Proposed Institute Elective course

Name: Introduction to MicroElectroMechanical Systems (MEMYS)

COURSE OUTLINE: Introduction to MEMS, Scaling Effects, Microfabrication fundamentals,
Mechanics and transduction at the microscale, Actuation and sensing methods — Electrostatic,
Piezoresistive, Piezoelectric, Thermal, Electromagnetic, Resonant and tunneling. Capacitative
sensors, Resonators, Lab on Chip devices, Microfluidics. Assembly techniques for MEMS and
packaging.

OBJECTIVE: To provide an overview of different applications of MEMS in sensing and
actuation and provide a basic understanding of construction and mechanics underlying these
systems.

COURSE CONTENTS:

Introduction:

MEMS definition, applications, markets, technology development, history, rationale, scaling of
forces and dimension

Microfabrication:

Bulk micromachining, surface micromachining, Non-conventional micromachining —
microelectrodischarge machining, ultrasonic machining, laser micromachining, nano imprinting,
focused ion beam machining, screen printing, soft lithography, injection molding, hot embossing,
stereolithography.

Actuation and Sensing:
Mechanics at microscale — microstructural elements, Stiction and control. Actuation principles —
Electrostatic, Piezoresistive, Piezoelectric, Thermal, Electromagnetic, Resonant and tunneling.

MEMS Applications:
Case studies of accelerometer, pressure sensor, microphones, ink-jet print heads, resonators,
digital micromirrors and microfluidic devices.

Microfluidics:
Fluid dynamics at the microscale, electrokinetics, surface tension driven transport, microfluidics
for DNA analysis, Lab-on-Chip applications, Micropumps, microvalves, mixers. Process

Integration:
Wafer bonding and packaging, Assembly techniques for MEMS.
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