
MMPC3004 DESIGN OF MECHATRONIC SYSTEMS 
 
Course Objective:  
This course aims at providing fundamental understanding about the elements of a mechatronics system, 
interfacing, and its practical applications. 
 
Module I: 
Introduction: Definition of Mechanical Systems, Philosophy and approach; Systems and Design: Mechatronic 
approach, Integrated Product Design, Modelling, Analysis and Simulation, Man-Machine Interface;  
 
Module II: 
Sensors and transducers: classification, Development in Transducer technology, Opto-Electronics-Shaft 
encoders, CD Sensors, Vision System, etc.; 
 
Module III: 
Drives and Actuators: Hydraulic and Pneumatic drives, Electrical Actuators such as servo motor and Stepper 
motor, Drive circuits, open and closed loop control; Embedded Systems: Hardware Structure, Software Design 
and Communication, Programmable Logic Devices, Automatic Control and Real Time Control Systems; 
 
Module IV: 
Replacement Programmable Logic Controllers: Basic Structure, Types and Working Principle, Concept of Scan 
Cycle and Scan Time, IO’s and its Types, Selection Criteria and Applications 
Programming Techniques: Ladder diagram –Concept of Contacts and Coil, Latching/ Holding Circuit, Memory 
Bits, Timers and Counter. 
 
Module V: 
Micro mechatronic systems: Microsensors, Microactuators; Microfabrication techniques LIGA Process: 
Lithography, etching, Micro-joining etc. Application examples; Case studies Examples of Mechatronic Systems 
from Robotics Manufacturing, Machine Diagnostics, Road vehicles and Medical Technology. 
 
Course Outcomes: 
Upon completion of this course, students will get an overview of mechatronics applications and the use of micro-
sensors and microprocessors. 
 
Text Books/References:  
1. Mechatronics System Design, Devdas Shetty & Richard A. Kolk, PWS Publishing Company (Thomson 

Learning Inc.).  
2. Mechatronics: A Multidisciplinary Approach, William Bolton, Pearson Education.  
3. A Textbook of Mechatronics, R.K.Rajput, S. Chand & Company Private Limited.  
4. Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering, William Bolton, 

Prentice Hall. 


