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SCHOOL OF ELECTRONIC SCIENCES





B. Tech in Electronics and Instrumentation Engineering


Curriculum and Syllabus 
(2023-24 admitted students)



School/ Department: SCHOOL OF ELECTRONIC SCIENCES
Course: B. Tech			Programme: Electronics and Instrumentation Engineering
[bookmark: _heading=h.gjdgxs]Abbreviation used:
	AC
	Audit course
	LC
	Laboratory Course
	PA
	Practical Assessment

	PC
	Professional Core
	PR
	Project/ Practical/ Internship
	L
	Lecture

	PE
	Professional Elective
	SE
	Seminar/ Expert Lecture/ Etc.
	T
	Tutorial

	OE
	Open Elective
	IA*
	Internal Assessment
	P
	Practical

	MC/BS/HS
	Mandatory/ Common Course 
	EA
	End-Semester Assessment
	
	

	ACC
	Advanced Competency Course

	*Internal Assessment Mark (40 marks) consists of (i) Mid Semester (20 marks)  (ii) Quiz/ Assignment/Attendance (20 marks)



3rd Semester

	Sl. No.
	Subject
Type
	Subject Code
	Subject Name
	Teaching Hours
	Credit
	Maximum Marks

	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	BS
	BH2459
	Mathematics – III
	3
	0
	0
	3
	40
	60
	-
	100

	2
	PC
	EI2101
	Electronic Devices and Circuits
	3
	0
	0
	3
	40
	60
	-
	100

	3
	PC
	EI2121
	Electrical and Electronic Measurements
	3
	0
	0
	3
	40
	60
	-
	100

	4
	PC
	EI2105
	Network Analysis
	3
	0
	0
	3
	40
	60
	-
	100

	5
	ACC
	EI2123
	Internet of Things
	3
	0
	0
	2
	40
	60
	-
	100

	6
	HS
	BH2437
	Organizational Behaviour
	3
	0
	0
	2
	40
	60
	-
	100

	7
	LC
	EI2501
	Electronic Devices and Circuits
Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	8
	LC
	EI2521
	Electrical and Electronic Measurements
Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	9
	LC
	EI2505
	Network Analysis Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	10
	ACC
	EI2523
	Internet of Things Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	Total
	18
	0
	12
	22
	240
	360
	400
	1000



4th Semester

	Sl. No.
	Subject
Type
	Subject Code
	Subject Name
	Teaching Hours
	Credit
	Maximum Marks

	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	PC
	EI2102
	Digital Electronics Circuits
	3
	0
	0
	3
	40
	60
	-
	100

	2
	PC
	EI2103
	Signals and Systems
	3
	0
	0
	3
	40
	60
	-
	100

	3
	PC
	EI2122
	Instrumentation Devices and Systems -I
	3
	0
	0
	3
	40
	60
	-
	100

	4
	PC
	EI2124
	Communication Theory
	3
	0
	0
	3
	40
	60
	-
	100

	5
	ACC
	EI2107
	Data Analysis using Python
	3
	0
	0
	2
	40
	60
	-
	100

	6
	HS
	BH2439
	Engineering Economics
	3
	0
	0
	2
	40
	60
	-
	100

	7
	LC
	EI2502
	Digital Electronics Circuits Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	8
	LC
	EI2503
	Signals and Systems Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	9
	LC
	EI2522
	Instrumentation Devices and Systems -I Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	10
	LC
	EI2524
	Communication Laboratory
	0
	0
	3
	1.5
	-
	-
	100
	100

	Summer Internship and Research Experience (SIRE - I) *

	Total
	18
	0
	12
	22
	240
	360
	400
	1000



*Minimum 4 weeks of Summer Course / Training / Internship / Skill Course / etc. after 4th Semester








THIRD 
SEMESTER


	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	MATHEMATICS – III
	BH2459
	3-0-0
	3



	Prerequisite:
	Partial Differential Equations, Probability and Statistics

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Demonstrate the use of common numerical methods such as numerical solutions of equations, interpolation, differentiation and integration etc.

	CO2 :
	Recognize mathematical model of heat equations, wave equations and their solution by appropriate method.

	CO3 :
	Understand the different terminology in probability and have clear concept on probability distribution functions both in continuous and discrete case.

	CO4 :
	Select appropriate statistical tools to investigate a research hypothesis, perform data analysis by applying relevant methodology and interpret result in a variety of settings.

	CO5 :
	

	Module I:
	Elementary Numerical Methods
	7 Hours

	Solution of algebraic and transcendental equations by Newton-Raphson and secant method.
Interpolation: Lagrange’s method, divided difference method, Newton’s forward and backward method. Numerical Integration: Trapezoidal and Simpson’s Rule.

	Module II:
	Applied PDE’s
	8 Hours

	Elementary PDE’s: separation of variables method to simple problems. One dimensional wave equation:  solution by separation of variables and use of Fourier series, D' Alembert's solution of wave equation. Normal forms of PDE’s. One dimensional heat equation: solution by Fourier series.

	Module III:
	Basic Probability and Probability Distributions
	7 Hours

	Probability spaces, conditional probability, independence, Random variables (discrete and continuous), probability mass and density functions, cumulative distribution functions, moments of random variables, mean and variance. 
Discrete Probability distributions: Binomial, Poisson and hyper-geometric distributions. Continuous Probability distributions: exponential, uniform and normal distributions.

	Module IV:
	Applied Statistics
	8 Hours

	Random sampling, estimation of parameters, maximum likelihood estimation, confidence intervals, testing of hypotheses for mean and variance.
Regression and correlation analysis: fitting of straight lines (method of lest squares), correlation coefficient with basic properties.

	Total lecture hours:
	30 Hours

	Text Book:

	1.
	Advanced Engineering Mathematics by E. Kreyszig, John Willey & Sons Inc. 10th Edition.

	2.
	Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers & Keying Ye, “Probability & Statistics for Engineers & Scientists", Eighth Edition, 2007, Pearson Education Inc., New Delhi.

	Reference Book:

	1. 
	Ordinary and Partial Differential equations by J. Sinha Roy and S. Padhy, Kalyani Publishers.

	2. 
	Higher Engineering Mathematics by B. V. Ramana, McGraw Hill Education.

	3. 
	Engineering Mathematics by Pal and S. Bhunia, Oxford Publication.

	4. 
	Stochastic Processes, 2nd Edition by Roy D. Yates, Rutgers and David J. Goodman, John Wiley and Sons, INC.






CO-PO-PSO Mapping

	MATHEMATICS – III

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	3
	3
	3
	3
	2
	-
	2
	-
	2
	3
	
	
	

	CO2
	3
	3
	3
	3
	3
	2
	2
	-
	-
	-
	2
	2
	
	
	

	CO3
	3
	3
	3
	3
	3
	2
	3
	-
	2
	-
	-
	3
	
	
	

	CO4
	3
	3
	3
	3
	3
	2
	2
	-
	2
	-
	2
	3
	
	
	

	CO5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Average
	3
	3
	3
	3
	3
	2.25
	2.25
	-
	1.5
	-
	1.5
	2.75
	
	
	

	Level of Correlation:                    3 - High                2 - Medium              1 - Low






	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	ELECTRONIC DEVICES AND CIRCUITS
	EI2101
	3-0-0
	3



	Prerequisite:
	Knowledge on various Analog Electronics Circuits. 

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Evaluate various equivalent model of Electronics Devices.

	CO2:
	Characterize transistor amplifier circuits under high and low frequency signal.

	CO3:
	Analyze the concept of analog amplifier and its applications in Electronics circuits.

	CO4:
	Analyze various feedback concepts and its uses in different oscillator circuits.

	CO5: 
	Determine transfer function for frequency dependent amplifier circuits, draw bode plots (magnitude and phase) and calculate bandwidth.

	Module I:
	Semiconductor & Devices
	8 Hours

	Energy bands in intrinsic and extrinsic silicon; Carrier transport: diffusion current, drift current, mobility, and resistivity; sheet resistance, design of resistors.
P-N junction characteristics, I-V characteristics, and small signal switching models; Avalanche breakdown, Zener diode, Schottky diode.
Bipolar Junction Transistor, I-V characteristics, Ebers Moll Model, MOS capacitor, C-V characteristics, MOSFET, I-V characteristics

	Module II:
	Basic Transistor Amplifier Circuits
	8 Hours

	Overview of DC and AC transistor biasing, Small-signal equivalent circuit of the transistors (BJT & MOSFET) using re model and h-parameters, Analysis of single stage BJT amplifier circuits (CE, CB & CC), Analysis of single stage MOSFET amplifier circuits (CS, CG & CD), Low frequency response of amplifier circuits, Effect of bypass and coupling capacitors on the low frequency response of the amplifier. 

	Module III:
	High-Frequency Response Transistor Amplifier Circuits
	7 Hours

	Classification of amplifiers, Distortion in amplifiers, Frequency response of an Amplifier, Bode plots, Step response of an amplifier, CE short circuit current gain, Internal capacitance effect, High frequency model of the MOSFET and BJT, High frequency response of CS and CE amplifiers. Miller’s theorem, High frequency response of source and emitter follower, Gain bandwidth product. Cascade and Cascode stages of amplifier, Frequency response of cascaded Multistage amplifier, Current mirrors circuits, Analysis of 2-stage differential amplifier. 

	Module IV:
	Amplifiers and Oscillators
	7 Hours

	Classification and representation of amplifiers: General Characteristics of negative feedback amplifiers, Properties of feedback amplifier topologies Distortion in amplifiers, Sinusoidal oscillators, General form of oscillator circuit, Hartley, Colpitts, Crystal oscillators, RC phase shift oscillator, Wein bridge oscillator.

	Total lecture hours:
	30 Hours

	Text Book:

	1.
	Electronic Devices and Circuit Theory, Robert L Boylestad and Louis Nashelsky, Pearson, 2013, 11thEdition.

	2.
	Ben G. Streetman, and Sanjay Kumar Banerjee, Solid State Electronic Devices, 7th edition, Pearson,2014. 

	3.
	Microelectronic Circuits: Theory and Applications, Adel S Sedra, K C Smith and A N Chandorkar, Oxford University Press, 2017, 7thEdition.

	Reference Book:

	1.
	J. Millman, C. C. Halkias, Integrated Electronics: Analog and Digital Circuits and Systems, Tata McGraw Hill, 35th reprint, 2004. 

	2.
	Microelectronics Circuit Analysis and Design, Donald Neamen, McGraw Hill, 2010, 4thEdition. 

	3.
	Microelectronic Circuit Design, Richard C Jaeger and Travis N Blalock, McGraw Hill, 2016, 5thEdition. 




CO-PO-PSO Mapping

	ELECTRONIC DEVICES AND CIRCUITS	

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	3
	2
	1
	2
	1
	-
	1
	1
	-
	2
	3
	1
	2

	CO2
	3
	3
	3
	2
	1
	2
	1
	-
	1
	1
	-
	2
	3
	1
	2

	CO3
	3
	3
	3
	2
	1
	2
	1
	-
	1
	1
	-
	2
	3
	1
	2

	CO4
	3
	3
	3
	2
	1
	2
	1
	-
	1
	1
	-
	2
	3
	1
	2

	CO5
	3
	3
	2
	2
	1
	2
	1
	-
	1
	1
	-
	2
	3
	1
	2

	Average
	3
	3
	3
	2
	1
	2
	1
	-
	1
	1
	-
	2
	3
	1
	2

	Level of Correlation:                    3 - High                2 - Medium              1 - Low





	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	ELECTRICAL AND ELECTRONIC MEASUREMENTS
	EI2121
	3-0-0
	3



	Prerequisite:
	Basic physics (Electricity)

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Analyze measurement system characteristics, errors, and instrument operation principles (PMMC, MI, electro-dynamometer).

	CO2 :
	Apply Kelvin double bridge and AC bridge methods for resistance/inductance/capacitance measurement.

	CO3 :
	Evaluate galvanometer sensitivity and DC potentiometer applications for calibration.

	CO4 :
	Operate electronic instruments (DSO, Q-meter) for power/voltage measurements.

	CO5 :
	Design testing procedures for insulation resistance and earth connections

	Module I:
	
	9  Hours

	Introduction:  Characteristics of measurement System-Static and Dynamic. Types of Error. Ammeter and Voltmeter: PMMC, MI, and Electro Dynamometer Types and Rectifier Types Ammeter and Voltmeter Wattmeter: construction, theory, and principles of operation of electro-dynamometers and induction-type single-phase wattmeters; compensation Energy Meter: Construction, Basic Theory, and Principles of Operation.

	Module II:
	
	9  Hours

	Resistance: Measurement of Low Resistance by Kelvin’s Double Bridge, Measurement of Medium Resistance, Measurement of High Resistance, Measurement of Resistance of Insulating Materials, and Portable Resistance Testing Set (Meg-ohmmeter), Measurement of Resistance of Earth Connections. AC bridges for measurement of inductance (self and mutual) and capacitance; errors in bridges.

	Module III:
	
	8  Hours

	Galvanometer: Construction, Theory, and Principles of Operation of D’Arsonval, Determination of Sensitivity, and Galvanometer Constants.  Potentiometers: Basic D.C. potentiometer circuit, modern form of D.C. potentiometer, measurement of voltage, current, resistance, and calibration of voltmeter and ammeter using D.C. potentiometer, volt ratio box.

	Module IV:
	
	5 Hours

	Electronic Voltmeter, Q-meter, and Hall Effect: Voltage, Current & Power Measurement, and Digital Signal Oscilloscope: Principles and Working of DSO.

	Total lecture hours:
	30 Hours

	Text Book:

	1.
	Oliver & Cage, Electronic Measurement and Instrumentation, Tata McGraw-Hill. 

	2.
	Helfrick & Cooper, Modern Electronic Instrumentation and Measurement Techniques, Pearson Education. 

	3.
	H. C. Kalsi, "Electronic Instrumentation," Tata McGraw-Hill, Second Edition.

	Reference Book:

	1.
	Nihal Kularatna, "Digital and Analogue Instrumentation-Testing and Measurement," IET Press, 2003.

	2.
	A K Sawhney, Dhanpat Rai & Co. - Electrical and Electronic Measurements and Instrumentation Course.

	3.
	Golding & Widdis, Reem Publications, Electrical Measurements and Measuring Instruments.





CO-PO-PSO MAPPING
	ELECTRICAL AND ELECTRONIC MEASUREMENTS

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	2
	2
	1
	2
	-
	-
	-
	3
	2
	1
	-
	3
	2
	1

	CO2
	3
	-
	2
	1
	2
	-
	-
	-
	2
	2
	-
	-
	3
	2
	-

	CO3
	3
	3
	-
	2
	-
	-
	-
	-
	1
	-
	-
	1
	3
	2
	2

	CO4
	3
	3
	-
	2
	-
	-
	-
	-
	1
	-
	-
	1
	3
	1
	1

	CO5
	3
	2
	2
	1
	-
	-
	-
	-
	2
	-
	-
	-
	3
	3
	1

	Average
	3
	2
	1.2
	1.4
	0.8
	-
	-
	-
	1.8
	0.8
	0.2
	0.4
	3
	2
	1

	Level of Correlation:                    3 - High                2 - Medium              1 - Low


































	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	NETWORK ANALYSIS
	EI2105
	3-0-0
	3



	Prerequisite:
	Fundamental of electrical circuits.

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Apply the concept of tie set and cut set matrix for solving different circuits. 

	CO2 :
	Solve electrical circuits using different two port network parameters. 

	CO3 :
	Select appropriate and relevant techniques for solving the Electrical networks in different conditions.

	CO4 :
	Analyze the stability of a network based on Pole-Zero plots.

	CO5 :
	Analyze different network filters and their frequency response.

	Module I:
	Network Theorems and Topology
	8 Hours

	Network Theorems: Substitution Theorem, Reciprocity Theorem, Maximum Power Transfer Theorem, Tellegen’s Theorem, Millman’s Theorem, and Compensation Theorem. Analysis of coupled circuits.  
Network Topology: Graph of a network, Concept of tree, Incidence matrix, Tie-set matrix, Cut-set matrix, Formulation, and solution of network equilibrium equations on loop and node basis, Duality in networks.

	Module II:
	Laplace Transform & Its Application
	6 Hours

	Introduction to Laplace Transform and its Properties, Laplace transform of some basic functions, Laplace transform of periodic functions, Inverse Laplace transform, Circuit Analysis (Steady State and Transient). 

	Module III:
	Two Port Network and Synthesis
	10 Hours

	Two Port Network Functions & Responses: Concept of z, y, ABCD and h-parameters, Reciprocity and Symmetry Properties, Interrelation of two-port parameters, Interconnection of two-port networks, Network Functions (Driving point and Transfer), Concept of Poles and Zeros of network functions, Restriction of poles and zeros location for driving point functions, Restriction of poles and zeros location for transfer function. Time domain behaviour from Pole-Zero plots. 
Network Synthesis: Properties of positive real functions, Hurwitz polynomials, Foster and Cauer synthesis of RL, RC and LC circuits. 

	Module IV:
	Filters
	6 Hours

	Concept of filtering, filter types and characteristics, Introduction to active filters, active filter specifications, design of first and second order RC –active filter, implementation using passive elements and op-amps.

	Total lecture hours:
	30 Hours

	Text Book:

	1.
	Network Analysis, M E Van Valkenburg, PHI, third edition. 

	2.
	Circuit Theory: Analysis and Synthesis, by A. K. Chakraborty, Dhanpat Rai publication. 

	Reference Book:

	1.
	Network Analysis and Synthesis by Franklin F. Kuo, Wiley Student Edition. 

	2.
	Fundamentals of Electric Circuits, Charles K Alexander & Mathew N.O. Sadiku, Tata McGraw Hill, fifth edition.  





CO-PO-PSO Mapping

	NETWORK ANALYSIS

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	2
	1
	1
	1
	1
	-
	1
	1
	-
	1
	3
	2
	1

	CO2
	3
	3
	2
	1
	1
	1
	1
	-
	1
	1
	-
	1
	3
	2
	1

	CO3
	3
	3
	2
	1
	1
	1
	1
	-
	1
	1
	-
	1
	3
	2
	1

	CO4
	3
	3
	2
	1
	1
	1
	1
	-
	1
	1
	-
	1
	3
	2
	1

	CO5
	3
	3
	2
	1
	1
	1
	1
	-
	1
	1
	-
	1
	3
	2
	1

	Average
	3
	3
	2
	1
	1
	1
	1
	-
	1
	1
	-
	1
	3
	2
	1

	Level of Correlation:                    3 - High                2 - Medium              1 - Low





	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	INTERNET OF THINGS
	EI2123
	3-0-0
	2



	Prerequisite:
	Basic Electronics, Basic knowledge of hardware, Programming in C

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Understand Internet of Things and its hardware and software components

	CO2 :
	Analyze the Sensors and Actuators and software components.

	CO3 :
	Interface I/O devices, sensors & communication modules

	CO4 :
	Remotely monitor data and control devices

	CO5 :
	Develop real life IoT based projects

	Module I:
	Introduction to IoT	
	9 Hours

	Introduction, Basics of Networking, Network Types: Connection types, Physical topology, Network reachability, addressing: Data link layer addressing, Network layer addressing, Predecessors of IoT: Wireless Sensor Networks, Machine-to-Machine Communications, Emergence of IoT: Evolution of IoT, IoT versus M2M, IoT versus WoT, IoT Networking Components.


	Module II:
	IoT Sensing and Actuation
	9 Hours

	Introduction, Sensors, Sensor Characteristics, Sensorial Deviations, Sensing Types, Sensing Considerations, Actuators, Actuator Types, Actuator Characteristics, and IoT Processing Topologies and Types: Data Format:  Structured data, unstructured data, IoT Connectivity Technologies: Introduction, IEEE802.15.4, ZigBee, Thread, ISA100.11A, RFID, NFC, LoRa, NB-IoT, Wi-Fi, and Bluetooth. IoT Communication Technologies: Introduction: Constrained nodes, constrained networks, Types of constrained devices. Infrastructure Protocols: 6LoWPAN, Micro internet protocol (uIP), Nano internet protocol (nanoIP). Data Protocols: MQTT, CoAP, AMQP, XMPP, REST, WebSocket. IoT Interoperability.

	Module III:
	Associated IoT Technologies
	7 Hours

	Cloud Computing, Introduction, Cloud Models, Cloud Implementation, Sensor-Cloud: Sensors-as-a-Service, Fog Computing and Its Applications, Essential characteristics in fog computing, View of a Fog Computing Architecture, Fog Computing in IoT, IoT Case Studies and Future Trends: Agricultural IoT, Vehicular IoT, Healthcare IoT, Paradigms, Challenges, and the Future, Emerging Pillars of IoT.


	Module IV:
	IoT Hands-on
	5 Hours

	Introduction to Arduino Boards, Hands-on Experiments with Arduino, Introduction to Raspberry Pi Boards, Hands-on Experiments with Raspberry Pi.


	Total lecture hours:
	30 Hours

	Text Book:

	1.
	Introduction to IoT by Sudip Mishra, Anandarup Mukherjee, Arijit Roy, 1st edition, CAMBRIDGE university press.

	2.
	Internet of Things - A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti, Universities Press, 2015.

	3.
	Internet of Things by Rajkamal, Tata McGraw Hill publication

	Reference Book:

	1.
	Level Made Simple – Internet of Things (IOT) & Its Applications (M4-R5) Paperback – 1 January 2020 by Prof. Satish Jain, Shashi Singh

	2.
	N. Ida, Sensors, Actuators and Their Interfaces, SciTech Publishers, 2014.






CO-PO-PSO Mapping

	INTERNET OF THINGS

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	2
	2
	2
	2
	1
	1
	-
	-
	1
	-
	2
	3
	2
	1

	CO2
	3
	3
	3
	3
	3
	1
	1
	-
	-
	1
	-
	2
	3
	3
	2

	CO3
	3
	3
	3
	3
	3
	1
	1
	-
	-
	2
	-
	2
	3
	3
	2

	CO4
	3
	2
	3
	3
	3
	1
	2
	-
	-
	2
	-
	3
	3
	3
	3

	CO5
	3
	3
	3
	3
	3
	2
	2
	-
	-
	2
	2
	3
	3
	3
	3

	Average
	3
	2.6
	2.8
	2.8
	2.8
	1.2
	1.4
	-
	-
	1.6
	0.4
	2.4
	3
	2.8
	2.2

	Level of Correlation:                    3 - High                2 - Medium              1 - Low



























	
SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	ORGANIZATIONAL BEHAVIOR
	BH2437
	3-0-0
	3



	Prerequisite:
	

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Able to analyse and compare different models used to explain individual behavior related to motivation.

	CO2 :
	Understanding how individual, groups and structure have impacts on the organizational effectiveness.

	CO3 :
	Learning the basic concepts of Organizational Behavior and its applications in contemporary organizations.

	CO4 :
	Learning and appreciating the different cultures and diversity in the workplace.

	CO5 :
	Understanding the group dynamics and demonstrating skills required to work in teams.

	Module I:
	Individual Level
	12 Hours

	The study of Organizational Behavior: Definition, Meaning, Why study OB; Learning – Principles of learning and learning theories: Classical Conditioning and Operant conditioning, Personality- Meaning, Determinants, Types of Personality, Perception- Perceptual Process, perceptual errors, Attitude (cognitive dissonance), Motives and Motivation-Nature and Process, Theories of Motivation (Herzberg, Maslow, ERG, Vroom’s expectancy theory).

	Module II:
	Group Level
	10 Hours

	Groups in Organizations –Nature, Types, Group formation, Determinants, factors contributing to Group Cohesiveness, Group Decision Making Process: Brainstorming and Nominal group technique, Types of Leadership- Effective Leadership, Styles of leadership: Autocratic, Democratic and Lassiez faire, Leadership Theories-Trait Theory and Contingency Theory(SLT, Path-goal theory and Fred Fiedler’s model), Conflict- Types of conflict, Conflict Resolution Techniques, Emotional Intelligence, Emotions and Stress in workplace.

	Module III:
	Structural Level
	8Hours

	Organizational Culture: Cultural dimension and organizational effectiveness, Organizational Change: Types of change, Process of change, Reasons to change, Resistance to change and managing resistance to change.

	Total lecture hours:
	30 Hours

	Text Book:

	1.
	Stephens P Robbins, Organizational Behavior, PHI

	2.
	K. Aswatthappa, Organizational Behavior, HPH

	Reference Book:

	1.
	Kavita Singh, Organizational Behavior, Pearson

	2.
	D.K. Bhttacharya, Organizational Behavior, OUP

	3.
	Pradeep Khandelwal, Organizational Behavior, TMH

	4.
	Keith Davis, Organizational Behavior, McGraw-Hill

	5.
	Nelson Quick, ORGB, Cengage Learning








CO-PO-PSO Mapping

	ORGANIZATIONAL BEHAVIOR

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Average
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level of Correlation:                    3 - High                2 - Medium              1 – Low





	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	ELECTRONIC DEVICES AND CIRCUITS LABORATORY
	EI2501
	0-0-3
	1.5



	Prerequisite:
	Knowledge on various Analog Electronics Circuits.

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Acquire a basic knowledge in solid state electronics including FET, MOSFET, BJT, and operational amplifier.

	CO2 :
	Designing and evaluation of BJT amplifier in CE configuration. 

	CO3 :
	Design and test MOSFET amplifier.

	CO4 :
	Design and verify different sinusoidal oscillators and power amplifiers.

	CO5 :
	Evaluate possible causes of discrepancy in practical experimental observations in comparison to theory.

	List of Experiments (Any 10)

	EXP 1 :
	 Analysis of drain and transfer characteristics of MOSFET.

	EXP 2 :
	 Design and test biasing circuits of BJT and compare with the simulated results.

	EXP 3 :
	 Design and test biasing circuits of MOSFET and compare with the simulated results.

	EXP 4 :
	 Determining the frequency response of a common-emitter BJT amplifier and compare with the simulated results.

	EXP 5 :
	 Realize BJT Darlington connection and Current Mirror circuits.

	EXP 6 :
	 Analysis of frequency response of cascaded multistage amplifier .

	EXP 7 :
	 Analysis of frequency response of a voltage series feedback amplifier with and without feedback.

	EXP 8 :
	Analysis of differential amplifier circuits D.C. bias and A.C operation without and with current source.

	EXP 9 :
	Study of Inverting, non-inverting, integrator, differentiator circuits using OP-AMP.

	EXP 10 :
	Study of R.C phase shift oscillator/Wien-Bridge Oscillator using OP-AMP.

	EXP 11 :
	Study of Class A and Class B Power Amplifiers.

	EXP 12 :  
	Calculation of rise time, tilt and low cut off frequency by square wave testing of amplifier.

	

	Text Book:

	1.
	Electronic Devices and Circuit Theory, Robert L Boylestad and Louis Nashelsky, Pearson, 2013, 11th Edition.

	2.
	Ben G. Streetman, and Sanjay Kumar Banerjee, Solid State Electronic Devices, 7th  edition, Pearson,2014.

	3.
	Asadi Farzin, Analog Electronic Circuits Laboratory Manual, Springer International Publishing AG

	Reference Book:

	1.
	Microelectronic Circuits: Theory and Applications, Adel S Sedra, K C Smith and A N Chandorkar, Oxford University Press, 2017, 7th Edition.

	2.
	Yannis P. Tsividis, A First Lab in Circuits and Electronics, John Wiley & Sons, 2004





CO-PO-PSO Mapping

	ELECTRONIC DEVICES AND CIRCUITS LABORATORY

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO2
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO3
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO4
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO5
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	Average
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	Level of Correlation:                    3 - High                2 - Medium              1 - Low





		SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	ELECTRICAL AND ELECTRONIC MEASUREMENTS LABORATORY
	EI2521
	0-0-3
	1.5




	Prerequisite:
	Basic physics (Electricity)

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Measure resistance, inductance, and capacitance using bridge circuits.

	CO2 :
	Analyze galvanometer sensitivity and calibrate electrical measuring instruments.

	CO3 :
	Evaluate power, power factor, and transformer ratio errors in AC circuits. 

	CO4 :
	Utilize oscilloscopes for measuring frequency, phase, and iron loss analysis. 

	CO5 :
	Simulate and compare ADC, DAC, and RLC circuit behavior using PSpice/LTSpice and Multisim.

	List of Experiments: (Select any 8 experiments from the list of 12 experiments)

	EXP 1 :
	Measurement of unknown resistance by Kelvin’s Double Bridge.

	EXP 2 :
	Measurement of self-inductance by Maxwell’s Bridge and capacitance by Schering Bridge.

	EXP 3 :
	Determination of Sensitivity and Galvanometer Constants of Galvanometer.

	EXP 4 :
	Calibration of D.C. Voltmeters and Ammeters Using Potentiometers.

	EXP 5 :
	Measurement of iron loss from the B-H curve by using CRO.

	EXP 6 :
	Calibrate a single-phase energy meter by the direct loading method.

	EXP 7 :
	Measurement of power and power factor in a three-phase AC circuit by the two-wattmeter method.

	EXP 8 :
	To analyze the workings of current and potential transformers and to find out ratio errors.

	EXP 9 :
	Measurement of frequency, phase, and time delay using an oscilloscope.

	EXP 10:
	Compare the behavior of various ADC architectures in Multisim.

	EXP 11 :
	Simulate and analyze the operation of a digital-to-analog converter (DAC) using the R-2R ladder network in P-Spice/ LT- Spice and Multisim.

	EXP 12 :
	Characterizing a Series RLC Circuit under Sinusoidal Excitation with PSpice.

	EXP 13 :
	Mini Project (Mandatory)

	

	Text Book:

	1.
	Oliver & Cage, Electronic Measurement and Instrumentation, Tata McGraw-Hill. 

	2.
	Helfrick & Cooper, Modern Electronic Instrumentation and Measurement Techniques, Pearson Education. 

	3.
	H. C. Kalsi, "Electronic Instrumentation," Tata McGraw-Hill, Second Edition.

	Reference Book:

	1.
	Nihal Kularatna, "Digital and Analogue Instrumentation-Testing and Measurement," IET Press, 2003.

	2.
	A K Sawhney, Dhanpat Rai & Co. - Electrical and Electronic Measurements and Instrumentation Course.

	3.
	Golding & Widdis, Reem Publications, Electrical Measurements and Measuring Instruments.







CO-PO-PSO MAPPING

	ELECTRICAL AND ELECTRONIC MEASUREMENTS LABORATORY

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	2
	2
	2
	-
	-
	-
	-
	-
	-
	1
	3
	3
	1

	CO2
	3
	3
	2
	3
	2
	-
	-
	-
	-
	-
	-
	2
	3
	3
	1

	CO3
	3
	3
	3
	3
	2
	1
	-
	-
	-
	-
	-
	2
	3
	3
	2

	CO4
	3
	2
	3
	3
	3
	-
	-
	-
	-
	2
	-
	2
	3
	3
	2

	CO5
	3
	3
	3
	3
	3
	-
	-
	-
	-
	-
	-
	3
	3
	3
	3

	Average
	3
	2.8
	2.6
	2.8
	2.4
	0.2
	-
	-
	-
	0.4
	-
	2
	3
	3
	1.8

	Level of Correlation:                    3 - High                2 - Medium              1 - Low



























	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	NETWORK ANALYSIS LABORATORY
	EI2505
	0-0-3
	1.5



	Prerequisite:
	Fundamental of electrical circuits.

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Analyze different network theorems.

	CO2 :
	Evaluate parameters of a two-port network.

	CO3 :
	Evaluate driving point and transfer functions of different two-port networks.

	CO4 :
	Analyze DC transients in different electrical circuits.

	CO5 :
	Design active filters.

	List of Experiments (Any 10)

	EXP 1 :
	Verification of Network theorems.

	EXP 2 :
	Verification of Kirchhoff law.

	EXP 3 :
	Analysis of DC transients in RL, RC and RLC circuits.

	EXP 4 :
	Determination of z and y parameters (dc only) for a two-port network.

	EXP 5 :
	Determination of h and ABCD parameters (dc only) for a two-port network

	EXP 6 :
	Determination of driving point functions of a two-port ladder network and verify with theoretical values.

	EXP 7 :
	Determination of transfer functions of a two-port ladder network and verify with theoretical values.

	EXP 8 :
	Determination of image impedance and characteristic impedance of T and Π networks.

	EXP 9 :
	Verification of parameter properties in inter-connected two port networks: series, parallel and cascade.

	EXP 10 :
	Design of first order low pass Butterworth filter.

	EXP 11 :
	Design and frequency response of band pass filter

	EXP 12 :
	Synthesis of RLC two port networks.

	

	Text Book:

	1.
	Network Analysis, M E Van Valkenburg, PHI, third edition.

	2.
	Circuit Theory: Analysis and Synthesis, by A. K. Chakraborty, Dhanpat Rai publication.

	Reference Book:

	1.
	Network Analysis and Synthesis by Franklin F. Kuo, Wiley Student Edition. 

	2.
	Fundamentals of Electric Circuits, Charles K Alexander & Mathew N.O. Sadiku, Tata McGraw Hill, fifth edition.  





CO-PO-PSO Mapping

	NETWORK ANALYSIS LABORATORY

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO2
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO3
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO4
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	CO5
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	Average
	3
	3
	2
	3
	3
	2
	1
	-
	2
	1
	2
	2
	3
	2
	2

	Level of Correlation:                    3 - High                2 - Medium              1 - Low






	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	INTERNET OF THINGS LABORATORY
	EI2523
	0-0-3
	1.5



Prerequisite: Basic Electronics, Basic knowledge of hardware, Programming in C
Course Outcomes:
At the end of the course, a student will be able to:
CO1:	Understand Internet of Things and its hardware and software components
CO2:	Interface I/O devices, sensors & communication modules
CO3:	Remotely monitor data and control devices
CO4:	Analyze Arduino/Raspberry Pi similar hardware to use in real world
CO5:	Develop real life IoT based projects
List of Experiments (any 10 experiments)
1. Introduction to Arduino and Raspberry Pi, including hardware overview and software setup.
2. Program Structure in C - Basic Syntax - Data Types / Variables / Constants - Operators, Conditional
3. Statements and Loops - Using Arduino C Library functions for Serial, delay and other invoking function.
4. To interface LED/Buzzer with Arduino/Raspberry Pi and write a program to turn ON LED for 1 sec after every 2 seconds.
5. Interfacing an LDR (Light Dependent Resistor) with Arduino/Raspberry Pi and programming it to control an LED based on ambient light levels.
6. Interfacing a DHT11 sensor with Arduino/Raspberry Pi and programming it to display temperature and humidity readings.
7. Interfacing a motor using a relay with Arduino/Raspberry Pi and programming it to turn ON the motor when a push button is pressed.	
8. Interfacing an OLED display with Arduino/Raspberry Pi and programming it to display temperature and humidity readings.
9. Interfacing an ultrasonic sensor with Arduino/Raspberry Pi and programming it to measure distance and display readings on the serial monitor.
10. Interfacing an RFID module with Arduino/Raspberry Pi and programming it for basic authentication by reading RFID tags.
11. Interfacing a servo motor with Arduino/Raspberry Pi and programming it for angle control based on sensor input.
12. Interfacing an accelerometer (e.g., MPU6050) with Arduino/Raspberry Pi and programming it to measure motion and orientation.
13. Interfacing a Bluetooth module with Arduino/Raspberry Pi and programming it to control an LED (turn ON/OFF).			
14. Interfacing a capacitive touch sensor with Arduino/Raspberry Pi and programming it to trigger an output when touched.
15. Writing a program on Arduino/Raspberry Pi to send sensor data to Firebase Cloud and retrieve it in real time.
16. Creating a simple web server on Raspberry Pi using Flask to display sensor data on a webpage.

Text Book:											
1. Introduction to IoT by Sudip Mishra, Anandarup Mukherjee, Arijit Roy, 1st edition, CAMBRIDGE university press.
2. Internet of Things - A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti, Universities Press, 2015.
3. Internet of Things by Rajkamal, Tata McGraw Hill publication.				
Reference Book:
4. Level Made Simple – Internet of Things (IOT) & Its Applications (M4-R5) Paperback – 1 January 2020 by Prof. Satish Jain, Shashi Singh
5. N. Ida, Sensors, Actuators and Their Interfaces, SciTech Publishers, 2014.

CO-PO-PSO Mapping
	INTERNET OF THINGS LABORATORY

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	2
	2
	2
	2
	1
	1
	-
	-
	1
	-
	1
	2
	2
	1

	CO2
	3
	2
	2
	2
	1
	1
	1
	-
	-
	1
	-
	1
	3
	3
	1

	CO3
	2
	2
	2
	2
	2
	1
	-
	-
	-
	1
	-
	-
	3
	3
	2

	CO4
	3
	3
	3
	3
	2
	2
	1
	-
	-
	1
	-
	-
	3
	2
	1

	CO5
	3
	3
	2
	2
	2
	1
	1
	-
	-
	1
	-
	1
	2
	2
	1

	Average
	2.8
	2.4
	2.2
	2.2
	1.8
	1.2
	1
	-
	-
	1
	-
	1
	2.6
	2.4
	1.2

	Level of Correlation:                    3 - High                2 - Medium              1 - Low



























FOURTH
SEMESTER


	

SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	DIGITAL ELECTRONICS CIRCUITS
	EI2102
	3-0-0
	3



	Prerequisite:
	Basic concepts of the number system , Basic knowledge of electronic circuits

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Apply conversion between different number systems, perform signed and unsigned arithmetic, interpret different binary codes, and compare between different types of logic families. 

	CO2 :
	Design different types of combinational circuits using minimization techniques. 

	CO3 :
	Apply the knowledge of Flip Flops to shift register and counter implementations.

	CO4 :
	Design and analyze synchronous sequential logic circuits.

	CO5 :
	Implement MSI circuits using logic gates and programmable devices. 

	Module I:
	
	8 Hours

	Introduction to Digital Arithmetic: Concept of base and number systems, conversion between different number systems and corresponding arithmetic. Signed number representation and arithmetic, Binary codes (BCD, 2421, Excess 3, 84-2-1).
Logic Gates and Minimization techniques: Representations, and truth tables of logic gates. Universal Logic Gates, Gate-Level implementation of functions. Boolean Algebra, SOP & POS forms, Canonical forms, Karnaugh maps up to 5 variables.

	Module II:
	Combinational Logic Design
	8 Hours

	Adders, Subtractors, Multiplier, Comparators, Multiplexers, Demultiplexer, Encoder, Decoder, Parallel Adders, BCD Adder, Code Converters (Gray to Binary, Binary to Gray, BCD to XS3, BCD to Seven Segment).

	Module III:
	Sequential Logic Design
	8 Hours

	Introduction to Latches and Flip Flops, Characteristic equation and Excitation tables of S-R, D, T, JK Flip Flops; Edge triggered and Master-Slave Flip Flops; Conversion between Flip Flops; Shift registers. Asynchronous and Synchronous Counters. Design of Sequential Logic Circuits like MOD-N Counters and Sequence Detectors.

	Module IV:
	
	6 Hours

	Logic Families: Specifications, Noise margin, Propagation Delay, Fan-In, Fan-Out, Introduction to Logic Family and Logic Gate implementation using CMOS family.
Logic Implementation using Programmable Devices (PLA, PAL, PROM).

	Total lecture hours:
	30 Hours

	Text Book:

	1.
	Morris Mano and Michael D. Ciletti, “Digital Design”, 5th Ed., Pearson Education, 2013. 

	2.
	R.P. Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009.

	Reference Book:

	1.
	C.H. Roth, “Fundamentals of Logic Design”, 5th Ed. Cengage Learning, 2004. 

	2.
	John F. Wakerly, “Digital Design-Principles and Practices”, Pearson Publication, 5th Edition 

	3.
	A. Anand Kumar, “Fundamentals of Digital Circuits”, 4th Ed., PHI, 2016.






CO-PO-PSO Mapping

	DIGITAL ELECTRONICS CIRCUITS

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	3
	2
	1
	1
	-
	1
	2
	1
	-
	1
	3
	3
	-

	CO2
	3
	3
	3
	2
	1
	1
	-
	1
	2
	1
	-
	1
	3
	3
	-

	CO3
	3
	3
	3
	2
	1
	1
	-
	1
	2
	1
	-
	1
	3
	3
	-

	CO4
	3
	3
	3
	2
	1
	1
	-
	1
	2
	1
	-
	1
	3
	3
	-

	CO5
	3
	3
	3
	2
	1
	1
	-
	1
	2
	1
	-
	1
	3
	3
	-

	Average
	3
	3
	3
	2
	1
	1
	-
	1
	2
	1
	-
	1
	3
	3
	-

	Level of Correlation:                    3 - High                2 - Medium              1 - Low





	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	SIGNALS AND SYSTEMS
	EI2103
	3-0-0
	3



	Prerequisite:
	Calculus, Differential equation, Fourier Analysis.

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Determine if a given system is linear/causal/stable/time-invariant.

	CO2:
	Represent continuous and discrete systems in time and frequency domains using different   transforms.

	CO3:
	Determine the frequency components present in a deterministic signal.

	CO4:
	Compute the output of an LTI system in the time and frequency domains.

	CO5:
	Analyze the importance of the Sampling theorem and reconstruction of a signal.

	Module I:
	
	8 Hours

	CLASSIFICATION OF SIGNALS AND SYSTEMS: Classification of signals – Continuous time (CT) and Discrete Time (DT) signals, Standard signals- Step, Ramp, Pulse, Impulse, Transformations of the Independent Variable, Real and complex exponentials and Sinusoids, Periodic & Aperiodic signals, Deterministic & Random signals, Energy & Power signals - Classification of systems- CT systems and DT systems- – Linear & Nonlinear, Time-variant & Time-invariant, Causal & Non-causal, Stable & Unstable, Basic System Properties.
LINEAR TIME-INVARIANT SYSTEMS: Continuous-Time LTI Systems: The Convolution Integral, Properties of Linear Time-Invariant Systems, Causal LTI Systems Described by Differential and Difference Equations, Singularity Functions.

	Module II:
	
	8 Hours

	ANALYSIS OF CONTINUOUS TIME SIGNALS: Response of LTI Systems to Complex Exponentials, Fourier Series Representation of Continuous-Time Periodic Signals, Convergence of the Fourier Series, Properties of Continuous-Time Fourier Series
CONTINUOUS-TIME FOURIER TRANSFORM: Representation of Aperiodic Signals: Continuous-- Time Fourier Transform, The Fourier Transform for Periodic Signals, Properties of the Continuous- Time Fourier Transform, The Convolution Property, The Multiplication Property, Fourier Properties and Basic Fourier Transform Pairs.

	Module III:
	
	9 Hours

	TIME AND FREQUENCY CHARACTERIZATION OF SIGNALS AND SYSTEMS: Magnitude-Phase Representation of the Fourier Transform, The Magnitude-Phase Representation of the Frequency Response of LTI Systems.
LAPLACE TRANSFORM: Laplace Transform, region of convergence for the Laplace transform, the inverse Laplace Transform, Geometric evaluation of Fourier Transform from pole zero plot, Properties of Laplace Transform, Analysis and characterization of LTI system using the Laplace Transform.

	Module IV:
	
	5 Hours

	Sampling: Representation of a Continuous-Time Signal by Its Samples: The Sampling Theorem, Reconstruction of a Signal from Its Samples Using Interpolation, The Effect of Under Sampling: Aliasing.

	Total lecture hours:
	30 Hours

	

	Text Book:

	1.
	Allan V.Oppenheim, S.Wilsky and S.H.Nawab, ―”Signals and Systems”, Pearson, 2015.

	2.
	A Nagoor Kani, “Signals & Systems”, 2ndedition,Mc-Graw Hill,2017

	Reference Book:

	1.
	B. P. Lathi, ―Principles of Linear Systems and Signals‖, Second Edition, Oxford, 2009. 

	2.
	R.E.Zeimer, W.H.Tranter and R.D.Fannin, ―Signals & Systems - Continuous and Discrete, Pearson, 2007. 





CO-PO-PSO Mapping

	SIGNALS AND SYSTEMS

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	2
	2
	2
	2
	1
	1
	-
	-
	1
	-
	1
	2
	2
	1

	CO2
	3
	2
	2
	2
	1
	1
	1
	-
	-
	1
	-
	1
	3
	3
	1

	CO3
	2
	2
	3
	2
	2
	1
	-
	-
	-
	1
	-
	-
	3
	3
	2

	CO4
	3
	3
	3
	3
	2
	2
	1
	-
	-
	1
	-
	-
	3
	2
	1

	CO5
	3
	3
	2
	2
	2
	1
	1
	-
	-
	1
	-
	1
	2
	2
	1

	Average
	2.8
	2.4
	2.4
	2.2
	1.8
	1.2
	0.8
	0
	0
	1
	0
	0.6
	2.6
	2.4
	1.2

	Level of Correlation:                    3 - High                2 - Medium              1 - Low





	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	INSTRUMENTATION DEVICES AND SYSTEMS –I
	EI2122
	3-0-0
	3



	
Prerequisite: 

	Understanding of basic principles of physics and chemistry

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Evaluation of sensor characteristics.

	CO2 :
	Identification of sensor for measurement of physical variables.

	CO3:
	Apply the concept of measurement techniques. 

	CO4:
	Design of signal conditioning circuits for enhancement of sensor signal.

	CO5:
	Measurement of physical variable

	Module I:
	
	7 Hours

	Static Characteristics: systematic characteristics, statistical characteristics, calibration; Dynamic characteristics of measurement systems: transfer functions of typical sensing elements, step, and frequency response of first and second order elements, and dynamic error in measurement systems. Techniques for dynamic compensation, loading effect, signal and noise in measurement systems.

	Module II:
	
	8 Hours

	Transducers and sensors, Resistive Sensing elements: potentiometers, Resistance Temperature Detector (RTD), Thermistors, strain gauges and associated bridge circuits. Capacitive sensing elements: variable separation, area and dielectric; Inductive sensing elements: variable reluctance, LVDT and RVDT displacement sensors; Electromagnetic sensing elements, push-pull configuration for improvement of linearity.

	Module III:
	
	8 Hours

	Elastic sensing elements: Bourdon tube, bellows, and diaphragms; force and torque measurement. Thermoelectric sensing elements: thermocouple laws, characteristics, installation problems, cold junction compensation.

	Module IV:
	
	7 Hours

	Instrumentation amplifier, Electrochemical gas sensor, chemically sensitive Field Effect Transistors, Hall Sensor, IC temperature sensor.

	Total lecture hours:
	30 Hours

	
	

	Text Book:

	1.
	Principles of Measurement Systems-J.P. Bentley (3/e), Pearson Education, New Delhi.

	2.
	Introduction to Measurement and Instrumentation-A.K. Ghosh (3/e), PHI Learning, New Delhi.

	3.
	Measurement Systems Application and Design- E.O. Doeblin (4/e), McGraw-Hill, International, NY.

	Reference Book:

	1.
	Transducers and Instrumentation-D.V.S. Murthy (2/e), PHI Learning, New Delhi.

	2.
	Instrumentation for Engineering Measurements- J.W. Dally, W.F. Riley and K.G. Mc Connel (2/e), John Wiley, NY.









CO-PO-PSO Mapping
	INSTRUMENTATION DEVICES AND SYSTEMS –I

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	3
	3
	2
	2
	1
	2
	2
	1
	2
	3
	2
	3
	2

	CO2
	3
	2
	3
	3
	2
	2
	1
	2
	2
	1
	2
	3
	2
	3
	2

	CO3
	3
	3
	3
	3
	2
	3
	1
	2
	2
	1
	3
	3
	2
	3
	2

	CO4
	3
	2
	3
	3
	2
	2
	1
	2
	2
	1
	3
	3
	2
	3
	2

	CO5
	3
	3
	3
	3
	2
	3
	1
	2
	2
	1
	3
	3
	2
	3
	2

	Average
	3
	2.6
	3
	3
	2
	2.4
	1
	2
	2
	1
	2.6
	3
	2
	3
	2

	Level of Correlation:                    3 - High                2 - Medium              1 - Low






















	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	COMMUNICATION THEORY
	EI2124
	3-0-0
	3



	Prerequisite:
	Basics of Signals, Fourier Series and Fourier Transform

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Design AM, DSB-SC and SSB-SC modulation and demodulation, and to calculate the power of AM, DSB-SC and SSB-SC schemes

	CO2 :
	Comprehend and compare the FM and PM generation and design, distinguish Wideband and Narrowband FM signals

	CO3:
	Design radio receivers and compute noise voltage, signal-to-noise ratio, noise figure, noise temperature and figure of merit.

	CO4:
	Determine the Nyquist sampling rate of a given signal, explain aliasing effect, Comprehend and compare the different pulse modulation techniques

	CO5:
	Analyze different multiplexing techniques.

	Module I:
	
	           8 Hours

	Need and Importance of Communication, Elements of a Communication System, Types of communication systems - Electromagnetic Spectrum used in communication, concept of bandwidth and power, Receiver characteristics, Need for modulation 
Amplitude modulation – frequency spectrum of AM– Power in AM wave – Generation of AM signal - Square law modulator, switching modulator, AM demodulation - Envelope and square law demodulation.

	Module II:
	
	       10 Hours

	DSB-SC modulation, Power saving in DSB-SC, Synchronous detection, Quadrature null effect, SSB-SC, VSB generation and demodulation. Comparison of linear modulation systems with respect to power, bandwidth and receiver complexity, Low level and high-level AM transmitters
Principle of frequency and phase modulation – Relation between FM and PM waves – Frequency deviation, Bandwidth of FM – Narrow band and wide band FM, FM transmitter, Bessel functions, and Carson’s rule – Generation of FM and PM wave- Comparison of AM and FM.

	Module III:
	
	          8 Hours

	FM detectors – slope detectors – Phase discriminators –- The Phase Locked Loop- Pre-emphasis and de-emphasis
Super-heterodyne receiver (AM and FM) - Choice of IF and Oscillator frequencies, Noise voltage - Signal-to-noise ratio - Noise figure - Noise temperature - Noise figure, Figure of Merit in DSBSC, SSB, AM and FM receivers

	Module IV:
	
	         4 Hours

	Sampling theorem, Types of Sampling. Pulse modulation schemes – PAM, PPM and PWM generation and detection-Pulse code modulation. Conversion of PWM to PPM. Multiplexing Techniques - FDM and TDM - problems related to FDM and TDM.

	Total lecture hours:
	          30 Hours

	Text Book:

	1.
	Simon Haykin, Communication Systems,5th Edition ISBN: 978-0-471-69790-9, Wiley

	2.
	Herbert Taub and Donald Schilling, Principles of Communication Systems, 4th edition, 2017, Mc Graw Hill.

	Reference Book:

	1.
	B.P. Lathi, Modern Digital and Analog Communication Systems, Oxford.

	2.
	Proakis J. G. and Salehi M., "Communication Systems Engineering", PearsonEducation,2002.

	3.
	Schaum’s Outlines “Analog and Digital Communication”,3rdedition.






CO-PO-PSO Mapping
	COMMUNICATION THEORY

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	2
	2
	1
	1
	1
	-
	-
	-
	-
	1
	1
	2
	2
	3
	1

	CO2
	2
	2
	2
	2
	1
	1
	-
	-
	-
	1
	1
	1
	2
	2
	1

	CO3
	3
	3
	3
	3
	2
	1
	-
	-
	-
	1
	2
	2
	3
	3
	1

	CO4
	2
	2
	2
	2
	1
	1
	-
	-
	-
	1
	1
	1
	2
	2
	1

	CO5
	3
	3
	3
	3
	2
	1
	-
	-
	-
	1
	2
	2
	3
	3
	1

	Average
	2.4
	2.4
	2.2
	2.2
	1.4
	0.8
	-
	-
	-
	1
	1.4
	1.6
	2.4
	2.6
	1

	Level of Correlation:                    3 - High                2 - Medium              1 - Low























	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	DATA ANALYSIS USING PYTHON
	EI2107
	3-0-0
	3



	Prerequisite:
	Basics of Statistics and probability theory.

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Analyzing different types of data and theirs’s smoothing and forecasting techniques.

	CO2:
	Apply statistical techniques to describe, analyze, and infer conclusions from data

	CO3:
	Create meaningful visual representations of data to effectively communicate findings and insights

	CO4:
	Apply hypothesis testing in decision making

	CO5:
	Visualize data using python and communicate the analysis results for further processing

	Module I:
	Data Fundamentals
	5 Hours

	Overview of Data Types: Categorical, Numerical, Bivariate, and Time-Series. Statistics for Categorical Data: Measures of Location, Dispersion, Skewness, Kurtosis, and Graphical Techniques. Analysis of Bivariate Data: Categorical and Numerical.

	Module II:
	Statistical Data Analytics
	8 Hours

	Introduction to Data Analytics: Data Quality vs. Quantity, Statistical Modeling vs. Description. Fundamentals of Probability and Distributions: Basic Concepts, Rules, Random Variables, Probability Functions, Measures of Central Tendency and Variability, Covariance, and Correlation (With Python Script). Data Manipulation and Summarization Techniques: Diagnostics, Transformation, Outlier Analysis, Entropy, Binning, Data Normalization (min-max and z score)
Data Smoothing and Forecasting Techniques: Moving Averages, Exponential Smoothing

	Module III:
	Data Visualization and Statistical Inference
	9 Hours

	Univariate Visualization Techniques: Strip Charts, Dot Plots, Boxplots, Stem-and-Leaf Plots, Histograms, Density Estimators, Quantile Plots (With Python Script).
Bivariate and Multivariate Visualization: Pie Charts, Bar Charts, Multiple Boxplots, QQ Plots, Scatterplots, Bubble Plots, Heatmaps, Time Series Plots (With Python Script).
Fundamentals of Statistical Inference: Parameters, Likelihood, Point Estimation, Bias and Variance, Moment Method, Maximum Likelihood, Confidence Intervals, Hypothesis Testing for Normal Parameters (Z test, t test, chi square test).

	Module IV:
	Supervised Learning and Regression in Data Analysis
	8 Hours

	Supervised Learning Overview: Variable Types, Terminology, Prediction Methods (Least Squares, Nearest Neighbors), Linear Models, Decision Tree, Ensemble Learning, Random Forest, Confusion Matrix
Regression Techniques: Linear Regression Models, Subset Selection, Shrinkage Methods, Selection vs. Shrinkage, Logistic Regression
Regularization:  Ridge and Lasso Regression

	Total lecture hours:
	30 Hours

	Text Book:

	1.
	A. C. Tamhane and D. D. Dunlop, Statistics and Data Analysis: From Elementary to Intermediate. Prentice Hall, 2000.

	2.
	W. W. Piegorsch, Statistical Data Analytics: Foundations for Data Mining, Informatics, and Knowledge Discovery. Wiley, 2015.

	3.
	T. Hastie, R. Tibshirani, and J. Friedman, The Elements of Statistical Learning: Data Mining, Inference, and Prediction. Springer, 2013.

	Reference Book:

	1.
	D. C. Montgomery and G. C. Runger, Applied Statistics and Probability for Engineers. John Wiley & Sons, 2010.

	2.
	S. Russell and P. Norvig, Artificial Intelligence: A Modern Approach. Pearson, 2009.

	3.
	K. P. Murphy, Machine Learning: A Probabilistic Perspective.





CO-PO-PSO Mapping

	DATA ANALYSIS USING PYTHON

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	3
	3
	3
	3
	1
	3
	3
	3
	2
	2
	3
	2
	3

	CO2
	3
	3
	3
	3
	3
	3
	1
	3
	3
	3
	3
	3
	2
	3
	2

	CO3
	3
	3
	2
	3
	3
	3
	2
	3
	3
	3
	3
	3
	3
	2
	3

	CO4
	3
	3
	3
	3
	3
	3
	2
	2
	3
	2
	3
	2
	3
	3
	3

	CO5
	3
	3
	2
	3
	3
	3
	1
	3
	3
	3
	3
	3
	3
	3
	3

	Average
	3
	3
	2.6
	3
	3
	3
	1.4
	2.8
	3
	2.8
	2.8
	2.6
	2.8
	2.6
	2.8

	Level of Correlation:                    3 - High                2 - Medium              1 - Low





	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	ENGINEERING ECONOMICS
	BH2439
	3-0-0
	3



	Prerequisite:
	

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	The students developed the knowledge of basic economic problems and the relationship between engineering technology and economics.

	CO2 :
	The students has an understanding of  the demand determinants and the methods of demand forecasting of a product.

	CO3 :
	Sensitizing the students to the changing environment of banking scenario and to understand the functions of RBI.

	CO4 :
	

	CO5 :
	

	Module I:
	
	12 Hours

	Time value of money- Interest - Simple and compound, nominal and effective rate of interest, Cash flow diagrams, Principles of economic equivalence.
Evaluation of engineering projects-Present worth method, Future worth method, Annual worth method, Internal rate of return method, Cost benefit analysis for public projects.
Depreciation- Depreciation of capital assert, Causes of depreciation, Methods of calculating depreciation (Straight line method, Declining balance method), After tax comparison of project.

	Module II:
	
	12 Hours

	Cost and revenue concepts, Basic understanding of different market structures, Determination of equilibrium price under perfect competition (Simple numerical problems to be solved), Break Even Analysis-linear approach (Simple numerical problems to be solved).
Banking -Commercial bank, Functions of commercial bank, Central bank, Functions of Central Bank.
Inflation-Meaning of inflation, types, causes, measures to control inflation.
National Income-Definition, Concepts of national income, Method of measuring national income.The Circular Flow of Income, Different measures of National Income, GNP, GDP. Concept of Money and its function; Unemployment, its types, causes and Stagflation; Exchange Rate and its determination.

	Module III:
	
	12 Hours

	Engineering Economics- Nature, Scope, Basic problems of an economy, Micro Economics and Macro Economics.
Demand- Meaning of demand, Demand function, Law of Demand and its exceptions, Determinants of demand, Demand Estimation and Forecasting, Elasticity of demand & its measurement (Simple numerical problems to be solved), Supply-Meaning of supply, Law of supply and its exception, Determinants of supply, Elasticity of supply, Determination of market equilibrium (Simple numerical problems to be solved).
Production-Production function, Laws of returns: Law of variable proportion,
Law of returns to scale.
Basic Concepts of Market; Monopoly, Perfect Competition, Oligopoly and Monopolistic Competitive Market.

	Total lecture hours:
	36 Hours

	Text Book:

	1.
	Riggs, Bedworth and Randhwa, “Engineering Economics”, McGraw Hill Education India

	2.
	DevigaVengedasalam “Principles of Economics”, Oxford University Press.

	3.
	William G.Sullivan, ElinM.Wicks, C. PatricKoelling“Engineering Economy”, Pearson

	Reference Book:

	1.
	R. PaneerSelvam, “Engineering Economics”, PHI

	2.
	S.P.Gupta, “Macro Economics”, TMH.

	3.
	S.B. Gupta, “Monetary Economics”, Sultan Chand and Co.

	4.
	Mankiew, N G, “Principles of Microeconomics”, Eighth Edition, Cengage Learning, 2016.    

	5.
	Sikdar, S, “Principles of Microeconomics”, Third Edition, OUP, 2020.



CO-PO-PSO MAPPING

	ENGINEERING ECONOMICS

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO2
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	CO5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Average
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Level of Correlation:                    3 - High                2 - Medium              1 - Low













	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	DIGITAL ELECTRONICS CIRCUITS LABORATORY
	EI2502
	0-0-3
	1.5



	Prerequisite:
	Basic concepts of the number system , Basic knowledge of electronic circuits

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1 :
	Design and analyze gate level logic circuits.

	CO2 :
	Design and analyze code convertors

	CO3 :
	Design & analyze combinational circuits using MUX/ Decoder.

	CO4 :
	Design & analyze sequential logic circuits.

	CO5 :
	Design and analyze simple MSI circuits.

	List of Experiments (Any 10)

	EXP 1 :
	Digital Logic Gates: Investigate logic behaviour of AND, OR, NOT, NAND, NOR, EX-OR, EX-NOR gates.

	EXP 2 :
	Design, implement, and test a given design example with (i) NAND Gates only (ii) NOR Gates only.

	EXP 3 :
	Code converters- gray code to binary, binary to gray and BCD to 7 segment displays.

	EXP 4 :
	Combinational Circuits: design, assemble and test adders and subtractors.

	EXP 5 :
	Design a multiplexer and de-multiplexer and implement a function using multiplexer.

	EXP 6 :
	Design a decoder and implement a Boolean function using decoders.

	EXP 7 :
	Flip-Flop: assemble, test, and investigate operation of SR, D & J-K flip-flops.

	EXP 8 :
	Test and verify different shift registers operations.

	EXP 9 :
	Design, assemble and test counters. 

	EXP 10 :
	Design and test any one MSI design (e.g 2-bit multiplier, 2-bit comparator, 2-bit barrel shifter, PRBS generator etc.)

	EXP 11 :
	Design and test a sequence generator.

	EXP 12 :
	Design and testing of Monostable and Astable multivibrator using 555 timer.

	EXP 13 :
	Mini project

	

	Text Book:

	1.
	Morris Mano and Michael D. Ciletti, “Digital Design”, 5th Ed., Pearson Education, 2013. 

	2.
	R.P. Jain, “Modern digital Electronics”, Tata McGraw Hill, 4th edition, 2009.

	Reference Book:

	1.
	C.H. Roth, “Fundamentals of Logic Design”, 5th Ed. Cengage Learning, 2004. 

	2.
	John F. Wakerly, “Digital Design-Principles and Practices”, Pearson Publication, 5th Edition 

	3.
	A. Anand Kumar, “Fundamentals of Digital Circuits”, 4th Ed., PHI, 2016.





CO-PO-PSO Mapping

	DIGITAL ELECTRONICS CIRCUITS LABORATORY

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSO l
	PSO2
	PSO3

	CO1
	3
	3
	3
	3
	1
	1
	-
	1
	3
	3
	2
	1
	3
	3
	-

	CO2
	3
	3
	3
	3
	1
	1
	-
	1
	3
	3
	2
	1
	3
	3
	-

	CO3
	3
	3
	3
	3
	1
	1
	-
	1
	3
	3
	2
	1
	3
	3
	-

	CO4
	3
	3
	3
	3
	1
	1
	-
	1
	3
	3
	2
	1
	3
	3
	-

	CO5
	3
	3
	3
	3
	1
	1
	-
	1
	3
	3
	2
	1
	3
	3
	-

	Average
	3
	3
	3
	3
	1
	1
	-
	1
	3
	3
	2
	1
	3
	3
	-

	Level of Correlation:                    3 - High                2 - Medium              1 - Low








	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	SIGNALS AND SYSTEMS LABORATORY
	EI2503
	0-0-3
	1.5



	Prerequisite:
	Calculus, Differential equation, Fourier Analysis.

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Comprehend the basic operations of MATLAB

	CO2:
	Analysis of the time domain and frequency domain signals

	CO3:
	Implement the concept of Fourier series and Fourier transforms

	CO4:
	Find the stability of the system using pole-zero diagrams 

	CO5:
	Design the frequency response characteristics of the system and solve differential equations using Laplace transform

	List of Experiments (Any 10)

	EXP 1:
	Introduction to MATLAB and explore vectors, matrices variables, functions, and different operations.

	EXP 2:
	Generation of different types of signals in both continuous and discrete domains.

	EXP 3:
	Perform different transformations on the signal like amplitude-scaling, time-scaling, and time-shifting operations on given signals and also compute the energy and power of different signals.

	EXP 4:
	Building a system in SIMULINK that amplifies a sine wave by a factor of M and also tests the linearity of the system using SIMULINK.

	EXP 5:
	Write a MATLAB program to compute the linear convolution of provided sequences.

	EXP 6:
	Develop MATLAB program to identify the transfer function of an unknown LTI system from input-output data.

	EXP 7:
	Investigation of signal reconstruction from samples using interpolation techniques and comparing the results with the original signal in the Laplace domain.

	EXP 8:
	Calculation of Fourier series coefficients for a square wave and sum of the first 50 terms and plotting the Fourier series as a function of time.

	EXP 9:
	Calculate and plot of Fourier transform and Z transform of a given signal.

	EXP 10:
	Write a MATLAB program for finding the impulse response and step response of a system from its difference equation also calculate and plot the response of a given system to a provided input.

	EXP 11:
	Write a MATLAB program for generating pole-zero diagrams from a given system function. 

	EXP 12:
	Write a MATLAB program to plot the magnitude and phase response of a given system.

	

	Text Book:

	1.
	Allan V.Oppenheim, S.Wilsky and S.H.Nawab, ―”Signals and Systems”, Pearson, 2015.

	2.
	A NagoorKani, “Signals & Systems”, 2ndedition, Mc-Graw Hill,2017

	Reference Book:

	1.
	B. P. Lathi, ―Principles of Linear Systems and Signals‖, Second Edition, Oxford, 2009. 

	2.
	R.E.Zeimer, W.H.Tranter and R.D.Fannin, ―Signals & Systems - Continuous and Discrete, Pearson, 2007. 







CO-PO-PSO Mapping

	SIGNALS AND SYSTEMS LABORATORY

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	2
	2
	2
	1
	1
	-
	-
	-
	-
	1
	-
	-
	2
	1
	2

	CO2
	3
	3
	2
	3
	1
	1
	-
	-
	-
	1
	1
	1
	2
	3
	1

	CO3
	3
	2
	3
	2
	2
	1
	1
	1
	-
	1
	-
	-
	2
	1
	2

	CO4
	2
	2
	3
	2
	1
	1
	-
	-
	-
	1
	-
	-
	3
	2
	1

	CO5
	3
	3
	3
	3
	2
	2
	-
	-
	-
	1
	-
	-
	2
	1
	1

	Average
	2.6
	2.4
	2.6
	2.2
	1.4
	1
	0.2
	0.2
	0
	1
	0.2
	0.2
	2.2
	1.6
	1.4

	Level of Correlation:                    3 - High                2 - Medium              1 - Low






	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	INSTRUMENTATION DEVICES AND SYSTEMS -I LAB
	EI2522
	0-0-3
	1.5



	Prerequisite: 
	Understanding of basic principles of physics and chemistry

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Identification of sensor for measurement of physical variables.

	CO2:
	Apply the concept of measurement techniques. 

	CO3:
	Design of signal conditioning circuits for enhancement of sensor signal.

	CO4:
	Simulation of Instrumentation system elements

	List of Experiments (Any Ten)

	EXP 1:
	Temperature sensing using RTD, Thermistor, Semiconductor type temperature sensor and Thermocouple.

	EXP 2:
	Study of Load cell for measurement of weight.

	EXP 3:
	Measurement of linear displacement using LVDT.

	EXP 4:
	Flow measuring transducers (Pitot tube, Rotameter, Orifice plate, Venturi meter etc.…)

	EXP 5:
	Pressure measurement using Bourdon tube.

	EXP 6:
	Design of Regulated power supply unit.

	EXP 7:
	Study of RLL for a PLC based sequential control scheme.

	EXP 8:
	Design of Instrumentation amplifier.

	EXP 9:
	Design of active low pass, high pass & band pass filters.

	EXP 10:
	Design of a microcontroller-based storage & display device.

	EXP 11:
	Experiments based on Laboratory VIEW.

	Text Book:

	1.
	Principles of Measurement Systems-J.P. Bentley (3/e), Pearson Education, New Delhi.

	2.
	Introduction to Measurement and Instrumentation-A.K. Ghosh (3/e), PHI Learning, New Delhi.

	3.
	Measurement Systems Application and Design- E.O. Doeblin (4/e), McGraw-Hill, International, NY.

	Reference Book:

	1.
	Transducers and Instrumentation-D.V.S. Murthy (2/e), PHI Learning, New Delhi.

	2.
	Instrumentation for Engineering Measurements- J.W. Dally, W.F. Riley and K.G. Mc Connel (2/e), John Wiley, NY.


















CO-PO-PSO Mapping

	INSTRUMENTATION DEVICES AND SYSTEMS -I LAB

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	3
	3
	3
	3
	3
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3

	CO2
	3
	3
	3
	3
	3
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3

	CO3
	3
	3
	3
	3
	3
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3

	CO4
	3
	3
	2
	3
	3
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3

	CO5
	3
	3
	3
	3
	3
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3

	Average
	3
	3
	2.8
	3
	3
	2
	2
	2
	3
	3
	3
	3
	3
	3
	3

	Level of Correlation:                    3 - High                2 - Medium              1 - Low



























	SUBJECT NAME
	SUBJECT CODE
	L-T-P
	CREDIT

	COMMUNICATION LAB
	EI2524
	0-0-3
	1.5



	Prerequisite:
	Basic knowledge and use of, various analog and digital components and systems.

	Course Outcomes:

	At the end of the course, a student will be able to:

	CO1:
	Practice the basic theories of communication system

	CO2 :
	Design different types of modulators and demodulators like AM, FM, PWM, PAM, PPM

	CO3:
	Verify the operation of multiplexing, mixer circuit, PLL characteristics etc.

	CO4:
	Analyze the function of PCM and Delta Modulator

	CO5:
	Use computer simulation tools such as P‐SPICE, Laboratory VIEW and MATLAB to carry out

	List of Experiments: (At least 10 experiments should be done)

	EXP 1:
	Basic Measurements using Spectrum Analyzer

	EXP 2:
	Study of Amplitude Modulation and Demodulation

	EXP 3:
	DSB‐SC modulator and Demodulator

	EXP 4:
	SSB Modulation and Demodulation

	EXP 5:
	Study of Frequency Modulation and Demodulation

	EXP 6:
	Study of PAM, PPM and PWM Modulator and Demodulator

	EXP 7:
	TDM Multiplexer and De-multiplexer

	EXP 8:
	FDM Multiplexer and Demultiplexer

	EXP 9:
	AM Super Heterodyne Receivers

	EXP 10:
	Study the functioning of PCM and Delta modulator

	
	Simulation experiments using P-SPICE/ ORCAD /Laboratory VIEW / MATLAB.

	EXP 11:
	AM modulation and demodulation system.

	EXP 12:
	FM modulation and demodulation system.

	EXP 13:
	AM modulator with AWGN noise in MATLAB.

	EXP 14:
	Pre‐emphasis and De-emphasis in FM using P-SPICE

	Text Book:

	1.
	Simon Haykin, Communication Systems,5th Edition ISBN: 978-0-471-69790-9, Wiley

	2.
	Herbert Taub and Donald Schilling, Principles of Communication Systems, 4th edition, 2017, Mc Graw Hill.

	Reference Book:

	1.
	B.P. Lathi, Modern Digital and Analog Communication Systems, Oxford.

	2.
	Proakis J. G. and Salehi M., "Communication Systems Engineering", PearsonEducation,2002.

	3.
	Schaum’s Outlines “Analog and Digital Communication”,3rdedition.


















CO-PO-PSO Mapping

	COMMUNICATION LAB

	Course outcome
	Program Outcomes
	Program Specific Outcomes

	
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO12
	PSOl
	PSO2
	PSO3

	CO1
	2
	2
	1
	1
	1
	-
	-
	-
	-
	1
	1
	2
	2
	3
	1

	CO2
	2
	2
	2
	2
	2
	1
	-
	-
	-
	1
	1
	1
	2
	2
	1

	CO3
	3
	3
	3
	3
	3
	1
	-
	-
	-
	1
	2
	2
	3
	3
	1

	CO4
	2
	2
	2
	2
	2
	1
	-
	-
	-
	1
	1
	2
	2
	2
	1

	CO5
	3
	3
	3
	3
	3
	1
	-
	-
	-
	1
	2
	2
	3
	3
	1

	Average
	2.4
	2.4
	2.2
	2.2
	2.2
	0.8
	-
	-
	-
	1
	1.4
	2.2
	2.4
	2.6
	1

	Level of Correlation:                    3 - High                2 - Medium              1 - Low
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