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The global crystal oscillator market was valued at USD 3.0 billion in 2023 and is
projected to reach USD 3.4 billion by 2028; it is expected to register a CAGR of 2.5%
during the forecast period. Rising use of CXOs in aerospace & defense applications is
driving the growth of the crystal oscillator market. Whereas the availability of cost-
effective and more reliable alternative technologies is restraining the growth of the
crystal oscillator market.

“The AT cut segment is expected to grow at the highest CAGR during the forecast
period.”

The crystal oscillator market for AT cut is expected to record the highest CAGR of 2.9%
during the forecast period. Some of its other features include a combination of
temperature stability, low frequency drift, high accuracy, miniaturization capabilities, low
power consumption, wide frequency range, reliability, and cost-effectiveness. These
factors collectively make AT cut crystal oscillators a preferred choice in various
industries where precise and stable frequency sources are essential. AT cut crystal
oscillators are mainly used in electric vehicles (EVs), smart meters, and other general
electronic devices. AT cut crystal oscillators are used to provide a stable reference
frequency for the powertrain control unit (PCU) in EVs. The PCU is responsible for
controlling the electric motor and other components of the powertrain.

“Through-hole segment to register growth at the second-higher CAGR during the
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forecast period.”

The through-hole segment is expected to grow at a second-higher CAGR of 1.5%
during the forecast period. Crystal oscillators are used in industrial automation
applications to provide precise timing signals for controllers, sensors, and actuators.
Through-hole crystal oscillators are well-suited for these applications due to their
reliability and performance. Through-hole crystal oscillators have preferable
temperature and electrical characteristics and can be used in applications requiring a
wide range of frequencies. Some crystal oscillators using through-hole mounting
schemes are ECS-2100AX-049 and ECS-2100AX-283.2, offered by Seiko Epson
Corporation (Japan).

“The North America segment is likely to grow at the second highest CAGR during the
forecast period.”

The North American region is expected to witness the second highest CAGR of 2.0%
during the forecast period. The presence of ecosystem players such as Microchip
Technology Inc., SiTime Corp., Abracon, Greenray Industries, Inc., MTI-Milliren
Technologies, Inc., QVS Tech, Inc., Bliley, Vishay Intertechnology, Inc. are contributing
to the growth in North America.

Breakdown of primaries

The study contains insights from various industry experts, ranging from component
suppliers to Tier 1 companies and OEMs. The break-up of the primaries is as follows:

By Company Type - Tier 1 — 35%, Tier 2 — 45%, Tier 3 — 20%
By Designation— C-level Executives - 40%, Directors - 30%, Others - 30%

By Region—North America - 30%, Europe - 25%, Asia Pacific - 40%, RoW - 5%

The crystal oscillator market is dominated by a few globally established players such as
Seiko Epson Corporation (Japan), NIHON DEMPA KOGYO CO., LTD. (Japan),
KYOCERA Corporation (Japan), Daishinku Corp. (Japan), SiTime Corporation (US).
The study includes an in-depth competitive analysis of these key players in the crystal
oscillator market, with their company profiles, recent developments, and key market
strategies.
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Research Coverage:

The report segments the crystal oscillator market and forecasts its size by type,
mounting scheme, crystal cut, general circuitry, application, and region. The report also
discusses the drivers, restraints, opportunities, and challenges pertaining to the market.
It gives a detailed view of the market across four main regions—North America, Europe,
Asia Pacific, and RoW. Supply chain analysis has been included in the report, along
with the key players and their competitive analysis in the crystal oscillator ecosystem.

Key Benefits to Buy the Report:

Analysis of key drivers (Increasing adoption of crystal oscillators in aerospace
and defense applications, Growing use of crystal oscillators in automotive
sector, Higher demand for crystal oscillators with thriving consumer electronics
industry, Rising deployment of crystal oscillators in 5G and 6G networks).
Restraint (Availability of cost-effective and more reliable alternative
technologies), Opportunity (Growing demand for miniature electronic devices
with improved performance, Increasing adoption of advanced automotive
electronics), Challenges (Frequency drift issues in crystal oscillators after
extended use)

Product Development/Innovation: Detailed insights on upcoming technologies,
research and development activities, and new product launches in the crystal
oscillator market.

Market Development: Comprehensive information about lucrative markets — the
report analyses the crystal oscillator market across varied regions

Market Diversification: Exhaustive information about new products and services,
untapped geographies, recent developments, and investments in the crystal
oscillator market.

Competitive Assessment: In-depth assessment of market shares, growth
strategies, and service offerings of leading players like Seiko Epson Corporation
(Japan), NIHON DEMPA KOGYO CO., LTD. (Japan), KYOCERA Corporation
(Japan), Daishinku Corp. (Japan), SiTime Corporation (US), SIWARD Crystal
Technology Co., Ltd. (Taiwan), TXC Corporation (Taiwan), HOSONIC
TECHNOLOGY (GROUP) CO., LTD. (Taiwan), Microchip Technology Inc. (US),
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Murata Manufacturing Co., Ltd. (Japan) among others in the crystal oscillator
market.
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1 INTRODUCTION

1.1 STUDY OBJECTIVES
1.2 MARKET DEFINITION
1.2.1 INCLUSIONS AND EXCLUSIONS
1.3 STUDY SCOPE
1.3.1 MARKETS COVERED
FIGURE 1 CRYSTAL OSCILLATOR MARKET: SEGMENTATION
1.3.2 REGIONAL SCOPE
1.3.3 YEARS CONSIDERED
1.4 CURRENCY CONSIDERED
1.5 UNITS CONSIDERED
1.6 LIMITATIONS
1.7 STAKEHOLDERS
1.8 SUMMARY OF CHANGES
1.9 IMPACT OF RECESSION

2 RESEARCH METHODOLOGY

2.1 INTRODUCTION
FIGURE 2 CRYSTAL OSCILLATOR MARKET: RESEARCH DESIGN
2.2 RESEARCH DATA
FIGURE 3 RESEARCH APPROACH
2.2.1 SECONDARY DATA
2.2.1.1 List of key secondary sources
2.2.1.2 Key data from secondary sources
2.2.2 PRIMARY DATA
2.2.2.1 List of key primary interview participants
2.2.2.2 Primary interviews with experts
FIGURE 4 BREAKDOWN OF PRIMARIES
2.2.2.3 Key data from primary sources
2.2.2.4 Key industry insights
2.3 FACTOR ANALYSIS
2.3.1 SUPPLY-SIDE ANALYSIS
FIGURE 5 MARKET SIZE ESTIMATION METHODOLOGY: APPROACH 1 (SUPPLY-
SIDE ANALYSIS)—REVENUE GENERATED BY COMPANIES FROM SALE OF
CRYSTAL OSCILLATOR PRODUCTS
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FIGURE 6 MARKET SIZE ESTIMATION METHODOLOGY: APPROACH 2 (TOP-
DOWN, SUPPLY-SIDE)—ILLUSTRATION OF REVENUE ESTIMATION FOR ONE
COMPANY IN CRYSTAL OSCILLATOR MARKET
2.4 MARKET SIZE ESTIMATION
FIGURE 7 MARKET SIZE ESTIMATION METHODOLOGY: SUPPLY-SIDE ANALYSIS
2.4.1 BOTTOM-UP APPROACH
2.4.1.1 Approach to estimate market size using bottom-up analysis
FIGURE 8 MARKET SIZE ESTIMATION METHODOLOGY: BOTTOM-UP APPROACH
2.4.2 TOP-DOWN APPROACH
2.4.2.1 Approach to estimate market size using top-down analysis (supply side)
FIGURE 9 MARKET SIZE ESTIMATION METHODOLOGY: TOP-DOWN APPROACH
2.4.3 GROWTH PROJECTION AND FORECAST-RELATED ASSUMPTIONS
TABLE 1 CRYSTAL OSCILLATOR MARKET: MARKET GROWTH ASSUMPTIONS
2.5 MARKET BREAKDOWN AND DATA TRIANGULATION
FIGURE 10 DATA TRIANGULATION
2.6 RESEARCH ASSUMPTIONS
TABLE 2 KEY ASSUMPTIONS: MACRO- AND MICRO-ECONOMIC ENVIRONMENT
2.7 RESEARCH LIMITATIONS
2.8 RISK ASSESSMENT
TABLE 3 CRYSTAL OSCILLATOR MARKET: RISK ASSESSMENT
2.9 PARAMETERS CONSIDERED TO ANALYZE IMPACT OF RECESSION ON
CRYSTAL OSCILLATOR MARKET
TABLE 4 CRYSTAL OSCILLATOR MARKET: RECESSION ANALYSIS

3 EXECUTIVE SUMMARY

FIGURE 11 CRYSTAL OSCILLATOR MARKET, 2019-2028 (USD MILLION)

FIGURE 12 VCXO GENERAL CIRCUITRY SEGMENT TO EXHIBIT HIGHEST CAGR
DURING FORECAST PERIOD

FIGURE 13 AT CUT SEGMENT TO RECORD HIGHEST CAGR DURING FORECAST
PERIOD

FIGURE 14 CONSUMER ELECTRONICS SEGMENT TO REGISTER HIGHEST CAGR
DURING FORECAST PERIOD

FIGURE 15 ASIA PACIFIC TO REGISTER FASTEST GROWTH FROM 2023 TO 2028

4 PREMIUM INSIGHTS

4.1 ATTRACTIVE GROWTH OPPORTUNITIES FOR PLAYERS IN CRYSTAL
OSCILLATOR MARKET
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FIGURE 16 HIGHER DEMAND FOR CRYSTAL OSCILLATORS FROM GROWING
CONSUMER ELECTRONICS INDUSTRY TO DRIVE MARKET

4.2 CRYSTAL OSCILLATOR MARKET, BY MOUNTING SCHEME

FIGURE 17 SURFACE MOUNT SEGMENT TO RECORD HIGHER CAGR DURING
FORECAST PERIOD

4.3 CRYSTAL OSCILLATOR MARKET FOR VCXO, BY SUB-TYPE

FIGURE 18 OCVCXO SEGMENT TO REGISTER HIGHER CAGR IN CRYSTAL
OSCILLATOR MARKET FOR VCXO FROM 2023 TO 2028

4.4 CRYSTAL OSCILLATOR MARKET FOR OCXO, BY SUB-TYPE

FIGURE 19 DOCXO SEGMENT TO EXHIBIT HIGHER CAGR IN CRYSTAL
OSCILLATOR MARKET FOR OCXO DURING FORECAST PERIOD

4.5 CRYSTAL OSCILLATOR MARKET, BY REGION

FIGURE 20 ASIA PACIFIC TO HOLD LARGEST SHARE OF CRYSTAL OSCILLATOR
MARKET IN 2028

4.6 CRYSTAL OSCILLATOR MARKET, BY COUNTRY

FIGURE 21 CHINA TO RECORD HIGHEST CAGR IN GLOBAL CRYSTAL
OSCILLATOR MARKET DURING FORECAST PERIOD

5 MARKET OVERVIEW

5.1 INTRODUCTION
5.2 MARKET DYNAMICS
FIGURE 22 CRYSTAL OSCILLATOR MARKET: DRIVERS, RESTRAINTS,
OPPORTUNITIES, AND CHALLENGES
5.2.1 DRIVERS
FIGURE 23 CRYSTAL OSCILLATOR MARKET: DRIVERS AND THEIR IMPACT
5.2.1.1 Increasing adoption of crystal oscillators in aerospace and defense
applications
5.2.1.2 Growing use of crystal oscillators in automotive sector
FIGURE 24 GLOBAL VEHICLE PRODUCTION, 2017-2022 (MILLION UNITS)
5.2.1.3 Higher demand for crystal oscillators from thriving consumer electronics
industry
FIGURE 25 GLOBAL SHIPMENTS OF SMARTPHONES, 2020-2026 (MILLION UNITS)
FIGURE 26 GLOBAL USER COUNT OF CONSUMER ELECTRONICS, 2021-2028
(MILLION)
5.2.1.4 Rising deployment of crystal oscillators in 5G and 6G networks
FIGURE 27 GLOBAL SMARTPHONE SHIPMENT FORECAST, BY NETWORK, 2023
(MILLION UNITS)
5.2.2 RESTRAINTS
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FIGURE 28 CRYSTAL OSCILLATOR MARKET: RESTRAINTS AND THEIR IMPACT
5.2.2.1 Avalilability of cost-effective and more reliable alternative technologies
5.2.3 OPPORTUNITIES
FIGURE 29 CRYSTAL OSCILLATOR MARKET: OPPORTUNITIES AND THEIR
IMPACT
5.2.3.1 Growing demand for miniature electronic devices with improved performance
5.2.3.2 Increasing adoption of advanced automotive electronics
FIGURE 30 NUMBER OF CARS SOLD WORLDWIDE, 2020-2023 (MILLION UNITS)
5.2.4 CHALLENGES
FIGURE 31 CRYSTAL OSCILLATOR MARKET: CHALLENGES AND THEIR IMPACT
5.2.4.1 Frequency drift issues in crystal oscillators after extended use
5.3 TRENDS/DISRUPTIONS IMPACTING CUSTOMERS’ BUSINESSES
FIGURE 32 TRENDS/DISRUPTIONS IMPACTING CUSTOMERS’ BUSINESSES
5.4 PRICING ANALYSIS
5.4.1 AVERAGE SELLING PRICE TREND OF PRODUCTS OFFERED BY KEY
PLAYERS
FIGURE 33 AVERAGE SELLING PRICE TREND OF OCXO CRYSTAL OSCILLATORS
OFFERED BY KEY PLAYERS, 2018-2022
5.4.2 AVERAGE SELLING PRICE TREND OF CRYSTAL OSCILLATORS, BY
GENERAL CIRCUITRY
FIGURE 34 AVERAGE SELLING PRICE TREND OF CRYSTAL OSCILLATORS, BY
GENERAL CIRCUITRY, 2019-2028
TABLE 5 AVERAGE SELLING PRICE OF CRYSTAL OSCILLATORS, BY GENERAL
CIRCUITRY (USD)
5.4.3 AVERAGE SELLING PRICE TREND OF OCXO CRYSTAL OSCILLATORS, BY
REGION
FIGURE 35 AVERAGE SELLING PRICE TREND OF OCXO CRYSTAL
OSCILLATORS, BY REGION
5.5 KEY CONFERENCES AND EVENTS, 2023-2024
TABLE 6 CRYSTAL OSCILLATOR MARKET: LIST OF KEY CONFERENCES AND
EVENTS, 2023-2025
5.6 VALUE CHAIN ANALYSIS
FIGURE 36 CRYSTAL OSCILLATOR MARKET: VALUE CHAIN ANALYSIS
5.7 ECOSYSTEM/MARKET MAP
FIGURE 37 KEY PLAYERS IN CRYSTAL OSCILLATOR ECOSYSTEM
TABLE 7 ROLE OF PARTICIPANTS IN ECOSYSTEM
5.8 TECHNOLOGY ANALYSIS
5.8.1 GREEN CRYSTAL TECHNOLOGY
5.8.2 HYBRID MICROCIRCUIT TECHNOLOGY
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5.9 PATENT ANALYSIS
TABLE 8 LIST OF MAJOR PATENTS PERTAINING TO CRYSTAL OSCILLATORS,
2022-2023
FIGURE 38 NUMBER OF PATENTS GRANTED PERTAINING TO CRYSTAL
OSCILLATORS, 2012-2022
FIGURE 39 REGIONAL ANALYSIS OF PATENTS RELATED TO CRYSTAL
OSCILLATORS, 2022
5.10 CASE STUDY ANALYSIS

5.10.1 USE OF CRYSTAL OSCILLATORS TO IMPROVE TIMING AND FREQUENCY
CONTROL IN SMARTWATCHES

5.10.2 INTRODUCTION OF DESIGN-FOR-TEST (DFT) TO ENHANCE QUALITY
AND RELIABILITY OF ABC ELECTRONICS’ PRODUCTS

5.10.3 MODERN TESTING PROCEDURES BY EPSON AND RHODE & SCHWARZ
TO HELP MEASURE POWER SUPPLY NOISE REJECTION IN CRYSTAL
OSCILLATORS

5.10.4 DEPLOYMENT OF 263 SERIES CRYSTAL OSCILLATORS WITH LOW
ACCELERATION SENSITIVITY TO SUPPORT DEMANDING MILITARY
APPLICATIONS

5.10.5 DEVELOPMENT OF LOW PHASE NOISE OSCILLATORS TO ASSIST IN
INDUSTRIAL APPLICATIONS

5.10.6 HIGH-FREQUENCY OUTPUT-COMPATIBLE TCXO BY NIHON DEMPA
KOGYO CO., LTD. TO BE IMPLEMENTED FOR AUTOMOTIVE APPLICATIONS
5.11 TRADE ANALYSIS

5.11.1 IMPORT DATA
TABLE 9 IMPORT DATA FOR HS CODE 854160-COMPLIANT PRODUCTS, BY
COUNTRY, 2018-2022 (USD MILLION)
FIGURE 40 IMPORT DATA FOR HS CODE 854160-COMPLIANT PRODUCTS, BY
COUNTRY, 2018-2022 (USD MILLION)

5.11.2 EXPORT DATA
TABLE 10 EXPORT DATA FOR HS CODE 854160-COMPLIANT PRODUCTS, BY
COUNTRY, 2018-2022 (USD MILLION)
FIGURE 41 EXPORT DATA FOR HS CODE 854160-COMPLIANT PRODUCTS, BY
COUNTRY, 2018-2022 (USD MILLION)
5.12 TARIFF AND REGULATORY LANDSCAPE

5.12.1 TARIFFS RELATED TO CRYSTAL OSCILLATORS
TABLE 11 MFN TARIFFS FOR HS CODE 854160-COMPLIANT PRODUCTS
EXPORTED BY CHINA, 2022

5.12.2 REGULATORY BODIES, GOVERNMENT AGENCIES, AND OTHER
ORGANIZATIONS
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TABLE 12 NORTH AMERICA: LIST OF REGULATORY BODIES, GOVERNMENT
AGENCIES, AND OTHER ORGANIZATIONS
TABLE 13 EUROPE: LIST OF REGULATORY BODIES, GOVERNMENT AGENCIES,
AND OTHER ORGANIZATIONS
TABLE 14 ASIA PACIFIC: LIST OF REGULATORY BODIES, GOVERNMENT
AGENCIES, AND OTHER ORGANIZATIONS
TABLE 15 ROW: LIST OF REGULATORY BODIES, GOVERNMENT AGENCIES, AND
OTHER ORGANIZATIONS

5.12.3 STANDARDS
5.13 PORTER’S FIVE FORCES ANALYSIS
TABLE 16 CRYSTAL OSCILLATOR MARKET: PORTER'’S FIVE FORCES ANALYSIS
FIGURE 42 CRYSTAL OSCILLATOR MARKET: PORTER’S FIVE FORCES
ANALYSIS

5.13.1 BARGAINING POWER OF SUPPLIERS

5.13.2 BARGAINING POWER OF BUYERS

5.13.3 THREAT OF NEW ENTRANTS

5.13.4 THREAT OF SUBSTITUTES

5.13.5 INTENSITY OF COMPETITIVE RIVALRY
5.14 KEY STAKEHOLDERS AND BUYING CRITERIA

5.14.1 KEY STAKEHOLDERS IN BUYING PROCESS
FIGURE 43 INFLUENCE OF STAKEHOLDERS ON BUYING PROCESS, BY
APPLICATION
TABLE 17 INFLUENCE OF STAKEHOLDERS ON BUYING PROCESS, BY
APPLICATION (%)

5.14.2 BUYING CRITERIA
FIGURE 44 KEY BUYING CRITERIA, BY APPLICATION
TABLE 18 KEY BUYING CRITERIA, BY APPLICATION
5.15 INVESTMENT AND FUNDING
TABLE 19 CRYSTAL OSCILLATOR MARKET: INVESTMENT AND FUNDING

6 DIFFERENT TYPES OF CRYSTAL OSCILLATORS

6.1 INTRODUCTION

6.2 PIERCE CRYSTAL OSCILLATORS
6.3 COLPITTS CRYSTAL OSCILLATORS
6.4 HARTLEY CRYSTAL OSCILLATORS
6.5 OTHER TYPES

7 CRYSTAL OSCILLATOR MARKET, BY MOUNTING SCHEME
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7.1 INTRODUCTION
FIGURE 45 SURFACE MOUNT SEGMENT TO HOLD LARGER SHARE OF CRYSTAL
OSCILLATOR MARKET IN 2028
TABLE 20 CRYSTAL OSCILLATOR MARKET, BY MOUNTING SCHEME, 2019-2022
(USD MILLION)
TABLE 21 CRYSTAL OSCILLATOR MARKET, BY MOUNTING SCHEME, 2023-2028
(USD MILLION)
7.2 SURFACE MOUNT

7.2.1 RISING DEMAND FOR HIGHER COMPONENT DENSITY PER OSCILLATOR
UNIT TO DRIVE MARKET
7.3 THROUGH-HOLE

7.3.1 DEPLOYMENT IN ELECTRONIC DEVICES REQUIRING HIGH-FREQUENCY
ACCURACY AND STABILITY TO PROPEL MARKET

8 CRYSTAL OSCILLATOR MARKET, BY CRYSTAL CUT

8.1 INTRODUCTION
FIGURE 46 AT CUT SEGMENT TO DOMINATE CRYSTAL OSCILLATOR MARKET IN
2028
TABLE 22 CRYSTAL OSCILLATOR MARKET, BY CRYSTAL CUT, 2019-2022 (USD
MILLION)
TABLE 23 CRYSTAL OSCILLATOR MARKET, BY CRYSTAL CUT, 2023-2028 (USD
MILLION)
8.2 AT CUT

8.2.1 WIDESPREAD DEPLOYMENT IN AUTOMOTIVE APPLICATIONS TO PROPEL
MARKET
8.3 BT CUT

8.3.1 USEFULNESS IN HIGH-FREQUENCY APPLICATIONS TO CONTRIBUTE TO
MARKET GROWTH
8.4 SC CUT

8.4.1 UTILIZATION IN OCXO APPLICATIONS TO DRIVE MARKET
8.5 OTHER CRYSTAL CUTS

9 CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY

9.1 INTRODUCTION
FIGURE 47 TCXO GENERAL CIRCUITRY SEGMENT TO DOMINATE MARKET IN
2028
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TABLE 24 CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY, 2019-2022
(USD MILLION)
TABLE 25 CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY, 2023-2028
(USD MILLION)
TABLE 26 CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY, 2019-2022
(THOUSAND UNITS)
TABLE 27 CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY, 2023-2028
(THOUSAND UNITS)
9.2 SIMPLE PACKAGED CRYSTAL OSCILLATOR (SPXO)

9.2.1 CRITICALITY OF MAINTAINING TIMING ACCURACY IN VARIOUS
APPLICATIONS TO DRIVE DEMAND
TABLE 28 SPXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2019-2022
(USD MILLION)
TABLE 29 SPXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2023-2028
(USD MILLION)
TABLE 30 SPXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022 (USD
MILLION)
TABLE 31 SPXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028 (USD
MILLION)
9.3 TEMPERATURE-COMPENSATED CRYSTAL OSCILLATOR (TCXO)

9.3.1 INCREASING USE OF COMMUNICATION DEVICES AND MEASURING
INSTRUMENTS TO BOOST DEMAND
TABLE 32 TCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2019-2022
(USD MILLION)
TABLE 33 TCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2023-2028
(USD MILLION)
TABLE 34 TCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022 (USD
MILLION)
TABLE 35 TCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028 (USD
MILLION)

9.3.2 VOLTAGE-CONTROLLED TEMPERATURE-COMPENSATED CRYSTAL
OSCILLATOR (VCTCXO)
9.4 VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR (VCXO)
TABLE 36 VCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2019-2022
(USD MILLION)
TABLE 37 VCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2023-2028
(USD MILLION)
TABLE 38 VCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022 (USD
MILLION)
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TABLE 39 VCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028 (USD
MILLION)

TABLE 40 VCXO: CRYSTAL OSCILLATOR MARKET, BY SUB-TYPE, 2019-2022
(USD MILLION)

TABLE 41 VCXO: CRYSTAL OSCILLATOR MARKET, BY SUB-TYPE, 2023-2028
(USD MILLION)

9.4.1 TEMPERATURE-COMPENSATED VOLTAGE-CONTROLLED CRYSTAL
OSCILLATOR (TCVCXO)

9.4.1.1 Need for compact and cost-effective oscillators to propel segmental growth

9.4.2 OVEN-CONTROLLED VOLTAGE-CONTROLLED CRYSTAL OSCILLATOR

(OCVCXO)

9.4.2.1 Requirement for constant temperature maintenance in ovens to fuel market
growth
9.5 FREQUENCY-CONTROLLED CRYSTAL OSCILLATOR (FCXO)

9.5.1 DEMAND FOR FREQUENCY CONVERSION IN TRANSMISSION DEVICES
AND SYNCHRONIZATION APPLICATIONS TO CONTRIBUTE TO MARKET
GROWTH
TABLE 42 FCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2019-2022
(USD MILLION)
TABLE 43 FCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2023-2028
(USD MILLION)
TABLE 44 FCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022 (USD
MILLION)
TABLE 45 FCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028 (USD
MILLION)
9.6 OVEN-CONTROLLED CRYSTAL OSCILLATOR (OCXO)
TABLE 46 OCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2019-2022
(USD MILLION)
TABLE 47 OCXO: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2023-2028
(USD MILLION)
TABLE 48 OCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022 (USD
MILLION)
TABLE 49 OCXO: CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028 (USD
MILLION)
TABLE 50 OCXO: CRYSTAL OSCILLATOR MARKET, BY SUB-TYPE, 2019-2022
(USD MILLION)
TABLE 51 OCXO: CRYSTAL OSCILLATOR MARKET, BY SUB-TYPE, 2023-2028
(USD MILLION)

9.6.1 DOUBLE OVEN-CONTROLLED CRYSTAL OSCILLATOR (DOCXO)
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9.6.1.1 Precision timing and low-phase noise performance features to boost demand
9.6.2 EVACUATED MINIATURE CRYSTAL OSCILLATOR (EMXO)

9.6.2.1 Demand for crystal oscillators in spacecraft to support market growth
9.7 OTHER GENERAL CIRCUITRY
TABLE 52 OTHER GENERAL CIRCUITRY: CRYSTAL OSCILLATOR MARKET, BY
APPLICATION, 2019-2022 (USD MILLION)
TABLE 53 OTHER GENERAL CIRCUITRY: CRYSTAL OSCILLATOR MARKET, BY
APPLICATION, 2023-2028 (USD MILLION)
TABLE 54 OTHER GENERAL CIRCUITRY: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2019-2022 (USD MILLION)
TABLE 55 OTHER GENERAL CIRCUITRY: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2023-2028 (USD MILLION)

10 CRYSTAL OSCILLATOR MARKET, BY APPLICATION

10.1 INTRODUCTION
FIGURE 48 CONSUMER ELECTRONICS SEGMENT TO ACCOUNT FOR LARGEST
SHARE DURING FORECAST PERIOD
TABLE 56 CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2019-2022 (USD
MILLION)
TABLE 57 CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2023-2028 (USD
MILLION)
10.2 TELECOM & NETWORKING

10.2.1 INCREASING DEPLOYMENT OF 5G NETWORKS TO CONTRIBUTE TO
HIGH DEMAND
TABLE 58 TELECOM & NETWORKING: CRYSTAL OSCILLATOR MARKET, BY
GENERAL CIRCUITRY, 2019-2022 (USD MILLION)
TABLE 59 TELECOM & NETWORKING: CRYSTAL OSCILLATOR MARKET, BY
GENERAL CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 60 TELECOM & NETWORKING: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2019-2022 (USD MILLION)
TABLE 61 TELECOM & NETWORKING: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2023-2028 (USD MILLION)
10.3 CONSUMER ELECTRONICS

10.3.1 NEED TO MAINTAIN ACCURATE TIMING AND SYNCHRONIZATION OF
VARIOUS FUNCTIONS IN CONSUMER ELECTRONICS TO ACCELERATE DEMAND
TABLE 62 CONSUMER ELECTRONICS: CRYSTAL OSCILLATOR MARKET, BY
GENERAL CIRCUITRY, 2019-2022 (USD MILLION)
TABLE 63 CONSUMER ELECTRONICS: CRYSTAL OSCILLATOR MARKET, BY
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GENERAL CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 64 CONSUMER ELECTRONICS: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2019-2022 (USD MILLION)
TABLE 65 CONSUMER ELECTRONICS: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2023-2028 (USD MILLION)
10.4 MILITARY & AEROSPACE

10.4.1 DEVELOPMENT OF SOPHISTICATED MISSILES AND WEAPONS TO
PROPEL MARKET
TABLE 66 MILITARY & AEROSPACE: CRYSTAL OSCILLATOR MARKET, BY
GENERAL CIRCUITRY, 2019-2022 (USD MILLION)
TABLE 67 MILITARY & AEROSPACE: CRYSTAL OSCILLATOR MARKET, BY
GENERAL CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 68 MILITARY & AEROSPACE: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2019-2022 (USD MILLION)
TABLE 69 MILITARY & AEROSPACE: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2023-2028 (USD MILLION)
10.5 RESEARCH & MEASUREMENT

10.5.1 RISING REQUIREMENTS FOR COMPACT AND PORTABLE INSTRUMENTS
TO STIMULATE DEMAND
TABLE 70 RESEARCH & MEASUREMENT: CRYSTAL OSCILLATOR MARKET, BY
GENERAL CIRCUITRY, 2019-2022 (USD MILLION)
TABLE 71 RESEARCH & MEASUREMENT: CRYSTAL OSCILLATOR MARKET, BY
GENERAL CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 72 RESEARCH & MEASUREMENT: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2019-2022 (USD MILLION)
TABLE 73 RESEARCH & MEASUREMENT: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2023-2028 (USD MILLION)
10.6 INDUSTRIAL

10.6.1 HIGH USE OF RELIABLE CRYSTAL UNITS WITH SUPERIOR
TEMPERATURE COMPENSATION IN INDUSTRIAL APPLICATIONS TO SUPPORT
MARKET GROWTH
TABLE 74 INDUSTRIAL: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2019—2022 (USD MILLION)
TABLE 75 INDUSTRIAL: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 76 INDUSTRIAL: CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022
(USD MILLION)
TABLE 77 INDUSTRIAL: CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028
(USD MILLION)
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10.7 AUTOMOTIVE

10.7.1 INTEGRATION OF ADVANCED SAFETY FEATURES IN AUTOMOBILES TO
PROPEL MARKET
TABLE 78 AUTOMOTIVE: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2019-2022 (USD MILLION)
TABLE 79 AUTOMOTIVE: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 80 AUTOMOTIVE: CRYSTAL OSCILLATOR MARKET, BY REGION,
2019-2022 (USD MILLION)
TABLE 81 AUTOMOTIVE: CRYSTAL OSCILLATOR MARKET, BY REGION,
2023-2028 (USD MILLION)
10.8 HEALTHCARE

10.8.1 GROWING USE OF CRYSTAL OSCILLATORS IN PORTABLE MEDICAL
DEVICES TO DRIVE MARKET
TABLE 82 HEALTHCARE: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2019-2022 (USD MILLION)
TABLE 83 HEALTHCARE: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 84 HEALTHCARE: CRYSTAL OSCILLATOR MARKET, BY REGION,
2019-2022 (USD MILLION)
TABLE 85 HEALTHCARE: CRYSTAL OSCILLATOR MARKET, BY REGION,
2023-2028 (USD MILLION)

11 CRYSTAL OSCILLATOR MARKET, BY REGION

11.1 INTRODUCTION

FIGURE 49 CRYSTAL OSCILLATOR MARKET: REGIONAL SNAPSHOT

TABLE 86 CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022 (USD
MILLION)

TABLE 87 CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028 (USD
MILLION)

11.2 NORTH AMERICA

FIGURE 50 NORTH AMERICA: CRYSTAL OSCILLATOR MARKET SNAPSHOT
TABLE 88 NORTH AMERICA: CRYSTAL OSCILLATOR MARKET, BY COUNTRY,
2019-2022 (USD MILLION)

TABLE 89 NORTH AMERICA: CRYSTAL OSCILLATOR MARKET, BY COUNTRY,
2023-2028 (USD MILLION)

TABLE 90 NORTH AMERICA: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2019-2022 (USD MILLION)
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TABLE 91 NORTH AMERICA: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 92 NORTH AMERICA: CRYSTAL OSCILLATOR MARKET, BY APPLICATION,
2019-2022 (USD MILLION)
TABLE 93 NORTH AMERICA: CRYSTAL OSCILLATOR MARKET, BY APPLICATION,
2023-2028 (USD MILLION)
11.2.1US
11.2.1.1 Ongoing industrial automation to drive market
11.2.2 CANADA
11.2.2.1 Surging investments in R&D for promoting technological advancements to
contribute to market growth
11.2.3 MEXICO
11.2.3.1 Increasing use of new technologies in manufacturing processes to support
market growth
11.2.4 IMPACT OF RECESSION ON CRYSTAL OSCILLATOR MARKET IN NORTH
AMERICA
11.3 EUROPE
FIGURE 51 EUROPE: CRYSTAL OSCILLATOR MARKET SNAPSHOT
TABLE 94 EUROPE: CRYSTAL OSCILLATOR MARKET, BY COUNTRY, 2019-2022
(USD MILLION)
TABLE 95 EUROPE: CRYSTAL OSCILLATOR MARKET, BY COUNTRY, 2023-2028
(USD MILLION)
TABLE 96 EUROPE: CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY,
2019-2022 (USD MILLION)
TABLE 97 EUROPE: CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY,
2023-2028 (USD MILLION)
TABLE 98 EUROPE: CRYSTAL OSCILLATOR MARKET, BY APPLICATION,
2019-2022 (USD MILLION)
TABLE 99 EUROPE: CRYSTAL OSCILLATOR MARKET, BY APPLICATION,
2023-2028 (USD MILLION)
11.3.1 UK
11.3.1.1 Developments in electronics and networking to drive market
11.3.2 GERMANY
11.3.2.1 Flourishing automotive sector to propel market
11.3.3 FRANCE
11.3.3.1 Surging adoption of Al and ML in manufacturing firms to contribute to market
growth
11.3.4 ITALY
11.3.4.1 Ongoing technological advancements in healthcare sector to foster market
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growth
11.3.5 REST OF EUROPE
11.3.6 IMPACT OF RECESSION ON CRYSTAL OSCILLATOR MARKET IN EUROPE
11.4 ASIA PACIFIC
FIGURE 52 ASIA PACIFIC: CRYSTAL OSCILLATOR MARKET SNAPSHOT
TABLE 100 ASIA PACIFIC: CRYSTAL OSCILLATOR MARKET, BY COUNTRY,
2019-2022 (USD MILLION)
TABLE 101 ASIA PACIFIC: CRYSTAL OSCILLATOR MARKET, BY COUNTRY,
2023-2028 (USD MILLION)
TABLE 102 ASIA PACIFIC: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2019-2022 (USD MILLION)
TABLE 103 ASIA PACIFIC: CRYSTAL OSCILLATOR MARKET, BY GENERAL
CIRCUITRY, 2023-2028 (USD MILLION)
TABLE 104 ASIA PACIFIC: CRYSTAL OSCILLATOR MARKET, BY APPLICATION,
2019-2022 (USD MILLION)
TABLE 105 ASIA PACIFIC: CRYSTAL OSCILLATOR MARKET, BY APPLICATION,
2023-2028 (USD MILLION)
11.4.1 CHINA
11.4.1.1 Industrial applications to fuel demand
11.4.2 JAPAN
11.4.2.1 Presence of major crystal oscillator manufacturing companies to drive
market
11.4.3 SOUTH KOREA
11.4.3.1 Growing demand for automobiles and consumer electronics to support
market growth
11.4.4 REST OF ASIA PACIFIC
11.4.5 IMPACT OF RECESSION ON CRYSTAL OSCILLATOR MARKET IN ASIA
PACIFIC
11.5 ROW
TABLE 106 ROW: CRYSTAL OSCILLATOR MARKET, BY REGION, 2019-2022 (USD
MILLION)
TABLE 107 ROW: CRYSTAL OSCILLATOR MARKET, BY REGION, 2023-2028 (USD
MILLION)
TABLE 108 ROW: CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY,
2019-2022 (USD MILLION)
TABLE 109 ROW: CRYSTAL OSCILLATOR MARKET, BY GENERAL CIRCUITRY,
2023-2028 (USD MILLION)
TABLE 110 ROW: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2019-2022
(USD MILLION)
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TABLE 111 ROW: CRYSTAL OSCILLATOR MARKET, BY APPLICATION, 2023-2028
(USD MILLION)
11.5.1 MIDDLE EAST & AFRICA
TABLE 112 MIDDLE EAST & AFRICA: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2019-2022 (USD MILLION)
TABLE 113 MIDDLE EAST & AFRICA: CRYSTAL OSCILLATOR MARKET, BY
REGION, 2023-2028 (USD MILLION)
11.5.1.1 GCC Countries
11.5.1.1.1 Growing adoption of 5G network to drive market
11.5.1.2 Rest of Middle East & Africa
11.5.2 SOUTH AMERICA
11.5.2.1 Flourishing electronics industry to boost demand
11.5.3 IMPACT OF RECESSION ON CRYSTAL OSCILLATOR MARKET IN ROW

12 COMPETITIVE LANDSCAPE

12.1 OVERVIEW
12.2 KEY PLAYER STRATEGIES/RIGHT TO WIN
TABLE 114 OVERVIEW OF STRATEGIES ADOPTED BY KEY MARKET PLAYERS
12.2.1 PRODUCT PORTFOLIO
12.2.2 REGIONAL FOCUS
12.2.3 MANUFACTURING FOOTPRINT
12.2.4 ORGANIC/INORGANIC GROWTH STRATEGIES
12.3 MARKET SHARE ANALYSIS, 2022
TABLE 115 CRYSTAL OSCILLATOR MARKET: DEGREE OF COMPETITION, 2022
12.4 FIVE-YEAR COMPANY REVENUE ANALYSIS, 2018-2022
FIGURE 53 FIVE-YEAR REVENUE ANALYSIS OF TOP FIVE PLAYERS IN CRYSTAL
OSCILLATOR MARKET
12.5 COMPANY EVALUATION MATRIX, 2022
12.5.1 STARS
12.5.2 EMERGING LEADERS
12.5.3 PERVASIVE PLAYERS
12.5.4 PARTICIPANTS
FIGURE 54 CRYSTAL OSCILLATOR MARKET: COMPANY EVALUATION MATRIX,
2022
12.5.5 OVERALL COMPANY FOOTPRINT
TABLE 116 OVERALL COMPANY FOOTPRINT
TABLE 117 COMPANY FOOTPRINT: GENERAL CIRCUITRY
TABLE 118 COMPANY FOOTPRINT: APPLICATION
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TABLE 119 COMPANY FOOTPRINT: REGION
12.6 STARTUPS/SMALL AND MEDIUM-SIZED ENTERPRISES (SMES) EVALUATION
MATRIX, 2022

12.6.1 PROGRESSIVE COMPANIES

12.6.2 RESPONSIVE COMPANIES

12.6.3 DYNAMIC COMPANIES

12.6.4 STARTING BLOCKS
FIGURE 55 CRYSTAL OSCILLATOR MARKET: STARTUP/SME EVALUATION
MATRIX, 2022

12.6.5 COMPETITIVE BENCHMARKING OF KEY STARTUPS/SMES
TABLE 120 CRYSTAL OSCILLATOR MARKET: LIST OF KEY STARTUPS/SMES
TABLE 121 STARTUPS/SMES IN CRYSTAL OSCILLATOR MARKET
TABLE 122 CRYSTAL OSCILLATOR MARKET: COMPETITIVE BENCHMARKING OF
KEY STARTUPS/SMES
12.7 COMPETITIVE SCENARIOS AND TRENDS

12.7.1 PRODUCT LAUNCHES
TABLE 123 PRODUCT LAUNCHES, MARCH 2019-AUGUST 2023

12.7.2 DEALS
TABLE 124 DEALS, FEBRUARY 2019-SEPTEMBER 2023

12.7.3 OTHERS
TABLE 125 OTHERS, MARCH 2019-SEPTEMBER 2023

13 COMPANY PROFILES

13.1 KEY PLAYERS
(Business Overview, Products/Solutions/Services Offered, Recent Developments, MnM
view (Key strengths/Right to win, Strategic choices made, Weakness/competitive
threats)*

13.1.1 SEIKO EPSON CORPORATION
TABLE 126 SEIKO EPSON CORPORATION: COMPANY OVERVIEW
FIGURE 56 SEIKO EPSON CORPORATION: COMPANY SNAPSHOT
TABLE 127 SEIKO EPSON CORPORATION: PRODUCTS/SOLUTIONS/SERVICES
OFFERED
TABLE 128 SEIKO EPSON CORPORATION: PRODUCT LAUNCHES AND
DEVELOPMENTS

13.1.2 NIHON DEMPA KOGYO CO., LTD.
TABLE 129 NIHON DEMPA KOGYO CO., LTD.: COMPANY OVERVIEW
FIGURE 57 NIHON DEMPA KOGYO CO., LTD.: COMPANY SNAPSHOT
TABLE 130 NIHON DEMPA KOGYO CO., LTD.: PRODUCTS/SOLUTIONS/SERVICES
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OFFERED
TABLE 131 NIHON DEMPA KOGYO CO., LTD.: PRODUCT LAUNCHES AND
DEVELOPMENTS
TABLE 132 NIHON DEMPA KOGYO CO., LTD.: DEALS
13.1.3 TXC CORPORATION
TABLE 133 TXC CORPORATION: COMPANY OVERVIEW
FIGURE 58 TXC CORPORATION: COMPANY SNAPSHOT
TABLE 134 TXC CORPORATION: PRODUCTS/SOLUTIONS/SERVICES OFFERED
TABLE 135 TXC CORPORATION: PRODUCT LAUNCHES AND DEVELOPMENTS
13.1.4 KYOCERA CORPORATION
TABLE 136 KYOCERA CORPORATION: COMPANY OVERVIEW
FIGURE 59 KYOCERA CORPORATION: COMPANY SNAPSHOT
TABLE 137 KYOCERA CORPORATION: PRODUCTS/SOLUTIONS/SERVICES
OFFERED
13.1.5 DAISHINKU CORP.
TABLE 138 DAISHINKU CORP.: COMPANY OVERVIEW
FIGURE 60 DAISHINKU CORP.: COMPANY SNAPSHOT
TABLE 139 DAISHINKU CORP.: PRODUCTS/SOLUTIONS/SERVICES OFFERED
TABLE 140 DAISHINKU CORP.: PRODUCT LAUNCHES AND DEVELOPMENTS
13.1.6 MICROCHIP TECHNOLOGY INC.
TABLE 141 MICROCHIP TECHNOLOGY INC.: COMPANY OVERVIEW
FIGURE 61 MICROCHIP TECHNOLOGY INC.: COMPANY SNAPSHOT
TABLE 142 MICROCHIP TECHNOLOGY INC.: PRODUCTS/SOLUTIONS/SERVICES
OFFERED
TABLE 143 MICROCHIP TECHNOLOGY INC.: PRODUCT LAUNCHES AND
DEVELOPMENTS
TABLE 144 MICROCHIP TECHNOLOGY INC.: DEALS
TABLE 145 MICROCHIP TECHNOLOGY INC.: OTHERS
13.1.7 MURATA MANUFACTURING CO., LTD.
TABLE 146 MURATA MANUFACTURING CO., LTD.: COMPANY OVERVIEW
FIGURE 62 MURATA MANUFACTURING CO., LTD.: COMPANY SNAPSHOT
TABLE 147 MURATA MANUFACTURING CO., LTD.:
PRODUCTS/SOLUTIONS/SERVICES OFFERED
TABLE 148 MURATA MANUFACTURING CO., LTD.: PRODUCT LAUNCHES AND
DEVELOPMENTS
13.1.8 HOSONIC TECHNOLOGY (GROUP) CO., LTD.
TABLE 149 HOSONIC TECHNOLOGY (GROUP) CO., LTD.: COMPANY OVERVIEW
TABLE 150 HOSONIC TECHNOLOGY (GROUP) CO., LTD.:
PRODUCTS/SOLUTIONS/SERVICES OFFERED
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13.1.9 SITIME CORP.
TABLE 151 SITIME CORP.: COMPANY OVERVIEW
FIGURE 63 SITIME CORP.: COMPANY SNAPSHOT
TABLE 152 SITIME CORP.: PRODUCTS/SOLUTIONS/SERVICES OFFERED
TABLE 153 SITIME CORP.: PRODUCT LAUNCHES AND DEVELOPMENTS
TABLE 154 SITIME CORP.: DEALS

13.1.10 SIWARD CRYSTAL TECHNOLOGY CO., LTD.
TABLE 155 SIWARD CRYSTAL TECHNOLOGY CO., LTD.: COMPANY OVERVIEW
FIGURE 64 SIWARD CRYSTAL TECHNOLOGY CO., LTD.: COMPANY SNAPSHOT
TABLE 156 SIWARD CRYSTAL TECHNOLOGY CO., LTD.:
PRODUCTS/SOLUTIONS/SERVICES OFFERED
TABLE 157 SIWARD CRYSTAL TECHNOLOGY CO., LTD.: DEALS
13.2 OTHER PLAYERS

13.2.1 RAKON LIMITED

13.2.2 RIVER ELETEC CORPORATION

13.2.3 MERCURY INC.

13.2.4 ABRACON

13.2.5 GREENRAY INDUSTRIES, INC.

13.2.6 MTI-MILLIREN TECHNOLOGIES, INC.

13.2.7 QVS TECH, INC.

13.2.8 SHENZHEN YANGXING TECHNOLOGY CO., LTD.

13.2.9 BLILEY

13.2.10 VISHAY INTERTECHNOLOGY, INC.

13.2.11 FUJI CRYSTAL (HONG KONG) ELECTRONICS CO., LTD.

13.2.12 SHENZHEN CRYSTAL TECHNOLOGY INDUSTRIAL CO., LTD.

13.2.13 AXTAL GMBH

13.2.14 TAITIEN ELECTRONICS CO.,LTD
*Details on Business Overview, Products/Solutions/Services Offered, Recent
Developments, MnM view (Key strengths/Right to win, Strategic choices made,
Weakness/competitive threats)* might not be captured in case of unlisted companies.
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