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The global Absolute Optical Rotary Encoder market size is expected to reach $ 1294
million by 2032, rising at a market growth of 3.9% CAGR during the forecast period
(2026-2032).

An Absolute Optical Rotary Encoder is a precision position sensor that uses optical
scanning to measure the absolute angular position of a rotating shaft and output a
unique position code. It typically uses a light source, a coded optical disk or scale,
photodetectors, and signal-processing electronics to read position-specific optical
patterns and convert them into digital angular data. Each mechanical position
corresponds to a unique absolute value, allowing the encoder to identify the current
shaft position immediately after power-up without requiring homing or reference-point
searching. Products are commonly available in single-turn and multi-turn versions, with
integral-bearing or bearingless modular structures. Key performance parameters
include resolution, angular accuracy, repeatability, maximum rotational speed, and
communication interface. Absolute Optical Rotary Encoders are widely used in industrial
robots, semiconductor equipment, medical equipment, aerospace systems, and energy
equipment requiring precise rotary motion control.

Key Findings

Global Absolute Optical Rotary Encoder shipments reached approximately 7.4
million units in 2025

The manufacturer-level blended average selling price was approximately
US$130 per unit in 2025
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Single-turn and multi-turn products address differentiated absolute position
feedback requirements

High resolution and bearingless modular integration are becoming important
upgrade directions for premium products

Industrial Robot and Semiconductor are important demand areas for high-
precision products

Market Trends

The Absolute Optical Rotary Encoder industry is moving toward higher resolution,
smaller form factors, modular integration, and greater intelligence. Reflective optical
scanning and bearingless modular structures can reduce installation space and facilitate
direct integration into servo motors, robot joints, and precision rotary mechanisms. At
the same time, maintenance-free multi-turn capability, functional safety, high-speed
digital communication, and condition diagnostics are becoming increasingly important
differentiators in premium products. The commercialization of >21-bit products is also
expanding the role of absolute optical encoders in advanced robotics, semiconductor
equipment, and precision motion-control systems.

Market Dynamics

Drivers

Rising requirements for positioning accuracy, repeatability, and response speed in
Industrial Robot, Semiconductor automation equipment, and high-performance servo
systems are major drivers of Absolute Optical Rotary Encoder demand. Absolute
position feedback allows equipment to obtain a defined position immediately after power
restoration, reducing repeated homing procedures and improving the efficiency of
complex multi-axis systems during startup, shutdown, power recovery, and precision
positioning. Growth in the number of robot joints and continued development of higher-
precision motion-control architectures in semiconductor manufacturing provide a
sustained demand base for compact, high-resolution, and multi-turn products.
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Restraints

Absolute Optical Rotary Encoder technology requires high precision in code-disc
fabrication, optical-system consistency, mounting concentricity, assembly, and
calibration. Higher-resolution products also require more sophisticated photodetection,
signal processing, and error-compensation technologies, resulting in relatively high
manufacturing costs and process barriers. In environments involving dust, oil
contamination, severe vibration, or elevated temperatures, customers must balance the
accuracy advantages of optical sensing against environmental robustness. Magnetic
and inductive position-sensing technologies therefore continue to create substitution
pressure in selected industrial applications.

Opportunities

Future opportunities are concentrated in advanced robot joints, compact servo motors,
Semiconductor precision-motion platforms, and increasingly automated Medical
Equipment. Products with >21-bit resolution, ultra-thin reflective optical modules,
bearingless direct-mount structures, and maintenance-free multi-turn capability offer
significant room for product upgrading. As equipment manufacturers place greater
emphasis on predictive maintenance and lifecycle management, smart encoders
capable of providing position data together with operating status and diagnostic
information can deliver higher system value. Continued miniaturization will also expand
opportunities in compact electromechanical systems where conventional shafted
encoders are difficult to integrate.

Challenges

Premium Absolute Optical Rotary Encoder products must simultaneously satisfy
demanding requirements for resolution, accuracy, high-speed operation, compactness,
thermal stability, vibration resistance, and electromagnetic compatibility, creating
substantial multidisciplinary barriers across optics, mechanics, electronics, and
algorithms. Robot and safety-related automation applications further raise requirements
for functional safety, reliable mechanical coupling, and industrial communication
compatibility. Meanwhile, strong price competition remains in mainstream resolution
segments, while magnetic encoder performance continues to improve. Optical encoder
manufacturers therefore need to sustain differentiation through higher precision, smaller
form factors, and deeper system integration.
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Industry Chain Analysis

The upstream supply chain of the Absolute Optical Rotary Encoder industry includes
precision optical code discs and scale substrates, LED light sources, photodetectors,
signal-processing ASICs and MCUs, PCBs, bearings, precision shafts, mechanical
components, and connectors. Midstream production covers code-pattern fabrication,
optical-system design, encoding and decoding electronics, precision machining, opto-
mechanical-electronic assembly, position-error calibration, reliability testing, and
communication-interface integration. Downstream demand is concentrated in Industrial
Robot, Semiconductor, Medical Equipment, Aerospace, and Energy Equipment.
Industry value creation is not concentrated in simple assembly but is more heavily
embedded in precision scale design, optical scanning, proprietary signal algorithms,
ASIC development, mechanical-error control, and system calibration, giving high-
resolution and high-reliability products greater technological value.

Segment Insights

By turn type, single-turn and multi-turn products serve different positioning
requirements. Single-turn products primarily emphasize accurate angular measurement
within one revolution, response performance, and cost control, while multi-turn products
add revolution-counting capability for systems that must retain absolute position across
multiple mechanical cycles. By single-turn resolution, ?16-bit products mainly address
mature industrial positioning requirements, 17—21-bit products balance precision, cost,
and application coverage, and >21-bit products increasingly target Industrial Robot,
Semiconductor, and other high-precision motion-control applications. By mechanical
structure, integral-bearing designs offer convenient installation and mature mechanical
integration, while bearingless modular designs reduce shaft-system complexity and
installation space, making them particularly suitable for compact servo systems and
highly integrated robot joints.

Downstream Market Opportunities

Industrial Robot represents an important volume application for Absolute Optical Rotary
Encoder products, particularly in joints requiring compact design, high resolution, and
multi-turn position feedback. Semiconductor equipment places greater emphasis on
positioning accuracy, repeatability, and low position error and therefore represents an
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important value-oriented market for premium encoders. Medical Equipment is adopting
more precision motors and automated motion mechanisms, creating additional
opportunities for miniaturized products, while Aerospace and Energy Equipment
generate more specialized demand with stronger requirements for long-term reliability,
functional safety, and environmental robustness, supporting higher technical value for
premium products.

Regional Insights

Asia-Pacific is the most important production and demand region for Absolute Optical
Rotary Encoder products. Japan, China, and Taiwan have established extensive
encoder, servo-system, and motion-control manufacturing ecosystems and are also
major centers for Industrial Robot and Semiconductor equipment production and
deployment. Europe is more strongly positioned in high-precision industrial automation,
functional safety, and premium motion control, while North American demand is
supported by Semiconductor, Medical Equipment, Aerospace, and advanced
automation. Continued expansion of robotics, semiconductor manufacturing investment,
and local motion-control supply chains makes Asia-Pacific an important region for
capacity expansion and localization.

Competitive Landscape Analysis

The Absolute Optical Rotary Encoder market has a clearly tiered competitive structure.
Premium international manufacturers differentiate through proprietary optical metrology,
ultra-high resolution, functional safety, industrial communication interfaces, and long-
term OEM relationships. Broad-line encoder manufacturers compete through extensive
combinations of resolution, shaft configuration, mechanical structure, and
communication interfaces that address a wider range of industrial automation
requirements. Chinese manufacturers are progressively improving resolution, modular
integration, and scalable production capabilities while expanding penetration in robotics
and domestically produced automation equipment through local engineering support,
customization, and cost efficiency. Future competition is expected to focus increasingly
on high-resolution miniaturization, maintenance-free multi-turn technology, functional
safety, intelligent diagnostics, and system-level integration.

Report Scope
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This report studies the global Absolute Optical Rotary Encoder production, demand, key
manufacturers, and key regions.

This report is a detailed and comprehensive analysis of the world market for Absolute
Optical Rotary Encoder 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 Absolute Optical Rotary
Encoder that contribute to its increasing demand across many markets.

Highlights and key features of the study

Global Absolute Optical Rotary Encoder total production and demand,
2021-2032, (K Units)

Global Absolute Optical Rotary Encoder total production value, 2021-2032,
(USD Million)

Global Absolute Optical Rotary Encoder production by region & country,
production, value, CAGR, 2021-2032, (USD Million) & (K Units), (based on
production site)

Global Absolute Optical Rotary Encoder consumption by region & country,
CAGR, 2021-2032 & (K Units)

U.S. VS China: Absolute Optical Rotary Encoder domestic production,
consumption, key domestic manufacturers and share

Global Absolute Optical Rotary Encoder production by manufacturer, production,
price, value and market share 2021-2026, (USD Million) & (K Units)

Global Absolute Optical Rotary Encoder production by Type, production, value,
CAGR, 2021-2032, (USD Million) & (K Units)

Global Absolute Optical Rotary Encoder production by Application, production,
value, CAGR, 2021-2032, (USD Million) & (K Units)

This report profiles key players in the global Absolute Optical Rotary Encoder market
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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 HEIDENHAIN, Renishaw, Nikon,
TAMAGAWA SEIKI, Broadcom, Nemicon, Sensata Technologies, Baumer, Hengstler,
Kubler Group, 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 Absolute Optical Rotary Encoder market

Detailed Segmentation:

Each section contains quantitative market data including market by value (US$
Millions), volume (production, consumption) & (K 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 Absolute Optical Rotary Encoder Market, By Region:
United States
China
Europe
Japan
South Korea
ASEAN
India

Rest of World
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Market Segmentation

Global Absolute Optical Rotary Encoder Market, Segmentation by
Type:

Single-turn Type

Multi-turn Type

Global Absolute Optical Rotary Encoder Market, Segmentation by
Mechanical Structure:

Integral Bearing Type

Bearingless Modular Type

Global Absolute Optical Rotary Encoder Market, Segmentation by
Single-turn Resolution:

?16 bit
17-21 bit

>21 bit

Global Absolute Optical Rotary Encoder Market, Segmentation by
Application:

Industrial Robot

Semiconductor
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Medical Equipment
Aerospace
Energy Equipment

Other

Companies Profiled:
HEIDENHAIN
Renishaw
Nikon
TAMAGAWA SEIKI
Broadcom
Nemicon
Sensata Technologies
Baumer
Hengstler
Kibler Group
SICK
TR-Electronic
Fagor Automation

FRABA
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Changchun Yuheng Optics
Changchun Rongde Optics
Jilin Province Zhongke Optoelectronics

Changchun Huate Optoelectronic Technology

Key Questions Answered

1. How big is the global Absolute Optical Rotary Encoder market?

2. What is the demand of the global Absolute Optical Rotary Encoder market?

3. What is the year over year growth of the global Absolute Optical Rotary Encoder
market?

4. What is the total value of the global Absolute Optical Rotary Encoder market?

5. Who are the Major Players in the global Absolute Optical Rotary Encoder market?
6. What are the growth factors driving the market demand?
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1 SUPPLY SUMMARY

1.1 Absolute Optical Rotary Encoder Introduction
1.2 World Absolute Optical Rotary Encoder Supply & Forecast
1.2.1 World Absolute Optical Rotary Encoder Production Value (2021 & 2025 & 2032)
1.2.2 World Absolute Optical Rotary Encoder Production (2021-2032)
1.2.3 World Absolute Optical Rotary Encoder Pricing Trends (2021-2032)
1.3 World Absolute Optical Rotary Encoder Production by Region (Based on Production
Site)
1.3.1 World Absolute Optical Rotary Encoder Production Value by Region (2021-2032)
1.3.2 World Absolute Optical Rotary Encoder Production by Region (2021-2032)
1.3.3 World Absolute Optical Rotary Encoder Average Price by Region (2021-2032)
1.3.4 North America Absolute Optical Rotary Encoder Production (2021-2032)
1.3.5 Europe Absolute Optical Rotary Encoder Production (2021-2032)
1.3.6 China Absolute Optical Rotary Encoder Production (2021-2032)
1.3.7 Japan Absolute Optical Rotary Encoder Production (2021-2032)
1.4 Market Drivers, Restraints and Trends
1.4.1 Absolute Optical Rotary Encoder Market Drivers
1.4.2 Factors Affecting Demand
1.4.3 Absolute Optical Rotary Encoder Major Market Trends

2 DEMAND SUMMARY

2.1 World Absolute Optical Rotary Encoder Demand (2021-2032)
2.2 World Absolute Optical Rotary Encoder Consumption by Region
2.2.1 World Absolute Optical Rotary Encoder Consumption by Region (2021-2026)
2.2.2 World Absolute Optical Rotary Encoder Consumption Forecast by Region
(2027-2032)
2.3 United States Absolute Optical Rotary Encoder Consumption (2021-2032)
2.4 China Absolute Optical Rotary Encoder Consumption (2021-2032)
2.5 Europe Absolute Optical Rotary Encoder Consumption (2021-2032)
2.6 Japan Absolute Optical Rotary Encoder Consumption (2021-2032)
2.7 South Korea Absolute Optical Rotary Encoder Consumption (2021-2032)
2.8 ASEAN Absolute Optical Rotary Encoder Consumption (2021-2032)
2.9 India Absolute Optical Rotary Encoder Consumption (2021-2032)

3 WORLD MANUFACTURERS COMPETITIVE ANALYSIS
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3.1 World Absolute Optical Rotary Encoder Production Value by Manufacturer
(2021-2026)
3.2 World Absolute Optical Rotary Encoder Production by Manufacturer (2021-2026)
3.3 World Absolute Optical Rotary Encoder Average Price by Manufacturer (2021-2026)
3.4 Absolute Optical Rotary Encoder Company Evaluation Quadrant
3.5 Industry Rank and Concentration Rate (CR)
3.5.1 Global Absolute Optical Rotary Encoder Industry Rank of Major Manufacturers
3.5.2 Global Concentration Ratios (CR4) for Absolute Optical Rotary Encoder in 2025
3.5.3 Global Concentration Ratios (CR8) for Absolute Optical Rotary Encoder in 2025
3.6 Absolute Optical Rotary Encoder Market: Overall Company Footprint Analysis
3.6.1 Absolute Optical Rotary Encoder Market: Region Footprint
3.6.2 Absolute Optical Rotary Encoder Market: Company Product Type Footprint
3.6.3 Absolute Optical Rotary Encoder 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: Absolute Optical Rotary Encoder Production Value
Comparison

4.1.1 United States VS China: Absolute Optical Rotary Encoder Production Value
Comparison (2021 & 2025 & 2032)

4.1.2 United States VS China: Absolute Optical Rotary Encoder Production Value
Market Share Comparison (2021 & 2025 & 2032)
4.2 United States VS China: Absolute Optical Rotary Encoder Production Comparison

4.2.1 United States VS China: Absolute Optical Rotary Encoder Production
Comparison (2021 & 2025 & 2032)

4.2.2 United States VS China: Absolute Optical Rotary Encoder Production Market
Share Comparison (2021 & 2025 & 2032)
4.3 United States VS China: Absolute Optical Rotary Encoder Consumption
Comparison

4.3.1 United States VS China: Absolute Optical Rotary Encoder Consumption
Comparison (2021 & 2025 & 2032)

4.3.2 United States VS China: Absolute Optical Rotary Encoder Consumption Market
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Share Comparison (2021 & 2025 & 2032)
4.4 United States Based Absolute Optical Rotary Encoder Manufacturers and Market
Share, 2021-2026

4.4.1 United States Based Absolute Optical Rotary Encoder Manufacturers,
Headquarters and Production Site (States, Country)

4.4.2 United States Based Manufacturers Absolute Optical Rotary Encoder Production
Value (2021-2026)

4.4.3 United States Based Manufacturers Absolute Optical Rotary Encoder Production
(2021-2026)
4.5 China Based Absolute Optical Rotary Encoder Manufacturers and Market Share

4.5.1 China Based Absolute Optical Rotary Encoder Manufacturers, Headquarters and
Production Site (Province, Country)

4.5.2 China Based Manufacturers Absolute Optical Rotary Encoder Production Value
(2021-2026)

4.5.3 China Based Manufacturers Absolute Optical Rotary Encoder Production
(2021-2026)
4.6 Rest of World Based Absolute Optical Rotary Encoder Manufacturers and Market
Share, 2021-2026

4.6.1 Rest of World Based Absolute Optical Rotary Encoder Manufacturers,
Headquarters and Production Site (State, Country)

4.6.2 Rest of World Based Manufacturers Absolute Optical Rotary Encoder Production
Value (2021-2026)

4.6.3 Rest of World Based Manufacturers Absolute Optical Rotary Encoder Production
(2021-2026)

5 MARKET ANALYSIS BY TYPE

5.1 World Absolute Optical Rotary Encoder Market Size Overview by Type: 2021 VS
2025 VS 2032
5.2 Segment Introduction by Type
5.2.1 Single-turn Type
5.2.2 Multi-turn Type
5.3 Market Segment by Type
5.3.1 World Absolute Optical Rotary Encoder Production by Type (2021-2032)
5.3.2 World Absolute Optical Rotary Encoder Production Value by Type (2021-2032)
5.3.3 World Absolute Optical Rotary Encoder Average Price by Type (2021-2032)

6 MARKET ANALYSIS BY MECHANICAL STRUCTURE

Global Absolute Optical Rotary Encoder Supply, Demand and Key Producers, 2026-2032


https://marketpublishers.com/report/hardware/sensors/global-absolute-optical-rotary-encoder-gir.html

. +357 96 030922
Market Publishers info@marketpublishers.com

6.1 World Absolute Optical Rotary Encoder Market Size Overview by Mechanical
Structure: 2021 VS 2025 VS 2032
6.2 Segment Introduction by Mechanical Structure

6.2.1 Integral Bearing Type

6.2.2 Bearingless Modular Type
6.3 Market Segment by Mechanical Structure

6.3.1 World Absolute Optical Rotary Encoder Production by Mechanical Structure
(2021-2032)

6.3.2 World Absolute Optical Rotary Encoder Production Value by Mechanical
Structure (2021-2032)

6.3.3 World Absolute Optical Rotary Encoder Average Price by Mechanical Structure
(2021-2032)

7 MARKET ANALYSIS BY SINGLE-TURN RESOLUTION

7.1 World Absolute Optical Rotary Encoder Market Size Overview by Single-turn
Resolution: 2021 VS 2025 VS 2032
7.2 Segment Introduction by Single-turn Resolution

7.2.1 ?16 bit

7.2.2 17-21 bit

7.2.3>21 bit
7.3 Market Segment by Single-turn Resolution

7.3.1 World Absolute Optical Rotary Encoder Production by Single-turn Resolution
(2021-2032)

7.3.2 World Absolute Optical Rotary Encoder Production Value by Single-turn
Resolution (2021-2032)

7.3.3 World Absolute Optical Rotary Encoder Average Price by Single-turn Resolution
(2021-2032)

8 MARKET ANALYSIS BY APPLICATION

8.1 World Absolute Optical Rotary Encoder Market Size Overview by Application: 2021
VS 2025 VS 2032
8.2 Segment Introduction by Application

8.2.1 Industrial Robot

8.2.2 Semiconductor

8.2.3 Medical Equipment

8.2.4 Aerospace

8.2.5 Energy Equipment
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8.2.6 Other
8.3 Market Segment by Application

8.3.1 World Absolute Optical Rotary Encoder Production by Application (2021-2032)

8.3.2 World Absolute Optical Rotary Encoder Production Value by Application
(2021-2032)

8.3.3 World Absolute Optical Rotary Encoder Average Price by Application
(2021-2032)

9 COMPANY PROFILES

9.1 HEIDENHAIN

9.1.1 HEIDENHAIN Details

9.1.2 HEIDENHAIN Major Business

9.1.3 HEIDENHAIN Absolute Optical Rotary Encoder Product and Services

9.1.4 HEIDENHAIN Absolute Optical Rotary Encoder Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.1.5 HEIDENHAIN Recent Developments/Updates

9.1.6 HEIDENHAIN Competitive Strengths & Weaknesses
9.2 Renishaw

9.2.1 Renishaw Details

9.2.2 Renishaw Major Business

9.2.3 Renishaw Absolute Optical Rotary Encoder Product and Services

9.2.4 Renishaw Absolute Optical Rotary Encoder Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.2.5 Renishaw Recent Developments/Updates

9.2.6 Renishaw Competitive Strengths & Weaknesses
9.3 Nikon

9.3.1 Nikon Details

9.3.2 Nikon Major Business

9.3.3 Nikon Absolute Optical Rotary Encoder Product and Services

9.3.4 Nikon Absolute Optical Rotary Encoder Production, Price, Value, Gross Margin
and Market Share (2021-2026)

9.3.5 Nikon Recent Developments/Updates

9.3.6 Nikon Competitive Strengths & Weaknesses
9.4 TAMAGAWA SEIKI

9.4.1 TAMAGAWA SEIKI Details

9.4.2 TAMAGAWA SEIKI Major Business

9.4.3 TAMAGAWA SEIKI Absolute Optical Rotary Encoder Product and Services

9.4.4 TAMAGAWA SEIKI Absolute Optical Rotary Encoder Production, Price, Value,
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Gross Margin and Market Share (2021-2026)

9.4.5 TAMAGAWA SEIKI Recent Developments/Updates

9.4.6 TAMAGAWA SEIKI Competitive Strengths & Weaknesses
9.5 Broadcom

9.5.1 Broadcom Detalils

9.5.2 Broadcom Major Business

9.5.3 Broadcom Absolute Optical Rotary Encoder Product and Services

9.5.4 Broadcom Absolute Optical Rotary Encoder Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.5.5 Broadcom Recent Developments/Updates

9.5.6 Broadcom Competitive Strengths & Weaknesses
9.6 Nemicon

9.6.1 Nemicon Details

9.6.2 Nemicon Major Business

9.6.3 Nemicon Absolute Optical Rotary Encoder Product and Services

9.6.4 Nemicon Absolute Optical Rotary Encoder Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.6.5 Nemicon Recent Developments/Updates

9.6.6 Nemicon Competitive Strengths & Weaknesses
9.7 Sensata Technologies

9.7.1 Sensata Technologies Details

9.7.2 Sensata Technologies Major Business

9.7.3 Sensata Technologies Absolute Optical Rotary Encoder Product and Services

9.7.4 Sensata Technologies Absolute Optical Rotary Encoder Production, Price,
Value, Gross Margin and Market Share (2021-2026)

9.7.5 Sensata Technologies Recent Developments/Updates

9.7.6 Sensata Technologies Competitive Strengths & Weaknesses
9.8 Baumer

9.8.1 Baumer Details

9.8.2 Baumer Major Business

9.8.3 Baumer Absolute Optical Rotary Encoder Product and Services

9.8.4 Baumer Absolute Optical Rotary Encoder Production, Price, Value, Gross Margin
and Market Share (2021-2026)

9.8.5 Baumer Recent Developments/Updates

9.8.6 Baumer Competitive Strengths & Weaknesses
9.9 Hengstler

9.9.1 Hengstler Details

9.9.2 Hengstler Major Business

9.9.3 Hengstler Absolute Optical Rotary Encoder Product and Services
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9.9.4 Hengstler Absolute Optical Rotary Encoder Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.9.5 Hengstler Recent Developments/Updates

9.9.6 Hengstler Competitive Strengths & Weaknesses
9.10 Kubler Group

9.10.1 Kubler Group Details

9.10.2 Kubler Group Major Business

9.10.3 Kubler Group Absolute Optical Rotary Encoder Product and Services

9.10.4 Kubler Group Absolute Optical Rotary Encoder Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.10.5 Kubler Group Recent Developments/Updates

9.10.6 Kubler Group Competitive Strengths & Weaknesses
9.11 SICK

9.11.1 SICK Details

9.11.2 SICK Major Business

9.11.3 SICK Absolute Optical Rotary Encoder Product and Services

9.11.4 SICK Absolute Optical Rotary Encoder Production, Price, Value, Gross Margin
and Market Share (2021-2026)

9.11.5 SICK Recent Developments/Updates

9.11.6 SICK Competitive Strengths & Weaknesses
9.12 TR-Electronic

9.12.1 TR-Electronic Details

9.12.2 TR-Electronic Major Business

9.12.3 TR-Electronic Absolute Optical Rotary Encoder Product and Services

9.12.4 TR-Electronic Absolute Optical Rotary Encoder Production, Price, Value, Gross
Margin and Market Share (2021-2026)

9.12.5 TR-Electronic Recent Developments/Updates

9.12.6 TR-Electronic Competitive Strengths & Weaknesses
9.13 Fagor Automation

9.13.1 Fagor Automation Details

9.13.2 Fagor Automation Major Business

9.13.3 Fagor Automation Absolute Optical Rotary Encoder Product and Services

9.13.4 Fagor Automation Absolute Optical Rotary Encoder Production, Price, Value,
Gross Margin and Market Share (2021-2026)

9.13.5 Fagor Automation Recent Developments/Updates

9.13.6 Fagor Automation Competitive Strengths & Weaknesses
9.14 FRABA

9.14.1 FRABA Detalils
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Figure 70. Research Process and Data Source
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