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What' sMEMS

B Micro-Electro-Mechanical Systems (MEMS)

» Integration of mechanical elements, sensors, actuators, and
electronics on a common silicon substrate through
microfabrication technology

» Size from micrometers to millimeters Electronics are
fabricated using IC process sequences (CMOS, Bipolar, or
BICMOS)

» Micromechanical components are fabricated using
compatible "micromachining" processes

» Selectively etch away parts of the silicon wafer
» Add new structural layers
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Sense of Size
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Size of MEMS

B Spider Mite on Mirror Assembly
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Micro-System Technology
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B MICROMACHINING
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Applications of MEMS
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Linear Rack Gear Reduction Drive
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Materialsfor MEMS

B Ranges of materials
» Single crystal silicon, Polysilicon, Silicon Dioxide, Silicon
Nitride, Metal. Silicon Carbide, Germanium-based materials,
Piezoelectric materials, Diamond, IlI-V Materials.

B Fabrication Methods
» Crystallization
» Oxidation
» Film Deposition
» Chemical Vapor Deposition (CVD)
» Physical Vapor Deposition (PVD)
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MEMS Fabrication

MEERTHRERS

B Surface Micromachining
» Lithography e Rt
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MEMS Fabrication

B Bulk Micromachining
» Chemical wet etching
» Deep RIE, ICP
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MEMS Fabrication

H LIGA

B LIGA-like Processes m —
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Sensors. Principles and Examples

W Microsensors
» Force and Pressure Microsensors
» Position and Speed Microsensor
» Micro-accelerometer
» Chemical Sensors
» Biosensors
» Temperature Sensors
» Flow Sensors
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Microaceelerometers
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Actuators: Principles and Examples

B Microactuators
» Electrostatic Microactuators
» Piezoelectric Microactuators
» Magnetostrictive Microactuators
» Electromagnetic Microactuators
» Thermalmechanical Microactuators
» Hydraulic Microactuators
» Chemical Microactuators
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Micro-Motors

Source:http://www.memsnet.org/mems/
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Source: MIT Motor (Dr. Guckel, Professor, U. of Wisconsin, Madison)
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Hinged Polysilicon Mirror and Drive Motors
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MEMS Packaging
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Design of Piezoelectric Microaccelerometer

B Deposition Of Electrode And PZT Thin Films
B Surface Micromachining of Front Pattern

B Bulk Micromachining of Si Microstructure
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