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Prerequisite: Manufacturing Processes 
 

I. COURSE OVERVIEW: 

This course serves to enable the learners to understand the underlying principles, processes and applications with 

regard to broader areas of micro manufacturing and nanotechnology. It also covers dimensional metrology aspects 

and tools for micro and nanoscale manufacturing. 
 

II. COURSES OBJECTIVES: 

The students will try to learn 

I. The fundamental concepts of Micro and Nano manufacturing. 

II. The students familiar with the various processes involved in Micro and Nano Machining.  

III. The various types of Micro and Nano Machining and know their working principle, advantages etc. 

IV. The components of Micro and Nano Machining and its applications in various industries 
 

III. COURSE OUTCOMES:  

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

CO1: Understand different techniques used in Micro and Nano manufacturing  

CO2: Recognize conventional techniques used in Micro manufacturing. 

CO3: Understand the non-conventional Micro-Nano manufacturing approaches.  

CO4: Outline the working principle and applications of Micro and Nano finishing processes. 

CO5: Analyze the basics of Micro and Nano fabrication techniques. 

CO6: Apply and select metrology systems in Micro and Nano manufacturing.  

  



 

IV. COURSE CONTENT: 
 

Module – I: INTRODUCTION TO MICRO AND NANO FABRICATION TECHNIQUES 

Introduction to principles of Micro and Nano fabrication techniques- Micro fabrication of semi- conductor devices-

standard micro machining flow chart- basics of Micro fabrication- manipulative techniques. Introduction to 

mechanical micro machining: Micro drilling-process, tools and applications, Micro turning- principle, process, tools 

and applications, Diamond Micro turning- principle, process, tools and applications, Micro milling and Micro 

grinding- processes, tools and applications, Micro extrusion- principle, process and applications. 
 

Module – II: NON-CONVENTIONAL MICRO-NANO MANUFACTURING 

Introduction to Non-conventional micro-nano manufacturing: Abrasive Jet Micro-machining, WAJMM- principle, 

process and applications. Micro EDM, Micro WEDM, Micro EBM- principle, process and applications. Micro ECM, 

Micro LBM, Focused Ion Beams- process, principle and applications. Micro moulding processes: Injection moulding, 

Reaction injection moulding, hot embossing, injection compression moulding- Micro molding tools-applications. 

 

Module – III: MICRO-NANO FINISHING PROCESSES 

Introduction to micro-nano finishing processes: Magnetorheological Finishing (MRF) processes, Magneto-rheological 

Abrasive Flow Finishing (MRAFF) processes- Principle, equipment and applications. 

 

Force analysis for MRAFF process. Magnetic float polishing (MFP), Elastic Emission machining (EEM), Ion Beam 

Machining (IBM), Chemical Mechanical Polishing (CMP) - principle, equipment and applications. 
 

Module – IV: NANO FABRICATION 

Introduction to Nano Fabrication: Nano fabrication using soft lithography- principle and applications. Introduction to 

Carbon nano materials- CN tubes- properties and applications. CN tube transistors-Diamonds- properties and 

applications- CVD Diamond technology - LIGA process. Laser micro welding- Electron Beam Micro welding. 
 

Module – V: INSPECTION AND METROLOGY 

Introduction to micro-nano inspection and metrology: Scanning electron microscopy, Scanning white light 

interferometry, Optical Microscopy, Scanning probe Microscopy, Scanning tunnelling microscopy, Confocal 

microscopy, Atomic force microscopy. Introduction to on- machine metrology. 

 

V. TEXT BOOKS: 
1. Franssila, S. Introduction to Micro fabrication, 6th Edition, Wiley, 2019. 
2. Madou, M. J. Fundamentals of Micro fabrication and Nanotechnology, 3rd Edition, CRC Press, 2011. 

 

VI. REFERENCE BOOKS: 

1. Kulkarni, S. K. Nanotechnology: Principles and Practices, 4th Edition, Springer, 2021. 

2. Lagally, E. Microfluidics and Nanotechnology: Biosensing to the Single Molecule Limit, 1st Edition, Wiley, 2017. 

3. Cabrini, S., & Kawata, S. (Eds.), Nanofabrication Handbook, 1st Edition, CRC Press, 2012. 

 

VII. ELECTRONICS RESOURCES: 

1. https://nptel.ac.in/courses/112106286. 

2. https://akanksha.iare.ac.in/index?route=course/details&course_id=33. 

3. https://akanksha.iare.ac.in/index?route=course/details&course_id=31. 

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 

https://nptel.ac.in/courses/112106286
https://akanksha.iare.ac.in/index?route=course/details&course_id=33
https://akanksha.iare.ac.in/index?route=course/details&course_id=31


10. E-learning readiness videos (ELRV) 

11. Power point presentation 
 


