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MEMS G  D iMEMS G  D iMEMS Gear DriveMEMS Gear Drive

Courtesy: Sandia



C l  G  SC l  G  SComplex Gear SystemComplex Gear System



S di  MEMS 6S di  MEMS 6 G  D i  T iG  D i  T iSandia MEMS 6Sandia MEMS 6--Gear Drive TrainGear Drive Train



Importance of Cleanliness During Importance of Cleanliness During 
MicrofabricationMicrofabrication

Photo of a dust Photo of a dust 
mite on amite on amite on a mite on a 

MEMS gear MEMS gear 
drivedrive

Device needs to beDevice needs to beDevice needs to be Device needs to be 
debugged!debugged!

Courtesy: Sandia 



MEMS R  MMEMS R  MMEMS Rotary MotorMEMS Rotary Motor



A hid   Mi  D iA hid   Mi  D iAphid on a Micromotor DriveAphid on a Micromotor Drive

Courtesy: Sandia



Cl h d MEMS ACl h d MEMS AClutched MEMS ActuatorClutched MEMS Actuator



M bl  M bl  Mi iMi iMovable Movable MicromirrorMicromirror



MEMS Gyroscope (Micromachined MEMS Gyroscope (Micromachined 
Si)Si)

Courtesy: Morgan Research Corporation



Bulk Micromachined Vibration Bulk Micromachined Vibration 
Isolation PlatformIsolation Platform

Measured Filter Response vs. 
Frequency

Device PhotographDevice Photograph Typical Frequency ResponseTypical Frequency Response
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Vibration sensitive MEMS deviceVibration sensitive MEMS deviceVibration sensitive MEMS deviceVibration sensitive MEMS device

A MEMS springA MEMS spring--massmass--damper mechanical low pass filterdamper mechanical low pass filter



Micromachined MicroMicromachined Micro--BolometerBolometer

Courtesy: LETI 



MEMS C i i  A lMEMS C i i  A lMEMS Capacitive AccelerometerMEMS Capacitive Accelerometer

P fP fProof Proof 
massmass

SpringSpring

Gap for Gap for 
capacitively capacitively 

Courtesy: Litton G&C

p yp y
measuring measuring 

displacement displacement 



MEMS Accelerometer Packaged MEMS Accelerometer Packaged 
 Ti  C i  C b Ti  C i  C bon Tiny Ceramic Cubeon Tiny Ceramic Cube



Hygrometrix HMX2000 MEMS Hygrometrix HMX2000 MEMS 
Humidity SensorHumidity Sensor

Front sideFront side Back sideBack side

Courtesy: Hygrometrix, Inc/



Mi hi d Si F l A iMi hi d Si F l A iMicromachined Si Fuel AtomizerMicromachined Si Fuel Atomizer

Courtesy: Surface Technology Systems, Ltd



Mi fl idiMi fl idi Fl  Ch l  i  SiFl  Ch l  i  SiMicrofluidicsMicrofluidics Flow Channels in SiFlow Channels in Si



MEMS Mi i  hiMEMS Mi i  hiMEMS Micromirror chipMEMS Micromirror chip

An Array of An Array of 
over 300over 300over 300 over 300 
parallel plate parallel plate 
micromirror micromirror 

t tt tactuatorsactuators

Designed forDesigned forDesigned for Designed for 
distortion distortion 
correction in correction in 

ti lti l

Courtesy: SY Technology, Inc.

optical optical 
systemssystems



MEMS G  Fl  S  i  LTCCMEMS G  Fl  S  i  LTCCMEMS Gas Flow Sensor in LTCCMEMS Gas Flow Sensor in LTCC

Courtesy Gongora-Rubio et al



LIGA MiLIGA Mi GGLIGA MicroLIGA Micro--GearsGears

Courtesy: Karlsruhe Nuclear Research Center



LIGA MicroLIGA Micro--Gear on Ant’s LegGear on Ant’s Leg

Courtesy: Karlsruhe Nuclear Research Center



Working Micromachined Electric Working Micromachined Electric 
CarCar

World’s World’s 
smallestsmallestsmallest smallest 
working working 
carcar

Powered Powered 
by a by a 
remote remote 
magnetic magnetic 
fieldfield

Courtesy: Courtesy: Denso CorpDenso Corp

fieldfield



MEMS W k l E i  MEMS W k l E i  MEMS Wankel Engine MEMS Wankel Engine 

Courtesy: UC Berkeley



MEMS R k  E iMEMS R k  E iMEMS Rocket EngineMEMS Rocket Engine

Courtesy: UC Berkeley



Si N l P b  ASi N l P b  ASi Neural Probe ArraySi Neural Probe Array

Courtesy: Cal Tech and JPL



Chip Scale Micromachined Helical Chip Scale Micromachined Helical 
AntennaAntenna

Courtesy: SY Technology, Inc.



Mi hi d RF S i h AMi hi d RF S i h AMicromachined RF Switch ArrayMicromachined RF Switch Array

Laminated Laminated 
i hi di hi dmicromachined micromachined 

polyimide polyimide 
layerslayersyy

Electrostatic Electrostatic 
t t tt t tactuators turn actuators turn 

switches on switches on 
and offand off



P i i  L  C iP i i  L  C iPrecision Laser CuttingPrecision Laser Cutting

Cutting into or through materials with a Cutting into or through materials with a 
highhigh--precision, computer controlled laserprecision, computer controlled laserhighhigh precision, computer controlled laserprecision, computer controlled laser

DimeDime



A HighA High--G Accelerometer Made in G Accelerometer Made in 
Printed Circuit Board LaminatePrinted Circuit Board Laminate

Top Layer RemovedTop Layer Removed Integrated with ElectronicsIntegrated with Electronics

SpringSpring Capacitive positionCapacitive positionSpringSpring

Proof massProof mass

Capacitive position Capacitive position 
detectiondetection



Micromachined HMicromachined H22--OO22 Fuel Cell in Fuel Cell in 
LaminateLaminate

Courtesy: Stanford



Mi  O i  D iMi  O i  D iMicro Optics DevicesMicro Optics Devices

Positive and Positive and 
negative negative 

microlens arra smicrolens arra smicrolens arraysmicrolens arrays

Array of micro Array of micro yy
corner cube corner cube 
reflectorsreflectors

Arbitrary Arbitrary 
surfaces to surfaces to 

generate various generate various 
optical effectsoptical effects

Courtesy: MEMS 
Optical


