BS ELECTRICAL ENGINEERING PROGRAM
Curriculum /Scheme of Studies (SOS) in Fall 2020

Curriculum /Scheme of Studies of 1st Semester (Session: 2020-24)
	1st Semester
	Fall

	CC
	SUBJECT NAME
	Th.
	Lab
	Tot.

	PHY-321
	Applied Physics-I
	3
	0
	3

	ELE-301
	Workshop Practice
	0
	1
	1

	ELE-303
	Linear Circuit Analysis
	3
	1
	4

	ENG-321
	Functional English
	3
	0
	3

	CSI-321
	Introduction to Computing Applications
	2
	1
	3

	MTH-323
	Calculus and Analytical Geometry
	3
	0
	3

	PST-321
	Pakistan Studies
	2
	0
	2



PHY-321 Applied Physics 3(3-0)
	Course Title
	Applied Physics
	Course Code
	PHY-321

	Pre-Requisites
	--
	Credit Hours
	3(3-0)

	Text Books
	Title
	Physics for Scientists and Engineers

	
	Author
	Raymond A. Serway and John W. Jewett, Jr.

	
	Publisher
	Cengage Learning

	Reference Book(s)


	Title
	University Physics

	
	Author
	Hugh D. Young, Roger A Freedman

	
	Publisher
	Pearson

	Course Contents /Topics
	Chapter

	Introduction to Electric Field, A point charge in electric field, A dipole in electric field
	23

	Electric Flux, Gauss’ Law and its Applications.
	24

	Electric potential and Electric potential energy, Potential due to a point charge
	25

	Potential due to group of charges, Potential due to an electric dipole
	25

	Introduction to capacitance, Capacitors in parallel and series
	26

	 Energy stored in an electric field, Dielectric
	26

	Resistance, drift velocity, Power in DC circuits
	27

	Introduction to electric current, Effects of Electric Current, Sources of Electricity, Current density, Resistance and Resistivity, Ohm’s Law
	28

	Magnetic Fields, Magnetic forces on charged particles and its applications
	29

	Biot-Savart Law, Amperes Law, Displacement Current, Faradays’ Law
	30

	Lenz’s Law, Induced EMF, Eddy currents, 
	31

	 Maxwell’s equation and their applications
	32

	Resistors, Inductors and Capacitors in AC circuits and energy storage in AC circuits
	32

	Transformers, Electromagnetic waves and their properties
	33

	Semiconductors and super conductors
	34

	Semiconductor Devices, Diodes, Transistors,
	34


ELE-301 Workshop Practice 1(0-1)
	Course Title
	Work Shop Practice 
	Course Code
	ELE-301

	Pre-Requisites
	Nill 
	Credit Hours
	1(0-1)

	Text Books
	Title
	Elements of Workshop Technology 

	
	Author
	Choudhury, 

	Reference Book(s)

	Title
	Workshop Technology

	
	Author
	Chapman

	Lab Experiment contents

	All possible use of safety measurement for different labs

	Concepts in electrical safety and safety regulations

	Describe the earthing concepts, electric shocks and treatment

	Concept of tools used for electricians, wiring regulations

	Introduction of various Electrical Equipment 

	Introduction of various mechanical Equipment

	Drawing and practice in simple house wring and testing methods

	Describe the Symbols for electrical wiring schematics e.g. Switches, lamps and sockets

	Different types of cables and electric accessories including switches, plugs, circuit breakers, and fuses

	Wiring schemes of two-way and three-way circuits and ringing circuits

	Concept of voltage and current measurements

	Electric soldering and soldering tools

	Different soldering methods and skills

	Introduction of PCB, Etching and PCB designing

	Description of transferring a circuit to PCB

	Concept the different drilling and soldering component on PCB testing



ELE-303 Linear Circuit Analysis 4(3-1)
	Course Title
	Linear Circuit Analysis
	Course Code
	ELE-303

	Pre-Requisites
	-
	Credit Hours
	4(3-1)

	Text Book 1
(TB1)
	Title
	Fundamentals of Electric Circuits

	
	Authors
	C Alexander and M Sadiku

	
	Publisher
	McGraw- Hill 5th Edition, 2013

	Reference Book 1
(RB1)
	Title
	Electric Circuits

	
	Authors
	Sergio Franco

	
	Publisher
	Oxford University Press

	Course Contents /Topics
	Chapter

	Course introduction, SI System and its units. The nature of Electricity:  Basics of Voltage and current and their examples
	TB1 - CH1

	Electrical energy and power calculation and conventions. Active Circuit elements like dependent and independent sources and their examples
	TB1 - CH1

	Concept of resistors and ohm's law. Network topologies like branch, node, loop, series, parallel and KCL and their examples
	TB1 – CH2

	KVL and problem solving. Equivalent series/parallel resistance and equivalent circuits.
	TB1 – CH2

	Problems related to current/ voltage dividers and Kirchoff's laws and introduction to Wye and Delta transformations. Problems with wye delta transformations and introduction to d'Arsonval meter movement.
	TB1 – CH2

	Voltmeter, Ammeter, Ohmmeter and Nodal Analysis with problems. Nodal Analysis problems including Nodal analysis with voltage source.
	TB1 – CH3

	Problem solving associated with Nodal Analysis with voltage source and introduction to Mesh Analysis, problem solving using mesh analysis for circuits with and without current sources.
	TB1 – CH3

	Linearity and Superposition principles alongside problems. Problem solving sessions for Midterm exam.
	TB1 – CH4

	Examples of superposition principle, Thevenin’s theorem and examples. 
	TB1 – CH4

	Norton’s theorem and exercise problems. Maximum power transfer theorem, Millman’s theorem, Exercises & related examples
	TB1 – CH4

	Introduction to fields & electrical Physics: Coulomb’s law, Electric fields, Breakdown strength, Resistance of conductors, Resistance of semiconductors, Temperature dependence of resistance, Exercises & related examples
	TB1 – CH6

	Capacitance & capacitors: The nature of capacitance, Capacitor dimensions & dielectrics, Capacitor types & ratings, Series & parallel capacitor circuits, Current & voltage across capacitor, Energy stored by a capacitor, Exercises & related examples
	TB1 – CH6

	Inductance & Inductors: Electromagnetic Induction, Self- inductance, Inductors, Energy stored in inductor, Exercises & related examples
	TB1 – CH6

	Series & parallel circuits: Basics of series and parallel RL circuits Exercises & related examples
	TB1 – CH6

	Series & parallel circuits: Basics of series and parallel RC circuits. Exercises & related examples
	TB1 – CH6

	Alternating current fundamentals: Ac waveforms, Review of trigonometric functions, Waveform parameters, The oscilloscope, Average & Effective values, Exercises & related examples
	TB1 – CH9

	Lab Experiment Contents

	To become familiar with lab equipment and components.

	To interpret and record the ohmic value of a resistor when given a color-coded resistor and to measure its ohmic value using a digital multi-meter.

	To Study and Verify the characteristics of series and parallel circuits.

	To Study and Verify the Ohm’s Law in a Series Circuit.

	To Study and Verify the Ohm’s Law in a Parallel Circuit.

	To Study and Verify Kirchhoff’s Voltage Law (KVL).

	To Study and Verify Kirchhoff’s Current Law (KCL).

	To use mesh analysis as a tool to find different loop currents and common branch currents.

	To become familiar with Star/Delta conversion and calculate power dissipated in each configuration.

	To determine by analysis the values VTH (Thevenin voltage) and RTH (Thevenin resistance) in a DC circuit containing a single voltage source.

	To Verify by analysis the Norton’s Theorem for a DC circuit containing a single voltage source.

	To Study and Verify the Superposition Theorem.

	To Study and Verify the Maximum Power Transfer Theorem.

	To find and verify the Impedance of RC Series Circuit.



Eng-321 Functional English 3(3-0)
	Course Title
	Functional English
	Course Code
	Eng-321

	Pre-Requisites
	N/A
	Credit Hours
	3(3-0)

	Text Books
	Title
	High School English Grammar and Composition

	
	Author
	Wren and Martin 

	
	Publisher
	Prentice Hall

	Reference Book(s)


	Title
	English for Academic Purpose

	
	Author
	

	
	Publisher
	

	Course Contents /Topics

	Orientation of the Class & introduction to Course
Parts of speech

	Definition of noun, its type, Cases & Gender and Rules for Singular to Plural

	Definition and types of Pronoun & Adjective

	Definition and types of Verb, Adverb

	Definition and types of Preposition, Conjunction and Interjection

	Tense (Simple, Continuous, Perfect and Perfect Continuous) Past, Present and Future

	Active and Passive Voice

	Definition, Types of Articles and their uses

	Writing Skills: Different Stages of writing Descriptive, Narrative and Argumentative writing

	Writing Practice, Introduce yourself

	What is precise writing? Techniques of Precise writing and why we learn précis writing?

	Reading Comprehension Skills. Analyzing Paragraphs Structure. Reading for Specific information
Locating Relevant and Irrelevant information

	Reading Techniques. Techniques for Good Comprehension. Skimming and scanning. SQ3R reading technique

	Vocabulary Building Skills. Vocabulary development. Vocabulary enhancement methods. Word formation. Suffixes. Homonyms. Synonyms

	Business Letter and application writing

	Revision and Presentations



CSI – 321 Introduction to Computing Applications 3(2-1)
	Course Title
	Introduction to Computing Applications
	Course Code
	CSI - 321

	Pre-Requisites
	None
	Credit Hours
	3(2-1)

	Text Books
	Title
	Introduction to Computers

	
	Author
	by Peter Norton

	
	Publisher
	McGraw Hill

	Reference Book(s)
	Title
	Discovering Computers

	
	Author
	Shelly, Cashman,Vermaat

	
	Publisher
	Shelly Cashman Series

	Course Contents /Topics
	Chapter

	Basic Definitions and Concepts 
	1

	Hardware: Computer Systems and Components 
	1

	Hardware: Computer Systems and Components 
Interaction with Your Computer
	1,2

	Processing Data, Number Systems 
	4

	Modern CPUs
	4

	Storage & Data 
	      5

	Operating Systems
	6

	Database Management Systems 
	11

	The Internet, World Wide Web and the Online World
	8,10

	Computer Networks and Data Communication 
	7

	Computer Networks and Data Communication
	7

	Programming and Development. Low/High level languages 
	12

	Programming Languages and Programming Process
	12

	Understanding the Need for Security measures
	13

	Taking Protective Measures 
	13

	Protecting Your Privacy, Your Computer, and Your Data
	13

	Lab Experiment Contents

	Computer Hardware, Operating System, Internet & Search Engines

	Microsoft Word

	Microsoft PowerPoint

	Microsoft Excel

	Microsoft Access

	Overview of different Browsers, Google Docs 

	Flow Chart/Pseudo Code

	programming in C++ - familiar with tool uses (div- C++ compiler) & structure of C++ programming & I/O interface and data types

	programming in C++ - different operators, operations & evaluation of expressions used in programming technique

	programming in C++ - familiar with conditional statements (if, if-else, if else if & nested if) using various arithmetic operations

	programming in C++ - familiar with conditional statements. (switch statement, compound condition & conditional operator)



MTH-323 Calculus and Analytical Geometry 3(3-0)
	Course Title
	Calculus and Analytical Geometry 
	Course Code
	[bookmark: _Hlk59543077]MTH-323

	Pre-Requisites
	None
	Credit Hours
	3(3-0)

	Text Books (TB1)
	Title
	Thomas’ Calculus by J. R. Hass, C. D. Heil and M. D. Wier, 14 th edition, Pearson, ISBN 9780134438986

	
	Author
	by J. R. Hass, C. D. Heil and M. D. Wier

	
	Publisher
	14 th edition, Pearson, ISBN 9780134438986

	Reference Book(s)(RB1)
	Title
	Calculus with Analytical Geometry 

	
	Author
	S. M. Yusuf, Muhammad Aamin

	
	Publisher
	Ilmi Kitab Khana


	Course Contents /Topics
	Chapter

	Introduction to Limits, Rates of Change and Limits
	1

	One-Sided Limits, Infinite Limits
	1

	Continuity, Continuity at a Point, Continuity on an interval
	1

	Definition and Examples of differentiation, Relation Between Differentiability and Continuity
	2

	Relation Between Differentiability and Continuity 
	2

	Geometrical interpretation of derivative, The Chain Rule 
	2

	Applications of Ordinary Derivatives
	2

	Multivariable functions, Partial derivatives
	2

	Introduction to Indefinite Integrals
	3

	Different Techniques for Integration
	3

	Definite Integrals, Riemann Sum, Fundamental Theorem of Calculus
	3

	Area Under the Graph of a Nonnegative Function, Improper Integrals
	5

	Integration of Inverse functions, Logarithmic and Exponential Functions, Inverse Trigonometric Functions, Hyperbolic Functions and Inverse Hyperbolic Functions 
	5

	Three-Dimensional Geometry, Vectors in Spaces, Vector Calculus 
	5

	Directional Derivatives, Divergence, Curl of a Vector Field
	5

	Conic Sections
	6



ACH-321 Applied Chemistry 2(2-0)
	Course Title
	Applied Chemistry
	Course Code
	ACH-321

	Pre-Requisites
	-
	Credit Hours
	2(2-0)

	Text Books
	Title
	Shreves’s Chemical Process Industries, Fifth Edition (T3) 

	
	Author
	George T. Austin

	
	Publisher
	McGraw- Hil Book Company

	
	Title
	A text Book of Inorganic/Physical Chemistry (B.Sc.)   (T1)

	
	Author
	Ghulam Rasool \Chaudhry

	
	Publisher
	Imtiaz Book Depot

	
	Title
	A text Book of Physical Chemistry (B.Sc.)                (T2)

	
	Author
	Sana Ullah

	
	Publisher
	Ilmi Kitab Khana

	Reference Book(s)


	Title
	Applied Chemistry

	
	Author
	Dr Raman Rani Mittal

	
	Publisher
	Katson Book

	
	Title
	Applied Chemistry-1

	
	Author
	Shelja Sharma & G.H. Hugar

	
	Publisher
	Eagles Book House

	
	Title
	Test Your Chemistry & Inorganic & Applied Chemistry  T4

	
	Author
	Haq Nawaz Bhatti

	
	Publisher
	Caravan Book House

	Course Contents /Topics
	Chapter

	Introduction to Chemical equation and calculations
· Understand how chemical reactions are balanced using coefficients. Read and understand a balanced chemical equation.
	1 (T4)

	Periodic table and its trends
· How they are arranged on the periodic table. Understand what we know about the structure of atoms
	1 (T1)
1 (T4)

	Chemistry of solutions
· Solutions, molarity, molality, normality, preparation of standard solutions, Percentage solutions (w/v, v/v, w/w, v/w), Ppm, ppb, ppt., Difference between homogenous, heterogeneous, colloidal, suspension etc.
	8 (T2)
7( T1)
1 (T4)

	Thermochemistry and chemical thermodynamics, Hess’s law
· Spontaneous” and “nonspontaneous” processes. Understand the concept of the energy units (calorie, kilocalorie and kilojoule).
	5 (T2)
8 (T1)
1 (T4)

	Industrial application of thermochemistry 
	5 (T2)
8 (T1)

	Electrochemistry and Electrolysis
· Electrochemical cells and electrochemical equipment such as anode, cathode. Applications of electrochemistry in synthesis and purification of materials, chemicals and energy storage.
	9 (T2)
6 (T1)
1 (T4)

	Corrosion and its protection
· Different types of corrosion and strategies for preventing or reducing corrosion.
	11 (T1)

	Batteries and Fuel Cell chemistry
	9 (T2)

	Industrial chemistry introduction
· Raw materials utilized in the industrial chemical production and simplified flowsheets of chemical processes.
	10 (T1)

	Important chemicals and their application
· Discuss industrial processes for manufacture of major inorganic chemicals.
	10 (T1)

	Petroleum products and fuel chemistry
· Introduction of the crude petroleum and natural gas & petroleum refining and processing 
	37 & 38 (T3)

	Introduction of Carbon Chemistry & Rubber industry
	8 & 36 (T3)

	Chemistry of polymers and plastic industry
· Fundamentals in polymer science, advanced polymers and engineering covering synthesis and characterization of polymers
	34 (T3)
11 (T1)

	Drinking Water Chemistry 
	3 (T3)

	Chemistry of polluted and treatment of wastewater
	3 (T3)
5 & 6    (T4)

	Identify chemical compounds with harmful effects on environment and propose their control
· Develop a proper attitude to safety and organization with respect to working in a laboratory and handling of chemicals.
	3 & 7 (T3)
5 (T4)

	Handling of toxic chemicals, chemicals used as a Fire Extinguishers, Personal protections Equipment’s for safety during handling of Chemicals

	2 (T3)
5 (T4)





Curriculum /Scheme of Studies of 3rd Semester (Session: 2019-23)
	3rd Semester (Session: 2019-23)

	Course code
	SUBJECT NAME
	Theory
	Lab
	Tot. Credit Hrs.

	MTH-424
	Linear Algebra
	3
	0
	3

	ENG-421
	Communication Skills
	3
	0
	3

	ELE-401
	Digital Logic Design
	3
	1
	4

	ELE-403
	Electromagnetic Field Theory
	3
	0
	3

	ELE-405
	Electrical Network Analysis
	3
	1
	4



MTH-424   Linear Algebra 3(3-0)
	Course Title
	Linear Algebra 
	Course Code
	ELE-424

	Pre-Requisites
	None
	Credit Hours
	3(3-0)


	Text Book (TB1)
	Title
	Linear Algebra and its Applications 

	
	Author
	Gilbert Strang 

	
	Publisher
	USA

	
Text Book (TB2)
	Title
	Mathematical Methods 

	
	Author
	S. M.Yusuf, A. Majeed

	
	Publisher
	Ilmi Kitab Khana, Lahore

	Reference Book (RB)

	Title
	Linear Algebra and its Applications

	
	Authors
	David C. Lay

	
	Publisher
	Dorling Kindersley (India) PLT. Ltd


	Course Contents /Topics
	Chapter

	Matrix, determinants, properties of determinants, geometric meaning of determinants 
	 (TB1) 4, (TB2) 3, (RB)3

	Inverse of a matrix, Algorithm to find the inverse of matrices
	(TB1)1, (TB2) 2, (RB) 3

	Cofactor method for finding the inverse of a matrix
	(TB1) 1, (TB2) 2, (RB) 3

	Crammer Rule, LU factorization
	(TB2) 3, (RB) 3

	System of linear equations, Matrix form of system of Linear Equations 
	(TB2)1, (RB)4

	Gaussian Elimination method, Gauss-Jorden Method 
	(TB2)1, (RB)4

	Consistent and inconsistent systems, Homogeneous system of equations 
	(RB)4

	Traffic Flow Problem, Geometrical interpretation of solution of homogeneous and non-homogeneous equations
	(RB)4

	Vector spaces, subspaces, spanning set, linearly independent sets and basis 
	(TB1) 2, (TB2) 4, (RB) 6

	Dimension of a vector space, null spaces and column spaces of linear transformation, bases for null space and kernal space 
	(TB1) 2, (TB2) 4, (RB) 6

	linear transformations, matrix transformations, domain and range of linear transformations 
	(TB1) 2, (TB2) 4, (RB) 6

	Matrix of linear transformations, geometric interpretation of linear transformations 
	(TB1) 2, (TB2) 4, (RB) 6

	Eigen value and eigen vectors, computing the eigen values, properties of eigen values 
	(TB1) 5, (TB2) 5, (RB) 7

	Diagonalization, applications of eigen values
	(TB1) 5, (TB2) 5, (RB) 7

	Vector in plane, vector in RPn , vector form of straight line, linear combinations 
	(TB1) 5, (TB2)  5, (RB) 7

	Electric circuit Problem, Economic Model
	(RB) 6



ENG-421   Communication Skills 3(3-0)
	Course Title
	Communication Skills
	Course Code
	ENG-421

	Pre-Requisites
	English comprehension & Composition
	Credit Hours
	3(3-0)

	Text Books
	Title
	Technical Communication 

	
	Author
	Sangeeta Sharma

	
	Publisher
	

	Course Contents /Topics
	Chapter

	How to use various English cohesive devices for better writing/ Language as a tool of Communication
	1

	Importance of Technical Communication
	1

	Process of Communication
	2

	Barriers to effective communication
	2

	Levels of communication  
	3

	Flow of communication
	3

	7 c’s of Communication
	3

	Levels of communication in English to cope up with the challenging workplace, Quiz
	3

	Active Listening and Speaking Skills
	4

	Writing various formal letters (inquiry, adjustment, sales and order etc.)
	4

	E-mail writing (structure, layout of e-mail)
Advantages/limitations of e-mail writing
	4

	Effective Presentation strategies
	5

	Interview Skills
	5

	CV and Resume Writing
	5

	Formal Job Application Letters/Preparation of cover letters
	5



ENG-401   Digital Logic Design 4(3-1)
	[bookmark: _Hlk59542451]Course Title
	Digital Logic Design
	Course Code
	ELE-401

	Pre-Requisites
	None
	Credit Hours
	4(3-1)

	Text Books
	Title
	“Digital Design with an introduction to the Verilog HDL”, Prentice Hall, 5th Edition. ".

	
	Author
	by M. Morris Mano and Micheal D. Ciletti,

	
	Publisher
	Prentice Hall

	Course Contents /Topics
	Chapter

	Digital System, Binary Numbers, Number-Base Conversions, Oct al and Hexadecimal al Numbers
	1

	Complements, Signed Binary Numbers, Binary Codes, Binary Storage and Registers, Binary Logic
	1

	Axiomatic Definition of Boolean Algebra, Basic Theorems and Properties of Boolean Algebra
	2

	Boolean Functions, Canonical and Standard Forms, Other logic Operations, Digital Logic Gates, Integrated Circuits
	2

	The Map Method, Four-Variable Map  
	3

	M Five-Variable Map (Optional), Product-of-Sums Simplification
	3

	Don't-Care Conditions, NAND and NOR Implementation
	3

	Other two-level implementations, Exclusive-OR Function, Hardware Description Language
	3

	Combinational Circuits, Analysis Procedure
	4

	Design Procedure, Binary Adder-Subtractor, Decimal Adder, Binary Multiplier 
	4

	Magnitude Comparator, Decoders, Encoders, Multiplexers, HDl Models of Combinational Circuits
	4

	Sequential Circuits, Storage Elements: latches, Storage Elements: Flip-Flops 
	5

	Analysis of Clocked Sequential Circuits, Synthesizable HDL Models of Sequential Circuits, State Reduction and Assignment, Design Procedure
	5

	Registers, Shift Registers, Ripple Counters
	6

	Synchronous Counters, Other Counters
	6

	HDL for Registers and Counters
	6

	Lab Experiment Contents

	FAMILIARIZATION WITH THE RIMS EPAL TRAINER (DIGITAL LOGIC DESIGN PROSPECTIVE) AND ICS OF ALL LOGIC GATES VERIFICATION OF TRUTH TABLES OF ALL LOGIC GATES

	VERIFICATION / IMPLEMENTATION LAWS AND RULES OF BOLLEAN ALGEBRA BY USING LOGIC GATES

	VERIFICATION / IMPLEMENTATION OF DEMORGAN’S THEOREMS, SIMPLIFICATION USING BOOLEAN ALGEBRA AND CONSTRUCTION OF ALL LOGIC GATES BY USING UNIVERSAL GATES

	VERIFICATION / IMPLEMENTATION OF STANDARD FORMS OF BOOLEAN EXPRESSIONS (SOP, POS & ITS CONVERSION).

	VERIFICATION / IMPLEMENTATION OF SOP to POS & POS to SOP CONVERSION.

	VERIFICATION / IMPLEMENTATION OF SIMPLIFICATION OF BOOLEAN EXPRESSIONS USING KARNAUGH MAP.

	IMPLEMENTATION OF HALF-ADDER, FULL-ADDER,

	IMPLEMENTATION OF HALF-SUBTRACTOR, FULL-SUBTRACTOR

	IMPLEMENTATION OF GRAY TO BCD CONVERTER

	IMPLEMENTATION OF LINE DECODER

	IMPLEMENTATION OF LINE ENCODER.

	IMPLEMENTATION OF LINE MULTIPLEXER & DEMULTIPLEXER

	IMPLEMENTATION OF MAGNITUDE COMPARATOR

	IMPLEMENTATION OF VARIOUS FLIP FLOP CIRCUITS

	IMPLEMENTATION OF SISO, SIPO, PISO AND PIPO SHIFT REGISTER.

	DESIGNING OF COUNTER CIRCUITS

	DESIGNING OF FREQUENCY DIVIDER (FREQUENCY DIVISION) & SYNCHRONOUS ASYNCHRONOUS FREQUENCY COUNTER



ELE-403	Electromagnetic Field Theory 3(3-0)
	Course Title
	Electromagnetic Field Theory
	Course Code
	ELE-403

	Pre-Requisites
	Multivariable and Integral Calculus
	Credit Hours
	3(3-0)


	Text Books
	Title
	 “Engineering Electromagnetics”
 7th Edition 

	
	Author
	William Hayt and John A. Buck

	
	Publisher
	McGraw-Hill

	Reference Book(s)


	Title
	Fundamentals of Engineering  Electromagnetics

	
	Author
	David K. Cheng

	
	Publisher
	Addison Wesley


	Course Contents /Topics
	Chapter

	Introduction to Subject and Objectives. 
Vector Analysis
Vector Products, Cartesian coordinate system
	1

	The Spherical Coordinates, cylindrical Coordinate systems
The Experimental law of Coulomb
	1

	Electric Field Intensity
Field due to Continuous Volume Charge Distribution 
 Field of line of charge and sheet charge
	2

	Concept of Electric Flux density,
Gauss’s Law
Application of Gauss’s Law: Some Symmetrical Charge Distribution
Application of Gauss’s Law: Differential Volume Element
	3

	Vector operator and divergence theorem.
Energy Expended in Moving a Point Charge in an Electric Field
The Line Integral
Definition of Potential Difference and Potential
	3,4

	The Potential Field of a Point Charge
The Potential Field of a System of Charges: Conservative Property
Potential Gradient
	4

	Energy Density in the Electrostatic Field
Current and Current Density
Continuity of Current
	4, 5

	Ohm’s Law
Conductor Properties and Boundary Conditions.
The Nature of Dielectric Materials
	5

	Boundary Conditions for Perfect Dielectric Materials
Capacitance
Capacitance of a two wire line
	6

	Poisson’s and Laplace’s equations with examples.
	7

	Biot-Savart Law
Ampere’s circuital laws
	8

	Curl Stoke’s Theorem
	8

	Magnetic Flux and Magnetic Flux Density
The Scalar and Vector Magnetic Potentials
Force on a Moving Charge
Force on a Differential Current Element
	8,9

	Force and Torque on a Closed Circuit
The Nature of Magnetic Materials
Magnetization and Permeability
	9

	Magnetic Boundary Conditions
The Magnetic Circuit
Potential Energy and Forces on Magnetic Materials
Faraday’s law and displacement current 
	9,10

	Maxwell’s Equations in point and integral form
	10



ELE-405    Electrical Network Analysis 4(3-1)
	Course Title
	Electrical network Analysis
	Course Code
	ELE-405

	Pre-Requisites
	Linear Circuit Analysis
	Credit Hours
	4(3-1)


	Text Books
	Title
	"Network Analysis” 

	
	Author
	M.E. Van Valkenburg, 3rd Edition

	
	Publisher
	Prentice Hall, 

	Reference Book(s)


	Title
	Engineering Circuit Analysis

	
	Author
	W. H. Hayt & J. E. Kemmerly

	
	Publisher
	


	Course Contents /Topics
	Chapter

	Introduction
Charge and Energy
Capacitance, Inductance and Resistance Parameters
	1

	Reference directions for Current and Voltages
Active Element Conventions
	2

	Dot Conventions for Couples Networks
Topological Description for Networks
	2

	Kirchhoff’s Laws
Source transformation
	3

	Examples of Formulation of Networks Equations
Duality
	3

	General and Particular Solutions
Time Constants
	4

	The Integrating Factor
	4

	More Complicated networks
	4

	Procedure for Evaluating Initial conditions
Initial Conditions in Elements
	5

	Geometrical Interpretation of derivatives
A Procedure for Evaluating Initial Conditions
	5

	Second order equations
Internal Excitation
	6

	Second order equations
Excited by External energy sources
	6

	Laplace transformation
Introduction
Some Basic Theorems
	7

	Examples of solution of problems with Laplace
Partial Fraction Expansion 
	7

	Network Functions 
One port and two port networks
	10

	Calculation of network functions
	10


	Sr. No.
	Experiment Name

	1
	To verify maximum power transfer theorem.
To observe effect of source and load resistance on efficiency.

	2
	To verify Thevenin theorem.
To draw Thevenin equivalent of a passive resistive network.

	3
	To analyze response of 1st order RC differentiator network for different inputs and at different frequencies.

	4
	To analyze response of 1st order RC integrator network for different inputs and at different frequencies.

	5
	To study the transient response of a series RC circuit.
To differentiate between steady state and transient response.
To understand time constant concept.

	6
	To study the characteristics and frequency response of passive low pass filter.

	7
	To study the characteristics and frequency response of passive high pass filter.

	8
	To design a band pass filter with pass band and observe its amplitude response.

	9
	To observe frequency response of a band stop filter.

	10
	To observe resonance phenomenon in electrical networks and study its effects.
To determine the resonant frequency and bandwidth of the given network using a sinusoidal input

	11
	To observe sinusoidal steady state response of an electrical network.
To determine complex impedance, and power factor of a network.
To grasp the concept of active, reactive and apparent power.

	12
	To differentiate between reciprocal and non-reciprocal networks.
To verify reciprocity theorem.

	13
	To learn DC analysis, AC analysis and transient analysis of electrical networks using PSpice.

	14
	To learn modeling of electrical networks in frequency domain using
Matlab symbolic toolbox.

	15
	To determine two port network z parameters.
To determine two port network y parameters.

	16
	Additional Tasks as per Lab Instructor’s Desire





Curriculum /Scheme of Studies of 5th Semester (Session: 2018-22) 
	5th  Semester (Session: 2018-22)

	Course code
	SUBJECT NAME
	Theory
	Lab
	Tot. Credit Hrs.

	ELE-501
	Electromagnetic Field Theory
	3
	0
	3

	ELE-502
	Wave Propagation and Antennas
	3
	1
	4

	ELE-503
	Signals and Systems
	3
	1
	4

	ELE-505
	Probability Methods in Engineering
	3
	0
	3

	ELE-507
	Power Electronics
	3
	1
	4



ELE-501 Electromagnetic Field Theory 3(3-0)
	Course Title
	Electromagnetic Field Theory
	Course Code
	ELE-501

	Pre-Requisites
	Multivariable and Integral Calculus
	Credit Hours
	3(3-0)


	Text Books
	Title
	 “Engineering Electromagnetics”
 7th Edition 

	
	Author
	William Hayt and John A. Buck

	
	Publisher
	McGraw-Hill

	Reference Book(s)


	Title
	Fundamentals of Engineering  Electromagnetics

	
	Author
	David K. Cheng

	
	Publisher
	Addison Wesley


	Course Contents /Topics
	Chapter

	Introduction to Subject and Objectives. 
Vector Analysis
Vector Products, Cartesian coordinate system
 
	1

	The Spherical Coordinates, cylindrical Coordinate systems
The Experimental law of Coulomb

	1

	Electric Field Intensity
Field due to Continuous Volume Charge Distribution 
 Field of line of charge and sheet charge
	2

	Concept of Electric Flux density,
Gauss’s Law
Application of Gauss’s Law: Some Symmetrical Charge Distribution
Application of Gauss’s Law: Differential Volume Element

	3

	Vector operator and divergence theorem.
Energy Expended in Moving a Point Charge in an Electric Field
The Line Integral
Definition of Potential Difference and Potential

	3,4

	The Potential Field of a Point Charge
The Potential Field of a System of Charges: Conservative Property
Potential Gradient

	4

	Energy Density in the Electrostatic Field
Current and Current Density
Continuity of Current
	4, 5

	Ohm’s Law
Conductor Properties and Boundary Conditions.
The Nature of Dielectric Materials
	5

	Boundary Conditions for Perfect Dielectric Materials
Capacitance
Capacitance of a two wire line

	6

	Poisson’s and Laplace’s equations with examples.
	7

	Biot-Savart Law
Ampere’s circuital laws
	8

	Curl
Stoke’s Theorem
	8

	Magnetic Flux and Magnetic Flux Density
The Scalar and Vector Magnetic Potentials
Force on a Moving Charge
Force on a Differential Current Element
	8,9

	Force and Torque on a Closed Circuit
The Nature of Magnetic Materials
Magnetization and Permeability
	9

	Magnetic Boundary Conditions
The Magnetic Circuit
Potential Energy and Forces on Magnetic Materials
Faraday’s law and displacement current 

	9,10

	Maxwell’s Equations in point and integral form
	10



ELE-502	 Wave Propagation and Antennas 4(3-1)
	Course Title
	Wave Propagation and Antenna
	Course Code
	ELE-502

	Pre-Requisites
	Electromagnetic  Field Theory(EMT)
	Credit Hours
	4(3-1)


	Text Book 1 
(TB1)
	Title
	Antennas: From Theory To Practice

	
	Author
	Yi Huang, Kevin Boyle

	
	Publisher
	John Wiley & Sons Ltd

	Reference Book 1
(RB1)

	Title
	Antenna Theory: Analysis And Design, 3rd Edition

	
	Author
	Constantine A. Balanis

	
	Publisher
	 John Wiley & Sons

	Reference Book 2
(RB2)

	Title
	Antennas For All Applications, 3rd Edition.

	
	Author
	John D. Kraus, R. J. Merhefk

	
	Publisher
	McGraw Hill

	Reference Book 3
(RB3)

	Title
	 Engineering Electromagnetics, 7th Edition 

	
	Author
	William Hayt and John A. Buck

	
	Publisher
	McGraw-Hill

	
	
	


	Course Contents /Topics
	Chapter

	A Short History of  Radio Systems and Antennas, Necessary Mathematics, Basics of Electromagnetics, Maxwell’s Equations 
Boundary Conditions 
	TB1-CH 1
RB3–CH6,10

	Fundamental Parameters of Antennas: Radiation Pattern (Near Field and Far Field (Fraunhofer Region)), Radiation Power Density, Radiation Intensity,  Beamwidth, Directivity, Antenna Efficiency, Gain, Beam Efficiency, Bandwidth 
	RB1 – CH2

	Fundamental Parameters of Antennas: Polarization, Input Impedance, Antenna Radiation Efficiency, Antenna Effective Length and Equivalent Areas, Maximum Directivity and Maximum Effective Area Basic Antenna Types
	RB1 – CH2

	Antenna Parameters: Field and Circuit Point of View, Friis’s Transmission Formula and the Radar Cross-Section
	TB1– CH4

	Circuit Concepts
Lumped and Distributed Element Systems, Transmission Line Theory, Transmission Line Model and solutions.
	TB1 – CH2

	Smith Chart and Impedance Matching, Quality Factor and Bandwidth,
 
	TB1 – CH2

	Various Transmission Lines: Two-wire Transmission Line, Coaxial Cable, Microstrip Line, Strip line, Coplanar Waveguide (CPW), Waveguide Connectors
	TB1 – CH2

	Wave Equation and Solutions, Discussion on Wave Solutions, The Plane Wave, Intrinsic Impedance and Polarization.
	TB1 – CH3

	Radio Wave Propagation Mechanisms, Reflection and Transmission,  Diffraction and Huygens’s Principle,  
	TB1– CH3

	Radio Wave Propagation Characteristics in Media, Antennas to Radio Waves.
	TB1– CH3


	Wire-Type Antennas: Theory and design principles
	TB1– CH4

	Dipoles,  Monopoles and Image Theory, 
Loops and the Duality Principle  
	TB1– CH5

	Helical antenna , Yagi–Uda Antennas(Antenna Array)
	TB1– CH5

	Microstrip Antennas: Operation and design principles
	TB1– CH5

	Antenna fabrication and Measurements
	TB1– CH5

	Special Topics in Antenna
	TB1– CH7


	SR.#

	LAB EXPERIMENT DESCRIPTION

	1.
	Introduction to Antenna Trainer ATC 5000 and Antenna Design Software CST

	2.
	Implementation of simple Monopole antenna using CST 

	3.
	Implementation of Dipole Antenna and its Radiation Pattern using CST

	4.
	Demonstration of radiation pattern of Dipole antenna using ATC 5000 antenna trainer.

	5.
	Implementation of Pyramidal Horn Antenna its Radiation Pattern using CST

	6.
	Demonstration of radiation pattern of Pyramidal Horn Antenna using ATC 5000 antenna trainer.

	7.
	Implementation of Yagi-Yuda Antenna its Radiation Pattern using CST

	8.
	Demonstration of radiation pattern of Yagi-Yuda Antenna using ATC 5000 antenna trainer.

	9.
	Implementation of Helical Antenna and its Radiation Pattern using CST 

	10.
	Demonstration of radiation pattern of Helical Antenna using ATC 5000 antenna trainer.

	11.
	Implementation of Microstrip Patch Antenna and its Radiation Pattern using CST

	12.
	Demonstration of radiation pattern of Microstrip Patch Antenna using ATC 5000 antenna trainer.

	13.
	Implementation of Parabolic Reflector Antenna and its Radiation Pattern using CST 

	14.
	Demonstration of radiation pattern of Parabolic Reflector Antenna using ATC 5000 antenna trainer.

	15.
	Implementation of Rectangular Patch Antenna Array and its Radiation Pattern using CST



ELE-503   Signals and Systems 4(3-1)
	Course Title
	Signals and Systems
	Course Code
	ELE-503

	Pre-Requisites
	Complex Variables and Transforms
	Credit Hours
	4(3-1)


	Text Books (TB)
	Title
	Signals & Systems 

	
	Author
	by Alan V. Oppenheim, 

	
	Publisher
	Prentice Hall

	Reference Book(s)(RB)


	Title
	Digital Signal Processing

	
	Author
	B. Somanathan Nair

	
	Publisher
	


	Course Contents /Topics
	Chapter

	Introduction of signals and systems, representations of signals (graphical, functional, tabular, sequence)
	1, (Class Notes)

	Basic type of signals (unit step function, unit impulse function, ramp signal, exponential signal, rectangular signal, triangular signal, sinusoidal signal, sinc function)
	3 (RB)

	Signals basic operations (time shifting, time folding/reversal, time scaling, addition, subtraction & multiplication)
	1, (Class Notes)

	Classification of signals (continuous and discrete time signal, deterministic and non-deterministic signal, even and odd signal, periodic and aperiodic signal, energy and power signals, real and imaginary signals)
	3 (RB)

	Classification of systems (linear and non-linear systems, time variant and time invariant systems, linear time variant and linear time invariant systems, static and dynamic systems, causal and non-causal systems, invertible and non-invertible systems, stable and unstable systems)
	4 (RB)

	Convolution/ Correlation for continuous and discrete time signal and systems
	2 (TB)

	The Fourier Series for continuous time periodic signals
	3 (TB)

	Discrete Fourier Series / Discrete Fourier Transform for discrete time periodic signals
	3 (TB)

	The Fourier Transform for continuous time non-periodic signals
	4 (TB)

	The Fourier Transform for continuous time non-periodic signals
	4 (TB)

	The Discrete Time Fourier Transform for discrete Time non-periodic Signals.
	5 (TB)

	The Discrete Time Fourier Transform for discrete Time non-periodic Signals.
	5 (TB)

	The Laplace Transform of some common signals
	9 (TB)

	Properties of Laplace Transform
	9 (TB)

	Z transform of some common signals
	10 (TB)

	Properties of Z transform
	10 (TB)


	Sr. No.
	Experiment Name

	1
	Introduction to MATLAB arithmetic variables, functions and commands

	2
	Plot Basic Trigonometric Functions In MATLAB

	3
	Generation And Plotting Of Different Baseband Analog And Discrete Signals In MATLAB

	4
	Creating, Concatenating, And Expanding Matrices

	5
	Generation And Plotting Of Sinusoidal Signal, Unit Impulse, Unit Step, Exponential Signals

	6
	Analog To Digital Conversion Using Sampling Theorem

	7
	Matrix And Array Operations

	8
	Frequency Response Of Low Pass Filter

	9
	Impulse Response Of Discrete Time And Continuous Time Signals 

	10
	Shifting, Inversion And Scaling Of Signal Using MATLAB

	11
	Continuous time convolution

	12
	Discrete Time Convolution

	13
	Interconnections Of Systems In Parallel And Cascade

	14
	Continuous Time Fourier And Inverse Fourier Transform

	15
	Discrete Time Fourier And Inverse Fourier Transform

	16
	Laplace and z-Transform



ELE-505   Probability Methods in Engineering 3(3-0)
	Course Title
	Probability Methods in Engineering
	Course Code
	ELE-505

	Pre-Requisites
	None
	Credit Hours
	3(3-0)


	Text Books
	Title
	Probability, Random variables and Random signal principles, 4th Ed.

	
	Author
	by Peyton Z. Peebles

	
	Publisher
	McGraw-Hill

	Reference Book(s)


	Title
	Probability, Statistics and Random Processes for Electrical Engineering 3rd Ed.

	
	Author
	Alberto L. Garcia

	
	Publisher
	Pearson

	Text Books
	Title
	Probability, Random variables and Random signal principles, 4th Ed.

	
	Author
	by Peyton Z. Peebles

	
	Publisher
	McGraw-Hill

	Reference Book(s)


	Title
	Probability, Statistics and Random Processes for Electrical Engineering 3rd Ed.

	
	Author
	Alberto L. Garcia

	
	Publisher
	Pearson


	
	


	Course Contents /Topics
	Chapter


	Introduction to the course, set theory, Venn diagrams, set operations
	1

	Probability theory, events, sample space, Probability axioms, Mathematical model of experiments, Joint probability and conditional probability
	1

	Total probability and Bayes’ theorem, Multiple events, Independent events, Properties of independent events, Combined experiments, Events on combined space
	1

	Permutations and combinations, Bernoulli Trials. 
	1

	Random variables, Discrete and Continuous random variables
	2

	Probability density functions, Gaussian random variable
	2

	Other distributions and density functions, different random variables, Conditional distribution function, Properties of conditional distribution function
	2

	Conditional density function, Properties of conditional density function
	2

	Expectations, Expected value of a function of RV
	3

	Moments, Central moments, Chebychev’s inequality
Functions that give moments
	3

	Vector random variables, Joint distribution and its properties, Joint density and its properties
	4

	Marginal density functions, Conditional distribution and density, Statistical independence, Distribution and Density of sum of random variables
	4

	Expected value of function of random variables
	5

	Jointly Gaussian random variables
	5

	Random process concept
	6

	Stationarity and Independence, Correlation functions
	6




ELE-507   Power Electronics 4(3-1)
	Course Title
	Power Electronics
	Course Code
	ELE-507

	Pre-Requisites
	Electronics Devices and Circuits
	Credit Hours
	4(3-1)


	Text Books
	Title
	Power Electronics for Technology

	
	Author
	by Ashfaq Ahmed

	
	Publisher
	

	Reference Book(s)


	Title
	Principles of Electronics

	
	Author
	By VK Mehta

	
	Publisher
	


	



	Course Contents /Topics
	Chapter

	Introduction to Power Electronics, Power Diode Basics, Structure, Types, Characteristics and Working
	1,2

	SCR Working, Characteristics, Structure, Modes, Operation and Basics, Two Transistor Analogy of SCR
	4

	Switching Characteristics of SCR, Gate Characteristics of SCR
	4

	SCR Triggering Methods, Commutation Methods of SCR, SCR Protection, R and RC triggering circuits of SCR
	4

	TRIAC Working, Characteristics & Structure, Modes of TRIAC. DIAC Working, Characteristics & Basics
	21(2ND book)

	Power BJT Basics, Structure, Working & Operating Modes
	3

	Power MOSFET Working, Structure & Characteristics.
	3

	IGBT Basics, Structure, Working & Characteristics
	3

	Basics of Converters in Power Electronics
	5,7

	Rectifiers (AC to DC), Half Wave Rectifiers, Full Wave Rectifiers.
	
5,7

	Inverters (DC to AC), Inverter Design Problems, PWM Inverters
	10

	Inverter Design Problems
	10

	Choppers (DC to DC), Basic Principles, Step Up Choppers (Boost)
	9

	Step Down Chopper (Buck), Buck-Boost Chopper
	9

	AC Voltage Controllers (AC to AC)
	11

	Cyclo-converters.
	11


	Sr. No.
	Experiment Name

	1
	To verify the operation of single phase half wave rectifier

	2
	To verify the operation of single phase Full wave rectifier

	3
	To verify the operation of Three phase Half wave rectifier

	4
	To verify the operation of Three phase Full wave rectifier

	5
	To verify the operation of Single phase Half wave phase controlled  rectifier

	6
	To verify the operation of Single phase Full wave phase controlled  rectifier

	7
	To verify the operation of /three phase Half wave phase controlled  rectifier

	8
	To verify the operation of Three phase Full wave phase controlled  rectifier

	9
	To Verify the operation of BUCK (Step Down) converter

	10
	To Verify the operation of BOOST (Step up) converter

	11
	To verify the operation of PWM wave voltage inverter

	12
	To verify the operation Square wave voltage inverter

	13
	To verify the operation of single phase cyclo converter

	14
	To verify the operation of single phase AC control

	15
	Final Demonstration






Curriculum /Scheme of Studies of 7th Semester (Session: 2017-21) 
	7th  Semester (Session: 2017-21)

	Course code
	SUBJECT NAME
	Theory
	Lab
	Tot. Credit Hrs.

	ELE-601
	Computer Communication Networks
	3
	1
	4

	ELE-603
	RF and Microwave Engineering
	3
	1
	4

	ELE-605
	Digital Communications
	3
	1
	4

	ELE-607
	Senior Design Project-I
	0
	3
	3




ELE-601	 Computer Communication Networks 4(3-1)
	Course Title
	Computer Communication and Networks
	Course Code
	ELE-601

	Pre-Requisites
	Communication System
	Credit Hours
	4(3-1)


	Text Books
	Title
	Data and Computer Communications 

	
	Author
	William Stallings

	
	Publisher
	Pearson Prentice Hall

	
	Title
	Computer Networks – A Systems Approach

	
	Author
	Larrie Peterson and Bruce Davie

	
	Publisher
	Morgan Koffman

	
	Title
	Cisco Certified Network Associate 

	
	Author
	Todd Lammle

	
	Publisher
	Sybex

	Reference Book(s)


	Title
	Computer Networks

	
	Author
	Andrew S. Tanenbaum

	
	Publisher
	Pearson Education International

	
	Title
	TCP/IP Protocol Suite

	
	Author
	Bahrouz A. Forouzan

	
	Publisher
	McGraw Hill


	Course Contents /Topics
	Chapter

	Introduce and motivate students for the course, explain communications model, apprise them of various communication tasks, briefly introduce to circuit switching, packet switching ATM, Frame Relay, LAN, MAN, WAN and example networks.
	1 Stallings


	Explain the need of Protocol Architecture, explain sample architecture and OSI and TCP/ IP architectures with the help of diagram with focus on concept of layers.   
	2 Stallings


	Explain physical layer concepts i.e. time domain and frequency domain concepts, data rate, bandwidth and spectrum analog and digital signals. 
	3 Stallings

	Discuss transmission impairments i.e. Attenuation, delay distortion and noise; and explain Nyquist and Shannon capacity. Explain types of guided media i.e. twisted pair, coaxial cable and optical fiber.
	3, 4 Stallings

	Discuss wireless transmission frequencies, parabolic reflective antennas, antenna gain, broadcast radio, infrared. Discuss wave propagation methods: ground wave, sky wave and LOS propagation and LOS transmission. 
Discuss asynchronous and synchronous transmission.
	4, 6
Stallings

	Explain types of error, study cyclic redundancy check algorithm for error detection and hamming distance method of error correction with the help of diagrams and example;
Discuss the need for flow control; Study stop and wait flow control and sliding window flow control with the help of illustrations
	6, 7
Stallings


	Explain Sliding window flow control, Error Control, Types of error control: Stop-and-wait ARQ, Go-back-N ARQ and selective reject ARQ with the help of diagrams.
	7
Stallings

	Discuss working of Ethernet (802.3) protocol, its topology, packet format and Binary Exponential Backoff Algorithm.
Discuss wireless networking (802.11), 802.11 architecture, hidden node and exposed node problems in wireless and their remedies
	2 Peterson/Davie



	Discuss circuit switching and packet switching and differentiate between datagram and virtual circuit approach to packet switching. 
Discuss Internet Protocol (IP), IP packet delivery model, IP packet format 
	10 Stallings
4 Peterson/Davie


	Discuss how an IP packet is fragmented and reassembled with the help of diagram and examples. 
Discuss IP addressing with help of examples. 
	4
Peterson/Davie
CCNA

	Discuss Address Resolution Protocol (ARP), Dynamic Host Configuration Protocol (DHCP), Internet Control Message Protocol (ICMP) and their packet formats. 
Discuss Virtual Networks and Tunnels and IP Tunneling
	4 Peterson/Davie


	Explain routing, differentiate between forwarding and routing; Explain distance vector routing and apply routing protocols to example networks. Discuss count-to-infinity problem 
	4 Peterson/Davie


	Explain link state routing and apply Djikstra’s alogorithm to example network to find least cost path. Discuss OSPF protocol and OSPF packet format. Discuss cost metrics.
	4 Peterson/Davie


	Explain inte rdomain routing in detail. Discuss IPv6 packet format. 
	4
Peterson/Davie


	Discuss need for end-end protocols. Explain UDP protocol, discuss its packet format. Discuss the issues with end-to-end protocols
	4 Peterson/Davie

	Discuss TCP protocol and TCP segment format. Discuss three-way hand-shake algorithm and state-connection diagram.
	5 Peterson/Davie


	Sr. No.
	Experiment Name

	1
	Familiarization with Network Devices and Packet Tracer

	2
	Familiarization with Ethernet Cables and different type of cable connections

	3
	Understanding IP addresses and learning subnetting

	4
	Familiarization with Command Line Interface (CLI) and learn basic switch operating commands

	5
	To understand connectivity with switches and filling address resolution protocol (ARP) and MAC-Address Tables

	6
	Understanding Spanning Tree Protocol and Configuring VLANs

	7
	Configure VLANs on Multiple Switch and Function of Trunk Ports on Switches

	8
	To learn functioning of HUB and connectivity the HUB to SWITCH

	9
	Familiarization with Router and Understanding Router functions

	10
	Configuring interfaces of different routers and Configuring stating routing

	11
	Familiarization with DHCP and Configuring DHCP

	12
	Understanding Dynamic Routing and Familiarization with Routing Information Protocol (RIP) with Configuring RIP

	13
	Familiarization with Open short path first Protocol (OSPF) and Configuring OSPF. Also its types

	14
	Configuration of the EIGRP (Enhanced Interior Gateway Routing Protocol).

	15
	Configuration of the IGRP (Interior Gateway Routing Protocol).

	16
	Configuration of the E-phone through VLAN.(Open Ended Lab)




ELE-603   RF & Microwave Engineering 4(3-1)
	Course Title
	RF & Microwave Engineering
	Course Code
	ELE-603

	Pre-Requisites
	Electromagnetic Field Theory
	Credit Hours
	4(3-1)


	Text Books
	Title
	RF Circuit Design 

	
	Author
	by Reinhold Ludwig 

	
	Publisher
	Pearson


	
	

	Course Contents /Topics
	Chapter

	Introduction to RF Design
	1

	RF behavior of Passive Components
	1

	Transmission Line Theory, Equivalent circuit Representations
	2

	General Transmission Line Equations, Microstrip, Terminated Lossless Transmission Lines
	2

	Special Termination Conditions, Source and Loaded Transmission Lines
	2

	The Smith Chart
	3

	Impedance, Admittance Transformation
	3

	Parallel and Series Connections
	3

	Single and Multiport Networks
	4

	Scattering Parameters
	4

	Directional and Hybrid Couplers
	4

	Overview of Filter Design, Basic Resonator and Filter Configurations
	5

	Special Filter Realization, 
	5

	Filter Implementation, Coupled Filter
	5

	Matching and Biasing Networks
	8

	Microstrip Line Matching Networks
	8


	Sr. No.
	Experiment Name

	1
	Introduction and description of microstrip trainer ms-3000

	2
	Calibration  of the microwave vco source and crystal diode detector

	3
	Measurement of basic properties of  a 3-port circulator 

	4
	Measurement of insertion loss characteristic of a low pass filter (lpf)

	5
	Measurement of insertion loss characteristic of a band pass filter (bpf)

	6
	Measurement of directional properties of a directional coupler

	7
	Measurement of coupling, directivity and insertion loss of a directional coupler

	8
	Measurement of return loss of microstrip load

	9
	Measurement of reflection coefficient of microstrip load

	10
	Measurement of vswr of microstrip load

	11
	Measurement of properties of rat race hybrid ring coupler 

	12
	Measurement of power divison characteristics of power divider over a band of frequencies 

	13
	Measurement of impedance of a resistive load using shunt stub

	14
	Comparison of return loss, reflection coefficient and vswr of 50 ohm termination and low pass filter

	15
	Introduction to hfss structure design in microwave engineering

	16
	Basic microwave components design using hfss




ELE-605    Digital Communications 4(3-1)
	Course Title
	Digital Communication
	Course Code
	ELE-605

	Pre-Requisites
	Communication Systems
	Credit Hours
	4(3-1)


	 Text Books
	Title
	Digital Communications: Fundamentals and Applications, 

	
	Author
	B. Sklar,

	
	Publisher
	2nd edition, Prentice Hall.

	Reference Book(s)


	Title
	Communication Systems Engineering, 

	
	Author
	John G. Proakis, Masoud Salehi

	
	Publisher
	2nd edition, 


	Course Contents /Topics
	Chapter

	Baseband Modulation: 
Analog to Digital Conversion:
Elements of digital communication systems, advantages of digital
communication systems, Elements of PCM: Sampling, Quantization & Coding, Quantization error, 
Continued…
	2

	Companding in PCM systems. Differential PCM systems (DPCM). 
	2

	Time Division
Multiplexing & Demultiplexing.
	

	Delta modulation: 
Its use and applications, adaptive delta modulation, 
	3

	comparison of
PCM and DM systems,
	

	Noise in PCM and DM systems. Illustrative Problems.
Chapter-2
	3

	Digital Modulation Techniques:
Introduction, ASK modulator, Coherent and Non-Coherent ASK
detector, FSK modulator, Spectrum of FSK, coherent reception, non-coherent detection of FSK,
Continued…
Chap-4
	4

	BPSK transmitter, Coherent reception of BPSK, DPSK, QPSK.
Chap-4
	4

	Data Transmission: 
Base band signal receiver, probability of error, The optimum filter, Matched filter,
Continued…
Chap-3
	3

	Probability of error using matched filter. Optimum filter using correlator. 
Chap-3
	3

	Probability of error of ASK, FSK, BPSK and QPSK. Illustrative Problems.
Chap-4
	

	Information Theory: 
Discrete messages, Concept of amount of information and its properties. Average information, Entropy and its properties.

Continued…
	8
(John Proakis)

	Information rate, Mutual information and its
Properties, Illustrative Problems.
	8

	Source Coding: 
Introduction, Advantages, Hartley Shannon’s theorem, 
bandwidth –S/N tradeoff, 

Continued….
	8

	Shanon- Fano coding, Huffman coding, Illustrative Problems.
	8

	Linear Block Codes: 
Introduction, Matrix description of Linear Block codes, Error detection and error correction capabilities of linear block codes, Hamming codes.
	4

	Convolution Codes: 
Introduction, encoding of convolution codes, time domain approach,
transform domain approach
	4


	 Sr. No.
	Experiment Name

	1
	To understand the basic working principle of lab view with the help of an example of virtual instrumentation and hardware connection covering signal analysis, signal operations, filtering- etc.

	2
	Simple Analogue to Digital conversion (Proteus Simulation of A/D conversion)

	3
	Simple Analogue to Digital conversion(Hardware Implementation)

	4
	Pulse -Code –Modulation simulation on MATLAB.

	5
	Pulse Amplitude Modulation (Proteus Implementation) 

	6
	Pulse Amplitude Modulation (Hardware Implementation)

	7
	Pulse Width Modulation(Proteus Implementation)

	8
	Pulse Width Modulation (Hardware Implementation)

	9
	Amplitude Shift Keying (Proteus Implementation)

	10
	Amplitude Shift Keying (Hardware Implementation)

	11
	Binary Phase Shift Keying (Proteus Implementation)

	12
	Binary Phase Shift Keying (Hardware Implementation)

	13
	Frequency Shift Keying (Proteus Implementation)

	14
	Frequency Shift Keying Hardware Implementation

	15
	Delta Modulation Using (MATLAB)

	16
	Adding noise to a Waveform and Filtering using LAB VIEW



ELE-607	 Senior Design Project 3(0-3)

