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Micro-Electromechanical Systems (MEMs) Devices: Market Research
Report

This report analyzes the worldwide markets for Micro-Electromechanical Systems (MEMS) Devices in US$
Million by the following Product Categories: Accelerometers, Gyroscopes, Inkjet Heads, Wafer Probes &
Optical MEMS, Pressure Sensors, and Others.

The End-Use Segments also analyzed in the report include Commercial/Industrial, Medical/Biomedical,
Telecommunication, Computers, and Others.

The report provides separate comprehensive analytics for the US, Canada, Japan, Europe, Asia-Pacific,
Latin America, and Rest of World.

Annual estimates and forecasts are provided for the period 2009 through 2017.
Also, a six-year historic analysis is provided for these markets.

The report profiles 156 companies including many key and niche players such as Analog Devices, Inc.,
Apogee Technology Inc., Avago Technologies, Inc., Bosch Sensortec GmbH, Canon ANELVA Corporation,
Colibrys Ltd., Coventor, Inc., Denso Corporation, Epson Toyocom Corporation, Freescale Semiconductor,
Inc., GE Measurement & Control Solutions, Hewlett-Packard Development Company, L.P., Honeywell
International, Inc., IMT (Innovative Micro Technology) Inc., IntelliSense Software Corporation, Invensense,
Kavlico Corporation, Kistler Instrument Corp., LioniX BV, MEMSCAP S.A., Memsic Inc., MemsTech,
Micralyne Inc., NeoPhotonics Corporation, Optiviva Inc., Panasonic Corp, Sensonor Technologies AG,
Silicon Microstructures, Inc., STMicroelectronics, Systron Donner Inertial, Texas Instruments Inc., Teledyne
DALSA, TowerJazz, and Umachines, Inc.

Market data and analytics are derived from primary and secondary research.

Company profiles are primarily based upon search engine sources in the public domain.

I. INTRODUCTION, METHODOLOGY & PRODUCT DEFINITIONS

Study Reliability and Reporting Limitations
Disclaimers

Data Interpretation & Reporting Level
Quantitative Techniques & Analytics
Product Definitions and Scope Of Study
MEMS Devices

MEMS End-Uses
Commercial/Industrial
Medical/BioMedical

Telecommunication

Computers

Others
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MEMS in Geophysics
Military Applications of MEMS

Il. EXECUTIVE SUMMARY1. INDUSTRY OVERVIEW

A Prelude
Market Traits

Table 1. World MEMS Technology Market (2009): Breakdown of Revenues for Select Players (In US$
Million) (includes corresponding Graph/Chart)

Growth Drivers

MEMS Demand Outlook across Application Areas

Market Scenario

Recessionary Pressures Push Growth Rates into the Red during 2008 & 2009
MEMS Automotive Sensors Stage a Smart Recovery in 2010

Will Growth in Europe Be Held Hostage by the European Debt Crisis?
Opportunities, Going Forwards

2. MARKET TRENDS

Automotive Sensors Will Continue to Rise

Safety Mandates to Continue Fuel Demand for MEMS Devices in the Auto Industry
Fuel Efficiency Requirements, Environmental Regulations Remain Key Drivers
MEMS Devices Market to Become Increasingly Commoditized

MEMS Market Witnesses Gradual Shift from Sensor to Non-Sensor Revenues
MEMS Drives Shift from Micro to Nano

Product Development: Critical to Market Growth

RF - A Sunrise Opportunity

MEMS Gaining Popularity in Consumer Electronics

Flash Memory Market, the Ray of Hope for MEMS

MEMS-based Hearing Aids: the Next Revolutionary Medical Application
Wireless Sector Offers Lucrative Market for MEMS

MEMS Market for Mobile Handsets Foresees Growth

Aerospace and Defense MEMS Market Poised for Growth

MEMS Foundries Strengthen Foothold in the Market

Table 2. Top Ten Foundries in Worldwide MEMS Market (2006): Percentage Share Breakdown of MEMS
Contract Manufacturing Revenues by Foundry — IMT, APM, Dalsa, Micralyne, Silex, Colibrys, Memscap,
X-Fab, Tronic’s, and TMT (in US$ Million) (includes corresponding Graph/Chart)

Bio-MEMS Segment — A Potential Market

Bio-Sensors - Market Analysis

Microphones Rise in Popularity

RF MEMS Technology Offers Significant Growth Potential

Miniaturization of Devices Creates Potential Markets for State-of-the-Art Applications
Inertial MEMS Sensors Offer Growing Applications in Automotive Sector

Telecom Companies Show Growing Interest in Optical MEMS

Start-Ups Face Stiff Challenges in Optical MEMS Field

Foundry and Computer-Aided Design Infrastructure to Promote Market Development
Diving Costs to Drive Sales

MEMS: ‘Tough’ Jobs Ahead
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3 — DIMENSIONAL GROWTH
Upwardly Mobile
3. PRODUCT OVERVIEW

Micro-Electromechanical Systems - An Introduction
Special Features of MEMS

Difference Between MEMS and MST Microsystems Technology
Advantages of MEMS

MEMS Devices

Sensors and Actuators

Accelerometers

Gyroscopes

Inkjet Heads

Wafer Probes & Optical MEMS

Pressure Sensors

Others

Microfluidic Devices

Micro Fuel Cell

BAW Filter

Thermopile

Microbolometer

RF MEMS

Flow Sensors

MEMS Microphone

MEMS Switches

Current Applications of MEMS
Future Potential Applications

4. END-USE ANALYSIS

Commercial/ Industrial Segment

MEMS in Automotive Field

Automotive Airbag Sensor

Industrial Applications

MEMS in Electronics/Consumer Electronics
Medical/BioMedical Segment

Bio-Medical Products Based on MEMS Technology
Miniature Medical Pressure Sensors

Biochips

DNA Chips

Lab Chips

Protein Chips

Communications/Optical Segment

MEMS Improves Network Connectivity
Optical Networking Keeps MEMS Companies on Toes
Applications in Live Networks

Dim the Light

Next-Generation Wireless

MEMS Relays Enabled Frequency-agile Filter
MEMS Products for Telecommunications
MEMS Switches Market
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MEMS Switches - Product Categories
2-D VERSUS 3-D MEMS

RF Switches

MOMEMS (Micro-optoelectromechanical Systems)
Computers

Inkjet Printer Head - One of the Most Successful MEMS Applications
"Fan-on-a Chip" for Cool Electronics

MEMS for Memory

Other Applications

MEMS in Geophysics

Military Applications of MEMS

Advantages of MEMS

Easy Transferability of Technology

Development Goes Beyond Weapons

Companies Focused on MEMS Products

5. PRODUCTION OVERVIEW
Materials Used in Micromachining
1. SUBSTRATES2. ADDITIVE AND FILM MATERIALS

MEMS Fabrication Methods

I. Photolithography

[I. Bulk Micromachining

[ll. Surface Micromachining

Fusion Bonding

IV. High-Aspect-Ratio Micromachining

MEMS Thin Film Deposition Processes

I. Chemical-Reaction Based Processes

i. Chemical Vapor Deposition (CVD)

ii. Electrodeposition

iii. Epitaxy

iv. Thermal Oxidation

Il. Physical-Reaction Based Processes

i. Physical Vapor Deposition (PVD)

ii. Casting

Micro-Fabrication of MEMS and Semiconductors — A Comparison
Semiconductor to MEMS Manufacturing - Shifting Viability

6. INDUSTRY ISSUES AND CHALLENGES

Barriers to Infrastructure

MEMS Packaging Issues

MEMS Packaging Goes Hybrid
MEMS Packaging Needs

MEMS Testing Issues

Stiction and MEMS Reliability
Access to Foundries

Design, Simulation and Modelling
Associated Costs
Standardization

Lack of Standards Hinders Growth
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7. PRODUCT INTRODUCTIONS/INNOVATIONS

Sensonor Technologies Introduces Digital Absolute Pressure Sensor

Acuity Expands AC3030 Series Pressure Sensor Range

Colibrys Introduces MEMS Tilt Sensor

Colibrys Introduces MEMS Accelerometer

STMicroelectronics to Develop SENSIMED Triggerfish Wireless MEMS Sensor
Wolfson Microelectronics to Introduce Digital MEMS Microphone Range
Hewlett-Packard Introduces MEMS Sensor System

Kistler Instruments Introduces Type 8766A Triaxial Accelerometers
SensorDynamics Introduces New MEMS Gyroscope Range

SensorDynamics Introduces New 3D and 2D Gyroscopes

EMCORE Introduces New Range of EMP Fiber-optic Gyroscope Modules
Sensonor Technologies to Develop SAR500

Appareo Systems in Collaboration with Analog Devices Develops ALERTS Vision 1000
Analog Devices Develops Two Latest MEMS Microphones

Coventor Unveils Latest Version of CoventorWare MEMS Design Automation Platform
STMicroelectronics Launches New Range of 3-Axis Digital Accelerometers

Calient Technologies Introduces Calient 3D MEMS Inside Strategy

Ecliptek Unveils New MEMS Oscillators

Gladiator Technologies Introduces A35 MEMS High Performance Single Axis Accelerometer
Endevco Unveils Model 7264G MEMS Accelerometer

Crossbow Technology Launches 800-Series of Products

MEMSIC Launches Out-of-Balance Sensor Modules

Electro Standards Laboratories Designs 6288 Model Fiber Optic Mirror

PCB Piezotronics Unveils PCB® Series 3991/3501 MEMS Shock Accelerometers
Freescale Semiconductor Introduces MPL115A Digital Pressure Sensor

Freescale Unveils MMA7660FC Accelerometer

InvenSense Introduces IXZ-650 and IXZ-500 Dual-Axis MEMS Gyroscopes
SensorDynamics Launches New 6DoF-IMU

Atlantic Inertial Systems Introduces New MEMS Inertial Systems
STMicroelectronics Introduces LYPR540AH MEMS Analog 3-Axis Gyroscope
Festo Introduces ELGR Toothed Belt Drive Axis

Briel & Kjeer Introduces ThetaShear®1 Accelerometer Type 4526

VTI Technologies Introduces Gyro-Accelerometer Combo Sensor Range
Sensonor Technologies Introduces SAR100 High-Performance MEMS Gyro Sensor
SensorDynamics Introduces Enhanced Range of Micromechanical Inertial Sensor Offerings
G-Core to Introduce mirasol™ in G-CORE Mini Caddy

VTI and Memsic Introduces MEMS Solutions for LBS Market

Analog Devices Introduces ADXL345 iIMEMS® Accelerometer

DALSA Introduces New MEMS Manufacturing Line

IMU Solutions Launches MEMS Modules

InvenSense Introduces ITG-3200 3-axis MEMS gyroscope

GE Sensing & Inspection Technologies Develops NPA Range of Pressure sensors
Epson Toyocom Develops XP-7000 Series of Quartz Pressure sensors

Servoflo Launches Robust MicroSensor OEM Pressure sensors

Noliac Systems Introduces Piezoelectric Accelerometers

Inertial Aerosystems Introduces New Series of Triaxial Analogue Accelerometers
STMicroelectronics Introduces Advanced MEMS Microphones

Colibrys Unveils RS9003 MEMS Sensor

Opsens Unveils OPP-M25 Pressure Sensor

Vi TECHNOLOGY Unveils REVEAL Series

STMicroelectronics Launches LSM320HAY30 Multi-Axis Motion sensor Module
Senodia Technologies Launches MEMS
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SENODIA Technologies Launches MEMS Gyroscope Chip
FormFactor Launches SmartMatrix™ 100 Probe Solution
FormFactor Launches TrueScale Multi-Tier™ Contact Technology
KLA-Tencor Unveils ICOS WI-2250

MEMSIC Launches Two 2-Axis Acceleration Sensors

Coventor Introduces MEMS+™

SPTS and SPP Sell Pegasus300 to CEA-LETI

8. PRODUCT INTRODUCTIONS/INNOVATIONS — A HISTORIC PERSPECTIVE BUILDER

Sensata Technologies Launches New Version of Pressure Sensor

Virtus Asia Introduces MEMS Motion Sensing Devices

Measurement Specialties Launches MEMS Accelerometers

Presens Introduces Pressure Sensor

Touch Micro-system Technology Introduces Standardized Platform for MEMS Foundry Services
Industrial Technology Research Institute to Develop CMOS MEMS Products
Sarcon Microsystems Introduces Uncooled Infrared Camera

Omron Electronic Components Introduces 10GHz RF MEMS Switch

Vectron International Introduces Military Clock Oscillator

Omron to Launch Mass Flow Sensor

InvenSense Unveils Dual-Axis Gyroscopes

Colibrys Introduces Capacitive Accelerometers

Colibrys Introduces MS9000 Range of Inertial Accelerometers

MEMSCAP Introduces MEMS Transducers

MEMSCAP Introduces Nano MUMPs® Platform

Analog Devices Unveils MEMS Microphones

Analog Devices Launches ADXL001

Freescale Semiconductor Unveils MP3V5050 Pressure Sensor Series
Custom Sensors & Technologies' Kavlico Launches Manifold Absolute Pressure Sensor
MEMSIC Introduces New MMC212XM Magnetic Sensors

Bosch Sensortec Launches 2 New Acceleration Sensors

Bosch Sensortec Unveils BMA020

Epson Toyocom Invents New Pressure Sensor

STMicroelectronics Introduces AlS326DQ Accelerometer

STMicroelectronics Unveils LY530AL MEMS Gyroscope

STMicroelectronics Launches FC30

STMicroelectronics Rolls Out 2 New Accelerometer Sensors

Movea Selects STMicroelectronics' Acceleration Sensors

Kavlico Releases 2 New Pressure sensors

Kavlico Launches New Series of Pressure sensors

Akustica Introduces CMOS MEMS Microphones

ST Microelectronics Unveils AIS326DQ Three-Axis MEMS Accelerometer
Silicon Sensing Systems Introduces Novel Silicon MEMS Angular Rate Sensors
IQD Unveils a New Range of MEMS Oscillators

Freescale Introduces 3-axis Digital Accelerometers

Analog Devices Launches ADXL001 MEMS Vibration Sensor

ST Microelectronics Launches LISY300AL Single-axis Yaw Gyroscope
Akustica Unveils Advanced Digital Microphones

Kebaili Corporation Introduces a New Range of KMHP-100 MEMS Microhotplates
SiTime Extends its MEMS Portfolio

Wolfson Unveils High-Performing MEMS Microphones

Ecliptek Adds Novel MEMS Oscillator Into its EMO Family

Bosch to Manufacture MEMS Acceleration and Pressure sensors
STMicroelectronics Unveils AIS326DQ Three-Axis MEMS Accelerometer

ICx Photonics Introduces Low Power SensorChip MEMS CO2 4P Gas Sensor
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InvenSense Introduces MEMS Based Nasiri-Fabrication Technology
Knowles Acoustics Launches MEMS Based Ultrasonic Acoustic Sensor
Matsushita Electric Introduces MEMS Microphone

Colibrys Unveils SF2005 Seismic Sensor

STMicroelectronics Launches LIS244AL

Microvision Unveils New ROV ™ Scanner

IntelliSense Unveils Latest Version of IntelliSuite v8. 2 Software

9. RECENT INDUSTRY ACTIVITY

Teledyne Technologies Acquires DALSA Corporation

Acacia Research Subsidiary Takes Over MEMS Patents

SVTC Technologies Collaborated with Applied Microstructures
Landshut Silicon Foundry, EPCOS to Commence Production of RF-MEMS Products
Colibrys Inks Distribution Deal with Treffer Technologias

MEMSIC Acquires Crossbow Technology

Silicon Laboratories Takes Over Silicon Clocks

Tessera and Siimpel Sign Acquisition Agreement

Doedijns International Takes Over Site Tork and Site Valve Automation Centre
MEL Group Takes Over Jet Transport Actuators

Touch Micro-system Technology Takes Over Miradia

Robert Bosch North America Acquires Akustica

Emerson Process Management Acquires EIM Controls

Volcano Acquires Axsun

SoftMEMS Enters into Strategic Alliance with Tanner EDA

Pro-Tect Purchases Medivices

Memstart Commences CMOS-MEMS Accelerometers Production
Chroma ATE to Enter MEMS Equipment Sector

APM Commences Production of Analog MEMS Accelerometers

TSMC and SVTC Technologies Form an Innovation Incubation Alliance
DoD Agencies Award Contracts to Block Engineering

Brewer Science and Leti Ink Common Lab Agreement

Tegal Receives Order for Endeavor ST PVD Tool

10. STRATEGIC CORPORATE DEVELOPMENTS - A HISTORIC PERSPECTIVE BUILDER

iSuppli Takes Over WTC

Technitrol Acquires Sonion A/S

Epcos Acquires RF-MEMS Business of NXP

Tegal Acquires AMMS Product Lines

Dainippon Screen Acquires Silicon Light Machines

EPCOS Inks Agreement with Technitrol

MEMSCAP Enters into Partnership with OrthoMEMS

Tronics Microsystems Inks Agreement with Thales

Asia Pacific Microsystems and UMC Ink Alliance Agreement

u-ITC Selects SUSS MicroTec for MEMS Foundry

KT Freetel Selects Qualcomm's MEMS Display Technology

Freescale Semiconductor Sets Up MEMS Line

SVTC Technologies Selects SUSS MicroTec's Processing Tools

Dalsa Semiconductor to License Alchimer's eG ViaCoat Technology

Luna Technologies Selects Avo Photonics to Manufacture MEMS-based Tunable Laser
Akustica Selects Uniquest and Apache Korea for Distribution of CMOS MEMS Microphones
MediaTek to Take Over MEMSIC Semiconductor

Colibrys Inks Franchise Agreement with Avnet Electronics Marketing

Applied MEMS and Kistler Instrument Ink Agreement
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Epson Toyocom Commences Production of QMEMS Photo AT Chip Products
Silicon Microstructures Selects Centipede Systems' Tester for Streamlining MEMS
OMRON Healthcare Selects Silicon Microstructures for Advanced Pressure sensors
Tronics Microsystems Establishes Tronics MEMS

LPI and Epson Joins Akustica as Assembly and Foundry Partners

Qualcomm Signs an Agreement with Foxlink

MEMS Industry Experts Establishes Acuity, a Fabless Semiconductor Company
Draper Laboratory to Set up MCM and BioMEMS Center

Tronics Collaborates with IMEC

Freescale Collaborates with Microstaq to Develop Intelligent Refrigerant Superheat Control System
IMT to Expand Operations in BIOMEMS Domain

Mouser Electronics Inks Global Distribution Agreement with SiTime

Tegal Receives Order for Endeavor AT™ PVD Tool

FDA Approves Cepheid's MEMS-based Test for Meningitis

MEMSIC Establishes R&D Institute for MEMS in China

SAES® and STMicroelectronics to Co-Develop New Gyroscopes
STMicroelectronics Ties-Up with IBM for Developing New Technology

Micralyne Commences Facility Expansion

Micralyne Ties-Up with Polychromix to Develop MEMS-NIR Products

LSI Divests LIS Mobility Products Group

LSI Logic Merges with Agere Systems

Memscap Receives Purchase Order for Delivering Consumer Products

Innovative Micro Commences Getter Deposition Services

mPhase Technologies Establishes AlwaysReady Inc

Boston Micromachines Bags Contract from UCO/Lick Observatory

Semefab Offers UK’s First MNT Open Access Facility

Sumitomo Precision Products Acquires Primaxx

Wolfson Microelectronics Acquires Oligon

DARPA Inks Contract with Georgia Tech

11. FOCUS ON SELECT GLOBAL PLAYERS

Analog Devices Inc. (US)

Apogee Technology Inc. (US)

Avago Technologies Inc (USA)

Bosch Sensortec GmbH (Germany)

Canon ANELVA Corporation (Japan)
Colibrys (Switzerland) Ltd, Switzerland
Coventor Inc. (US)

DENSO Corporation (Japan)

Epson Toyocom Corporation (Japan)
Freescale Semiconductor, Inc (USA)

GE Measurement & Control Solutions (USA)
Hewlett-Packard Development Company, L. P. (USA)
Honeywell International Inc (USA)

IMT (Innovative Micro Technology) Inc (US)
IntelliSense Software Corporation (US)
InvenSense Inc (USA)

Kavlico Corporation (US)

Kistler Instrument Corp. (US)

LioniX BV (The Netherlands)

MEMSCAP S. A. (France)

Memsic Inc. (US)

MemsTech (Malaysia)

Micralyne Inc. (Canada)
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NeoPhotonics Corporation (US)
Optiviva Inc (China)

Panasonic Corp (Japan)
Sensonor Technologies AG (Norway)
Silicon Microstructures, Inc. (US)
STMicroelectronics (Switzerland)
Systron Donner Inertial (USA)
Texas Instruments Inc (US)
Teledyne DALSA (Canada)
Towerdazz (Israel)

Umachines, Inc (US)

12. GLOBAL MARKET PERSPECTIVE

Table 3. World Recent Past, Current & Future Analysis for MEMS Devices by Geographic Region — US,
Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest of World Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 4. World Historic Review for MEMS Devices by Geographic Region — US, Canada, Japan, Europe,
Asia-Pacific (excluding Japan), Latin America and Rest of World Markets Independently Analyzed with
Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 5. World 15-Year Perspective for MEMS Devices by Geographic Region — Percentage Breakdown of
Dollar Sales for US, Canada, Japan, Europe, Asia-Pacific (excluding Japan) Latin America and Rest of
World Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

Table 6. World Recent Past, Current & Future Analysis for MEMS Devices in Commercial/Industrial
Applications by Geographic Region — US, Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin
America and Rest of World Markets Independently Analyzed With Annual Sales Figures in US$ Million for
Years 2009 through 2017 (includes corresponding Graph/Chart)

Table 7. World Historic Review for MEMS Devices in Commercial/Industrial Applications by Geographic
Region — US, Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest of World
Markets Independently Analyzed with Annual Sales with Annual Sales Figures in US$ Million for Years
2003 through 2008 (includes corresponding Graph/Chart)

Table 8. World 15-Year Perspective for MEMS Devices in Commercial / Industrial Applications by
Geographic Region — Percentage Breakdown of Dollar Sales for US, Canada, Japan, Europe, Asia-Pacific
(excluding Japan), Latin America and Rest of World Markets for Years 2003, 2011 & 2017 (includes
corresponding Graph/Chart)

Table 9. World Recent Past, Current & Future Analysis for MEMS Devices in Medical/BioMedical
Applications by Geographic Region — US, Canada, Japan, Europe, Asia-Pacific(excluding Japan), Latin
America and Rest of World Markets Independently Analyzed with With Annual Sales Figures in US$ Million
for Years 2009 through 2017 (includes corresponding Graph/Chart)

Table 10. World Historic Review for MEMS Devices in Medical/BioMedical Applications by Geographic
Region — US, Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest of World
Markets Independently Analyzed with Annual Sales with Annual Sales Figures in US$ Million for Years
2003 through 2008 (includes corresponding Graph/Chart)

Table 11. World 15-Year Perspective for MEMS Devices in Medical / BioMedical Applications by
Geographic Region — Percentage Breakdown of Dollar Sales for US, Canada, Japan, Europe, Asia-Pacific
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(excluding Japan), Latin America and Rest of World Markets for Years 2003, 2011 & 2017 (includes
corresponding Graph/Chart)

Table 12. World Recent Past, Current & Future Analysis for MEMS Devices in Telecommunications by
Geographic Region — US, Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest
of World Markets Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through
2017 (includes corresponding Graph/Chart)

Table 13. World Historic Review for MEMS Devices in Telecommunications by Geographic Region — US,
Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest of World Markets
Independently Analyzed With Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes
corresponding Graph/Chart)

Table 14. World 15-Year Perspective for MEMS Devices in Telecommunications by Geographic Region —
Percentage Breakdown of Dollar Sales for US, Canada, Japan, Europe, Asia-Pacific (excluding Japan),
Latin America and Rest of World Markets for Years 2003, 2011 & 2017 (includes corresponding
Graph/Chart)

Table 15. World Recent Past, Current & Future Analysis for MEMS Devices in Computers by Geographic
Region — US, Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest of World
Markets Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017
(includes corresponding Graph/Chart)

Table 16. World Historic Review for MEMS Devices in Computers by Geographic Region — US, Canada,
Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest of World Markets Independently

Analyzed with Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding
Graph/Chart)

Table 17. World 15-Year Perspective for MEMS Devices in Computers by Geographic Region —
Percentage Breakdown of Dollar Sales for US, Canada, Japan, Europe, Asia-Pacific (excluding Japan),
Latin America and Rest of World Markets for Years 2003, 2011 & 2017 (includes corresponding
Graph/Chart)

Table 18. World Recent Past, Current & Future Analysis for MEMS Devices in Others Applications by
Geographic Region — US, Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest
of World Markets Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through
2017 (includes corresponding Graph/Chart)

Table 19. World Historic Review for MEMS Devices in Others Applications by Geographic Region — US,
Canada, Japan, Europe, Asia-Pacific (excluding Japan), Latin America and Rest of World Markets
Independently Analyzed with Annual Sales Figures Annual Sales in US$ Million for Years 2003 through
2008 (includes corresponding Graph/Chart)

Table 20. World 15-Year Perspective for MEMS Devices in Others Applications by Geographic Region —
Percentage Breakdown of Dollar Sales for US, Canada, Japan, Europe, Asia-Pacific (excluding Japan),
Latin America and Rest of World Markets for Years 2003, 2011 & 2017 (includes corresponding
Graph/Chart)

Table 21. World Recent Past, Current & Future Analysis for MEMS Devices by Category — Accelerometers,
Gyroscopes, Inkjet heads, Wafer Probes & Optical MEMS, Pressure Sensors, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2008 through 2017 (includes
corresponding Graph/Chart)

Table 22. World 15-Year Perspective for MEMS Devices by Category — Percentage Breakdown of Dollar
Sales for Accelerometers, Gyroscopes, Inkjet heads, Wafer Probes & Optical MEMS, Pressure Sensors,
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and Others Markets for Years 2008, 2011 & 2017 (includes corresponding Graph/Chart)
lll. MARKET1. THE UNITED STATES

A. Market Analysis
MEMS Market - Brief Overview
Resurging Interest in R&D Post Recession
Production Trends
US Sensor Market: A Review
B. Market Analytics

Table 23. US Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 24. US Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial, Medical/
BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with Annual
Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 25. US 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage Breakdown of
Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication, Computers, and Others
Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

2. CANADA

Market Analytics

Table 26. Canadian Recent Past, Current & Future Analysis for MEMS Devices by End-UseSegment —
Commercial/Industrial, Medical/ BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales inUS$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 27. Canadian Historic Review for MEMS Devices by End-Use Segment — Commercial/ Industrial,
Medical/ BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
Annual Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 28. Canadian 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage
Breakdown of Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication,
Computers, and Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

3. JAPAN

A. Market Analysis
Market Overview
MEMS Suppliers Eyeing Consumer Electronics Sector
Development of MEMS in Japan

B. Market Analytics

Table 29. Japanese Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
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corresponding Graph/Chart)

Table 30. Japanese Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,
Medical/BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
Annual Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 31. Japanese 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage
Breakdown of Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication,
Computers, and Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

4. EUROPE

A. Market Analysis

Europe — The Research Powerhouse of the World

Leading Developers, Fabs and Contract Manufacturers of MEMS in Europe
B. Market Analytics

Table 32. European Recent Past, Current & Future Analysis for MEMS Devices by Geographic Region —
France, Germany, ltaly, UK, Spain, Russia, and Rest of Europe Markets Independently Analyzed With
Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes corresponding Graph/Chart)

Table 33. European Historic Review for MEMS Devices by Geographic Region — France, Germany, ltaly,
UK, Spain, Russia, and Rest of Europe Markets Independently Analyzed with Annual Sales Figures in US$
Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 34. European Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 35. European Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,

Medical/ BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
Annual Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 36. European 15-Year Perspective for MEMS Devices by Geographic Region — Percentage
Breakdown of Dollar Sales for France, Germany, Italy, UK, Spain, Russia, and Rest of Europe Markets for
Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

Table 37. European 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage
Breakdown of Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication,
Computers, and Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

4A. FRANCE

A. Market Analysis

ADEMIS

B. Market Analytics
Table 38. French Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —

Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
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corresponding Graph/Chart)

Table 39. French Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,
Medical/BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
Annual Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 40. French 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage Breakdown
of Dollar Sales for Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others
Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

4B. GERMANY

A. Market Analysis
IVAM NRW e. V.
B. Market Analytics

Table 41. German Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 42. German Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,
Medical / BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed With
Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 43. German 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage Breakdown
of Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication, Computers, and
Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

4C. ITALY

Market Analytics

Table 44. ltalian Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 45. Italian Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,
Medical/ BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
With Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding
Graph/Chart)

Table 46. Italian 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage Breakdown of
Dollar Sales for Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others
Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

4D. THE UNITED KINGDOM

A. Market Analysis

MMA



Market

B. Market Analytics

Table 47. UK Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 48. UK Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial, Medical /
BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with Annual
Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 49. UK 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage Breakdown of
Dollar Sales for Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others
Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

4E. SPAIN

Market Analystics

Table 50. Spanish Recent Past, Current & Future Analysis for MEMS Devices by End-UseSegment —
Commercial/ Industrial, Medical / BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures inUS$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 51. Spanish Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,
Medical/ BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
Annual Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 52. Spanish 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage Breakdown
of Dollar Sales for Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others
Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

4F. RUSSIA

Market Analytics
Table 53. Russian Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/ Industrial, Medical/ BioMedical, Telecomm- unication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)
Table 54. Russian Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,
Medical/ BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
Annual Sales in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)
Table 55. Russian 15-Year Perspective for MEMS Devices by End-Use Segment —Percentage Breakdown
of Dollar Sales for Commercial/ Industrial, Medical/BioMedical, Telecommunication, Computers, and Others
Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)
4G. REST OF EUROPE

Market Analtics



Market

Table 56. Rest of Europe Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment
— Commercial/Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 57. Rest of Europe Historic Review for MEMS Devices by End-Use Segment — Commercial /
Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets Independently
Analyzed with Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding
Graph/Chart)

Table 58. Rest of Europe 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage
Breakdown of Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication,
Computers, and Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

5. ASIA-PACIFIC

A. Market Analysis
Market Overview
Asia — Picking up the Trall
Asian Market Gains Impetus
The Chinese MEMS Market
The Indian MEMS Market
B. Market Analytics

Table 59. Asia-Pacific Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/Industrial, Medical / BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 60. Asia-Pacific Historic Review for MEMS Devices by End-Use Segment — Commercial/Industrial,
Medical/ BioMedical, Telecommunication, Computers, and Others Markets Independently Analyzed with
Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding Graph/Chart)

Table 61. Asia-Pacific 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage
Breakdown of Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication,
Computers, and Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

6. LATIN AMERICA

A. Market Analysis
Brazilian MEMS Market
B. Market Analytics

Table 62. Latin American Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment
— Commercial/Industrial, Medical/ BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
corresponding Graph/Chart)

Table 63. Latin American Historic Review for MEMS Devices by End-Use Segment — Commercial /
Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets Independently
Analyzed With Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding



Market

Graph/Chart)

Table 64. Latin American 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage
Breakdown of Dollar Sales for Commercial/ Industrial, Medical/BioMedical, Telecommunication,
Computers, and Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

7. REST OF WORLD

Market Analytics

Table 65. Rest of World Recent Past, Current & Future Analysis for MEMS Devices by End-Use Segment —
Commercial/Industrial, Medical / BioMedical, Telecommunication, Computers, and Others Markets
Independently Analyzed with Annual Sales Figures in US$ Million for Years 2009 through 2017 (includes
correspondingGraph/Chart)

Table 66. Rest of World Historic Review for MEMS Devices by End-Use Segment — Commercial /
Industrial, Medical/BioMedical, Telecommunication, Computers, and Others Markets Independently
Analyzed with Annual Sales Figures in US$ Million for Years 2003 through 2008 (includes corresponding
Graph/Chart)

Table 67. Rest of World 15-Year Perspective for MEMS Devices by End-Use Segment — Percentage
Breakdown of Dollar Sales for Commercial/ Industrial, Medical/ BioMedical, Telecommunication,
Computers, and Others Markets for Years 2003, 2011 & 2017 (includes corresponding Graph/Chart)

IV. COMPETITIVE LANDSCAPE

Total Companies Profiled: 156 (including Divisions/Subsidiaries - 163)
Region/CountryPlayers

The United States

Canada

Japan

Europe

France

Germany

The United Kingdom

Italy

Rest of Europe

Asia-Pacific (Excluding Japan)
Middle-East?2
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