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MICRO ELECTRO MECHANICAL SYSTEM DESIGN 

(ELECTIVE-III) 

 

UNIT-I: Introduction 

Basic structures of MEM devices – (Canti-Levers, Fixed Beams diaphragms).Broad Response of 

Micro electromechanical systems (MEMS) to Mechanical (Force, pressure etc.)Thermal, 

Electrical, optical and magnetic stimuli, compatibility of MEMS from the point of power 

dissipation, leakage etc. 

 

UNIT-II: Review 

Review of mechanical concepts like stress, strain, bending moment, deflection curve.  

Differential equations describing the deflection under concentrated force, Distributed force, 

distributed force, Deflection curves for canti-levers- fixed beam. Electrostatic excitation – 

columbic force between the fixed and moving electrodes.Deflection with voltage in C.L, 

Deflection Vs Voltage curve, critical fringe field – field calculations using Laplace 

equation.Discussion on the approximate solutions – Transient response of theMEMS. 

 

UNIT-III:Types 

Two terminal MEMS - capacitance Vs voltage Curve – Variable capacitor. Applications of 

variable capacitors.Two terminal MEM structures. Three terminal MEM structures – Controlled 

variable capacitors – MEM as a switch and possible applications. 

 

UNIT-IV:MEM Circuits &Structures 

MEM circuits & structures for simple GATES- AND, OR, NAND, NOR, Exclusive OR, simple 

MEM configurations for flip-flops triggering applications to counters, converters. Applications 

for analog circuits like frequency converters, wave shaping. RF Switches for modulation. MEM 

Transducers for pressure, force temperature.Optical MEMS. 

 

UNIT-V:MEMTechnologies 

Silicon based MEMS- Process flow – Brief account of various processes and layers like fixed 

layer, moving layers spacers etc., and etching technologies. 

Metal Based MEMS: Thin and thick film technologies for MEMS. Process flow and description 

of the processes, Status of MEMS in the current electronics scenario. 

 

TEXT BOOKS: 

1. MEMS Theory, Design and Technology - GABRIEL. M.Review, R.F.,2003, John 

wiley& Sons.. 

2. Strength of Materials –ThimoShenko, 2000, CBS publishers &Distributors. 

3. MEMS and NEMS, Systems Devices; and Structures - ServeyE.Lyshevski, 2002,CRC 

Press. 
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