
 

 

III Year II Semester  L T P C 

Code: 20ME6762  3 1 0 4 

MICRO ELECTRO MECHANICAL SYSTEMS 
 
UNIT-I 
INTRODUCTION: Definition of MEMS, MEMS history and development, micro machining, 
lithography principles & methods, structural and sacrificial materials, thin film deposition, 
impurity doping, etching, surface micro machining, wafer bonding, LIGA. MECHANICAL 
SENSORS AND ACTUATORS: Principles of sensing and actuation: beam and cantilever, 
capacitive, piezo electric, strain, pressure, flow, pressure measurement by micro phone, MEMS 
gyroscopes, shear mode piezo actuator, gripping piezo actuator, Inchworm technology. 
 
UNIT-II 
THERMAL SENSORS AND ACTUATORS: Thermal energy basics and heat transfer processes, 
thermisters, thermo devices, thermo couple, micro machined thermo couple probe, peltier effect 
heat pumps, thermal flow sensors, micro hot plate gas sensors, MEMS thermo vessels, pyro 
electricity, shape memory alloys (SMA), U-shaped horizontal and vertical electro thermal 
actuator, thermally activated MEMS relay, micro spring thermal actuator, data storage cantilever. 
 
UNIT-III 
MICRO-OPTO-ELECTRO MECHANICAL SYSTEMS: Principle of MOEMS technology, 
properties of light, light modulators, beam splitter, micro lens, micro mirrors, digital micro 
mirror device (DMD), light detectors, grating light valve (GLV), optical switch, wave guide and 
tuning, shear stress measurement. 
 
UNIT-IV 
MAGNETIC SENSORS AND ACTUATORS: Magnetic materials for MEMS and properties, 
magnetic sensing and detection, magneto resistive sensor, more on hall effect, magneto diodes, 
magneto transistor, MEMS magnetic sensor, pressure sensor utilizing MOKE, mag MEMS 
actuators, by directional micro actuator, feedback circuit integrated magnetic actuator, large 
force reluctance actuator, magnetic probe based storage device. 
 
UNIT-V 
MICRO FLUIDIC SYSTEMS: Applications, considerations on micro scale fluid, fluid actuation 
methods, dielectrophoresis (DEP), electro wetting, electro thermal flow, thermo capillary effect, 
electro osmosis flow, opto electro wetting (OEW), tuning using micro fluidics, typical micro 
fluidic channel, microfluid dispenser, micro needle, molecular gate, micro pumps. RADIO 
FREQUENCY (RF) MEMS: RF – based communication systems, RF MEMS, MEMS inductors, 
varactors, tuner/filter, resonator, clarification of tuner, filter, resonator, MEMS switches, phase 
shifter. 
CHEMICAL AND BIO MEDICAL MICRO SYSTEMS: Sensing mechanism & principle, 
membrane-transducer materials, chem.-lab-on-a-chip (CLOC) chemoresistors, chemocapacitors, 
chemotransistors, electronic nose (E-nose), mass sensitive chemosensors, fluroscence detection, 
calorimetric spectroscopy. 
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