
 

 

COURSE CONTENT 
 

MEMS AND MICROSYSTEM TECHNOLOGY 

VI Semester: ME 

Course Code Category Hours / Week Credits Maximum Marks 

AMED39 Elective 
L T     P C CIA SEE Total 

3 0 0 3 40 60 100 

Contact Classes: 48 Tutorial Classes: Nil Practical Classes: Nil Total Classes: 48 

Prerequisite: Manufacturing Processes 
 

I. COURSE OVERVIEW: 

The Micro-Electro-Mechanical Systems (MEMS) course provides a comprehensive introduction to the design, 

fabrication, and application of miniaturized devices that integrate mechanical and electrical components at the 

microscale. MEMS technology bridges the gap between electrical and mechanical engineering, enabling the 

development of highly efficient sensors, actuators, and systems used in industries such as automotive, 

healthcare, aerospace, telecommunications, and consumer electronics. 
 

II. COURSES OBJECTIVES: 

The students will try to learn 

I. The MEMS evolution, scaling principles, markets, and fundamental micro-fabrication process flows. 

II. The surface and bulk micromachining techniques involving thin films, etching, and specialized fabrication 

methods. 

III. The mechanics and material properties of microstructures using stress–strain behavior, boundary 

conditions, and spring models. 

IV. The fluid dynamics in microsystems and apply microfluidic actuation principles to pumps, valves, and lab-

on-chip platforms. 
 

 

III. COURSE OUTCOMES:  

At the end of the course students should be able to: 

CO1 Explain miniaturization and scaling benefits in MEMS markets & foundries and describe core micro-

fabrication steps such as oxidation, deposition, lithography, implantation, and diffusion. 

CO2 Outline surface micromachining flows including release, stiction effects, thin-film stress, and 

electroplating, and summarize bulk processes like LIGA, SOI, DRIE, and anisotropic wet etching. 

CO3 Characterize MEMS material mechanics by computing stress, strain, flexural rigidity, residual stress, 

and modeling spring combinations and stacked/parallel spring behavior. 

CO4 Distinguish sensing and actuation principles in devices such as pressure sensors, inertial sensors, RF 

switches and micro-actuators using electrostatic, piezoelectric, shape memory alloy actuation and 

electromagnetic transduction. 

CO5 Interpret microscale fluid behavior through viscosity, density, surface tension, flow regimes, and the 

physical meaning of continuity and Navier-Stokes momentum balance at micro scale. 

CO6 Apply microfluidic transport effects like electro-osmosis, electrophoresis, electro-kinetics, and describe 

system-level building blocks including micropumps, microvalves, and Lab-on-Chip architecture. 

 



IV. COURSE CONTENT:  
 

Module – I: INTRODUCTION TO MEMS AND MICRO FABRICATION (10) 

MEMS Roadmap MEMS markets-MEMS foundries Benefits of Miniaturization -Benefits of Scaling. Micro 

fabrication: Basic Fabrication Processes– oxidation -film deposition lithography–etching-ion implantation– 

diffusion. 
 

Module – II: SURFACE MICROMACHINING AND BULK MICROMACHINING (09) 

Surface Micromachining: Basic process flow– release–stiction-material choices-residual stress-Electroplating. 

Bulk Micromachining: LIGA-Wet Etchbased-dissolved wafer process- SOI MEMS–Scream–MEMS–RIE–

DRIE. 
 

Module – III: MECHANICS OF MEMS MATERIALS (10) 

Stress–strain-material properties-measurement & characterization of mechanical parameters.  

 

Microstructural Elements: bending moment and strain-flexural rigidity residual stress boundary conditions-

spring combinations. 

 

Module – IV: MEMS DEVICES (09) 

Pressure sensors-Accelerometers-Gyroscopes-RF MEMS Switch-Temperature sensors Humidity sensors. 

Microactuators: Electrostatic–piezoelectric–SMA–Thermoelectric electromagnetic. 
 

Module – V: FLUID DYNAMICS AND MICRO PUMP (10) 

Viscosity–density-surface tension-continuity equation-Newton’s second law-Navier-Stokes equation and its 

interpretation-flow types. Micro fluidics: Electro kinetics electro osmosis–electrophoresis-fabrication methods-

Lab ona Chip– micropumps-microvalves. 
 

V. TEXT BOOKS: 

1. MEMS & Microsystems Design and Manufacture/ Tai-Ran Hsu/ Tata Mc Graw Hill. 

2. Microelectromechanical Systems / Bhattacharyya / Cengage. 
 

VI. REFERENCE BOOKS: 

1. Foundations of MEMS /Chang Liu / Pearson. 

2. MEMS/ Mahalik/ Mc Graw Hill. 
 

VII. ELECTRONICS RESOURCES: 

1. https://nptel.ac.in/courses/112108149. 

2. https://www.google.co.in/webhp?sourceid=chrome instant&ion=1&espv=2&ie=UTF8#q=fem%20notes 

3. https://www.kth.se/social/upload/5261b9c6f276543474835292/main.pdf. 

4. https://akanksha.iare.ac.in/index?route=course/details&course_id=1293 
 

VIII. MATERIALS ONLINE:  

1. Course template 

2. Tutorial question bank 

3. Tech talk topics 

4. Open end experiments 

5. Definitions and terminology 

6. Assignments 

7. Model question paper – I 

8. Model question paper - II 

9. Lecture notes 

10. E-learning readiness videos (ELRV) 

11. Power point presentation. 
 

 

 
 


