Niobate (TFLN) Modulator Production by Channel
(2021-2032)

7.3.2 World Thin Film Lithium Niobate (TFLN) Modulator Production Value by Channel
(2021-2032)

7.3.3 World Thin Film Lithium Niobate (TFLN) Modulator Average Price by Channel
(2021-2032)

8 MARKET ANALYSIS BY APPLICATION

8.1 World Thin Film Lithium Niobate (TFLN) Modulator Market Size Overview by
Application: 2021 VS 2025 VS 2032
8.2 Segment Introduction by Application

8.2.1 Datacom

8.2.2 Data Center Interconnect (DCI)

8.2.3 Telecom

8.2.4 Microwave Photonics

8.2.5 Other
8.3 Market Segment by Application

8.3.1 World Thin Film Lithium Niobate (TFLN) Modulator Production by Application
(2021-2032)

8.3.2 World Thin Film Lithium Niobate (TFLN) Modulator Production Value by
Application (2021-2032)

8.3.3 World Thin Film Lithium Niobate (TFLN) Modulator Average Price by Application
(2021-2032)

9 COMPANY PROFILES

9.1 Furukawa FITEL Optical Components(FFOC)

9.1.1 Furukawa FITEL Optical Components(FFOC) Details

9.1.2 Furukawa FITEL Optical Components(FFOC) Major Business

9.1.3 Furukawa FITEL Optical Components(FFOC) Thin Film Lithium Niobate (TFLN)
Modulator Product and Services

9.1.4 Furukawa FITEL Optical Components(FFOC) Thin Film Lithium Niobate (TFLN)
Modulator Production, Price, Value, Gross Margin and Market Share (2021-2026)
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9.1.5 Furukawa FITEL Optical Components(FFOC) Recent Developments/Updates

9.1.6 Furukawa FITEL Optical Components(FFOC) Competitive Strengths &
Weaknesses
9.2 HyperLight

9.2.1 HyperLight Details

9.2.2 HyperLight Major Business

9.2.3 HyperLight Thin Film Lithium Niobate (TFLN) Modulator Product and Services

9.2.4 HyperLight Thin Film Lithium Niobate (TFLN) Modulator Production, Price, Value,
Gross Margin and Market Share (2021-2026)

9.2.5 HyperLight Recent Developments/Updates

9.2.6 HyperLight Competitive Strengths & Weaknesses
9.3 Ori-Chip

9.3.1 Ori-Chip Details

9.3.2 Ori-Chip Major Business

9.3.3 Ori-Chip Thin Film Lithium Niobate (TFLN) Modulator Product and Services

9.3.4 Ori-Chip Thin Film Lithium Niobate (TFLN) Modulator Production, Price, Value,
Gross Margin and Market Share (2021-2026)

9.3.5 Ori-Chip Recent Developments/Updates

9.3.6 Ori-Chip Competitive Strengths & Weaknesses
9.4 Advanced Fiber Resources

9.4.1 Advanced Fiber Resources Details

9.4.2 Advanced Fiber Resources Major Business

9.4.3 Advanced Fiber Resources Thin Film Lithium Niobate (TFLN) Modulator Product
and Services

9.4.4 Advanced Fiber Resources Thin Film Lithium Niobate (TFLN) Modulator
Production, Price, Value, Gross Margin and Market Share (2021-2026)

9.4.5 Advanced Fiber Resources Recent Developments/Updates

9.4.6 Advanced Fiber Resources Competitive Strengths & Weaknesses
9.5 Liobate

9.5.1 Liobate Details

9.5.2 Liobate Major Business

9.5.3 Liobate Thin Film Lithium Niobate (TFLN) Modulator Product and Services

9.5.4 Liobate Thin Film Lithium Niobate (TFLN) Modulator Production, Price, Value,
Gross Margin and Market Share (2021-2026)

9.5.5 Liobate Recent Developments/Updates

9.5.6 Liobate Competitive Strengths & Weaknesses

10 INDUSTRY CHAIN ANALYSIS
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10.1 Thin Film Lithium Niobate (TFLN) Modulator Industry Chain
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