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Microsystems Integration Laboratory
 Introduction to MEMS
 (Microelectromechanical Systems)
 Yu-Ting Cheng, Professor
 Microsystems Integration Laboratory (MIL)
 Department of Electronics Engineering
 National Chiao Tung University
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Microsystems Integration Laboratory
 What Are MEMS ?
 •MEMS: Microelectromechanical Systems are miniature, multifunctional, microsystems consisting of sensors, actuators, and electronics which are built using micromachining technologies.
 •Micromachining: it is an enabling technology that allows the formation of physical, as well as electronic devices using many of the IC fabrication techniques.
 Micro-instrumentation
 After Prof. K.
 Najafi’s MEMS Slides
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Microsystems Integration Laboratory
 MEMS Are……….
 •MEMS is the system required to have small form factor, low power, and portable characteristics.
 •MEMS is the system with expanded capacities, embedded intelligence, auto-calibration, self-testing, digitally addressed, digitally bus interface,digitally compensate, and extended ranged functionalities …..etc.
 •MEMS is generally made of silicon which can provide excellent mechanical properties, compatible with precision micromachining, extensive technology base, and lower cost, smaller, lighter advantages.
 •MEMS has also been made of glass, ceramic, plastic, polymer, SiC, polysilicon diamond, copper, nickel, molecule and organic materials……etc.
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Microsystems Integration Laboratory
 What MEMS Can Do?
 • Providing any application which requires interfacing between an electronic system and the non-electronic external world, sensing and actuating environment.
 • Automotive: vehicle monitoring and control, environmental sensing, navigation.
 • Health Care: chemical electrical analysis, prostheses, surgical tools, research disposable sensors/analysis systems, DNA/Genetic analysis on-a-chip, remote patient monitoring.
 • Consumer Electronics:Instrumentation & measurement, environmental monitoring and control, appliance instrumentation, personal electronics&toys, displays, imagers, cameras, data storage systems.
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Microsystems Integration Laboratory
 • Space and Defense: vehicle monitoring and instrumentation, avionic, active flight control environmental monitoring and measurement.
 •Manufacturing: industrial process control and monitoring, automated semiconductor manufacturing.
 • Communications: low power single chip integrated transceivers telecommunication components.
 After Prof. K. Najafi’s MEMS Slides
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Microsystems Integration Laboratory
 MEMS Development
 After Prof. K.
 Najafi’s MEMS Slides
 1947 1960‘s 1970‘s 1980‘s 1990‘s 2000‘s
 Microelectronics:
 Complex Processing and Communication Information
 Microsensors:Information Gathering 1. Silicon EtchingSilicon micromachining (1960’s)
 2. Silicon as a Mechanical materials (first sensor, 1970’s)
 3. Emerging applications and commercialization of microsensors (first actuators,1980’s )
 Microactuators:Control 1. Cross discipline researches in MEMS
 development, Proliferation of ideas and applications, Infusion of funds, Beginnings of systems Development,1990’s )
 2. Mass commercialization, new applications/ideas
 3. New Systems, fully integrated systems (2000’s)
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Microsystems Integration Laboratory
 Applications
 • A few emerging application areas include:
 Ultrahigh density data storage systems
 High definition display systems based on micromirror
 arrays
 Micromechanically manipulated optical systems on a chip
 Low power, hand set personal navigation systems
 DNA analysis and sequencers on a chip
 Portable, hand-held mass spectrometry
 Chemical microsensors for point-of-use delivery of
 hazardous gases
 Fully-integrated, low power MEMS based wireless
 transceivers
 Miniture combusion and jet engines
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Microsystems Integration Laboratory
 MEMS Development
 •What are they?
 • How are they made?
 •What are they made of?
 • How are they designed?
 •Markets for Microsystems and MEMS?
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Microsystems Integration Laboratory
 •IEEE JMEMS 2008, Wise et al. pp. 1187-1194
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Microsystems Integration Laboratory
 Bio-Implantable Transducer
 Microstimulator, Ken Wise et al, UM Microstimulator, K. Najafi et al, UM
 Glass Capsule
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Microsystems Integration Laboratory
 IBM Millipede Applications
 3-D Interconnects
 Required !!
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Microsystems Integration Laboratory
 MOEMS Devices
 MOEMS packaging requirements:
 1. 3-D cavity
 2. Hermeticity needs
 3. Transparent windows
 4. Multichip integration
 5. ESD and EMI designs
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Microsystems Integration Laboratory
 DMD Packaging
 Two possible choices for MOEM
 K. Gilleo, ISAPM 2001
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Microsystems Integration Laboratory
 Fusion Bonding for Combustion Engine Applications (MIT)
 Cross section of the microturbine-
 driven bearing rig
 Top view of the microturbine components Ref. Fréchette et al., Hilton Head, 2000,
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Microsystems Integration Laboratory
 Transceiver Front-End Architecture Using Vibrating Micromechanical Signal Processers
 •Proposed and Developed by Professor Nguyen at UM
 •Courtesy by Professor Nguyen
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Microsystems Integration Laboratory
 Post CMOS Polysilicon MEMS
 • The polysilicon MEMS is fabricated after CMOS circuitry. In this approach, Tungsten is used as the metal interconnects.
 From Prof. C. T-C. Nguyen Ph.D. Thesis
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Microsystems Integration Laboratory
 CMOS MEMS Based-Resonators
 •IEEE EDL2012, Li et al. pp. 272-274
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Microsystems Integration Laboratory
 •IEEE EDL2012, Li et al. pp. 722-723
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Microsystems Integration Laboratory
 Planar Inductors
 High Q’s (> 30) RF components
 are required for high frequency
 selectivity in communication
 systems especially for the high-
 performance low power RF
 transceivers.
 For the compactness requirement,
 on-chip planar inductor and diode
 capacitor design becomes the
 major approach in the fabrication of
 RF front end transceivers.
 In general, the Qs of planar spiral
 inductors or junction dioide
 capacitors are only of the order of
 low 10s at higher frequencies.
 inductance mutual the:
 segments.straight theall
 of inductance self theof sum the:
 .inductance total the:
 0
 0
 M
 L
 L
 MLL
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 T
 Varadan et al., RF
 MEMS and Their
 Applications , Wiley
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 Cont.
 Varadan et al., RF
 MEMS and Their
 Applications , Wiley
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Microsystems Integration Laboratory
 Lumped Model of An Planar Spiral
 Varadan et al., RF
 MEMS and Their
 Applications , Wiley
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Microsystems Integration Laboratory
 Substrate Effect
 Simulation Results:
 Varadan et al., RF
 MEMS and Their
 Applications , Wiley
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 Cont.
 Varadan et al., RF
 MEMS and Their
 Applications , Wiley

Page 26
                        

Microsystems Integration Laboratory
 Capacitive Type Sensors
 Vacuum sealed
 Barometric Pressure Sensor,
 A Chavan et al., IEEE MEMS
 g silicon microaccelerometer,N. Yazdi et al., IEEE MEMS
 Vibrating ring gyroscope M . Putty et al., IEEE MEMS



						
LOAD MORE                    

                                    


                
                    
                    
                                        
                

                

                        


                    

                                                    
                                Microelectromechanical Systems (MEMS) Actuators

                            

                                                    
                                Microelectromechanical Systems (MEMS) - Wiley- · PDF fileMicroelectromechanical systems (MEMS) refer to a collection of microseconds and actuators that can sense its environment and

                            

                                                    
                                EE607: MICROELECTROMECHANICAL SYSTEMS (MEMS)

                            

                                                    
                                MEMS: Microelectromechanical Systems - IEEE · 3 Introduction • MEMS (MicroElectroMechanical Systems): miniature devices with elements achieved by 2-and 3-dimensional silicon micromachining

                            

                                                    
                                Summary of Introduction MEMS (U.S.) Sometimes Microsystems in Europe. MEMS=MicroElectroMechanical Systems Very broad definition in practice: Mechanical,

                            

                                                    
                                Resonant Magnetic Field Sensors Based On MEMS Technology · Microelectromechanical Systems (MEMS) technology includes products such as automobile airbag systems, display systems and

                            

                                                    
                                MATERIALS ISSUES IN MICROELECTROMECHANICAL SYSTEMS (MEMS) Spearing Actamat 2000

                            

                                                    
                                MEMS: Microelectromechanical Systems - IEEE · • Advantages and Disadvantages • Summary & Conclusion ... • MEMS (MicroElectroMechanical Systems): miniature devices with elements

                            

                                                    
                                1 MEMS (Microelectromechanical Systems) Growing in a Shrinking World A Seminar on

                            

                                                    
                                Surface Micromachining for Microelectromechanical Systems · complex microelectromechanical systems (MEMS) where sensors, actuators, and control functions are cofabricated in 

                            

                                                    
                                Microelectromechanical Systems (MEMs) Electrical Fundamentalspeople.rit.edu/lffeee/MEM_ELEC.pdf · MEMS Electrical Fundamentals Page 1 ROCHESTER INSTITUTE OF TEHNOLOGY MICROELECTRONIC

                            

                                                    
                                Microelectromechanical Systems (MEMs) Applications ... · 1-21-2005 mem_app_legs.ppt Microelectromechanical ... MEMs Applications – Actuators, Legs & Wings Page 35 ... MEMs Wing

                            

                                                    
                                Microelectromechanical Systems (MEMS) Actuatorsdiyhpl.us/~nmz787/mems/unorganized/MEM_Actuators.pdfMEMs –Actuators Page 24 MEMS CANTILEVER WITH ELECTROSTATIC ACTUATOR Poly 2 Poly

                            

                                                    
                                The Future of RF Microelectromechanical Systems (MEMS)

                            

                                                    
                                780 JOURNAL OF MICROELECTROMECHANICAL SYSTEMS, VOL… · 780 JOURNAL OF MICROELECTROMECHANICAL SYSTEMS, VOL. 25, NO. 4, AUGUST 2016 VO2-Based MEMS ... The mechanical properties 

                            

                                                    
                                Microelectromechanical Systems (MEMs) Chemical Sensors · PDF fileMicroelectromechanical Systems (MEMs) Chemical Sensors Dr. Lynn Fuller Webpage:   Microelectronic Engineering

                            

                                                    
                                Lecture on Microelectromechanical Systems (MEMS ...Apr 24, 2013  · MEMS: Micro-Electro-Mechanical Systems (MEMS) is the integration of mechanical elements, sensors, actuators, and

                            

                                                    
                                Microelectromechanical Systems (MEMs) Applications – …gnusha.org/~nmz787/mems/unorganized/mem_app_mic.pdf · 2012. 5. 10. · MEMs Applications – Microphones ELECTRET MICROPHONE

                            

                                                    
                                Microelectromechanical Systems (MEMS) - Wiley-VCH · PDF file2 MICROELECTROMECHANICAL SYSTEMS (MEMS) end of 1990s, most of MEMS devices with various sensing or actuating mechanisms

                            

                                                    
                                [PPT]Microelectromechanical Systems MEMS: An introduction · Web viewMicroelectromechanical Systems (MEMS) An introduction Jr-Lung (Eddie) Lin Department of Mechanical and Automation

                            

                                                    
                                422 JOURNAL OF MICROELECTROMECHANICAL SYSTEMS… · 422 JOURNAL OF MICROELECTROMECHANICAL SYSTEMS, ... Partial Gap Transduced MEMS Optoacoustic Oscillator Beyond Gigahertz ... Microposit

                            

                                                    
                                Copyright Prentice-Hall Chapter 29 Fabrication of Microelectromechanical Devices and Systems (MEMS)

                            

                                                    
                                Development Trends and Perspectives of Future Sensors and MEMS · 2019. 12. 23. · future sensors and microelectromechanical systems (MEMS)/nanoelectromechanical systems (NEMS) are

                            

                                                    
                                MEMS: Microelectromechanical Systems · 2017-01-25 · 1 MEMS: Microelectromechanical Systems What are MEMS? n Micro-electro-mechanical systems n miniaturized mechanical and electro-mechanical

                            

                                                    
                                Microelectromechanical Systems (MEMS) Actuators for 

                            

                                                    
                                INTRODUCTION TO MICROELECTROMECHANICAL SYSTEMS (MEMS… · 2015. 11. 23. · MEMS 487 Session #1 Spring 03 INTRODUCTION TO MICROELECTROMECHANICAL SYSTEMS (MEMS) 520/530.487 Instructors:

                            

                                                    
                                MATERIALS ISSUES IN MICROELECTROMECHANICAL SYSTEMS (MEMS)suresh/memscourse/spearing.pdf · MATERIALS ISSUES IN MICROELECTROMECHANICAL SYSTEMS (MEMS)p S. M. SPEARING Department of

                            

                                                    
                                MicroElectroMechanical  Systems  (MEMS)

                            

                                                    
                                Microelectromechanical Systems (MEMs) Applications – Actuators, Legs ...people.rit.edu/lffeee/mem_app_leg.pdf · MEMs Applications – Actuators, Legs & Wings Page 1 ROCHESTER INSTITUTE

                            

                                                    
                                Fabrication of Microelectromechanical (MEMS) Devices

                            

                                                    
                                Microelectromechanical Systems (MEMS)  An introduction

                            

                                                    
                                MEMS and Microstructures in Aerospace Applications: Chapter 8. Microelectromechanical Systems For Spacraft Communications

                            

                                                    
                                Calibration of Microelectromechanical Accelerometer Used in … · 2019-07-06 · manufactured by the microelectromechanical systems (MEMS) technology. The microelectromechanical

                            

                                                    
                                Microelectromechanical Systems (MEMs ... - People · MEMs Applications –Valves and Pumps 

                            

                                                    
                                Microelectromechanical Systems (MEMs) …diyhpl.us/~nmz787/mems/unorganized/mem_chem.pdfChemical Sensors ROCHESTER INSTITUTE OF TECHNOLOGY MICROELECTRONIC ENGINEERING Microelectromechanical

                            

                        
                    

                                    

            

        

    

















    
        
            
                	About us
	Contact us
	Term
	DMCA
	Privacy Policy



                	English
	Français
	Español
	Deutsch


            

        

        
            
                Copyright © 2022 VDOKUMENTS

            

                            
                    	
	


                

                    

    









    


