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	Sl.No
	Major Topics
	Hours Allotted
	Weightage of Marks

	
PART-A



	1
	Introduction to Mechatronics
	04
	10

	2
	Sensors and Transducers
	06
	16

	3
	Signal Conditioning and DAQ systems
	08
	24

	
PART-B


	4
	Digital Logic
	07
	20

	5
	Microprocessors
	06
	15

	6
	Input / Output systems
	06
	15

	
PART-C


	7
	Programmable Logic Controllers
	06
	17

	8
	Communication Systems
	07
	18

	9
	Design of Mechatronics Systems
	04
	10

	10
	Environmental concerns and Industry Innovations
	06
	-

	
	Tests and Revision
	04
	-

	
	Total
	64
	145


OBJECTIVES
On the completion of the course the students should be able to:
1. Appreciate what is Mechatronics is about.
2.   Describe the performance of commonly used sensors and evaluate them
3.  Explain the requirements for signal conditioning and data acquisition
4.   Know the importance of Digital Logic
5.   Describe the basic structure of a microprocessor and a microcontroller.
6.  Identify the interface requirements and how it can be realized.
7.  Understanding the structure of PLC and develop programs using ladder logic
8.  Know the importance of communication systems and its interfaces.
9. Finding possible solutions to design problems from Mechatronics point of view.
1.0       Introduction to Mechatronics
1.1
Introduction
1.2
Systems
1.3
Measurement Systems
 1.4
control systems
 1.5
Mechatronics approach to problems 
2.0      Sensors and Transducers
2.1
Sensors and Transducers
2.2
Performance Terminology
2.3
Displacement, position and proximity
2.4      Velocity and motion
2.5
Force
2.6 
Fluid power
2.7
Liquid flow, Liquid level
2.8
temperature
2.9       Light sensors


2.10
Selection of sensors
2.11
Inputting data by switches 
3.0      Signal Conditioning
3.1
Signal conditioning
3.2
The operational amplifier
3.3
Protection
3.4
Filtering
3.5
Wheatstone Bridge
3.6
Digital Signals
3.7
Multiplexers
3.8
Data Acquisition
3.9
Digital signal processing
3.10
Pulse-modulation
4.0      Digital Logic
4.1
Digital Logic 
4.2  
Number Systems
4.3
Logic Gates
4.4
Boolean Alegebra
4.5
Karnaugh Maps
4.6
Application of Logic Gates
4.7
Sequential Logic 
5.0
Microprocessors
5.1
Control
5.2
Microcomputer Structure
5.3
Microcontrollers
5.4
Applications
6.0
Input/output systems
6.1
Interfacing
6.2
Input/output ports
6.3
Interface requirements
6.4
Peripheral Interface Adapters
6.5
Serial communication interface
6.6
examples of interfacing
7.0    Programmable Logic Controllers
7.1
Programmable Logic controllers
7.2 
Basic Structure
7.3
Input Output Processing
7.4
Programming
7.5
Mnemonics
7.6
Timers, internal relays and counters
7.7
Shift Registers
7.8
Master and jump controls
7.9
Data Handling
7.10
Analogue input/output
7.11
Selection of a PLC
8.0
Communication Systems

8.1
Digital Communication Systems
8.2
Centralized, Hierarchical and Distributed Control
8.3
Networks
8.4
Protocols
8.5
Open Systems Interconnection communication model
8.6
Communication Interfaces
9.0
Design of Mechatronics Systems

9.1
Designing
9.2
Possible Design Solutions-case studies
SPECIFIC INSTRUCTIONAL OBJECTIVES
1.0     
 Introduction to Mechatronics
1.1
Define Mechatronics
1.2
Explain the importance of Mechatronics
1.3
Define systems
1.4
Explain Measurement systems
1.5
Explain control systems and their types.
1.6
Explain of a closed-loop control System
1.7
Explain automatic water level controller
1.8
sequential controllers-washing machine
2.0   
Sensors and Transducers
2.1
Define sensors and transducers 
2.2
Define the terms: range and span, error, accuracy, sensitivity, hysteresis error, non-linearity error, repeatability/reproducibility, stability, dead band/time, resolution, output impedance.
2.3
Explain the sensors for displacement, position and proximity.
2.4
Know the working of pneumatic sensors. And proximity switches
2.5
Explain Hall effect sensors.
2.6
Understand the working of tachogenerator
2.7
Explain temperature measuring sensor 
2.8       Sketch and explain strain gauge load cell
2.9
Briefly describe the working of a fluid pressure sensor.
2.10
Sketch and explain piezoelectric sensors.
2.12
Explain turbine meter, Bimetallic strips.2    Explain the working of light sensors.
2.13     Mention the inputting data by switches and explain De-bouncing
3.0

Signal Conditioning
3.1
What is meant by Signal conditioning 
3.2
Explain the need for interfacing with a microprocessor
3.3
List out signal-conditioning processes
3.3      What is an operational amplifier
3.4      Briefly explain inverting and non-inverting amplifier.
3.5     Sketch and explain summing, integrating, differential amplifiers.
3.6    Explain the need and working of a logarithmic amplifier
3.7     What is the need of a comparator.
3.8    Explain the necessity of filtering
3.9    Sketch and explain a Wheatstone bridge
3.10 Explain thermocouple compensation
3.11 Define digital signals
3.12 How Analogue signals are converted to digital signals
3.13 What is meant by sampling theorem
3.14 Explain digital to analogue convertors
3.15 List the specifications of an ADC
3.16 What are sample and hold amplifiers
3.17 Sketch and explain a multiplexer
3.18 Need for data acquisition
3.19 Explain a DAQ system
3.20 What is meant by digital signal processing
3.21 Brief about pulse modulation
4.0

Digital Logic
4.1
Explain the need for a digital Logic
4.2  
Explain briefly different number systems
4.3
Mention the importance of one’s and two’s complement
4.4
Explain logic gates-AND, OR, NOT, NAND, NOR, XOR
4.5
Need for combination of gates
4.6
List the laws of Boolean algebra
4.7
Define De-Morgan Laws
4.8
What are Karnaugh Maps
4.9 
Explain the simplification of circuits using Karnaugh Maps.
4.10
Mention the applications of logic gates
4.11
what are flip-flops
4.12
sketch and explain the following flip-flops: SR, JK, D
4.13
What are Registers.
5.0                Microprocessors
5.1
Requirement of a microprocessor
5.2
Explain the architecture of a microprocessor.
5.3
Explain different types of memories
5.4
what are microcontrollers and difference between microprocessors and microcontrollers.
5.5
Sketch and explain the microcontroller with a block diagram Intel 8051
5.6
Show the pin configuration of an Intel 8051. 
5.7
List the factors considered while selecting a microcontroller for an application.
5.8 
Sketch and explain a temperature measurement system
5.9
Explain a Domestic washing machine
6.0
Input / Output systems
6.1
Mention the need for an Interfacing and the way to do it.
6.2
List out the interface requirements
6.3
Explain the terms-buffering, Handshaking, polling and Interrupts
6.4
what is serial interfacing-brief.
6.5
Explain -PIA
6.5
Sketch and Explain interfacing 7-segment display with a decoder.
7.0    Programmable Logic Controllers
7.1
Define: PLC
7.2 
Mention the special features of a PLC
7.3
Sketch and Explain the architecture of a PLC
7.4
List the configurations a typical PLC
7.5
Explain input/output processing
7.6
Define programming PLC using Ladder Logics.
7.7
Mention Ladder symbols used for programming
7.8
Explain a switch controlling of a solenoid or temperature control system
7.9
Define logical functions AND, OR, NOR, NAND and XOR with respect to PLC
7.10
what are timers, internal relays and counters-explain with ladder diagrams.
7.11
Explain shift registers with a programming example.
7.12
Need for a master and jumps –functions.
7.13
Explain data comparison with an example-temperature alarm.
7.14
How do you achieve arithmetic operations in a PLC
7.15
Indicate code conversions in a PLC
7.16
Explain conversion of an analogue signal to digital signal with an example
7.17
List the criteria for selection of a PLC
8.0
Communication Systems

8.1
Explain the concept of digital communications
8.2
Explain: centralized/Hierarchical/distributed control
8.3
Describe parallel data transmission and serial data transmission
8.4
What are serial communication modes
8.5
Define Networks and explain different types of networks.
8.6
what are network access control
8.7
Define Broadband and baseband
8.8
What are Protocols and buses.
8.9
 Explain different layers of open systems interconnection communication model
8.10
Mention Network Standards.
8.11
Explain-CAN, Prohi-Bus, Field-Bus, Nu-Bus, VXI-bus, I2C Bus, GPIB
9.0
Design of Mechatronics Systems

9.1
Explain Mechatronics Design

9.2
Sketch and explain a timed switch

9.3
Sketch and explain a car park barrier

9.4
Sketch and explain an automatic Camera
REFERENCE BOOKS
1. Mechatronics- W. Bolton
2. Digital Electronics – Floyd
3. PLC by W. Bolton
4. Exploring PLC with applications by Pradeep Kumar Srivatsava
DERARTMENT OF TECHNICAL EDUCATION
DIPLOMA COURSE IN MECHANICAL ENGINEERING
SIXTH SEMESTER

                                              MODEL QUESTION PAPER
Mechatronics
Time: 3Hrs                                                                                                         Max marks: 100  

Note:1.Section-I is compulsory

          2. Answer any two full questions from each of the remaining Sections
SECTION I
1. a) Explain the need for a digital Logic

05
b) What is an operational amplifier
05
                                                                SECTION II
 2 a)
Define Mechatronics. Explain open and closed loop control systems
08

  b)
    sketch and explain pneumatic sensors.                      



   07

3 a)
Explain turbine meter, Bimetallic strips.





  10


 
    b)
Sketch and explain a Wheatstone bridge





05
 4 a)
What is meant by Signal conditioning
Explain the need for interfacing with a microprocessor
10
   b)
List the specifications of an ADC                                                                      
05
SECTION III
 5   a)
List the laws of Boolean algebra
05
                      

    b)
Explain the simplification of circuits using Karnaugh Maps.                                     10
6 a) Explain the architecture of a microprocessor with a block diagram             
10                        

   b) Differentiate between microprocessors and microcontrollers.
 


05                                       
7 a)
Explain the terms- Handshaking, polling and Interrupts
06
    b)
Sketch and Explain interfacing 7-segment display with a decoder.
09                                 
SECTION IV
8 a)
Mention Ladder symbols used for programming
05

   b)
Explain input/output processing

 




06
c) Give the ladder program for AND logic
04
9 a)  Define Networks and explain different types of networks              
10                                              

   b)   Define Broadband and baseband                   
5
10 a) Explain- Prohi-Bus, Field-Bus                                                                

          5
     b)  Sketch and explain a car park barrier                                                                
       10
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