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 BMSCOLLEGEOFENGINEERING, BENGALURU
 Autonomous College under VTU
 VISION
 MISSION
 Promoting prosperity of mankind by
 augmenting human resource capital
 through quality technical education &
 training
 Accomplish excellence in the field of
 technical education through education,
 research and service needs of society
 DEPARTMENT OF ELECTRONICS &
 INSTRUMENTATION ENGINEERING
 THIRD YEAR SYLLABUS BOOK
 With effect from A. Y. 2016 – 17
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 DEPARTMENT VISION
 DEPARTMENT MISSION
 To bring forth globally
 emerging competent
 professionals with high quality
 of Technical Education who
 meet the demands of the
 modern industrial world which
 seeks innovation and continuous
 improvement in performance
 To accomplish excellence in curricular, co-
 curricular and R & D activities with active
 participation of students, faculty and staff.
 To impart quality education based on in-depth
 and thorough understanding of fundamentals.
 To prepare the students to meet the demands of
 the Instrumentation industry.
 Motivate and inspire young engineers to
 contribute to the development of the society
 PROGRAM SPECIFIC OUTCOMES ( PSOs ) :
 1. Apply the concepts of data acquisition, signal conditioning, control and communication
 in the field of electronics and instrumentation.
 2. Apply the knowledge of automatic process control and virtual instrumentation for
 modelling analysis, interfacing and control of physical processes & systems.
 3. Apply the knowledge of PLC, SCADA and DCS with industrial networking protocols for
 process industries.
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 PROGRAM EDUCATIONAL OBJECTIVES (PEOs)
 The program educational objectives (PEOs) describe the professional accomplishments of our
 graduates about four-five years after having completed the under graduate program in electronics
 and instrumentation engineering. We describe the progress of our graduates through three PEOs.
 The first PEO reflects their excellence in professional career pursued through the knowledge
 acquired the second PEO is focused on their desire to upgrade knowledge like technical skills,
 the third PEO describes their leadership skills, team spirit and communication skills
 The PEOs of the program is as under:
 1. PEO-1 - Excel in professional career in Instrumentation engineering and allied industries.
 2. PEO-2 - Adapt to modern technological advancement by upgrading knowledge.
 3. PEO-3 - Exhibit leadership, team spirit and communication skills with a commitment
 towards the requirements of society.
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 Program Outcomes (POs)
 Program outcomes (POs), are attributes acquired by the students at the time of graduation. The
 POs given in the table below, ensure that the POs are aligned to the graduate attributes (Gas)
 specified by national board of Accreditation (NBA). These attributes are measured at the time of
 graduation and hence computed every year for outgoing batch. The POs are addressed and
 attained through the course outcomes (Cos) of various courses of the curriculum.
 PO-1 An ability to apply knowledge of mathematics, science & engineering fundamentals
 for the solution of engineering problems
 PO-2 Cap ability to identify, formulate &Analyze design requirements for an appropriate
 solution.
 PO-3
 An ability to design, implement ,evaluate an instrumentation system to meet desired
 needs with appropriate considerations for public health and safety, cultural societal
 and environmental considerations
 PO-4 Capability to design & conduct experiments as well as analyze and derive
 inferences.
 PO-5 An ability to use current techniques skills & modern tools necessary for advanced
 instrumentation systems.
 PO-6 Capability to analyze and design applications based on the contextual knowledge to
 give solutions relevant to engineering Practice.
 PO-7 Understanding the impact of contemporary issues.
 PO-8 Understanding of professional, ethical, legal, security and social issues and
 responsibility.
 PO-9 An ability to function effectively as an individual and as team member in
 multidisciplinary environment.
 PO-10 Capability to communicate effectively on engineering activities with engineering
 community.
 PO-11 Understanding of engineering and management principles and apply to one’s own
 work.
 PO-12 An ability to engage in continuing professional development
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 SCHEME OFINSTRUCTION FOR FIFTH SEMESTER
 SL
 no.
 Code Course Title Credits
 L T P S Total
 1 16EI5DCPCS Process Control 3 0 1 2 06
 2 16EI5DCSET Sensors &Transducers 3 0 1 2 06
 3 16EI5DCDSP Digital Signal Processing 3 0 1 0 04
 4 16EI5DC MFT
 Electro -Magnetic field
 Theory 2 1 0 0 03
 5 16EI5DCCST Communication Systems 3 0 0 0 03
 6 16EI5DE1XX Department Elective- I 3 0 0 0 03
 Total 17 1 3 4 25
 Department Elective I
 Course Code Course Title L:T:P:S Credits Hours CIE SEE Total
 16EI5DE1OI Laser and Optical
 Fiber Instrumentation
 3:0:0:0 3 3 50 50 100
 16EI5DE1PE Power Electronics 3:0:0:0 3 3 50 50 100
 16EI5DE1CP OOPs using C++ 3:0:0:0 3 3 50 50 100
 16EI5DE1HD Fundamentals of
 HDL
 3:0:0:0
 3 3 50 50 100
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 SCHEME OFINSTRUCTION FOR SIXTH SEMESTER
 SL no. Code Course Title Credits
 L T P S Total
 1 Data Acquisition and
 Virtual Instrumentation 16EI6DCDVI 3 0 1 2 06
 2 Algorithms & System
 Design 16EI6DCASD 3 0 1 2 06
 3 Signaling and
 Communication in
 Process Automation
 16EI6DCSAC 3 1 0 0 04
 4 Analytical
 Instrumentation 16EI6DCANI 3 0 0 0 03
 5 Department Elective-II 16EI6DC2XX 3 0 0 0 03
 6 Cluster Elective – I 16XX6GE1XX 3 0 0 0 03
 Total 18 1 2 4 25
 Department Elective-II
 Course Code Course Title L:T:P:S Credits Hours CIE SEE Total
 16EI6DE2DP Digital Image
 Processing
 3:0:0:0 3 3 50 50 100
 16EI6DE2CC Control System
 Components
 3:0:0:0 3 3 50 50 100
 16EI6DE2DD Digital System
 Design using
 VHDL
 3:0:0:0
 3 3 50 50 100
 16EI6DE2BM Biomedical
 Instrumentation
 3:0:0:0 3 3 50 50 100
 16EI6DE2OS Operating System 3:0:0:0 3 3 50 50 100
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 Fig: Nomenclature for the course code
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 Abbreviations
 AY Academic Year
 AAT Alternative Assessment Tools
 BOE Board of Examiners
 BOS Board of Studies
 CBCS Choice Based Credit System
 CGPA Cumulative Grade Point Averages
 CIE Continuous Internal Evaluation
 CO Course Outcomes
 DC Departmental Core
 GC Group Core
 HSS Humanity and Social Science courses
 IC Institutional Core
 IE Institutional Elective
 IL Institutional Lab
 LTPS Lecture-Tutorial-Practical-Self Study
 NFTE Not Fit for Technical Education
 PCC Professional Core Courses
 PEC Professional Elective Courses
 PEO Program Educational Objectives
 PO Program Outcomes
 SEE Semester End Examination
 SGPA Semester Grade Point Average
 ST Studio
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 V Semester Syllabus
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 Course Title PROCESS CONTROL
 Course Code 16EI5DCPCS Credits 6 L-T-P-S 3:0:1:2
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Analog Microelectronics, Digital Electronics, Analog Integrated Circuits, Basic
 Electronics, Control Systems.
 UNIT-I
 8 Hours
 INTRODUCTION TO PROCESS CONTROL:
 Introduction, control systems, Process control principles, classifications, Block
 d i agram, control systems evaluation, analog and d i g i t a l processor, sensor time
 response, problems.
 FINAL CONTROL OPERATIONS: Objectives, Elements of final control operation,
 Electric actuators, pneumatic actuators, hydraulic actuators, control elements, mechanical
 control element, electrical control element, fluid valves, principles, control valve types, control
 valve sizing, and Basic instrumentation P&ID symbols.
 UNIT-II 7 Hours
 CONTROLLER PRINCIPLES: Process characteristics, control system parameters,
 discontinuous controller modes, continuous controller modes, composite controller modes.
 INCENTIVES FOR CHEMICAL PROCESS CONTROL & MODELING: Suppress the
 influence of external disturbances; ensure the stability of a process, Optimize the
 performance of chemical process.
 UNIT-III 8 Hours
 ANALOG CONTROLLERS: General features, Electronic controllers, Error detector, Single
 mode, composite controller modes, Pneumatic controllers, Design considerations.
 DIGITAL CONTROLLERS: Digital electronic methods, Simple alarms Two position
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 control, Multivariable alarms, Data loggers, Direct digital and Supervisory control.
 UNIT-IV 8 Hours
 CONTROL-LOOP CHARACTERISTICS
 Control system quality, Process loop tuning, Open - loop transient response method, Ziegler _
 Nichols method.
 PARADIGM OF PROCESS CONTROL: Cascade control systems, Selective control
 systems, Split- range control systems.
 UNIT-V 7 Hours
 INTRODUCTION TO PROCESS SAFETY:
 Introduction to process control safety systems. Need for power to energize in a safety process
 inputs. Concept of high availability Vs high reliability systems. The different between control
 system vs emergency shutdown system. Classification of safety hazard. Dual redundant and
 triple redundant shut down systems, their architecture and working principle.
 Text books:
 1. Process Control Instrumentation Technology by C.D .Johnson, 7th Edition,
 Pearson Education Private Limited, New Delhi 2002.
 2. Chemical Process Control – George Stephanopoulos, 4th Indian reprint, PHI
 Ltd., 1997.
 Reference books:
 1. Process/ Industrial Instruments and Control Handbook, 4th Edition by D.M.
 Considine, McGraw Hill International Edition, 1993.
 2. Computer Based Industrial Control by Krishna Kant, PHI, New Delhi 1997.
 3. Process dynamics and control by S.S.Bhagade and G.D.Nageshwar PHI
 publications New Delhi, 2011.
 4. Lessons in Industrial Instrumentation by Tony R. Kuphaldt, Creative Commons
 Attribution License (open source textbook), Sept. 2008.
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 E Books
 1. http://www.learnerstv.com/Free-engineering-Video-lectures-ltv689-Page1.htm
 2. http://nptel.ac.in/courses/103105064/
 Moocs
 1. https://www.mooc-list.com/tags/process-management
 Course outcomes
 At the end of the course ,the student will have the ability
 CO1: Understand the need of process control, basic principles of various manufacturing
 processes and apply engineering knowledge to do problem analysis in process control.
 CO2:Select the proper controller and apply the tuning rules to achieve optimum performance
 CO3: Select advanced control strategy to enhance the performance
 CO4:practice safety rules in the measurement and control of industrial processes
 CO5:Understand , interpret and implement tuning of the controllers using various methods
 and study about digital controllers and data loggers
 CO6: Design requirements of optimization in chemical process control system which leads to
 team work and project management in a chemical process industry addressing the safety and
 environmental aspects.
 ProcessControl Lab
 Time response for a I order and II order system for standard input signals,
 Calibration Design to display the temperature using RTD with suitable signal
 conditioning circuit. Design and display the temperature using Thermocouple with
 suitable signal conditioning circuit, Design and test the circuit to display the
 temperature using AD590 with suitable signal conditioning circuit. Design and test the
 circuit to display the load using load cell with suitable signal conditioning circuits, P,
 PI and PID controllers to obtain the optimum response of the given temperature
 controller, P, PI and PID controllers to obtain the optimum response of the given
 flow/Level controller.
 http://www.learnerstv.com/Free-engineering-Video-lectures-ltv689-Page1.htm
 http://nptel.ac.in/courses/103105064/
 https://www.mooc-list.com/tags/process-management
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 Course Title SENSORS AND TRANSDUCERS
 Course
 Code
 16EI5DCSET Credits 6 L-T-P-S 3:0:1:2
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Measurements and Instrumentation, Basic Electronics
 , Basic electronics
 UNIT-I
 8 Hours
 Sensor Technologies
 Sensors, Signals, and Systems , Sensor Classification , Potentiometric Sensors ,Capacitive
 Sensors, Inductive and Magnetic Sensors, LVDT and RVDT, Eddy Current Sensors, Hall Effect
 Sensors, Optical Sensors, Proximity Detector with Polarized Light, Fiber-Optic Sensors,
 thickness and level sensors, Ultrasonic Sensors, Thin Film Sensors, Liquid Level Sensors.
 UNIT-II 8 Hours
 Flow: Purpose of measuring Flow, Definitions & Terminologies, Drawing symbols, Principles of
 flow measurement, Types of flow – Continuity equation – Bernoulli’s theorem, Restriction flow
 meters with primary devices and DP transmitters - variable head type flow meters – Orifice plate
 and its parameters, orifice application and device selection, Venturi tube , Flow nozzle , Pitot
 tube.Variable area meter- Rota meter – Performance, installation and application.
 Applications of Magnetic flow meters- Measuring principle, sensor, construction, Installation
 Turbine flow meter -Analyze the application of turbine flow meters, Construction, sizing and
 selection, typical industry installations, performance.
 Applications of Ultrasonic flow meters- Principle of operation, Doppler effect (Frequency shift)
 flow meters, transit time, installation and performance.
 UNIT-III 8 Hours
 Temperature measurement:- Temperature Measurements and Measuring units, Definitions and
 standards – Calibration of thermometers - Bimetallic thermometers -Different types of filled in
 system thermometer , Thermistors, Thermocouples – Law of thermocouple – Fabrication of
 industrial thermocouples– common types of thermocouples, References junction Considerations
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 – Commercial circuits for cold junction compensation. Electrical methods of temperature
 measurement – Signal conditioning of industrial RTDs and their characteristics –Resistance
 thermometer bridge circuits -3 lead and 4 lead RTDs. Comparison of thermocouples & RTD,
 Analog and smart temperature transmitters.
 UNIT-IV 8 Hours
 Pressure measurement: - Units of pressure –pressure transducers and its working, Manometers –
 Different types – Elastic type pressure gauges – Bourdon type- Bellows , capsules, diaphragms –
 Measurement of vacuum – McLeod gauge
 Performance and installation criteria of pressure transmitter, Comparison of different types of
 pressure transmitters – Design of pressure transmitters, Smart pressure transmitters and their
 calibration- typical calibration procedures, Dead weight tester.
 UNIT-V 7 Hours
 Force, Load and Weight Sensors: Introduction ,Quartz Sensors –Technology fundamentals,
 Sensor types, High impedance, piezo electric force sensors, Construction, selection and
 specifying, Strain Gage Sensors-types.
 LAB EXPERIMENTS
 1. Temperature Sensors
 a.. Characteristics of Platinum RTD.
 b. Characteristics of NTC Thermistor
 c.. Characteristic of K type thermocouple
 d.. Temperature measurement using AD590 Semiconductor temperature sensor
 e. Bimetallic relay as a temperature dependent control device. -AAT
 f. Temperature controlled alarm system (INTC) -AAT
 g. Temperature controlled alarm system (Bridge NTC) -AAT
 h. Characteristics of IC Temperature Sensor -AAT
 2. Displacement measurement by Capacitive Transducers:
 a. Linear displacement measurement using capacitance.
 b. Angular displacement measurement using capacitance
 3. Displacement measurement by Linear Variable Displacement Transducers (LVDT).
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 a. Study of Input Output characteristics of LVDT.
 b. To determine linear Range of operation of LVDT.
 c. To determine Sensitivity of LVDT.
 4. ULTRASONIC SENSOR
 a. Distance measurement using ultrasonic sensor.
 b. Sound sensitive switch -AAT
 5. STRAIN / PRESSURE SENSOR / PIEZO ELECTRIC SENSOR
 a. Strain gauge as displacement sensor.
 b. Strain measurement and gauge factor determination.
 c. To determine linear range of operations of strain measurement
 d. Study of strain measurement using strain gauges and cantilever assembly.
 e. Test piezo electric transducer
 6. MEASUREMENT OF SPEED USING MAGNETIC PICK-UP PROXIMITY SENSOR.
 Text books:
 1. K Padma raju, Y J Reddy, Instrumentation and control systems, Tata McGraw Hill
 Publishing Ltd .
 2. Jacob Fraden, Handbook of Modern sensors, physics design and applications,
 Springer , Fourth edition.
 3. Jon S. Wilson, Sensor Technologies, Elsevier & Newnes, Chapter 11.
 4. Ernest O. Doebelin, Measurement systems Application and Design, International
 Student Edition, IV Edition, McGraw Hill Book Company, 1998.
 5. R. K. Jain, Mechanical and Industrial Measurements, Khanna Publishers, New Delhi,
 1999.
 Reference books:
 1. D.Patranabis, Principles of Industrial Instrumentation, Tata McGraw Hill Publishing
 Ltd., New Delhi, 1999.
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 2. A.K.Sawhney, A course in Electrical and Electronic Measurement and Instrumentation–
 Dhanpat Rai and Sons, New Delhi, 1999.
 3. P.Holman, Experimental Methods for Engineers International Student Edition, McGraw
 Hill Book Company, 1971. 4. B.C.Nakra and K.K.Chaudary, Instrumentation
 Measurement and Analysis, Tata McGraw Hill Publishing Company Ltd., New Delhi,
 1985.
 4. Murthy D. V. S, “Transducers and Instrumentation”, Prentice Hall, New Delhi, 1995
 5. Neubert H.K.P, “Instrument Transducers - An Introduction to their Performance and
 Design”, 2nd Edition, Oxford University Press, Cambridge, 1999.
 6. Patranabis, “Sensors and Transducers”, 2nd Edition, Prentice Hall India Pvt. Ltd., 2003.
 E Books
 1. http://nptel.ac.in/courses/112103174/3
 2. https://www.youtube.com/watch?v=1uPTyjxZzyo
 3. http://www.nptelvideos.in/2012/11/industrial-instrumentation.html
 4. http://nptel.iitg.ernet.in/courses/Elec_Engg/IIT%20Bombay/Electrical%20and%20Elect
 ronic%20Measurements.htm
 5. http://onlinevideolecture.com/?course_id=385&lecture_no=32
 6. http://nptel.ac.in/courses/112103174/pdf/mod2.pdf
 Suggested List of Experiments for Alternate Assessment Tools
 OPTICAL FIBER SENSORS
 a. Characteristic of optical fibers
 b. Humidity Sensor
 c. Force Sensor
 d. Flow Sensor
 SPEED MEASUREMENT SENSOR
 a. Using magnetic pick up for motor speed sensor.
 b. Photo reflector for speed measurement.
 c. Photo interrupter method for speed measurement.
 STROBOSCOPIC METHOD FOR SPEED MEASUREMENT.
 a. Inductance used for speed measurement.
 http://nptel.ac.in/courses/112103174/3
 https://www.youtube.com/watch?v=1uPTyjxZzyo
 http://www.nptelvideos.in/2012/11/industrial-instrumentation.html
 http://nptel.iitg.ernet.in/courses/Elec_Engg/IIT%20Bombay/Electrical%20and%20Electronic%20Measurements.htm
 http://nptel.iitg.ernet.in/courses/Elec_Engg/IIT%20Bombay/Electrical%20and%20Electronic%20Measurements.htm
 http://onlinevideolecture.com/?course_id=385&lecture_no=32
 http://nptel.ac.in/courses/112103174/pdf/mod2.pdf
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 b. Hall effect used for speed measurement.
 Course outcomes
 At the end of the course ,the student will have the ability
 CO1: Understand the fundamental characteristics, terminologies, sensing and transduction
 principles of various types of transducer /sensors.
 CO2: Understand fundamentals of fluid flow and their applications to flow through pipes and
 hydraulic machines.
 CO3: Understand various techniques used for measuring parameters of temperature
 measurement in Industries.
 CO4: Understand the principles of industrial processes & process in pressure measurement
 CO5: Understand the different types of force & level measurements adopted in industrial
 CO6: Understand the fundamental characteristics, terminologies, sensing and transduction
 principles of various types of transducer /sensors.
 Course Title DIGITAL SIGNAL PROCESSING
 Course Code 16EI5DCDSP Credits 4 L-T-P-S 3:0:1:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Signals and systems
 UNIT-I
 9 Hours
 Introduction to DSP, Sampling and reconstruction of a discrete time signal in the frequency
 domain. Definition of Discrete Fourier Transform (DFT). Useful properties of DFT :
 linearity, circular shift, Multiplication by a complex exponential sequence, Properties of even
 and odd parts of x[n], Multiplication, Parseval’s relation, Circular convolution in the time
 domain ,use of tabular arrays and circular arrays
 UNIT-II 8 Hours
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 Use of DFT in linear filtering, linear convolution of two finite duration sequences, overlap add
 and save methods. Relation between DFT and other transforms. Direct computation of DFT.
 Necessity for efficient computation of DFT. Radix 2 Fast Fourier Transform (FFT) algorithm
 for DFT computation. Decimation in time algorithm, decimation in frequency algorithms.
 Radix 2 FFT algorithm for computation of Inverse Discrete Fourier Transform. (IDFT).
 UNIT-III 8 Hours
 Introduction to realization of digital systems, block diagrams representation, Realization of
 Infinite Impulse Response (IIR) systems: direct form, parallel form, cascade form.
 Introduction to IIR filters, Impulse invariant & Bilinear Transformations, Design of analog
 Butterworth and Chebyshev filters, Design of Digital Butterworth and Chebyshev filters.
 UNIT-IV 8 Hours
 Realization of Finite Impulse Response (FIR) systems: Direct Form, Linear Phase Form.
 Introduction to FIR filters, Frequency response of ideal digital low pass filter, high pass filter,
 Frequency sampling technique of designing FIR filters, Windowing design of FIR filters using
 Rectangular, Kaiser and Hamming window.
 UNIT-V 6 Hours
 Introduction to Multirate Digital Signal Processing: Introduction, Decimation by a factor D,
 Interpolation by a factor I, Sampling conversion by a Rational factor I/D, Filter Design and
 implementation for sampling rate conversion. Direct form FIR Filter structure, Polyphase filter
 structures, Time Variant filter structures. Signal Averaging: Basics of signal averaging,
 Typical Signal Averager, Signal averaging as a Digital Filter.
 LAB EXPERIMENTS: Display of basic elementary signals, sampling theorem, basic
 operations on sequences (shifting, folding, time scaling and multiplication), linear and circular
 convolution, cross and auto correlation, linear convolution and correlation using FFT
 algorithm, FFT of Sequence, FIR Filter design-LP,HP, BP and Notch filter, FIR filter design
 using Hamming and Kaiser window for the given order and cut-off frequency, Design of IIR
 FILTER-LP,HP.
 Text books:
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 1. Digital Signal Processing, A computer based approach, Sanjit K Mitra, Tata
 McGrawHill, Third Edition.
 2. Digital Signal Processing, Principles, Algorithms and Applications, John G.
 Proakis, Dimitris K Manolakis, Pearson education/PHI, (4th Edition)
 Reference books:
 1. Fundamentals of Digital Signal Processing, Lonnie Ludeman, John Wiley & Sons;
 Wiley International 1st Edition, 1988.
 2. Discrete-Time Signal Processing, Alan V. Oppenheim, Ronald W. Schafer, John
 R. Buck, Prentice-Hall Signal Processing Series, 2nd Edition, 1999
 3. Understanding Digital Signal Processing, Richard G. Lyons Prentice Hall, March
 25, 2nd Edition 2004
 4. Digital Signal Processing: Fundamentals and Applications, Li Tan, Academic
 Press, 1st edition 2007
 5. Schaum's Outline of Digital Signal Processing, Monson Hayes, McGraw- Hill, 1st
 edition, 1998
 Course outcomes
 At the end of the course ,the student will have the ability
 CO1: To apply knowledge of Mathematics and Engineering to understand Sampling and
 Reconstruction of signals from the given samples.
 CO2: An ability to identify and analyze a problem and formulate the computing requirements
 to determine the DFT of the given signals.
 CO3: An ability to implement the processes of FFT to reduce the computational complexity
 and to increase the speed.
 CO4: An ability to understand and formulate algorithms using the Multirate signal processing
 for sampling rate conversion in speech signal analysis.
 CO5: An ability to use current techniques and modern tools to improve the Medical data
 analysis.
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 Course Title ELECTRO MAGNETIC FIELD THEORY
 Course Code 16EI5DCMFT Credits 3 L-T-P-S 2:1:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Engineering Mathematics, Engineering Physics.
 UNIT-I
 6 + 2 Hours
 INTRODUCTION
 Sources and effects of electromagnetic fields – Vector fields – Different co-ordinate systems-
 vector calculus – Gradient, Divergence and Curl - Divergence theorem – Stoke’s theorem.
 Coulomb’s Law – Electric field intensity – Field due to point and continuous charges –
 Gauss’s law and application
 UNIT-II 10 + 2 Hours
 ELECTROSTATICS
 Electric potential – Electric field and equipotential plots – Electric field in free space,
 conductors, dielectric -Dielectric polarization - Dielectric strength - Electric field in multiple
 dielectrics – Boundary conditions, Poisson’s and Laplace’s equations – Capacitance- Energy
 density.
 UNIT-III 7 + 2 Hours
 MAGNETOSTATICS
 Lorentz Law of force, magnetic field intensity – Biot–savart Law - Ampere’s Law – Magnetic field due
 to straight conductors, circular loop, infinite sheet of current – Magnetic flux density (B) – B in free
 space, conductor, magnetic materials – Magnetization – Magnetic field in multiple media – Boundary
 conditions – Scalar and vector potential – Magnetic force – Torque – Inductance – Energy density –
 Magnetic circuits.
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 UNIT-IV 4 + 1 Hours
 ELECTRODYNAMIC FIELDS
 Faraday’s laws, induced emf – Transformer and motional EMF – Forces - Maxwell’s equations
 (differential and integral forms) – Displacement current – Relation between field theory and circuit
 theory.
 UNIT-V 4 + 2 Hours
 Effects of Electromagnetic Fields
 Electromagnetic Interference and Compatibility (EMI/EMC), EMI
 Sources, Effects of EMI, Methods to eliminate EMI, EMC Standards,
 Advantages of EMC standards, Biological effects of EMI/EMR
 (Electromagnetic Interference, Electromagnetic radiation)
 Text books:
 1. Mathew N. O. SADIKU, ‘Elements of Electromagnetics’, Oxford University press Inc.
 First India edition, 2007.
 2. Ashutosh Pramanik, ‘Electromagnetism – Theory and Applications’, Prentice-Hall of
 India Private Limited, New Delhi, 2006.
 Reference books:
 1. Joseph. A.Edminister, ‘Theory and Problems of Electromagnetics’, Second edition,
 Schaum Series, Tata McGraw Hill, 1993.
 2. William .H.Hayt, ‘Engineering Electromagnetics’, Tata McGraw Hill edition, 2001.
 3. Kraus and Fleish, ‘Electromagnetics with Applications’, McGraw Hill International
 Editions, Fifth Edition, 1999. GE 2211 ENVIRONMENTAL SCIENCE AND ENG
 4. Clayton R Paul, ‘ Introduction to Electro Magnetic compatibility’, 2nd edition, Wiley
 India Pvt Ltd.,
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 E Books
 1. NPTEL Video Lecture On Electromagnetic Theory By Dr. Harishankar Ramachandran,
 IIT Madras. http://www.nptel.ac.in/courses/108106073/
 2. Phillips P., Engineering Dielectrics Volume IIA Electrical Properties of Solid Insulating
 Materials: MolecularStructure and Electrical Behavior.,
 http://www.astm.org/DIGITAL_LIBRARY/STP/SOURCE_PAGES/STP783.htm
 Course outcomes
 At the end of the course ,the student will have the ability to
 CO1: Apply the fundamental knowledge of electrostatics.
 CO2: Apply the fundamental knowledge of Magneto-statics.
 CO3: Analyzing the effect of EMI and EMC on various devices.
 Course Title COMMUNICATION SYSTEMS
 Course Code 16EI5DCCST Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Advanced Engineering Mathematics
 UNIT-I
 8 Hours
 AMPLITUDE MODULATION:
 Time-Domain Description, Frequency domain description, Generation of AM waves,
 Detection of AM waves, AM/DSB, Time-Domain Description, Frequency domain description
 Generation of DSBSC waves, Coherent Detection of DSBSC Modulated waves. Costas loop,
 Quadrature Carrier multiplexing, Comparison of amplitude modulation techniques,
 frequency translation, FDM.
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 UNIT-II 8 Hours
 ANGLE MODULATION:
 Basic Concepts, Frequency Modulation, Spectrum Analysis Of sinusoidal FM wave, NBFM,
 WBFM, Constant Average power, Transmission bandwidth of FM waves, Generation of FM
 waves, Direct FM, demodulation of FM waves, frequency discriminator, ZCD, phase locked
 loop (1st order) comparison of AM and FM
 UNIT-III 7 Hours
 NOISE IN ANALOG MODULATION SYSTEMS:
 Signal-to-noise ratios, AM receiver model, DSBSC receiver, noise in AM receivers using
 envelope detection, threshold effect, FM receiver model, noise in FM reception, FM threshold
 effect, pre-emphasis and de-emphasis in FM systems
 UNIT-IV 8 Hours
 PULSE MODULATION: Sampling theorem for low-pass and band-pass signal, statement
 and proof, PAM, Channel
 Bandwidth for a PAM signal, natural sampling, flat-top sampling, signal recovery though
 holding, quantization of signals, quantization error, PCM, electrical representations of binary
 digits, PCM systems, DPCM , delta Modulation, Adaptive delta modulation.
 UNIT-V 8 Hours
 DIGITAL MODULATION:
 Introduction, Binary Shift Keying, DPSK, QPSK, QPSK transmitter, QPSK receiver, signal-
 space representation, BFSK, spectrum, receiver for BFSK, line codes, TDM. Application of
 analog/digital communication in Instrumentation and Automation.
 Simulation experiments:
 1. AM modulator and Demodulator. 2. DSB‐SC modulator and Demodulator. 3. FM
 modulator and Demodulator. 4. PAM modulator and Demodulator. 5. TDM
 Multiplexer and Demultiplexer. 6. AM Modulation using Matlab 7. FM Modulation
 using Matlab.
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 Text books:
 1. "Analog and Digital communication ",Simon Haykin, John Willey.
 2. "Principles of communication systems",Taub and Schilling, Tata
 McGrawHill.
 3. “Process Control: Instrument Engineers' Handbook “ Béla G. Lipták
 Reference books:
 1. "Electronic Communication Systems", 2n d
 Edition,Blake, Thomson publishers.
 2. "Electronic Communication Systems",GeorgeKennedy.
 E Books
 1. http://nptel.ac.in/courses/117102059/
 2. http://nptel.ac.in/courses/117101051/
 Course outcomes
 At the end of the course ,the student will have the ability
 CO1:To define, understand and explain the concept of modulation, demodulation, figure of
 merit ,sampling, quantization, multiplexing
 CO2: To apply the knowledge of basic systems to articulate the building blocks of the given
 analog/digital communication system and derive figure of merit for the system.
 CO3: To analyze interaction among various blocks of a given analog/digital communication
 system to obtain waveform at different points for given specifications and obtain noise
 performance parameters.
 CO4: To design and decide the modulators, demodulators, sampling rate, type of encoding for
 given specifications of analog/digital communication system
 CO5: To simulate the modulator-demodulator for the given analog/digital communication
 system using modern tools
 http://nptel.ac.in/courses/117102059/
 http://nptel.ac.in/courses/117101051/
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 Course Title LASER AND OPTICAL FIBER INSTRUMENTATION
 ( Department Elective-I )
 Course Code 16EI5DE1OI Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Basic Electronics
 UNIT-I
 10 Hours
 FUNDAMENTALS OF LASER, TYPES AND CHARACTERISTICS
 Laser characteristics, Einstein's coefficients- its significance, population inversion, three levels, four
 level laser, Principles, classification, construction of Ruby, He-Ne, Nd-YAG, semiconductor, Argon
 and Carbon dioxide lasers. Characteristics of stabilization, Q-switching and mode locking, frequency
 stabilization, line shape function.
 UNIT-II 7 Hours
 LASER INSTRUMENTATION:
 Measurement of distance - Interferometric methods, beam modulation telemetry, pulse echo
 techniques. Laser Doppler velocimetry- Holography-principle, applications of holography, holographic
 computer memories, laser welding, laser machining, laser printing and laser spectroscopy
 UNIT-III 8 Hours
 OPTICAL FIBERS AND THEIR PROPERTIES:
 Introduction to Optical Fibers - principles of light propagation through a fiber – Different types of
 fibers and their properties –Transmission characteristics of optical fiber –Absorption losses –
 Scattering losses – Dispersion- advantages and disadvantages of optical fibers.
 Light sources for fiber optics: photo detectors, source coupling, splicing and connectors. light
 Modulation schemes, optical fibers, intermodal dispersion, graded index fiber, low dispersive fibers
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 Fiber losses, fiber materials.
 UNIT-IV 7 Hours
 OPTICAL FIBER SENSORS:
 Multimode passive and active fiber sensors, phase modulated sensors, optical fiber flow sensors,
 optical displacement sensors microbend optical fiber sensors, intrinsic fiber sensors measurement,
 current measurement by single-mode optical fiber sensors, fluro-optic temperature sensors, photo
 elastic pressure sensors, polarization fiber sensors, rotation sensors, integrated optics
 UNIT-V 7 Hours
 OPTICAL FIBER INSTRUMENTATION:
 Fiber optic Instrumentation system - Interferometric method of measurement of length - Moire fringes
 – Measurement of pressure, temperature, current, voltage, liquid level and strain. Fiber optic gyroscope
 – polarization maintaining fibers – applications
 Text books:
 1. "Optoelectronics", Wilson & Hawkes, Prentice Hall of India.
 2. Optoelectronics and Fiber Optics Communication – C.K.Sarkar and D.C. Sarkar, New
 Age Int. Pub., 2004
 3. "Laser principles and applications", Wilson and Hawkes, Prentice Hall of India
 Reference books:
 1. John and Harry, Industrial Lasers and their Applications, McGraw Hill, 1974.
 2. Senior J.M., Optical Fiber Communication Principles and Practice, Prentice Hall, 1985.
 3. Keiser G., Optical Fiber Communication, McGraw Hill, 1991
 Course outcomes
 At the end of the course ,the student will have the ability to
 CO1: Understand the principles, characteristics and construction of various types of Lasers
 CO2:Understand the basic instrumentation principle using different type of Laser
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 CO3: Recognize and classify the structures of Optical fiber and types.
 CO4: Discuss the channel impairments like losses and dispersion.
 CO5: Select the type of optic fiber sensor for a given optical application
 CO6: Understand the basic instrumentation principle using Optic fiber
 Course Title POWER ELECTRONICS
 ( Department Elective-I )
 Course Code 16EI5DE1PE Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Basic Electronics and Basic Electrical Engineering
 UNIT-I
 8 Hours
 Introduction: Applications of Power Electronics, Power Semiconductor Devices, Control
 Characteristics of Power Devices, Types of Power Electronic Circuits, Peripheral Effects.
 Power Transistors: Power BJTs: Steady state characteristics (Qualitative analysis only).
 Power MOSFETs: Device operation, switching characteristics, IGBTs: Device operation,
 output and transfer characteristics, di/dt and dv/dt limitations.
 Gate drive circuits: MOSFET gate drive, Isolation of gate and base drives.
 UNIT-II 8 Hours
 DC-DC Converters: Introduction, Principle of step-down operation and it’s analysis with RL
 load (only CCM mode of operation), and Principle of step-up chopper with R load,
 Performance parameters, Chopper/Converter classification (Quadrant classification).
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 UNIT-III 7 Hours
 Thyristors : Introduction, Thyristor characteristics, Two transistor model, Turn on and Turn
 off, di/dt and dv/dt protection. Steady state characteristics of TRIAC, GTO, MCT and IGCT.
 Thyristor firing circuits, Commutation techniques: Introduction, Natural commutation, Forced
 commutation: self commutation (Class A and Class B) (Qualitative analysis only)
 UNIT-IV 8 Hours
 Controlled rectifiers: Introduction, Principle of phase controlled converter operation, Single
 phase fully controlled converters, Single phase semi-converters, Three phase fully controlled
 converters (RL load, Continuous current conduction operation only)
 UNIT-V 8 Hours
 Inverters: Introduction, Principle of operation, Performance parameters, Single phase bridge
 inverters, Three phase inverters, Voltage control of single phase inverters- single pulse width,
 multiple pulse width.
 Text books:
 1. “Power Electronics – Circuits, Devices and Applications”, Muhammad H
 Rashid, Third Edition, Prentice – Hall India
 2. “Power Electronics”, M.D.Singh, K B Khanchandani, Second edition, TMH
 3. Power Electronics – Converters, Applications and Design”, Ned Mohan, Tore
 M. Undeland and William P Robbins, 3rd Edition, John Wiley & sons
 Reference books:
 1. “Power Electronics – Principles andApplications”, Joseph Vithayathil, TATA
 McGraw-hill Edition.
 E Books
 1. .http://nptel.ac.in/courses/108105066/
 2. http://nptel.ac.in/courses/108101038/#
 http://nptel.ac.in/courses/108105066/
 http://nptel.ac.in/courses/108101038/
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 Course outcomes
 At the end of the course ,the student will have the ability to
 CO1:Identify the need for efficient conversion and control of electrical energy to match the
 load requirements
 CO2: Comprehend the characteristics of practically available Power Electronics devices.
 CO3: Analyze different types of converters such as AC to DC, DC to AC, DC to DC and
 comprehend their steady state behavior.
 Course Title OOPS USING C++
 ( Department Elective-I )
 Course Code 16EI5DE1CP Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Basics of C, programming skills.
 UNIT-I
 7 Hours
 Principles of Object oriented programming: OOP - Definition, Concepts, Benefits and
 applications, structure of C++ program, preprocessor directives, header files and library files,
 compiling and linking.
 Tokens Expressions and control structures: Tokens, keywords, identifiers and constants,
 data types, storage classes, symbolic constants, variables, operators, manipulators, control
 statements and loops.
 UNIT-II 7 Hours
 Functions in C++: Function prototype, argument passing, call & return by reference, recursion,
 inline functions, function overloading, friend and virtual functions.
 Classes and objects: Class definition and declaration, member functions, static data members
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 and member functions, arrays of objects, functions returning objects.
 UNIT-III 9 Hours
 Constructors and destructors: Constructors, parameterized constructors, multiple
 constructors in a class, copy constructor, dynamic constructors and destructors.
 Operator overloading: Overloading unary and binary operators, overloading binary operators
 using friends, rules for overloading.
 UNIT-IV 9 Hours
 Inheritance: Types, public, private and protected inheritance, derived class constructors,
 virtual base class.
 Pointers, virtual functions and polymorphism: Pointers to objects, this pointer, pointers to
 derived classes, virtual functions, pure virtual functions.
 Templates: Class templates, function templates, overloading template functions, member
 function templates and non type template arguments.
 UNIT-V 7 Hours
 Managing console I/O operations: C++ streams, C++ stream classes, I/O operations,
 managing O/P with manipulators.
 Working with files: Introduction, Classes for the stream operators, opening and closing files,
 detecting end-of-file, more about open( ); file modes.
 Exception handling: Basics, throwing and catching mechanisms, rethrowing an exception,
 specifying exceptions.
 Text books:
 1. Object Oriented Programming with C++, -E Balagurusamy (TMH Publications, 4th edn)
 2. Object oriented Programming in turbo C++, Robert Lafore
 (GALGOTIA Publications)
 Reference books:
 1. Let Us C++ Yashavanth P. Kanetkar (BPB Publications)
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 2. Programming With C++ Schaum's series (TMH Publications)
 E Books
 1. http://nptel.ac.in/video.php?subjectId=108102043
 2. http://nptel.ac.in/courses/108101037/41
 Course outcomes
 At the end of the course ,the student will have the ability
 CO1: To differentiate between Procedure Oriented and Object Oriented Programming, benefits, understand the
 fundamental concepts, develop programming skills.
 CO2: To develop programs using OOP concepts to provide solutions to an engineering problem.
 CO3: To understand and explain the benefits of operator overloading, inheritance and pointers in program
 development.
 CO4: To explain the use of templates, stream and stream classes to implement input-output operations.
 CO5: To understand and discuss storing, retrieving data from files, file and exception handling.
 Course Title FUNDAMENTALS OF HDL
 ( Department Elective-I )
 Course Code 16EI5DE1HD Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Digital Electronics.
 UNIT-I
 7 Hours
 Introduction: Why HDL? , A Brief History of HDL, Structure of HDL Module, Operators,
 Data types, Types of Descriptions, simulation and synthesis, Brief comparison of VHDL and
 Verilog
 http://nptel.ac.in/video.php?subjectId=108102043
 http://nptel.ac.in/courses/108101037/41
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 UNIT-II 8 Hours
 Data-Flow Descriptions: Highlights of Data-Flow Descriptions, Structure of Data-Flow
 Description, Data Type – Vectors. Behavioral Descriptions: Behavioral Description highlights,
 structure of HDL behavioral Description, The VHDL variable –Assignment Statement,
 sequential statements.
 UNIT-III 8 Hours
 Structural Descriptions: Highlights of structural Description, Organization of the structural
 Descriptions, Binding, state Machines, Generate, Generic, and Parameter statements.
 UNIT-IV 8 Hours
 Procedures and Functions: Procedures, Tasks, and Functions: Highlights of Procedures, tasks,
 and Functions, Procedures and tasks, Functions. Advanced HDL Descriptions: File Processing,
 Examples of File Processing.
 UNIT-V 8 Hours
 Synthesis Basics: Highlights of Synthesis, Synthesis information from Entity and Module,
 Mapping Process and Always in the Hardware Domain.
 Text books:
 1. HDL Programming (VHDL and Verilog)- Nazeih M.Botros- Dreamtech
 Press (Available through John Wiley – India and Thomson Learning), 2006
 Edition
 Reference books:
 1. Verilog HDL –Samir Palnitkar, Pearson Education
 2. VHDL –Douglas Perry, TMH
 3. Fundamentals of Digital Logic with Verilog Design-Stephen Brown, TMH
 4. Circuit Design with VHDL-Volnei A.Pedroni, PHI
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 Course outcomes
 At the end of the course ,the student will have the ability
 CO1: To learn the role of HDL in digital system design using latest tools like VHDL and
 Verilog.
 CO2: To Describe and test digital logic circuits in data flow description, structural description,
 behavioral description and advanced constructs (procedures, tasks, functions) using both
 VHDL and Verilog.
 CO3: To Apply the overall knowledge of digital circuit design using HDL for gate level
 synthesis targeted for FPGA /CPLD as preparation for project work.
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 VI Semester Syllabus
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 Course Title DATA ACQUISITION AND VIRTUAL INSTRUMENTATION
 Course Code 16EI6DCDVI Credits 6 L-T-P-S 3:0:1:2
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Analog Micro Electronics, Analog Integrated Circuits, Basic Electronics
 UNIT-I
 7 Hours
 GRAPHICAL PROGRAMMING ENVIRONMENT
 Introduction, History of Virtual Instrumentation, Lab View and VI, Conventional and
 Graphical Programming, Future Perspective. Introduction, Components of LabView,
 Owned and Free Labels, Tools and Other Palettes, Arranging Objects, Pop-up menus, Color
 Coding, Code Debugging, Context Sensitive Help, Types of VI’s, Creating Sub-VIs.
 Concepts of graphical programming Lab-view software.
 UNIT-II 8 Hours
 FUNDAMENTALSOFVIRTUALINSTRUMENTATION PROGRAMMING:
 Modular programming, Controlling Program execution with structures, composite data-
 arrays and clusters, visual displays types- graphs and charts-analog and digital, shift
 registers and feedback nodes, local and Global variables, Exploring string and File input and
 output operations.
 UNIT-III 8 Hours
 DATA ACQUISITION WITH LABVIEW:
 Concept of Virtual Instrumentation-PC based data acquisition-Typical on board DAQ card-
 Resolution and sampling frequency-Multiplexing of analog inputs-Single-ended and
 differential inputs-Different strategies for sampling of multi- channel analog inputs. Concept
 of universal DAQ card - Use of timer- counter and analog outputs on the universal DAQ
 card- NI-DAQ mx Tasks
 UNIT-IV 8 Hours
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 CLUSTER OF INSTRUMENTS IN SYSTEM: Interfacing of external instruments to a
 PC RS232C, RS-422, RS485 and USB standards-IEEE488standard-ISO-OSImodel for
 series bus-introduction to bus protocols of MODbus and CANbus.
 UNIT-V 8 Hours
 ANALYSIS TOOLS AND SIMPLE APPLICATION IN VI:
 Signal Processing and manipulation -Anti-aliasing Filter, Frequency-Domain Signal
 analysis (DFT and FFT), Power Spectrum, Windowing, Practical Hints for Frequency
 Domain Analysis, Signal Processing Functions, Time Domain Analysis, Frequency Domain
 Analysis, Filters.
 Control design and simulation-Simulation of a simple second order system.
 Report generation- Generation of HTML page.
 VIRTUAL INSTRUMENTATION LAB:
 1. Development of basic algorithms in labVIEW
 2. Development of Sub VI-
 a) Half adder design and designing full adder using Half adder Sub-VI.
 b) Design 8:1 mux using 2:1 mux Sub-VI.
 3. Generation of Fibonacci series using formula node and shift registers.
 4. To build a VI to find whether a given number is prime number or not using flat sequence
 structure/stacked sequence structure.
 5. Development of algorithms using Arrays and clusters function pallets
 a) Create a 1-D numeric array and check whether the array elements are odd or even and in the
 output display 0 and 1respectively.
 b) To find the sum of positive and negative numbers in a given array.
 C) Build a Vi that generates 1-D array and sort array in ascending and descending order.Also find the
 maximum and minimum number, size of array.
 d) Create a 2-D array and find the sum of rows and columns separately and display
 e) Build a VI that matches the input of containers consisting of two numeric input array,
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 clusters and display sine-wave if match is found else display a DC wave.
 6. String and File Input and output operations using labVIEW
 a) Build a VI which finds the number of occurrence of particular string in an array of strings.
 b) Build a VI to find whether the i/p string is a palindrome or not.
 c) Build a VI to split numbers and words available in a string and display the split numbers and
 words in separate array.
 d) Create a table of Username and Password.Input a username and password,if match is found display
 ACCESS GIVEN else ACCESS DENIED.
 e) To open/create a file and perform read/write operations on a given file.
 7. Amplitude Modulated wave generation and demodulate on.
 8. Data Acquisition from various sensors using DAQ Cards- Finite and continuous buffered
 acquisition mode.
 9. Building a VI to simulate and study the performance of First order and second order systems.
 10. Generation of HTML report using LabVIEW.
 11. Acquire, analyze and present an ECG signal using Virtual Instrumentation and also implementing
 an algorithm to calculate its heart rate.
 Text books:
 1. “Virtual Instrumentation using LabVIEW” Jovitha Jerome, PHI publication
 2. “LabVIEW for Everyone” JEFFREY TRAVIS JIM KRING, 3rd
 Edition, Pearson
 education.
 3. "PC Interfacing for Data Acquisition and Process Control",S.Gupta andJPGupta
 InstrumentSocietyofAmerica,1994
 4. "Understanding Serial Communication”, Peter W Gofton, Sybes International,
 2000
 Reference books:
 1. "Learning with Lab-View" Robert H. Bishop, PreticeeHall,2009
 2. "Virtual Instrumentation, LABVIEW", Sanjay Gupta, TMH,NewDelhi,2003
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 3. "Measurement Systems-Application and Design", Ernest O. Doeblin and Dhanesh N
 Manik, 5thEdn, TMH, 2007.
 Course outcomes
 At the end of the course ,the student will have the ability to
 CO1: Apply structured programming concepts in developing VI programs and employ various
 debugging techniques.
 CO2: apply the knowledge of LabVIEW programming for simulating and analyzing the data.
 CO3: Create applications that uses plug in DAQ boards and built in analysis functions to process the
 data.
 CO4: Build applications that use general purpose interface bus and Serial communication Interface.
 CO5: design and analyze various applications using signal Processing tool kit
 CO6: design and analyze various applications using control and simulation tool kit.
 CO7: Able to generate the report using built in LabVIEW functions.
 CO8: Engage in designing, implementing, analyzing and demonstrating an application using tools in
 available in LabVIEW through an open ended experiment.
 Course Title ALGORITHMS AND SYSTEM DESIGN
 Course Code 16EI6DCASD Credits 6 L-T-P-S 3:0:1:2
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks (50% weightage)
 Prerequisites: Signals and systems, Digital Signal Processing.
 UNIT-I
 8 Hours
 Architecture of signal processors: CPU, Memory Architecture, DSP Peripherals, Instruction
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 set, JTAG emulation, Addressing modes, Memory organization , Basic Elements of Real
 Time DSP Systems, Input and O/P Channels, A/D Conversion, Sampling, Quantization and
 Encoding, D/A conversion, I/O Devices
 UNIT-II 8 Hours
 Fundamentals of DSP programming: Program management, central arithmetic logic unit,
 multiplier, method of enhancing programming, pipelining, numerical calculations in DSP
 Processor Hardware options, Fixed and Floating point processors, Real time constraints
 UNIT-III 8 Hours
 Algorithm Development: Selection of DSP Chips, Software development, High level
 software development tools, Introduction to DSP development tools, C compiler,
 Assembler, Linker, other development tools
 UNIT-IV 8 Hours
 VLIW architecture and 6713 processor: Internal structure and core architecture 6713, CPU
 registers and blocks, arithmetic units, instruction set to multiply , logical , data transfer
 operations, program branching, Increased computing power, data path cross, Interrupt
 sources and their management
 UNIT-V 7 Hours
 DSP based system design: Design and implementation of FIR ,IIR filters, Interpolation ,
 decimation, Noise cancellation, Adaptive filtering, Speech signal processing and echo
 cancellation, Harmonic detection, Fundamental frequency extraction, Signal Enhancement
 techniques
 LAB
 EXPREMENTS
 The laboratory experiments are implemented using Code Composer Studio and DSK
 Boards
 FIR, IIR , Interpolation, Decimation, Adaptive filtering, Audio processing, Noise
 cancellation, Spectral analysis, Signal Enhancement, Harmonic detection
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 Text books:
 1. Real Time Digital Signal Processing, Sen M. Kuo, Bob S.Lee, John Wiley &
 Sons, 2001
 2. Digital Signal Processing and Applications with C6713 and C6416 DSK ,
 Rulph Chassaing, John Wiley & Sons, INC. 2004
 Reference books:
 1. Texas Instruments Reference manual
 2. Architectures for Digital Signal Processing-PeterPirschJohn, Weily and Sons 2007.
 Course outcomes
 At the end of the course ,the student will have the ability to
 CO1: Design and develop solutions using computational power of DSP processor to solve real time
 problems.
 CO2: Develop algorithms for DSP applications by choosing appropriate techniques to meet specific
 needs of the design
 CO3: Apply reasoning, interpret and analyze the solutions for simple and moderately complex realtime
 problems.
 CO4: Optimize the code based on loop time, speed, code size for different system designs
 CO5: Apply modern technique of modelling and simulation for the designs understanding their
 limitations
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 Course Title SIGNALING AND COMMUNICATION IN PROCESS
 AUTOMATION
 Course Code 16EI6DCSAC Credits 4 L-T-P-S 3:1:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Control System, Process control.
 UNIT I 8 Hours
 DATA NETWORK FUNDAMENTALS
 Network hierarchy and switching – Open System Interconnection model of ISO– Data link
 control protocol: - HDLC – Media access protocol – Command/response – Token passing –
 CSMA/CD,
 TCP/IP.
 UNIT II 8 Hours
 INTER NETWORKING
 Bridges – Routers – Gateways –Standard ETHERNET and ARCNET configuration- special
 requirement for networks used for control.
 UNIT III 8 Hours
 HART AND FIELDBUS
 Introduction- Evolution of signal standard – HART communication protocol – Communication
 modes– HART networks – HART commands – HART applications.
 Fieldbus: – Introduction – General Fieldbus architecture – Basic requirements of Field bus
 standard – Fieldbus topology – Interoperability – Interchangeability – Introduction to OLE for
 process control (OPC).
 UNIT IV 8 Hours
 MODBUS AND PROFIBUS PA/DP/FMS AND FF
 MODBUS protocol structure – function codes – troubleshooting
 Profibus : Introduction – profibus protocol stack – profibus communication model –
 communication objects – system operation – troubleshooting – review of foundation field bus.
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 UNIT V 7 Hours
 INDUSTRIAL ETHERNET AND WIRELESS COMMUNICATION
 Industrial Ethernet: Introduction – 10Mbps Ethernet, 100Mbps Ethernet.
 Radio and wireless communication: Introduction – components of radio link – the radio
 spectrum and frequency allocation – radio modems.
 Text books:
 1. Steve Mackay, Edwin Wrijut, Deon Reynders, John Park, ‘Practical Industrial
 Data
 networks Design, Installation and Troubleshooting’, Newnes publication, Elsevier
 First edition, 2004.
 2. William Buchanan ‘Computer Busses’, CRC Press, 2000.
 Reference books:
 1. Andrew S. Tanenbaum, Modern Operating Systems, Prentice Hall of India Pvt. LTD,
 2003
 Course outcomes
 At the end of the course ,the student will have the ability
 CO1: To understand basic data networks
 CO2: To learn the basic of inter-networking
 CO3: To have adequate knowledge in various communication protocol.
 CO4: To study industrial data communication.
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 Course Title ANALYTICAL INSTRUMENTATION
 Course Code 16EI6DCANI Credits 3 L-T-P-S 3:0:0:0D
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Basic electronics, laser and optical instrumentation
 UNIT-I
 10 Hours
 INTRODUCTION:
 Types of instrumental methods for analysis, electromagnetic spectrum, properties of
 electromagnetic radiation and its interaction with matter, emission of radiation.
 MOLECULAR SPECTROSCOPY: Measurement of transmittance and absorbance,
 Beer Lambert's law, instrumentation, single and double beam spectrometers, application of
 UV- Visible spectroscopy for qualitative and quantitative analysis. IR absorption
 spectrometry, IR instruments, application for quantitative analysis.
 UNIT-II 8 Hours
 ATOMICABSORPTION AND EMISSIONSPECTROSCOPY:
 Principles, sample atomization techniques, atomic absorption instrumentation, interferences
 In atomic spectroscopy, standard addition and internal standard methods of evaluation.
 Principles, arc, spark and plasma sources, emission based on plasma sources, emission
 Spectroscopy based on arc and spark sources
 UNIT-III 7 Hours
 X-RAYSPECTROSCOPY:
 Fundamentals, instrumentation, X-ray absorption methods, X-ray fluorescence methods, X-ray
 diffraction, applications.
 UNIT-IV 7 Hours
 MASSSPECTROSCOPY
 Features of mass spectroscopy, ion sources, sample inlet systems, mass analyzers –
 single beam, double beam and quadruple instruments, applications.
 UNIT-V 7 Hours

Page 47
                        

BMSCE/E&I Page 47
 CHROMATOGRAPHY:
 Classification of chromatographic Methods, Gas Chromatographs, Gas Chromatographic
 Columns, Liquid Phases and Column Selection, Detectors for Gas chromatography Gas-
 solid
 Chromatography.
 Text books:
 1. "Principles of Instrumental Analysis-6th Edition", Douglas A. Skoog, James
 Holler, Stanley R. Crounch. Thomson Learning
 2. "Instrumental Methods of Analysis", Willard H.W Merritt, L.L Dean J A
 Settie FA, 7thEdition,CBSPublishers
 Reference books:
 1. “Analytical Instrumentation” by R.S. Khanpur
 2. "Fundamentals of Analytical Chemistry" ,Douglas A Skoog, Donald M West
 Holler Thomson Learning
 3. "Instrumental Methods of Chemical Analysis", Galen W. Ewing, McGrawHill
 Course outcomes
 At the end of the course ,the student will have the ability to
 Co1: understand and identify the interaction of the matter with electromagnetic radiation and various
 phenomenon related to it.
 Co2: understand the concepts of various analytical methods used for instrumental techniques used for
 physical, chemical, quantitative and qualitative analysis
 Co3: identify and understand the working of various transducers and instrument design in various
 spectroscopic methods
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 Course Title DIGITAL IMAGE PROCESSING ( Department Elective-II)
 Course Code 16EI6DE2DP Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Mathematics, Digital Electronics, Signals And Systems, Digital Signal
 processing
 UNIT-I
 8 Hours
 FUNDAMENTALS: Introduction, Fundamental steps in digital image processing (DIP),
 components of DIP system, A simple image formation model, Image sampling and
 quantization, Basic relationship between pixels, color images and color models.
 Programs in Matlab
 UNIT-II 8 Hours
 IMAGE ENHANCEMENT IN SPATIAL DOMAIN: Background, Point processing –
 Image negatives, Log transformations, Power law transformations, Contrast stretching, Gray
 level slicing, Bit plane slicing, Histogram processing – Histogram equalization, Local
 enhancement, Arithmetic/Logic operations – Image subtraction, Image averaging, Basics of
 spatial filtering, Smoothing spatial filters – Smoothing linear filters, order statistics filters,
 Sharpening spatial filters – Foundation, Laplacian and gradient. Programs in Matlab
 UNIT-III 8 Hours
 IMAGE ENHANCEMENT IN FREQUENCY DOMAIN: Background, Basic properties of
 the frequency domain, Basic filtering in the frequency domain, Basic filters and their
 properties, Smoothing frequency domain filters – Ideal low-pass filters, Butterworth low-pass
 filters, Gaussian lowpass filters, Sharpening frequency domain filters – Ideal high-pass filters,
 Butterworth high-pass filters, Gaussian high-pass filters, Homo morphic filtering. Programs in
 Matlab
 UNIT-IV 7 Hours
 IMAGE RESTORATION: Image degradation and restoration models, noise models,
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 restoration using spatial filtering – mean filter, geometric mean filter, harmonic mean filter,
 median filter, max & min filters, midpoint filter. Programs in Matlab
 UNIT-V 8 Hours
 IMAGE SEGMENTATION: Introduction, thresholding: threshold detection methods,
 optimal thresholding, multi-spectral thresholding, edge based segmentation: edge image
 thresholding, border tracing, Hough transform, region-based segmentation: region merging,
 region splitting, splitting & merging. Matching: matching criteria.
 Text books:
 1. Digital Image Processing - Rafael C. Gonzalez & Richard E. Woods, Second
 Edition. Pearson Education Inc.
 2. Digital Image Processing, analysis and computer Vision- First edition, Milan
 Sonka, Cenage Learning, 2008.
 Reference books:
 1. Fundamentals of Digital Image Processing- Anil K. Jain, 2nd
 Edition, Prentice
 Hall of India.
 2. Digital image processing, First edition, S.Jayaraman, S.Esakkirajan,
 J.Veerakumar, TMH-2008.
 E Books
 1. http://nptel.ac.in/courses/117105079/
 2. https://www.cs.nmt.edu/~ip/lectures.html
 Course outcomes
 At the end of the course ,the student will have the ability
 CO1: Ability to define, explain and understand pixels, enhancement, restoration,
 segmentation, thresholding, identify steps ,components of Image processing system,
 https://www.cs.nmt.edu/~ip/lectures.html
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 relation between pixels
 CO2: Ability to discuss algorithms used for image enhancement in spatial and frequency
 domain, restoration, segmentation, thresholding.
 CO3: Ability to discuss performance of algorithms for image enhancement in spatial and
 frequency domain, restoration, segmentation, thresholding
 CO4: Ability to design and implement masks, algorithms for the given image processing
 application
 CO5:Ability to simulate the algorithms used in image processing using modern tools
 Course Title CONTROL SYSTEM COMPONENTS ( Department Elective-II)
 Course Code 16EI6DE2CC Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: control systems, process control, signaling and communication in process
 automation
 UNIT-I
 10 Hours
 INTRODUCTION:
 Introduction to control system parameters, components of control system, overview of
 pneumatic transmitter, electronic transmitter and smart transmitter.
 DC and AC servo motors, stepper motor:DC servo motor: field controlled DC servomotor,
 armature controlled DC servomotor, AC servomotor: introduction, construction,
 characteristics, theory of operation, transfer function, steeper motor : introduction, permanent
 magnet stepper motor, variable reluctance type stepper motor, application of stepper motor
 TACHOMETER AND TACHOGENERATOR: AC and DC tachogenerator, contactless
 tachometer and various other types of tachometers
 UNIT-II 7 Hours
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 SYNCHROS AND GYROS: Introduction, theory of operation, synchro construction, types,
 synchro as a differential generator, error detector, theory of operation of gyroscope, horizontal
 & vertical Gyroscope, construction, measurement of pitch, roll, yaw, angular to electrical
 conversion, equation of motion, transfer function of gyroscope.
 UNIT-III 7 Hours
 ACTUATORS AND RELAYS: Selection of actuators, spring diaphragm actuator, piston
 actuators, rotary valve actuator, pneumatic hydraulic actuator, rotary pneumatic, electro
 pneumatic actuators, force balance and motion balance petitioners, pneumatic relays, electro-
 mechanical relays, reed relays , characteristics of relays
 UNIT-IV 8 Hours
 GEAR AND CAM FOLLOWERS: Classification of gears, types of gears, working,
 peculiarities, terminology used in gears, backlash in gear, speed-torque, teeth ratio, types of
 cams & followers, 2D-3D cams, cams and followers including mechanical function generator.
 UNIT-V 7 Hours
 HYDRAULIC SYSTEM: advantages and disadvantages of hydraulic systems, components of
 hydraulic system, classification of hydraulic system and its application, gear pump, vane
 pump, ball pump, spool type pilot valve, centrifugal pump.
 Text books:
 1. ‘Control system components’, Dr. M.D. Desai, PHI learning private
 limited,2008
 2. W. G. Andrew & H. B. William, Applied Instrumentation In The Process
 Industries, Gulf Professional Publishing
 Reference books:
 1. Bela. G. Liptak, Instrument Engineers’ Handbook, CRC Press.
 Course outcomes
 At the end of the course ,the student will have the ability to
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 Co1: identify and utilize the various components used in the process control Loops
 Co2: understand the fundamental principles of working of various
 Components used in Process loops
 Co3:design profiles for gears and cams based on control application
 Co4: differentiate between various components application, its usage,
 Advantages and disadvantages
 Course Title DIGITAL SYSTEM DESIGN USING VHDL( Department Elective-II)
 Course Code 16EI6DE2DD Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: fundamentals of HDL, Digital Electronics
 UNIT-I
 10 Hours
 Introduction: VHDL description of combinational networks, Modelling flip-flops using VHDL,
 VHDL models for a multiplexer, Compilation and simulation of VHDL code, Modelling a sequential
 machine, Variables, Signals and constants, Arrays, VHDL operators, VHDL functions, VHDL
 procedures, Packages and libraries, VHDL model for a counter.
 Additional Topics in VHDL: Attributes, Transport and Inertial delays, Operator overloading, Multi-
 valued logic and signal resolution, IEEE-1164 standard logic, Generics, Generate statements, Synthesis
 of VHDL code, Synthesis examples, Files and Text IO.
 UNIT-II 8 Hours
 Designing With Programmable Logic Devices: Read-only memories, Programmable logic arrays
 (PLAs), Programmable array logic (PLAs), Other sequential programmable logic devices (PLDs),
 Design of a keypad scanner.
 UNIT-III 6 Hours
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 Designing With Programmable Gate Arrays And Complex Programmable Logic Devices: Xlinx 3000
 series FPGAs, Designing with FPGAs, Xlinx 4000 series FPGAs, using a one-hot state assignment,
 Altera complex programmable logic devices (CPLDs), Altera FELX 10Kseries CPLDs.
 UNIT-IV 8 Hours
 Design Of Networks For Arithmetic Operations: Design of a serial adder with accumulator, State
 graphs for control networks, Design of a binary multiplier, Multiplication of signed binary numbers,
 Design of a binary divider.
 UNIT-V 7 Hours
 Digital Design with SM Charts: State machine charts, Derivation of SM charts, Realization of SM
 charts. Implementation of the dice game, Alternative realization for SM charts using
 microprogramming, Linked state machines
 Text books:
 1. Charles H. Roth. Jr:, Digital Systems Design using VHDL, Thomson Learning, Inc, 9th
 reprint, 2006.
 Reference books:
 1. Stephen Brown & ZvonkoVranesic, Fundamentals of Digital Logic Design with
 VHDL,Tata McGrw-Hill, New Delhi, 2nd Ed., 2007
 2. Mark Zwolinski, Digital System Design with VHDL, 2 Ed, Pearson Education., 2004
 3. Volnei A Pedroni, Digital electronics and Design with VHDL. Elsevier
 Course outcomes
 At the end of the course ,the student will have the ability to
 CO1: Use of advanced programming concepts of VHDL and develop VHDL code to model
 and simulate basic combinational networks and sequential machines.
 CO2: Design combinational networks and sequential machines for PLA, PAL, FPGAs and
 CPLD variants using SM chart based representation.
 CO3: Design of functional blocks for arithmetic operations (adders, multipliers and dividers)
 using the knowledge of combinational networks and sequential machines.
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 CO4: Develop VHDL models for functional representation of memory element, memory
 interfaces, communication bus and floating point operations.
 CO5: Use of advanced programming concepts of VHDL and develop VHDL code to model
 and simulate basic combinational networks and sequential machines.
 Course Title BIOMEDICAL INSTRUMENTATION ( Department Elective-II )
 Course Code 16EI6DE2BM Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 Prerequisites: Measurements and instrumentation , sensors and transducers
 UNIT-I
 8 Hours
 FUNDAMENTAL CONCEPTS:
 Sources of biomedical signals, Basic medical instrumentation system, performance
 requirements of medical instrumentation systems, PC based medical instruments, General
 constraints in design of medical instrumentation systems. Bioelectric Signals and Electrodes:
 Electrocardiogram (ECG), Electroencephalogram (EEG), Electromyogram (EMG), Electro
 oculogram (EOG), Electro retinogram (ERG) and Electrodes for ECG, EEG, EMG.
 UNIT-II 8 Hours
 RECORDERS:
 ELECTRO CARDIOGRAM: Review of Heart Structure & Function, Conduction System of the
 heart, Electrical activity of the heart, Genesis & characteristics of Electrocardiogram (ECG),
 Electrocardiogram (ECG), Characteristics of the normal ECG, Cardiac arrhythmias and their
 electrocardiographic interpretation- Abnormal sinus rhythms, Premature contractions, description
 of an Electrocardiograph, ECG lead system, ECG recorder.
 ELECTROENCEPHALOGRAPH: Genesis of Electroencephalogram (EEG), Block diagram
 description of an Electroencephalograph, 10-20 electrode systems, and computerized analysis of
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 EEG.
 UNIT-III 8 Hours
 BLOOD FLOW AND CARDIAC OUTPUT MEASUREMENT: Measurement of blood
 pressure Direct & Indirect method measurement of systolic, diastolic blood pressure,
 Detection of Kortokoff sounds, Laser Doppler flow meters. Cardiac output measurement:
 Indicator dilution method, Dye dilution method.
 UNIT-IV 8 Hours
 CARDIAC PACEMAKERS AND DEFIBRILLATORS: Need for cardiac pacemaker,
 External pacemaker, Implantable pacemaker, Ventricular synchronous demand pacemaker,
 Programmable pacemaker, Rate-responsive pacemakers, Packaging, Power sources, Leads &
 electrodes and their problems.
 Defibrillators- Need, DC defibrillator, Electrodes, DC defibrillator with synchronizer,
 Automatic external defibrillator, Implantable defibrillator, Defibrillator analyzer.
 UNIT-V 7 Hours
 BIO TELEMETRY: Biomedical Telemetry & Telemedicine: Wireless telemetry, single
 channel telemetry, multi-patient telemetry, implantable telemetry and telemedicine.
 Text books:
 1. “Hand book of Biomedical Instrumentation”, by R. S. Khandpur, 2nd
 Edition,
 Tata McGraw Hill, 2003.
 2. “Biomedical Instrumentation and Measurement”, by Leslie Cromwell, Fred J
 Weibell and Erich A. Pfeiffer, 2nd
 Edition, Prentice-Hall India Pvt. Ltd., 2004.
 Reference books:
 1. “Medical Instrumentation Application & Design”, John G. Webster, 3rd
 Edition,
 John Wiley & Sons/Wiley Student Edition, 2001.
 2. “Principals of applied Biomedical instrumentation”, LESLEY CROMWELL &
 OTHERS, John Wiley and sons, 2nd edition.
 3. “Introduction to Biomedical equipment technology”, JOSEPH J CARR, JOHN M
 BROWN, Prentice hall of India, 4th Edition.
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 Course Title OPERATING SYSTEM ( Department Elective-II )
 Course Code 16EI6DE2OS Credits 3 L-T-P-S 3:0:0:0
 CIE 100 Marks
 (50% weightage)
 SEE 100 Marks(50% weightage)
 UNIT-I
 7 Hours
 INTRODUCTION TO OPERATING SYSTEMS AND CLASSIFICATION: What is an
 operating system? Abstract views of an Operating system, Goals of an O.S, Operation of an
 O.S, Efficiency, system performance and user convenience, Classes of operating systems: O.S
 and the computer system, Batch processing system, Multi programming systems, Time sharing
 systems, Real time operating systems, distributed operating systems. Operating system
 structure, system components, virtual machines.
 UNIT-II 7 Hours
 PROCESSES AND THREADS: Processes and programs, Programmer and OS view of
 processes, threads.
 SCHEDULING: Preliminaries, Non-preemptive Scheduling Policies, Preemptive Scheduling
 Policies, Scheduling in practice, Real Time Scheduling, Scheduling in Unix.
 UNIT-III 9 Hours
 MEMORY MANAGEMENT: Static and Dynamic memory allocation, Memory allocation to
 a process, Reuse of memory, Contiguous memory allocation, Noncontiguous memory
 allocation, Paging, Segmentation, Segmentation with paging. Virtual memory – Background,
 Demand paging, Process creation, Page replacement algorithms, Allocation of frames,
 Thrashing.
 VIRTUAL MEMORY: Virtual memory basics, Demand paging : overview of paging,
 demand paging preliminaries, page replacement, Page replacement policies, Memory
 allocation to process.
 UNIT-IV 9 Hours
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 FILE SYSTEMS: File system and IOCS, Files and File Operations, Fundamental of File
 Organizations, Directory Structures, Allocation of disk space, Implementing file access, UNIX
 file system.
 Deadlocks: Definition of deadlock, Deadlock in resource allocation, Handling deadlocks,
 Deadlock detection and resolution, Deadlock prevention, Deadlock avoidance.
 UNIT-V 7 Hours
 Message Passing: Overview of message passing, Implementing message passing, Mailboxes,
 Message passing in Unix
 SECURITY AND PROTECTION: Overview, goals, security attacks, Formal and practical
 aspects of security.
 STRUCTURE OF THE OPERATING SYSTEMS: Operation of an O.S, Structure of an
 operating system, Operating system with monolithic structure, layered design of operating
 system.
 Text books:
 1. Operating Systems concepts based approach, D. M. Dhamdhere, Tata McGraw Hill,
 2002
 2. Operating System Concepts – by Abraham Silberschatz, Peter Baer Galvin, Greg
 Gagne, 6th edition, John Wiley & Sons, 2003.
 Reference books:
 1. Operating system concepts and design – Milan Milankovic 2nd Edition, McGraw Hill,
 1992.
 2. Operating systems – Harvey M Deital Addison Wesley, 1990.
 E Books
 1. http://nptel.ac.in/courses/106108101/
 2. http://www.satishkashyap.com/2013/02/video-lectures-on-operating-systems-by.html
 Course outcomes
 At the end of the course ,the student will have the ability to
 http://nptel.ac.in/courses/106108101/
 http://www.satishkashyap.com/2013/02/video-lectures-on-operating-systems-by.html
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 CO1: understand types of OS, fundamental concepts, techniques used in the execution of
 programs.
 CO2: understand and explain the different techniques being employed in scheduling and
 memory allocation.
 CO3: understand and discuss page replacement policies and the way computers stores files on
 disk
 CO4: explain message passing, deadlock detection, resolution and prevention.
 CO5: understand and discuss the protection system for computer system resources.
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