LIST OF COURSES OF B.E TELECOMMUNICATION ENGINEERING

	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	FIRST YEAR (FIRST SEMESTER)*

	1.
	Functional English  
(ENG111)
	100
	00
	100

	2.
	Applied Calculus
(MTH108)
	100
	00
	100

	3.
	Introduction to Computing
(CS103)
	100
	50
	150

	4.
	Applied Physics
(EL115)
	100
	50
	150

	5.
	Professional Ethics
(SS125)
	50
	00
	50

	
	Total
	450
	100
	550


	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	FIRST YEAR (SECOND SEMESTER)*

	1.
	Basic Electronics
   (ES112)
	100
	50
	150

	2.
	Date Structure & Algorithms
  (CS121)
	100
	50
	150

	3.
	Introduction to Simulation Tools
  (TL111)
	00
	50
	50

	4.
	Linear Algebra & Analytical Geometry   (MTH112)
	100
	00
	100

	5.
	Communication Skills-1
(ENG113)
	50
	00
	50

	6.
	Pakistan Studies
 (PS106)
	50
	00
	50

	7.
	Islamic Studies/Ethics
(SS111)
	50
	00
	50

	
	Total
	450
	150
	600


*Note: The courses of first year (1st & 2nd Semesters) were approved by the Academic Council vide Res. 80.17 Dated: 13-12-2012
	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	SECOND YEAR (FIRST TERM)**

	1.
	Differential Equations & Fourier Series    (MTH201)
	100
	00
	100

	2.
	Electrical Circuits
(EL201)
	100
	50
	150

	3.
	Amplifiers & Oscillators
(ES201)
	100
	50
	150

	4.
	Digital Electronics
(ES211)
	100
	50
	150

	5.
	Engineering Economics & Management    (IN201)
	100
	00
	100

	
	Total
	500
	150
	650


	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	SECOND YEAR (SECOND TERM)**

	1.
	Complex Variables & Transforms
(MTH211)
	100
	00
	100

	2.
	Sequential Circuit Design
(ES221)
	100
	50
	150

	3.
	Electromagnetics
(ES232)
	100
	00
	100

	4.
	Linear Integrated Circuits & Filters
(ES241)
	100
	50
	150

	5.
	Microprocessor & Interfacing Techniques(ES251)
	100
	50
	150

	
	Total
	500
	150
	650


**Note: The courses of second year (1st & 2nd terms) were approved by the Academic Council vide Res. 80.18 Dated: 13-12-2012
	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	THIRD YEAR (FIRST TERM)***

	1.
	Electromagnetic Waves & Radiating Systems(TL302)
	100
	50
	150

	2.
	Signals & Systems (TL313)
	100
	50
	150

	3.
	Numerical Analysis & Computer Applications (MTH301)
	100
	50
	150

	4.
	Analog & Digital Communications  (TL321)             
	100
	50
	150

	5.
	Technical Report Writing & Presentation Skills-1 (ENG319)
	50
	00
	50

	
	Total
	450
	200
	650


	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	THIRD YEAR (SECOND TERM)***

	1.
	Computer Communication & Networking (TL332)
	100
	50
	150

	2.
	Digital Signal Processing (TL343)
	100
	50
	150

	3.
	Probability & Stochastic Processes (TL352)
	100
	00
	100

	4.
	Opto-Electronics (ES322)
	100
	00
	100

	5.
	Radar System Engineering (TL362)
	100
	50
	150

	
	Total
	500
	150
	650


***Note: The courses of third year (1st & 2nd terms) were approved by the Academic Council vide Res. 80.19 Dated: 13-12-2012
	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	FOURTH YEAR (FIRST TERM)***

	1.
	Fiber Optic Communications 
(472)
	100
	50
	150

	2.
	Satellite Communications
(411)
	100
	50
	150

	3.
	Wireless Communications                           (422)
	100
	00
	100

	4.
	Principles of Telecom Traffic Engineering   (433)
	100
	50
	150

	5.
	Transmission & Switching System              (443)
	100
	50
	150

	
	Total
	500
	200
	700


	S. No.
	Name of Subject
	Marks (Theory)
	Marks (Practical)
	Total Marks

	FOURTH YEAR (SECOND TERM)***

	1.
	Broadband Digital Networks
 (TL452)
	100
	50
	150

	2.
	Microwave Engineering
(TL463)
	100
	50
	150

	3.
	Spread Spectrum Communications
(TL402)
	100
	50
	150

	4.
	Mobile Network Planning                          (TL482)
	100
	50
	150

	5.
	Project/Thesis
(TL499)
	000
	200
	200

	
	Total
	400
	400
	800


***Note: The courses of fourth year (1st & 2nd terms) were approved by the Academic Council vide Res. 80.20 Dated: 13-12-2012
	First Year
	1st Semester
	


	
	


	
	



	
	2nd Semester
	



	
	


	
	



	Second Year
	1st Term
	




	
	

	
	


	
	2nd Term
	


	
	


	
	


	Third year
	1st Term
	


	
	

	
	


	
	2nd Term
	



	
	


	
	



	Final Year
	1st Term
	


	
	

	
	


	
	2nd Term
	


	
	


	
	



MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Introduction to Computing

Disciplines

:
B.E. Telecommunication Engineering

Course Code

:
CS103
Semester 

:
(1st Semester)
Effective

:
13TL-Batch and onwards 

Pre-requisites

:
NIL



Co-requisite: NIL
Assessment  

: 
20% Sessional 20% midterm and 60% Written Final Examination (Theory)




40% Sessional, 60 %Final Lab Examination (Practical)
Marks

              : 
Theory: 100



Practical: 50 
Credit Hours

: 
3




1



Minimum Contact Hours  : 
42




42
	Aims                                :
	The aim of this subject is to enable the students to interact with computer, which includes know how of basic computer organization, components, related hardware, operating systems and the fundamental techniques of designing software using different programming logics.



	Objectives                       :
	To introduce the computer organization, computer components, operating system and programming principles.


Contents:

History, classification of computers, motherboard, CPU, memory, commonly used devices, storage media, data organization and storage.

Introduction  to  programs and software, system software, application software, operating systems, programming languages, compilation  and  interpretation, problem specification, algorithms, flow chart, pseudo code. Introduction to operating systems. 

Programming techniques, data types and declaration, header file, variables and constants, arrays, input/output, remark, control structures, branching, conditional structures, loops, basic library functions. 

Lab Outline: 

Working with Windows and SUN Solaris. Assembling a computer.

 Introduction to C programming:  Coding, compilation, execution and debugging of simple C programs, Implementation of simple control structures, Implementation of  functions, Implementation of different function styles, input/output, loops, conditional Branching, Arrays, multidimensional arrays, array as function arguments, strings, null character, string functions. Pointer variable, Returning multiple values from functions, Pointers and arrays, Pointers arithmetic, Pointers and strings, Double indirection.

Books Recommended:

1. Brian Williams and Stacey Sawyer, Using Information Technology, Latest Edition,

McGraw-Hill, ISBN: 0072260718 

2. William Stallings, Computer Organization and Architecture: Designing for 
Performance, Latest Edition , Prentice Hall, ISBN: 0131856448, ISBN-13: 

9780131856448 

3. Robert Lafore, “Turbo C++” Latest Edition 

4. Yashvant P. Kanetkar, “Under Standing Pointers in C”

5. Mark G. Sobel, “A practical Guide to SUN Solaris”, Addison-Weseley, ISBN: 020189548x.

Approval:
Board of Studies of Telecom Engg:

Res. No. 8.1.4   
Dated:  10-12-2012


Academic Council


Res. No. 80.17
Dated: 13-12-2012


MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject
 
     :
Functional English 

Disciplines

     : 
 B.E. Telecommunication Engineering

Semester
:
(1st semester)

Effective

     :
13TL Batch and onwards 

Pre-requisites

     :
English Language Proficiency of Intermediate
Co-requisite:

Assessment  

     :
Sessional Work 10%(Assignment 5% and Test 5%  Attendance 10% 





Mid Term 20% Written Examination: 60%

Marks


     :
Theory: 100



Practical: 00 
Credit Hours

     :
3




0



Minimum Contact Hours        :
42




00
Aims:
Enable students to use four skills of language with confidence and use different components of grammar


Objectives:
To comprehend authentic text




Composing different types of sentences




Listen and comprehend lectures and collect information

Identify and improve pronunciation with the help of sounds, Individual and combination of diphthongs, stress patterns and intonation

Content:
Reading:
Interactive Reading, apply the skills of surveying skimming, 




scanning and detailed reading and identify topic sentence

Writing:
Audience Related Writing, composition of sentences, Paragraph, short descriptive writing, précis and letter and application, identify contextual clues with the help of cohesive devices.

Listening:
Collect gist and important points from a listening text or any other oral source viz. Lecture, speech or conversation

Speaking:
Taking part in different real life situations, answer question, argue and explain one’s point of view, ask for information__turn taking techniques and presentation skills. 

Grammar:
Mechanics of English Language, Punctuation, vocabulary, conversion of words, tenses and sentence structure

Recommended Materials: Dawn newspaper, Reader Digest, New Scientist and other interesting materials selected by teachers

Books: A. J, Thomson and A. v. Martinet and Practical English Grammar

Sarwar Zakia, (Edt) 1991 English Study Skills A Spelt Publication Karachi.

R.R. Jordon, 1980 Collins Study skills in English. William Collins Sons & Co. Glasgow Great Britain.

Jones Rhodri, 1986, A New English Course (An Approach to GCSE English Language for Individual Study or Class Use)

K. James at al, 1986, Listening Comprehension and Note-Taking Course (Collins Study Skills In English)

Selected Text from Dawn, Readers Digest, New Scientist and other relevant material of teacher’s Choice.

Book:
1. Oxford Advanced Learning’s Dictionary


2. Oxford Practice grammar By John Eastwood


3. English for Undergraduates by D.H. Howe, T.A. Kirkpatrick and D. L.


4. Essential Grammar in use By Raymond Murphy


5. The concise Guide to writing by Rise B. Axelrod Charles R. Cooper


6. Academic Writing Course by R. R. Jordan


7. Study Skills in English by Michael J.


8. A practical English Grammar by Thomas and Martinet


9. The Ultimate Job search Letter by Martin Yat


10. English for Business by J. Chiver


11. How to Write Better English by Robert allen.

Approval:
Board of Studies of ELDC


Res. No. 1   
Dated: 07-12-2012 

Board of studies Telecom. Eng.

Res. No. 8.1.4 
Dated: 10-12-2012



Academic Council


Res. No. 80.22
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Applies Calculus
Disciplines

:
B.E. Telecommunication Engineering

Course Code

:
MTH 108
Semester 

:
(1st Semester)
Effective

:
13TL-Batch and onwards 

Pre-requisites

:
NIL



Co-requisite: NIL
Assessment  

: 
20% Sessional 20% midterm and 60% Written Final Examination

Marks

              : 
Theory: 100



Practical: 00 
Credit Hours

: 
3




0



Minimum Contact Hours  : 
42




0

Aims: 

To give the idea of calculus and its applications in the  engineering field

Object: 
After completion of this course the student should be able to:

· Know the derivative as a rate measure, slope of straight line and integration as the area under curve.

· Solve the application problems related to the field.

· Know the vector calculus.

Contents: 
Introduction to functions: Mathematical and physical meaning, graphs and types of function.

Introduction to limits: Theorems of limits and their applications to functions. Right hand and left hand limits. Continuous and discontinuous functions and their applications. 

Derivatives: Introduction to derivatives. Geometrical and  physical meaning of derivatives. Partial derivatives and their geometric significance. Application       problems (rate of change, marginal analysis).  

Higher Derivatives: Leibnitz theorem, Rolle’s theorem, Mean value theorem. Taylors and Maclaurins series.  



Evaluation of limits using L’ Hospital’s rule: Indeterminate forms (0/0), 

 (∞/∞), (ox∞), (∞-∞), 1∞, ∞0, 00. 

Application of Derivatives: Asymptotes, curvature and radius of curvature, differentials with application.

Application of partial Derivatives: Euler’s theorem, total differentials; maxima and minima of function of two variables.



Integral Calculus: Methods of integration by substitution and by parts. 


Integration of rational and irrational algebraic functions. Definite integrals,                                
            improper integrals. Gamma and Beta functions; reduction formulae.



Application of Integral Calculus: Cost function from marginal cost, rocket 

flights; area under curve.

Vector Calculus: Vector differentiation and vector integration with their physical interpretation and applications. ( operator, gradient, divergence and curl with their application.
Books Recommended:    

· Benice, D.D., Brief calculus and its applications,
· Raymond, A.B., Applied calculus

· Yousuf, S.M., Calculus and analytical Geometry, Ilmi Kitab Khana, Lahore, 2001.

Approval:
Board of Studies of BSRS:


Res. No. 2.2  
Dated: 05-12-2012 

Board of studies Telecom. Eng.

Res. No. 8.1.1 
Dated: 10-12-2012
Academic Council


Res. No. 80.21     Dated: 13-12-2012

MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject
:
Professional Ethics

Disciplines
:

B.E. Telecommunication Engineering
Course Code

     :
SS125

Semester
:
(1st Semester)

Effective
:
13TL Batch and onwards 
Pre-requisites
:
NIL



Co-requisite: NIL
Assessment  
:
20% Sessional  20% midterm  and 60% Written Final Examination

Marks


     :
Theory: 100



Practical: 00 
Credit Hours

     :
2




0



Minimum Contact Hours        :
28




00
	Aims                                  :
	The course introduces contemporary ethical issues facing the professional community. Topics include moral reasoning, moral dilemmas, equity, justice and fairness, ethical standards, and moral development. Upon completion, students should be able to demonstrate an understanding of their moral responsibilities and obligations as members of the workforce and society.

 

	Objectives                          :
	At the end of the course requirements, the students will be able to:

· Define professional ethics and its evolution.

· Describe the major ethical perspectives.

· Understand and apply ethical decision-making framework

· Understand social responsibility from several dimensions

· Understand how the organization influence ethical decision-making 

· Understand how significant others influence ethical decision-making.

· Develop an effective ethics program.


Course Outlines:

An Overview of Professional Ethics:  Professional Ethics Defined, Social Responsibility and business ethics, The Development of Business/Professional Ethics. Framework for studying Business Ethics
Ethical issues in Business:  Foundation of Ethical Conflict, Classifications of Ethical Issues, Ethical Issues related to Participants and Functional Areas of Business, Recognizing an Ethical Issue.
Social Responsibility:  The Economic Dimension, The legal Dimension, The Ethical Dimension and the Philanthropic Dimension
Ethical Decision-Making Framework:  Ethical Issue Intensity, Individual Factors: Stages of Cognitive Moral Development, Corporate Culture, Significant others, Opportunity, Business Ethics evaluations and intensions, Using the Ethical Decision-Making framework to improve ethical decisions.

How the Organization Influences Ethical Decision-Making :  Organizational Structure and Business Ethics, the role of corporate culture in Ethical Decsion-Making, Group Dimension of organization Structure and Culture, Implications of Organizational Relationship for Ethical Decsions.

Development of an Effective Ethics Program:  An effective Ethical Compliance, Program and Codes of Ethics and Compliance Standards, Manager’s Responsibility, Delegation of Authority, Effective Communication of Ethical Standards, Establishing System to Monitor, Audit and Enforce Ethical Standards,
Text Books: 

1. Ferrel, O. C., and Fraedrich John, “Ethical Decision Making and Cases”, New York: Hougton Miffin. Ed. 3rd ISBN: .

Approval:
Board of Studies:



Res. No. 8.1.4  
Dated: 10-12-2012 



Academic Council


Res. No. 80.17
Dated: 13-12-2012


MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject                   :             Applied Physics                         :             Discipline

:
B.E. Telecommunication Engineering 

Course Code

:     
(EL115)
Semester                              :             (1st Semester)
Effective                              :             13TL-Batch and onwards
Pre-requisites                       :             NIL                                                     Co-requisite: NIL Assessment                          :             20% Sessional 20% mid-term and 60% Written Final 




40% Sessional, 60 %Final Lab Examination (Practical)
Examination Marks            : 
Theory: 100                                      Practical: 50
Credit Hours                       :             3                                                                         1
Minimum Contact Hours:                  42



           42     
Aims                                   :     To  give  an  adequate  knowledge  &  clear  understanding  about  the  basic  concept  of electrical engineering.
Objectives                           :    On completion of this course the students will be able to:
   Understand the concepts of Electrostatics.
   Discuss various concepts of Electromagnetism.
   Apply and understand the Inductance in simple DC Circuits.
   Determine the mean & rms values of alternating currents.  Analyze the effects of resistance, inductance & capacitance in DC Circuits.
Contents:
The Physical Foundation of Electric Circuits, Electric Current, Electric Charge, Coulomb’s Law, Electric  field and Intensity, Electric Potential,  Electromotive  Force (Voltage), Electric Current, Resistance, Conventional Current, AC Signals (Average and RMS Values), Electric and Magnetic Circuits, Ohm’s Law

Resistive Network: Simple Resistive Circuits (Series and Parallel), Kirchhoff Laws, the Voltage-Divider Rule, the Current-Divider Rule, Network Theorems (DC Analysis), RC and RL Circuits, Capacitance and Capacitors, inductors and inductance, Alternating Current Fundamentals,  AC Wave-form, Period and Frequency, Radians and Angular Frequency, Peak and Instantaneous values, Average and Effective values, AC voltage and current in Capacitors and Inductors, Average Power
Magnetic Circuits and Transformers:   Magnetism, Magnetic Fields ,Magnetic effects of electric current, Magnetic circuit concepts, Magnetization curves, characteristics  of magnetic materials, Faraday’s and Lenz’s Laws, Ampere’s Law and its Applications, Eddy Currents, Inductance, Induced Current and Their Applications (Transformers, Generators Etc.)

Recommended Books:
· University Physics by Freedman and Young (Latest Edition),

· College Physics by Resnick, Halliday and Krane (Latest Edition)

· J. David Irwin and Robert M. Nelms, Basic Engineering Circuit Analysis, Eighth Edition, 2006, John Wiley & Sons, ISBN: 0-470-08309-3

· Edward Hughes, “Electrical and Electronic Technology:, Ninth Revised Edition, 2005, Prentice Hall, ISBN: 0131143972.

Approval:
Board of Studies:



Res. No. 8.1.2  
Dated:  10-12-2012


Academic Council


Res. No. 80.17
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING

Title of Subject

:
Basic Electronics 
Disciplines

:
B.E. Telecommunication Engineering

Course Code

:
ES112

Semester

: 
(2nd Semester)

Effective

:
13TL-Batch and onwards 

Pre-requisites

:
Applied Physics (EL115)
             Co-requisite: NIL
Assessment  

:
20% Sessional 20% midterm and 60% Written Final Examination





40% Sessional, 60 %Final Lab Examination (Practical)
Marks

 
:
Theory: 100



Practical: 50 
Credit Hours

:
3




1



Minimum Contact Hours   :
42




42
	 Aims                                 :
	Diodes and transistors are the building blocks of every electronic and communication system. The aim of this subject is to provide the knowledge about the construction and working of basic electronic devices. Good knowledge about this subject will enable them to build large electronic systems successfully.



	Objectives                         :
	To provide foundation of electronic devices & circuits


Contents:
Brief Introduction:    Electronics, Network Theorems
Introduction to Diodes:

Semiconductor Diodes, Forward & Reverse Characteristics of Diode, types of Diodes, equivalent circuits of Diodes, Applications of Diodes

Bipolar Junction Transistors:
Bipolar Junction Transistor, Transistor Operation, Types of Transistor, Transistor Biasing Configurations,  , DC & AC analysis of BJT.

Field Effect Transistors:

FET Biasing and configuration Techniques, DC & AC analysis of FET
Lab Outline:
The emphasis is first on understanding the characteristics of diodes and transistors. Based on this understanding students are required to construct more complex circuits such as rectifier circuits and power supplies.
Diode:  Data sheet reading, analyzing diode characteristics on a curve tracer, finding a defective diode among a batch of non-defective diodes, various kinds of diode and their uses, and drawing of symbols.
Transistor: Determining type (N&P) of an unknown bipolar transistor, labeling leads of an unknown transistor, analyzing transistor characteristics  on a curve tracer, finding a defective transistor among a batch of non- defective transistors, Various kinds of transistors and their uses, and drawing of symbols.
Simulation of Basic Electronic Circuits using PSPICE
Recommended Books:

· Robert Boylestad and Louis Nashelsky, Electronic Devices and Circuit Theory, Latest 

Edition, Prentice Hall, ISBN: 0131189050, ISBN-13: 9780131189058 

· Introductory Electronic Devices and Circuits: Electron Flow Version, Latest Edition, 

Robert Paynter, Prentice Hall, ISBN10: 0131716395, ISBN-13: 9780131716391

· Qurban A. Memon, Irfan A. Halepoto, A Practical Book on Basic Electronics, Latest 

Edition , Naseem Book Depot, ISBN: 969-8680-14-4 

· B.S.Chowdhry and Ahsan Ursani, The First Practical Book on Electronic Workshop, 

Latest Edition, Mehran Infotech Consultants, ISBN: 969-8680-03-9

Approval:
Board of Studies:



Res. No. 8.1.4  
Dated:  10-12-2012


Academic Council


Res. No. 80.17
Dated: 13-12-2012


MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Data Structure and Algorithms
Disciplines

:
B.E. Telecommunication Engineering
Course Code

:
CS121
Semester

:
(2nd Semester)

Effective

:
13TL-Batch and onwards 

Pre-requisites

:
Introduction to Computing (CS103)              Co-requisite: NIL
Assessment  

:
20% Sessional 20% midterm and 80% Written Final Examination





40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100



Practical: 50 
Credit Hours

:
3




1



Minimum Contact Hours   :
42




42
Aims


This course is designed to teach the students the basic data structures. 

In this course, the students will learn the basic data organization, 

storing, searching, retrieval and manipulation techniques. 

Objectives

Data structures are the building blocks of computer software. 

This course is designed to introduce to the students the basic data structures along with related algorithms to equip them to build efficient computer programs.

Contents:

Fundamental data structures, data types, abstract data types, user defined data types, algorithms and their complexity, time-space trade off, arrays, records and pointers, matrices, linked lists, circular lists, two way lists, sequential (array) and linked implementation of stacks and queues, polish notation, recursion, towers of Hanoi, recursive implementation of stacks and queues, priority queues, tree, binary tree, binary search tree, traversals, threaded trees, heap, general trees, graphs, depth-first/breadth first traversal, adjacency matrix, shortest distance algorithms, sorting ,insertion sort, selection sort, merge sort, radix sort), hashing, searching: (linear search, binary search, depth first /breadth first search.

Lab Outline:

Implementation using simple programs of C++ for basic arrays, single dimensional arrays, two dimensional arrays, various algorithms implementation,  Implementation of simple data structure like array, implementation of stacks, queues and priority queues, linked list, doubly linked list, circular linked list, tree searching algorithms, hash algorithms implementation, simple sorting techniques including bubble sorting and selection sorting. Advanced searching schemes including binary searching and quick searching.

Recommended Books:

· Robert Lafore, Object-Oriented Programming in C++, Fourth Edition, 2002, Prentice Hall, ISBN: 0672323087, ISBN-13: 9780672323089
· Horowitz, Sahni and Mehta “Fundamental of Data Structures in C++”W.H Freeman 1995, ISBN：0-7167-8292-8

Approval:
Board of Studies:



Res. No. 8.1.4  
Dated: 10-12-2012


Academic Council


Res. No. 80.17
Dated: 13-12-2012


MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Introduction To Simulation Tools
Disciplines

:
B.E. Telecommunication Engineering
Course Code

:
TL111

Semester

:
(2nd Semester)

Effective

:
13TL-Batch and onwards

Pre-requisites

:
Introduction to Computing (CS103)              Co-requisite: NIL
Assessment  

:
40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 00



Practical: 50 
Credit Hours

:
0




1



Minimum Contact Hours  :
00
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	Aims                                  :
	The subject aims to provide an introduction to the basic concept and techniques used in system simulation using various simulation tools such as MATLAB, PSPICE.



	Objectives                         :
	To introduce simulation concepts using various tools.


Contents:

Introduction to MATLAB, MATLAB  operating environments,  Computing with MATLAB, programming With MATLAB, problem solving methodologies, program Design and Development, MATLAB programs Algorithms, MATLAB scope or M.file programs Documentation input and output programs to produce and customize simple plots.

Overview of PSPICE, design of simple circuits, various techniques for circuit simulation programs

Recommended Books:

1. William J. Palm III, “Introduction to MATLAB 7 for Engineers” ,second Edition 2004, McGrawHill, ISBN: 0072548185 

2. Stormy Attaway, “ MATALAB: A Practical Introduction To Programming And Problem Solving” Feburary, 2009, ISBN: 13:978-0-7506-8762-1

3. William J. Palm III,” A Concise Introduction To MATLAB”, October, 2007, MCGrawHill, 

ISBN: 0073385832/9780073385839

4. Paul W. Tuinenga, “A guide To Circuit Simulation And Analysis Using PSPICE” Third Edition 1995, ISBN: 0-13-834607-0

5. Andrei Valdimirescu, “The SPICE Book”, Dec, 1993

Approval:
Board of Studies:



Res. No. 8.1.4  
Dated: 10-12-2012


Academic Council


Res. No. 80.17
Dated: 13-12-2012


MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Linear Algebra and Analytical Geometry
Disciplines

:
B.E. Telecommunication Engineering

Course Code

:
MTH 112

Semester 

:
(2nd Semester)

Effective

:
13TL-Batch and onwards 

Pre-requisites

:
NIL



Co-requisite: NIL
Assessment  

: 
20% Sessional 20% midterm and 60% Written Final Examination

Marks

              : 
Theory: 100



Practical: 00 
Credit Hours

: 
3




0



Minimum Contact Hours  : 
42




0

Aims:

 To Develop the knowledge of matrix algebra, the system of linear equations, 


 analytic geometry of three dimension and multiple integrals.  

Objects: 
After completion of the course, student should be able to:

· Perform the basic operation of matrix algebra.

· Solve the system of linear equations.

· Have concepts of two and three dimensional geometry.

· Find the area volumes of bounded regions by using multiple integrals. 

Contents:
Introductions to matrices and elementary row operations. Brief introduction of matrices. Types of matrices. Introduction to elementary row operations. Echelon and reduced echelon forms. Rank of a matrix. Inverse of a matrix using elementary row operations. 

System of linear equations. System of non-homogeneous and homogeneous linear equations. Gaussian elimination method, Gauss Jordan method. Consistence criterion for solution of homogeneous and non-homogeneous system of linear equations.   Application of system of linear equations.


Determinants. Introduction to determinants. Properties of 
determinants of order n. Rank of a matrix by using determinants. 

Analytic geometry of 3-dimensions. Introduction; Coordinates in R3. 

Line: Coordination of a point dividing a line segment in a given ratio. Straight  line, in R3.  Vector form of a straight line, parametric equations of a straight line, equation of a straight line in symmetric form, direction ratios and direction cosines, angle between two straight lines; distance of a point from a line. 

Plane: Equation of a plane, angle between two planes, intersection of two planes,                   a  plane and a straight line; skew lines. Cylindrical and spherical coordinates.

Sphere: General equation of sphere. Latitude and longitude directions; direction of Qibla.
Multiple Integrals. Evaluation of double and triple integrals in Cartesian and polar coordinates.
Books Recommended:

· D.D. Benice, Brief Calculus and its Applications

· R.A. Barnett, Applied Calculus

· S.M. Yusuf, Calculus and Analytical Geometry

· S.M. Yusuf, Mathematical Methods 

Approval:
Board of Studies of BSRS:


Res. No. 2.2  
Dated: 05-12-2012 

Board of studies Telecom. Eng.

Res. No. 8.1.1 
Dated: 10-12-2012
Academic Council                                           Res.No.80.21      Dated: 13-12-2012

MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
ISLAMIC STUDIES


Disciplines

:
B.E. Telecommunication Engineering

Course Code

:
SS 111

Semester 

:
(2nd Semester)

Effective

:
13TL-Batch and onwards 

Pre-requisites

:
NIL



Co-requisite: NIL
Assessment  

: 
20% Sessional 20% midterm and 60% Written Final Examination

Marks

              : 
Theory: 50



Practical: 00 
Credit Hours

: 
2




0



Minimum Contact Hours  : 
28




0

Aim: 
To provide proper knowledge based on Quran & Hadith.

Objectives:
After completing this course student should be able to:

· Effectively maintained his/her identity in a multicultural world.

· Find solutions to his/her problems from own cultural practices, rather than be influenced by external ideologies.

· Know why Muslims fail to equip themselves with essential survival tools needed in the world today.  

Contents:
Quran and Uloom ul Quran.

· Surah Al-Hujurat.
· Surah Al-Furqan.

· {These both surahs cover all topics related to the ethical values of Islamic society including Taqwa, Taqwa, Simplicity, Lawful earning, Social Justice, Rights of Parents, elders, neighbors, Fear of Allah and Truthfulness. }

· Excellence of Holy Quran (Aijaz ul Quran).

· History of collection and compilation of Holy Quran.

Basic Beliefs of Islam.

· Tauheed, its importance, effects on the life of believer, shirk and its types.
· Prophethood, its need and necessities, characteristics and Finality of prophethood.
· Concept on life hereafter.
· Jihad and its types.
Life history of Holy Prophet Muhammad (صلی اللہ علیہ وسلم)

· Life history at Makkah (Before Propehthood).
· Life history at Makkah (after Propehthood).
· Life history at Madina (including Brotherhood, Charter of Madina, Victory of Makkah and Last Sermon of Holy Prophet Muhammad (صلی اللہ علیہ وسلم)).

· Importance of Hadith and Sunnah.

· Ten selected Ahadiths.

Fundamentals of Islam.

· Prayer, its importance, pre-conditions, obligations and effects.
· Zakat, its aims & objectives, Requirements, Legal recipients, Nisab and benefits.
· Fasting, its philosophy, requirements and benefits.
· Pilgrimage, requirements, types, obligations, procedure and benefits.
Islam and Science.

· Quran and Science.
· Importance of science and technology in Islam.
· Historical contribution of Islam and Muslims in the development of science.
· Verses of Holy Quran those cover different fields of science e.g. social, management and natural science.
Books Recommended:

· A.A. Umrani, Islam: The universal Religion, Naseem book dept, 1994.

· A.Q. Natiq, Sirat-e-Mustaqeem, Urdu bazzar Karachi, 1992.

· S.M. Saeed, Islam aur Hamari Zindagi, Naseem book dept, 1988.

· M. Shabudden, Quran Science and Muslims, Al Maktabah Al Ashrafiya, Lahore, 2000.
Approval:
Board of Studies of BSRS:


Res. No. 2.2  
Dated: 05-12-2012 

Board of studies Telecom. Eng.

Res. No. 8.1.1 
Dated: 10-12-2012

            Academic Council
                             Res. No 80.21       Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
PAKISTAN STUDIES
Disciplines

:
B.E. Telecommunication Engineering

Course Code

:
PS 106

Semester 

:
(2nd Semester)

Effective

:
13TL-Batch and onwards 

Pre-requisites

:
NIL



Co-requisite: NIL
Assessment  

: 
20% Sessional 20% midterm and 60% Written Final Examination

Marks

              : 
Theory: 50



Practical: 00 
Credit Hours

: 
2




0



Minimum Contact Hours  : 
28




0

Aim: 
To provide proper knowledge about the ideology of Pakistan and the modern world.

Objectives:    
The Course is designed to acquaint the students with the rationale of the creation  of Pakistan. It deals in detail with the salient aspects of Pakistan Movement, Focusing on the main objectives of National life. The course moves further to give a broader  perspective of the social, political, constitutional, economic and geographical aspect of Pakistan’s endeavors to develop and progress in the contemporary world for this purpose the main strands of Pakistan’s foreign policy are also included.
Contents:    
Evolution of Muslim society in the sub-continent, Role of Hazrat Mujadid Alf-Sani and Shah Waliullah, War of Independence 1857 its main causes, Aligarh Movement and its achievements Two Nation Theory and Ideology of Pakistan in the light of the sayings of Allama Iqbal and Quaid-e-Azam Muhammad Ali Jinnah, Aligarh Movement and its achievements, Role of religious and educational institutions in promoting process of education  among the muslims, Formation of Indian National Congress 1885 and its role, Establishment of All India Muslim League 1906 and its achievements, Khilafat Movement, its background and causes of its failure, Allahabad Address 1930 and  its importance in creation of Pakistan, Elections of 1937 and role of congress Ministries, Lahore Resolution 1940, its effects on the Muslims of South Asia, Elections of 1946 and transfer of power, The problems faced by Pakistan at her Emergence, Objectives Resolution 1949, Main features of the constitutions 1956, 1962 and 1973 and their Islamic Provisions, The causes of separation of East Pakistan, Foreign Policy of Pakistan and its determinants, Importance of Pak. Relations with USA and China, Pakistan’s role in regional and International  Organisation. UNO, World Bank, IMF, OIC, SAARC and ECO, Pakistan’s Relations with neighboring countries, War against terrorism and its impact on Pakistan, Human right in Pakistan and causes of their violation, Natural sources of Pakistan.
Books Recommended:

· IH Qureshi A Short History of Pakistan.

· Rafiullah Shehab History of Pakistan.

· G. Allana Our Freedom Fighters.

· K.K. Aziz The making of Pakistan.

· Choudhry Muhammad Ali The Emergence of Pakistan.

· K. Arif Pakistan’s Foreign Policy.

· Khawaja Amjad Saeed Economy of Pakistan.

· Safdar Mahmood International Affairs.

· Khalid bin Saeed The Political System of Pakistan.

· Mohammad Azam International relations and practice

Approval:
Board of Studies of BSRS:


Res. No. 2.2  
Dated: 05-12-2012 

Board of studies Telecom. Eng.

Res. No. 8.1.1 
Dated: 10-12-2012


Academic Council


Res. No. 80.21
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
ETHICS
Disciplines

:
B.E. Telecommunication Engineering

Course Code

:
SS 111

Semester 

:
(2nd Semester)

Effective

:
13TL-Batch and onwards 

Pre-requisites

:
NIL



Co-requisite: NIL
Assessment  

: 
20% Sessional 20% midterm and 60% Written Final Examination

Marks

              : 
Theory: 50



Practical: 00 
Credit Hours

: 
2




0



Minimum Contact Hours  : 
28




0

Aims:
To provide proper knowledge based on ethical and moral values of various famous religions.

Objectives:
After completing this course students should be able to:

•
Create stable and healthy civilized atmosphere.

•
Develop uniformity of moral beliefs and behavior.

Contents:
Definition of Ethics and its position in different famous religions.

Islam: 

•
Introduction 

•
Role of Beliefs and Arkans of Islam in character building. 

•
Ethical values including Brotherhood, Equality, Liberty, Tolerance, Social Justice, Rights of Non-Muslim.

•
Ill effects of corruption and respect of law.

Hiduism: 

•
Introduction 

•
Doctrines 

•
Religious books 

•
Concept of Re-Birth 

•
Celebration days 

•
Cast systems, Trimurti and Ethical teachings.

Budhism: 

•
Introduction 

•
Doctrines 

•
Eight Nobel Paths of Buddha 

•
Critical study on concept of Renunciation of material & worldly life.

Christianity: 

•
Introduction 

•
Doctrines 

•
Religious books 

•
Human Honor

•
Self reforms, celebration days and Ethical teachings.

Judaism: 

•
Introduction 

•
Doctrines 

•
Religious books 

•
Ethical Values

•
Ten Commandments of Moses (A.S.)

Books Recommended:

1.
Dr. A Rasheed, Comperative Study of Religions Tahir sons Karachi, 2001.

2.
Aadil Faraz, Ikhlaqiyat Mazahib-e-Aalam ki Nazar main, Apna Idara Lahore 2002.

3.    M Hashim Canna, Mazahib Aalam jo Taqabili Jaezo, Naseem Book dept, 1988
Approval:
Board of Studies of BSRS:


Res. No. 2.2  
Dated: 05-12-2012 

Board of studies Telecom. Eng.

Res. No. 8.1.1 
Dated: 10-12-2012
                            Academic Council


Res. No. 80.21
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject
 
     :
Communication Skills-1
Disciplines

     : 
 B.E. Telecommunication Engineering

Semester
:
(2nd semester)

Effective

     :
13TL Batch and onwards 

Pre-requisites

     :
None




      Co-requisite: None
Assessment  

     :
20% Sessional 20% midterm and 60% written Final Examination
Marks


     :
Theory: 50



Practical: 00 
Credit Hours

     :
2




0



Minimum Contact Hours        :
28




00
	Aims
	:
	To make students proficient in using four skills of language and use different components of communication

	Objects
	:
	

	
	· 
	To communicate with verbal & nonverbal in formal and informal situation

	
	· 
	To know the essential and optional parts of letters, and Memos

	
	· 
	To know about presentation skills & its format, presentation delivery

	
	· 
	To draft, review and present material in formal and informal situation

	Contents
	:
	

	Introduction to Communication to skills

a. Communication Principles.

b. The process of communication.

c. Importance of good communication skills in business environment

A. Communication in business organizations

i. Internal-operational

ii. External-operational

iii. Personal

iv. Challenge of communication in the global market.

Study Skills

a. Brain storming

b. Time-management

c. Effective reading strategies

d. Note-taking

e. Organization

f. Summarizing

Components of communication :

a. Context

b. Sender-Encoder

c. Message

d. Medium

e. Receiver-decoder

f. Feedback

Non Verbal Communication:

a. Appearance and dress codes

b. Body language

c. Silence, time and space

d. Importance of listening in communication

Functional English:

A. Defining factors in everyday communication:

i. In business organization

ii. In social exchanges

B. Role-play/Speaking activities

Public Speaking:

a. Difference between speaking and writing..

b. Reading texts of good public speeches and analysis of their components.

c. Listening to famous public speeches.

d. D. Exercises in public speaking
Formal presentations:

A. Difference between informal and formal presentations

B. Modes of formal presentations

i. Extemporaneous

ii. Prepared

iii. Reading out from a written text

iv. Combination of the above mentioned

C. Purpose of oral presentations

i. Entertain

ii. Persuade

iii. Inform

iv. Sell

D. Mechanics of presentations

i. Organization

ii. Preparation (including AVAs)

iii. Rehearse

iv. Present

E. Teacher shall model presentations both, with and without AVAs
Formal Presentations:

Student presentations.

Correctness of Written Communication:
A. Punctuation

B. Grammar: Some basic principles.

C. Error correcting Exercises.

Written Communication:

A. Systematic approach to effective written communication.

i. Language

ii. Style

iii. Tone

iv. Organization

B. Practice of written communication for a variety of situations.



	Books Recommended
	:
	

	
	i. 
	Ultimate Cover Letter (Martin Yalke) 

	
	ii. 
	Effective Business Communication (Herbert W. Hidebranot) 

	
	iii. 
	The Ultimate Job Search Letters (Martin Yate)

	
	iv. 
	Career Road Map Guide Map for Engineers (Engr. Junaid Shaikh) 

	___________________________________________________________________________________________________

	
	
	


Approval:
Board of Studies of ELDC


Res. No. 1   
Dated: 07-12-2012 

Board of studies Telecom. Eng.

Res. No. 8.1.4 
Dated: 10-12-2012



Academic Council


Res. No. 80.22
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Differential Equations & Fourier series (MTH201)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(3rd    Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Linear Algebra & Analytical geometry (MTH111) Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory: 100 


Practical: 00
Credit Hours

:
4 + 0





Minimum Contact Hours: 
52 + 00

	Aims                                  :
	To give an idea about the formation, solution and the physical application of Ordinary and Partial Differential Equations. The concept of series, Infinite series and Fourier series.

	Objectives                         :
	After completing this course, the student should be familiar with:
· The formation and the solution methods of first order linear and non-linear differential equation. 

· Their geometrical and physical application.

· The Higher order and Partial DE’s and their solutions.

· The Infinite series, testing their convergence and divergence by different tests.

· The Concept of Fourier series. Fourier series of periodic functions with period 2( and with arbitrary period 2L as well as half range Fourier series.


Contents:

Differential equations of first order: 

Differential equation and their classifications, formation of differential equations, solution of differential equations, initial and boundary conditions, Methods of solution of differential equation of first order and first-degree: Separable equations, homogeneous equations, equations reducible to homogeneous, exact differential equations, integrating factor, linear equations, Bernoulli equations, orthogonal trajectories in Cartesian and polar coordinates, applications of first order differential equations. Non-linear first order differential equations: Equations solvable for p, for y and for x, Clairauts equations. 

Higher order linear differential equations: 

Homogeneous linear equations of order n with constant coefficients, auxiliary\characteristic equations. Solution of higher order differential equation according to the roots of auxiliary equation. (Real and distinct, Real and repeated, and Complex). Non-homogeneous linear equations; Working rules for finding particular integral. Cauchy Euler equation. Method of variation of parameters for solving y’’+  p(x)y’ +  q(x)y=   f(x). Applications of higher order linear differential equations. 

Case studies: First and second order differential equations.

Introduction to partial differential equations: 

Method of separable variable Laplace eqlace equation, wave equation, and equation.

Infinite series:

Introduction to sequence and series, harmonic series, convergence and divergence of infinite series. Ratio test, root test, Raabe’s test, integral test.

Fourier Series: 

Periodic function, Fourier coefficients. Fourier series of periodic function with period  2л. Fourier series of functions with arbitrary period. Convergence of Fourier series. Fourier series of odd and even functions. Half range Fourier’s sine and cosine series.

Recommended Books:
1.
Danial Murray, “Differential Equations”
.







2.
H.K. Dass, “Advanced Engineering Mathematics”.






3.
Dr. B.S. Grawall, “Advanced Engineering Mathematics”.

4.
Dr. S.M. Yousuf, “Mathematical Methods”.






5.
John L. Iwaarden, “Ordinary Differential Equations with Numerical Techniques”.



Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING

Title of Subject

:
Electrical Circuits (EL201)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(3rd Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Basic Electrical Engineering (EL102)
Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	To give adequate knowledge & clear understanding about the concept of Electrical Circuits.



	Objectives                          :
	On completion of this course the students will be able to:

· Understand the concepts of Electrical Circuits of AC & DC.

· Discuss various concepts of Theorems. Draw the equivalent circuits.

· Apply and understand the Inductive, capacitate and resistive circuits in series and in parallel.

· Determine the steady state and transient circuits.

· Explain the forced, natural and total responses.

· Explain the exponential, sinusoidal excitations and their responses.

· Describe the circuits in time and frequency domains. 




Contents:

Introduction:

Basic two terminal circuit elements, Linear time-invariant resistor, Ohm’s law, capacitor, inductor, energy concepts in two terminal elements, energy dissipated in a resistor, energy stored in a capacitor and inductor, Ideal independent voltage and current sources, ideal transformer, dependent and current sources.

Kirchoff’s Laws:
Definitions of Branch, Loop, Node. Statements of Kirchoff’s voltage and current laws. Linearly independent (KCL and KVL) equations. Elementary network topology, Nodal and Loop analysis by systematic application of KVL and KCL. Series and parallel connections of two terminal circuit elements.

Elementary Transient Analysis:
Differential and integral forms of circuit equations, initial voltage on a capacitor, initial current in an inductor, first-order circuits, solution of single first order differential equations, Homogeneous, particular and total solutions, exponential responses, second-order circuits.

Sinusoidal Steady-State Analysis:
Network response to sinusoidal driving functions, complex impedance and admittance functions, development of concept of phasor, power consideration, complex power, Maximum power transfer. Circuits, Series and parallel RLC circuits, Quality factor.

Exponential Excitation and Transformed Network:
Representation of excitations by exponential functions, single element responses, forced response with exponential excitation, introduction to the transformed network, driving point impedance and admittance.
Network Theorems:
Linear and non-linear networks, Superposition theorem, Reciprocity theorem, Maximum power transfer theorem. Equivalent networks, Thevenin’s theorem, Thevenin’s equivalent network, Norton’s theorem, Norton’s equivalent networks, T-equivalent networks.
Transfer Function:
Transfer function on the basis of six sets of parameters, Crammer’s rule applied to electrical circuits.

Recommended Books:

1. Desoor and Kuh, “Basic Circuit Theory”, McGraw-Hill.

2. Fitzgerald, Grabel and Higganbotham, “Basic Electrical Engineering”, McGraw-Hill.

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Amplifiers & Oscillators (ES201)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(3rd Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Basic Electronics (ES111)

Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	To design systems and circuits using analog techniques. The circuits act as small modules and can be integrated to form the complete analog system design or can be used in communication with digital systems.



	Objectives                         :
	The students should be able to design the small modules that include amplifier at input and output side with load. Feedback circuits to stabilize gain, improve impedances, reduce noise & distortion, bandwidth increament etc. the oscillator circuits used in many applications. Cascading of stages to get multistage transistors. 


Contents:
Amplifier Fundamentals:

Gain calculation – System Analysis, Single stage BJT and FET Amplifier, Frequency response.

Practical Amplifier Considerations:

Input and output impedance, Real and apparent gain, Amplifier loading, Impedance matching of amplifiers.
Power Amplifiers:

Classes of Power amplifiers, Series-Fed Class A amplifiers, Power efficiency and dissipation, harmonic distortion, single-ended class A amplifiers, Transformer-coupled Push-Pull amplifiers, Other Push-Pull amplifiers, Complementary Symmetry Amplifiers.

Tuned Amplifiers:

Single tuned amplifiers, coupling of tuned amplifiers, double tuned amplifiers, stagger tuned amplifiers.
Feedback Amplifiers:

General feedback concepts, voltage feedback amplifiers, current feedback amplifiers, effect of feedback on frequency response, series and shunt feedback amplifiers, effect of feedback on non-linear distortion and noise.
The Transistor Amplifier at High Frequency:

Design and analysis of high frequency amplifiers using S-plane technique. Step response of high frequency amplifiers.
Multi-Stage Transistor Amplifier:

The multi-stage amplifier at mid-frequencies, approximation for low and high frequencies, the design of a broadband amplifier.
Oscillators:

Hartley oscillators, Colpitt oscillators, RC phase shift oscillators, Wein-Bridge oscillators, Crystal oscillators based on BJT and FET.

Recommended Books:

1. Cirovic, M.M., “Basic Electronic Devices, Circuits and Systems”, Prectice-Hall.

2. Hayt and Neudeck, “Electronic Circuit Analysis and Design”, Houghton Mifflin Co., Boston.

3. Cambell, G., and Searle, “Electronic Principles”.

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007

MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING

Title of Subject

:
Digital Electronics (ES211)
Disciplines

:
B.E. Telecommunication Engineering

Term


:
(3rd Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Basic Electronics
 (ES111)

Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 +2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	This course is a comprehensive study of the principles and techniques of modern digital systems. Digital Electronics is the foundation of computer and microprocessor-based systems found in automobiles, industrial control system. The course is divided into two parts, combinational logic and sequential logic.



	Objectives                         :
	· To provide the Students a basic understanding of the Digital Electronics. (Digital systems and circuits).

· To provide the student a pre-requisite background for future studies in microprocessors and microcomputer interfacing.

· To enable the students for developing exciting designs that they have always wondered about, but now can experience firsthand.




Contents:
Number Systems:

Introduction to number systems. Binary numbers, Hexadecimal numbers, Octal numbers, Decimal to Binary and Binary to Decimal number Conversion, Hexadecimal to Binary and Binary to Hexadecimal Conversion, Binary Coded Decimal Numbers, Grey Code, Binary to Grey and Grey to Binary number Conversion, Parity in codes.

Boolean Algebra and Boolean Operations:

Introduction to Digital Electronics, Logic, Events and Binary Variables, Introduction to fundamental Boolean operations, NOT operation, OR operation, and AND operation, Truth Tables, Other Boolean operations as XOR, NOR, NAND, XNOR, truth tables, Boolean algebra, Boolean expressions, Boolean rules, DeMorgan’s theorems, Two’s complement of a binary number.

Logic Gates:

Introduction to Digital Logic Gates, Symbols of Logic Gates, Positive Logic, Negative Logic, Implementing simple Boolean expressions with logic gates, Concept of  universal gate, NAND gate as a universal gate, NOR gate as a universal gate.

Combinational Logic Circuits:

Few examples of Combinational Logic Circuits including Half Adder, Full Adder, Parallel Adder, Parallel Adder Subtractor, Deriving sum-of-products (SOP) and product-of-sums (POS) expressions from a truth table, logic comparators.

Expression Simplification:

Reducing an expression using Boolean rules, Introduction to Karnaugh map, Reducing an expression using Kernaugh-map, Implementing logic circuits using Universal Gate, Deriving SOP and POS expressions directly from K-map, few examples with K-map, Hazzard free design.

Code Converters:

1 of 8 decoders with active high outputs, 1 of 8 decoder with active low outputs, Binary Numbers to Grey Code converter, Grey Code to Binary Numbers Converter, 7-segment driver for common cathode displays and common anode displays, binary to BCD converter.

Integrated Digital Circuits:

Multiplexers (MUX) and Demultiplexers, Read only memory, Kinds of ROM e.g. PROM, EPROM, EEPROM, Programmable logic arrays (PLAs), PAL devices, Implementing Combinational logic using Integrated Circuits

Displays:

Seven-segment Displays, Common Anode Display, Common Cathode Display, Seven-Segment Display Driver, Dot Matrix Displays, LED and LCD displays, Drivers for displays.

Digital Technology and Logic Families:

Diode as a switch, Transistor as a switch, Open-collector switch, Logic families, Resistor-Transistor Logic, Diode-Transistor Logic, Transistor-Transistor Logic, Classes of TTL families, Other logic families like Emitted Coupled Logic, Injection Integrated Logic, Direct Coupled Transistor Logic, Complementary-Symmetry Metal Oxide Semiconductor (CMOS) logic, Operation of CMOS NOT Gate and CMOS NAND Gate.

Switch Parameters:

Switch parameters e.g. Fan-In, Fan-Out, VOH, VIH,VOL, VIL, IIL, IOL,IIH, and IOH, Noise Margin, Reading TTL data sheets, Rise and fall times of a rectangular wave, propagation delay times of a logic gate, propagation delay times in TTL, propagation delay times in CMOS, Hazzards, Comparison among parameters of logic families, reading CMOS data sheets.

Interfacing Digital Circuits:

Inverting and non-inverting buffers, LED drivers, calculating fan-in and fan-out of logic gates, Interfacing TTL to CMOS, Pull-up resistor, Interfacing CMOS to TTL, Buffers, Buffer 9004.

Multivibrators and FLIP FLOPs:

Introduction to multivibrators, Transistor circuits of Bi-stable multivibrator, Mono-stable multivibrator, and Astable multivibrator, Timing diagrams of multivibrators, circuit operation and truth tables of SR latch, SR flipflop, JK flip Flop, Master-Slave JK Flip Flop, D Flip Flop, T Flip Flop, Y-Latch, 555 Timer.

Recommended Books:

1. Herbert Taub, Donald Dchilling “Digital Integrated Electronics”, McGraw Hill.

2. Shahzad Mahmood, “Analog and Digital Grant Design" Shaharyar Publishers.

3. Roger L. Tokheim, “Digital Electronics”, McGraw Hill.

4. William Kleitz, “Digital Electronics Practical Approach”.

5.
Ronald J. Tocci, “Digital Systems, Principles and applications”, Prentice-Hall of India, 1996.

Approval:
Board of Studies:



Res. No. 22.3  
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Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Engineering Economics & Management (IN201)
Disciplines

:
B.E. Telecommunication Engineering

Term


:
(3rd  Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
NIL



Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory: 100 


Practical: 00
Credit Hours

:
4 + 0





Minimum Contact Hours: 
52 + 00

	Aims                                  :
	To provide wide knowledge & understanding of economic analysis to the engineering students & to make them able to learn economic & management techniques and principles which are utmost important for engineering fields.



	Objectives                         :
	After the completion of the course, the students will be able to:

· Understand the knowledge of engineering economics & management.

· Under the economic analysis regarding various modern market requirements like the use of probability in engineering, economic decision making, tax  law information real world case studies and use of spread sheets etc.

· Use knowledge of human resources management which includes manpower planning recruitment, principles, functions, motivation, decision making, staff appraisal and wage systems etc.




Contents:

Engineering and Economics – History and correlation, Engineering Decision making and Economic implications.

Industrial Practices:

Estimating techniques, Decision Making Techniques for Industrial investments, Financial considerations for industrial investments.

Production Economy:

Economizing value-improvement programs, false economy, minimum-cost operations, and vigilance versus errors.

Production and Profitability:

Productivity concepts and perspectives, obstacles and opportunities, productivity improvement.

Productivity Measurement:

Measures of productive performance, productivity indicators, objectives matrix, company measures of productivity.

Overview of HRM:

Human Resource Management (HRM) in the changing world, foundation of HRM, Ethical issues, worker’s rights and obligations.

Inception Function:

Strategic Human Resources Planning, Recruitment, Selection, Orientation.

Development Function:

Training and Development, Career Development.

Motivation Function:

Motivation, Leadership, Reward and Compensation, Discipline and Counseling.

Maintenance Function:

Benefits, Health, Communication Programs.

Labour Management Relations:

Labour Relations, Collective Bargaining.

Recommended Books:

1. Meggnison, “Human Resource Development Training & Development-Managing Learning- Competence.

2. Grant and Ireson, “Principles of Engineering Economy”, Latest Ed. 

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Board of Faculty of EECE.

Res. No. 1.2
Dated: 22-07-2006
Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Complex Variables & Transforms (MTH211)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(4th Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Differential Equation & Fourier Series (MTH201)     Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory : 100 


Practical : 00
Credit Hours

:
4 + 0





Minimum Contact Hours: 
52 + 00

	Aims                                  :
	Introduce the concept of computers, complex variables, Laplace and inverse Laplace Transforms, integration in series.

	Objectives                         :
	After completing this course, the student should be familiar with:

· The complex number and complex variables. Complex differentiation and integration. 

· Laplace Transformation and its applications. 

· Series solution of the DE’s.


Contents:

Complex number systems and Complex Variable theory:

Introduction to complex number systems. Argand’s diagram, modulus and argument of a complex number, polar form of a complex number, De Moivre’s theorem and its applications. Complex functions, analytical function, harmonic and conjugate harmonic functions, Cauchy-Remann equations (in Cartesian and polar coordinates). Line integral, Green’s theorem, Cauchy’s theorem, Cauchy’s integral formula, singularities, poles, residuce and contour integration and application.

Laplace Transforms: 

Definition, Laplace transforms of elementary functions. Properties of Laplace transform, Laplace transform of derivatives, integrals. Multiplication by tn and division by t properties. Periodic functions and their Laplace transforms.

Inverse Laplace transforms and their properties. Convolution theorem. Inverse Laplace transforms by integral and partial fraction methods. Heavisides expansion formula.

Solution of ordinary differential equations by Laplace transform. Applications of Laplace transformation on various fields of engineering.

Series Solution of Differential Equations: 

Introduction. The solution of po(x)y + p1(x) y + p2(x) y=0, when po(0)=0. Validity of series solution. Ordinary point, singular point. Forbenius method, indicial equation. Bessel’s differential equation, its solution of first kind and its recurrence formulae. Logendre differential equation and its solution. Rodriguez formula.

Fourier Transform: 

Definition, Fourier transform of simple functions, magnitude and phase spectra, Fourier transform theorems, Inverse Fourier transform, Solution of differential equation using Fourier transform.

Recommended Books:

1)
H.K. Dass “Advanced Engineering Mathematics”.



2)
Dr. B.S Grawall “Advanced Engineering Mathematics”.



3)
Erwin Kreyszig “Advanced Engineering Mathematics” John Wiley & Sons, 1991.



4)
M.R. Spiegel, Theory & Problems of Laplace Transform, Schaum’s Series, McGraw Hill.

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Sequential Circuit Design (ES221)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(4th Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Digital Electronics (ES211)

Co-requisite: NIL

Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	This subject is, in fact, continuation of the 3rd term subject of Digital Electronics that deals with the combinational logic circuits as well as introduces students with the basics of sequential logic, and aims to deal with the sequential circuits/machines in tooth and nail including design of race-free and hazard-free sequential machines.

​

	Objectives                         :
	The main objectives of this subject are to be able to:

· Design asynchronous/synchronous up/down event counters. 

· Design asynchronous/synchronous random sequence counters.

· Design pulse input machines.

· Design level input machines.

· Design synchronous as well as asynchronous machines.

· Simplify sequential logic.

· Remove races from sequential logic


Contents:

Asynchronous Circuits:

Asynchronous Event Counter, Random sequence counters

Synchronous Counters and Registers:

State Assignment for a Modulo N synchronous Counter, Making Transition Table, Universal Map, U-Map reading rules, Obtaining excitation expressions from U-Map, Circuit Realization, Races in a Synchronous Circuit, Race-free State Assignment of a Modulo N synchronous counter using Grey Code, Introducing additional states for Race free State Assignment of a synchronous counter, Designing Random Sequence Counter, Shift registers, Ring Counters, Random Access Memory.

Introduction to Sequential Machines:

Classification of Sequential Machines, Concept of Pulse and Level Digital Signal, understanding word statement and its key words, State Diagram, State table, Flow Table.

Transition Table:

Assigning states to the state table of a Pulse input machine, assigning states to the state table of a Level input synchronous machine, assigning states to a level input asynchronous machine, Races in an asynchronous level machine, introducing cycles to eliminate Races, Obtaining transition table for pulse input machine, Synchronous Level Input Machine.

Excitation and Output Expressions:

Obtaining excitation expressions for a Pulse input machine, obtaining excitation expressions for a level input asynchronous machine, obtaining excitation expressions of a level input synchronous machine, obtaining output expressions for a pulse input machine, obtaining output expressions for a level input asynchronous machine, obtaining output expression for a level input synchronous machine.

Reduction Techniques:

Compatible states, equivalent states, determining compatible states using Merger diagram, Determining equivalent states using Implication Table.

Recommended Books:

1. Marcus, M., “Switching Circuits for Engineers”.

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Electromagnetics (ES232)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(4th Term)

Effective

:
12TL Batch to Onwards 
Pre-requisites

:
NIL


  Co-requisite: Complex Variable & Transforms  
Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory: 100 


Practical: 00
Credit Hours

:
4 + 0





Minimum Contact Hours: 
52 + 00

	Aims                                  :
	To provide a basic idea and concept of Electromagnetic fields, laws and their applications to engineering fields, specially to telecommunication.


	Objectives                         :
	After completion of this course work the students should be able to:

· Know the vector analysis and coordinate systems.

· Know the Electromagnetic fields and different laws and their applications related to their fields.
· Know the Maxwell’s equations.


Contents:

Review of Vector Analysis and Laplace’s Equations

Review of vector analysis & co-ordinate systems. Gradient, Divergence and Curl of a vector, Divergence theorem. potential gradient, relation between E and V. Introduction, Poisson’s and Laplace’s equations. Cartesian solution of Laplace’s equation. Determination of E by the method of images.

The Electric Fields:

Electric Charges, Polarization, and Electric Force, Coloumb’s Law, Electric Fields, Field Lines, Superposition, Inductive Charges, and Dipoles, Electric field intensity, field intensity due to a point charge, Line charge, sheet of charge and continuous volume charge density. Electric Flux, Gauss's Law, Electric Flux density, Work done in moving a point charge; Electrostatic Potential, Electrical Energy, and Equipotential Surfaces Equipotential Surfaces, Conductors, and Electrostatic Shielding, Capacitance and Field Energy, Polarization, Dielectrics, and Capacitors. 

The Magnetic Fields:

Magnetic Fields, Magnetic Flux and density, Lorentz Force, Torques, Moving Charges in B-fields, Force on a moving charge and differential current element, Force & Torque on a closed circuit, Biot-Savart Law, Gauss' Law for Magnetic Fields, Ampere's Law and Solenoids, Electromagnetic Induction, Faraday's Law, and Non-conservative Fields, Motional EMF, Eddy Currents, and Magnetic Braking, Displacement Current, Synchronous Motors, and Induction Motors, Magnetic Field Energy, Magnetic Materials, Dia-, Para-, and Ferromagnetism, Magnetization & permeability Elecromagnetic Waves (Radio), the Speed of Light, Maxwell’s equations in point and integral form.

Recommended Text Books:

1. Hayt, W.H., “Engineering Electromagnetics”, McGraw-Hill. 

2. Richard L.Coren, “Basic Engineering Electromagnetics”Prentice-Hall International.

3. Kraus, J.D., and Kraver, K.R., “Electromagnetics”, McGraw-Hill International.

4. Jordan, E.C., “Electromagnetic Fields and Radiating Systems”, Prentice-Hall International.

5. Marshall S. V., “Electromagnetic Concepts and Applications”, Prentice-Hall International.

Approval:
Board of Studies:



Res. No. 8.2.1  
Dated: 10-12-2012 

Academic Council


Res. No. 80.18
Dated: 13-12-2012: 

MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Linear Integrated Circuits & Filters (ES241)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(4th Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Amplifiers & Oscillators (ES201)

Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	This course aims to provide the basic knowledge of Integrated Circuits and the designing of various Filters. Introduced the students with function operational amplifiers and their function and uses. To provide the knowledge about various filters designs, terminology and types of filters.



	Objectives                         :
	After the completion of this course the students should be able to;

· Understand the basic operation of (OP-AMP) and its applications.

· Read the specification of OP-AMP & Filters.

· Know the basics of analog filters and its design & operation.




Contents:

Operational Amplifiers:

Basics, Mathematical Operations, Practical Considerations, Differentiators & Integrators, Single Supply Biasing & Norton Amplifiers, Analysis of OP-AMP Action, OP-AMP Specifications: Interpreting OP-AMP Data Sheet, Offset Voltage and Current, Temperature Rating, Output Swing, CMRR, Slew Rate.

Integrated Circuits:

Precision Rectifiers, Peak Detectors, Comparators, Clampers, Sample & Hold Circuit, Digital to Analog to Digital Converters, Oscillators and Integrated Timers.

Filter Design:

Filter Response Terminology; Second Order Filter Functions; Low Pass; High Pass; Band Pass; Notch; and All Pass. Examples of passive Filter Circuits: Low Pass; High Pass; Band Pass Notch, and All-pass Examples for a Band Pass Filter. Circuit for Single Amplifier Biquad Filters. Circuit Sensitivity. Generalised Impedance Converter Based Biquads and Integrator Based Biquads. Comparison of Biquad realizations. Butterworth Approximation, Chebychev Approximation.

Recommended Books:

3. Clayton G.B, “Operational Amplifiers”, 3rd Ed., Newnes-Butterworth, London, 2004.

4. Thomas Floyd, “Electronic Devices” 6th ED., Maxwell MacMillan International, 2004.
5. Burr Brown, “Product Data Book”, 2004. 

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Microprocessors & Interfacing Techniques (ES251)
Disciplines

:
B.E. Telecommunication Engineering

Term


:
(4th Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
NIL



Co-requisite: Sequential Circuit Design
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	The developments of Microprocessor Technology are taking place at the tremendous pace. Keeping this in mind the contents of this subjects aims to introduce range of      8-bit & 16-bit microprocessors including historical evaluation & revolution, Architecture, Programming & Interfacing.

	Objectives                          :
	To teach:

· Simplied architecture, 8085, 8600 and 8086 microprocessors and their organization.

· Programming techniques.

· Interrupts.

· Interfacing the microprocessor to out side the world.


Contents:

Microcomputer Fundamentals:
Introduction, Simplified Microcomputer Architecture, Simplified Memory Organization, Simplified CPU Organization and Instruction Set, Microcomputer Operation.

Microprocessor Architecture And Programming Techniques:

Structure of 8080/8085 & 8086 Microprocessors and their organization, Pin-Diagram and Functions, Data sheet Description, interrupts, 8085 Instruction set, Programming Techniques.

Structure of MC 6800/MC6809 Microprocessor and its organization, Pin-Diagram and functions, The 6800 instruction set, programming Techniques.

Interfacing The Microprocessor:

Introduction, Interfacing with ROM & RAM, Basics of Input/Output Interfacing, Interfacing with practical I/O ports (serial and parallel), Memory Map and Address Decoding.

Recommended Books:

1.
Tokheim R., “Microprocessor Fundamentals”, Scham’s Series.

2.
Dotty T.L., “Fundamental Principles of Microcomputer Architecture”

3.
Bishop R., “Basic Microprocessors and the 6800”

4.
Chowdhry BS., Memon AR. “PC-ANATOMY: An Open Book on Personal Computer Hardware, Troubleshooting & Maintenance”, Mehran Infotech Consultant. 

5.
ZAKS R., “Microprocessor from Chips to System”, SYBEX Inc.

6.
Mathur. A.P “Introduction to Microprocessors”.

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Electromagnetic Waves & Radiating Systems (TL302)
Disciplines

:
B.E. Telecommunication Engineering

Term


:
(5th Term)

Effective

:
11TL Batch to Onwards 
Pre-requisites

:
Electromagnetics


Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	To know Electromagnetic Waves & Radiating Systems and their applications in engineering fields.



	Objectives                          :
	After completion of this course the students should be able to:

· Know and understand the basics of plane wave theory.

· To differentiate the various types of Electromagnetic waves mechanism specially TE, TM & TEM.
· Understand various modes of propagation of wave through various information.
· 


Review:

Maxwell’s Equation, Elecromagnetic Waves (Radio), the Speed of Light, Resonance, Index of Refraction, Poynting Vector, Oscillating Charges, and Polarization, Refraction and Dispersion, Polarizers, Malus's Law, Brewster Angle, and Polarization by Relection/Scattering, Doppler Effect, Traveling Waves and Standing Waves
Uniform Plane Wave Propagation:

Uniform plane wave propagation; uniform plane waves, the wave equations for conducting medium; & sinusoidal time variations, phase and group velocity; conductors & dielectrics, Poynting Theorem & Flow of Power, Reflection & Refraction of waves at the boundary of two dielectrics. Application of boundary value problems & their solutions. Surface impedance.

Guided Waves:

Waves between parallel planes; TE (Transverse Electric), waves, TM (Transverse Magnetic) waves; TEM (Traverse Electromagnetic) waves. Attenuation in parallel plane guides. Wave impedance.

Ground Wave Propagation:

Plane earth reflection; space & surface waves, Spherical earth propagation; Tropospheric waves.

Ionospheric Waves:

Introduction to ionosphere; wave propagation in the ionosphere; Reflection & Refraction by the ionosphere. Regular & irregular variations of the ionosphere. Attenuation factor.

Antennas: 

Introduction; Network theorems. Directional properties of dipole antennas. Two-element array, Horizontal Patterns in Broadcast arrays. Linear Arrays. Multiplication Patterns. Binomial Array, Antenna gain and Effective area. Antenna Terminal impedance. Transmission loss between Antennas Resistance & Reciprocity theorem. 

Recommended Book:
1.
Jordan, E.C., “Electromagnetic Fields and Radiating Systems”. 

2. Hayt, W.H., “Engineering Electromagnetics”, McGraw-Hill International Ed., 1992

3. Kraus, J.D., and Kraver, K.R., “Electromagnetics”, McGraw-Hill International Ed., 1992

4. Marshall S. V., “Electromagnetic Concepts and Applications”, Prentice-Hall International Ed. 1990

Approval:
Board of Studies:



Res. No. 8.2.1  
Dated: 10-12-2012 

Academic Council


Res. No. 80.19
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Signals & Systems (TL313)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(5th Term)

Effective

:
11TL Batch to Onwards 
Pre-requisites

:
Complex Variable & Transform, Linear Integrated Circuits & Filters


Co-requisite

:
NIL 
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims:
	This subject presents the theoretical and practical basis for signals and systems analysis and gives students skills in using the techniques to design components for telecommunication systems.



	Objectives:
	This subject is intended to provide the knowledge about:

· Signal types and signal representation in time and frequency domains.

· System Modeling.

· Signal operations in the time and frequency domain.

· Discrete time signals and systems.

· Time and frequency domain performance and correlation.

· Continuous time filters design.

· System stability.


Contents:

Introduction:

Classification of signals, basic operations on signals, signal representation and models, system characteristics, linear time-invariant (LTI) systems, zero-state and zero-input responses, characterization of systems using system equations and impulse response, system order, properties of LTI systems, Causality and Stability.

Time Domain Analysis:

Sinusoidal and complex exponential signals, singularity function signals, signal energy and signal power, orthogonal signals, signal representation by Generalized Fourier Series, Convolution evaluation and properties.

System representation in Laplace domain

Review of Laplace transform, pole-zero plots, system, stability, s-domain transfer function, Application in analog communication system. 

Frequency domain representation and analysis of Signals and Systems: 

Spectra and bandwidths of signals, Review of Fourier series and Fourier transform for representation of signals, Standard signals in the frequency domain, energy density spectrum, power density spectrum, auto-correlation function, system frequency response, phase delay and group delay.
Continuous-time filters: 

Distortionless transmission, ideal filters, approximation of ideal filters, Butterworth and Chebyshev filter design, frequency transformation.

Sampled Continuous – Time signals and Systems:

Ideal sampling, Sampling theorem, practical sampling effects, discrete-time signals as vectors, DT-systems as linear transformation of these vectors, Constant coefficient difference equations, solving difference equations, determining unit pulse response. 

Frequency Domain representation of Discrete-time signals:

The Discrete-time Fourier transform and its properties, Discrete Fourier transform and its properties (Linearity, C), 

Recommended Books:

1. Oppenheim and Willsky, “Signals and Systems”, 2nd Edition, Prentice Hall.

2. Carlson G.E. “Signals and Linear System Analysis”, John Wiley & Sons, Inc.

3. Haykin S. and Veen B.V., “Signals and Systems”, John Wiley & Sons, Inc.

Approval:
Board of Studies Telecom Eng:

Res. No. 8.2.1
Dated: 10-12-2012 

 Academic Council


Res. No. 80.19
Dated: 13-12-2012

MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Numerical Analysis & Computer Applications (MTH301)
Disciplines

:
B.E. Telecommunication Engineering

Term


:
(5th Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Introduction to C Programming
Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2



Minimum Contact Hours: 
52 + 26
	Aims                                  :
	Introduce the concept about numerical computation.



	Objectives                         :
	After completing this course, the student should be familiar with:

· Root of a non-linear equation f ( x ) = 0 and its computation.

· Iterative methods for the solution of simultaneous linear algebraic equations.

· Interpolation and extrapolation.

· Numerical differentiation and integration.

· Numerical solution of ordinary and partial differential equation.




Contents:

Error Analysis: Introduction, floating points, errors, types of errors.

Solution of Non-Linear Equation: Bisection method, regular-Falsi method, Newton-Rephson method for one and two variables, fixed-point iterative method.

Solution of Linear algebraic Equations: Direct methods: Crout’s method, Cholesckey method, iterative methods: Jaccobi’s method Guass-Seidal method.

Eigen Values and Eigen Vectors: Characteristics equation method, power method.

Interpolations and Extrapolations: Differences: forward, back ward, central, shifting operators and their relations. Newton’s forward Interpolation Formula. Newton’s Backward Interpolation Formula, Newton’s Divided Difference Formula. Lagrange’s Interpolation formula, Stirling’s formula.

Numerical Differentiation: Newton’s- Forward and Backward differentiation Formulae.

Numerical Quadrature: Trapezoidal rule, Simpson’s one-third rule, Simpson’s three-eighth rule, Weddle’s rule. Guassion quadrature.

Numerical Solution of Ordinary Differential Equations: Eller’s method Taylor Series method, Eller’s modified method, Runge-Kutta methods, Miline’s method. Adam-Moltan method (Predictor Corrector). Solution of Higher Order Differential Equations.

Solution of Partial Differential Equation: Finite Differences Methods, Explicit Method, Crank-Niclson Method, ADI Method. 

Recommended Books:

1.
Canal and Chapra “Numerical Methods for Engineers”. 



2.
Curits F. Gerald  “Applied Numerical Analysis”.





3.
Evvien Cryzigg  “Advanced Engineering Mathematics”.



4.
Chung Yau Lam  “Applied Numerical Methods for The Solution of Partial Differential Equations”

5.
Dr Saeed Akhtar Bhatti  “A First Course in Numerical Analysis”.




6.
John L. Van Iwaarden “Ordinary Differential Equations with Numerical Techniques”.

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Analog & Digital Communication (TL321)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(5th Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
NIL



Co-requisite: NIL

Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	In this course the fundamental techniques of analog and digital communications are studied. Attention is paid both to communication in baseband and broadband with the help of a carrier; analogue as well as digital systems are discussed. The study aims at the one hand at enhancing (qualitative) insight in the communication techniques and on the other hand at learning the (quantitative) methods with which modern communications are modeled. All this is complemented with practical examples. 



	Objectives                          :
	The objectives of this course are:

· To provide the students a basic understanding of the Telecommunications.

· To develop technical expertise in various modulation techniques.

· Provide basic understanding of information theory and error correction codes. 




Contents:

Introduction:

The requirement for modulation, assignable frequency spectrum, block diagrams showing transmission and reception of signals.

Amplitude Modulation:
Time – domain and frequency – domain representation of AM Waves, Double side – band (DSB), single side – band (SSB) and vestigial side band (VSB). Applications of DSB, SSB & VSB. Demodulation.

Angle Modulation:
The time domain and frequency domain representation of FM and PM waves, comparison of FM and PM, generation of FM & PM, demodulation.

Pulse Modulation:
Pulse amplitude modulation, pulse width modulation, Pulse position modulation, pulse code modulation (PCM), Differential PCM, Delta modulation.

Digital Modulation Techniques:
PSK, FSK, DPSK, QAM, Digital multiplexing, clock synchronization, bit/byte interleaving.

Information Theory:
Information content of a message, average information per symbol and source information rate. Discrete and continuous channels, channel capacity, Shanon – Hartley theorem, Huffman coding.

Error Detection & Error Correction:
Fundamental concepts of coding, linear block codes, single parity check codes, detection of errors, convolution codes, Hamming single bit error correction, cyclic codes, binary error correction codes.

Recommended Books:
1. Lathi B.P, “Modern Digital and Analog Communication Systems”, Halt, Rinehart and Winstan, New York.

2. Haykin. S., “Communication Systems”.

3. T.S. Rappaport, "Wireless Communications: Principles & Practice", Second Edition, Prentice Hall, 2002

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Technical Report Writing & Presentation Skills-1 (ENG319)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(5th Term)

Effective

:
11TL Batch to Onwards 
Pre-requisites

:
Functional English



Co-requisite: NIL

Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory: 50


Practical: 00
Credit Hours

:
2 + 0





Minimum Contact Hours: 
26 + 00

	Aims                                  :
	In this course the technical report writing skills are taught. Technical report writing is very essential for fresh engineers when they are working in the industry. They need to present various case studies and feasibility reports to higher ups, therefore it is required that they should also be groomed for presentation skills.



	Objectives                          :
	The objectives of this course are:

· To teach students various technical report writing methods

· To teach students various presentation methods.




Contents:

TO BE BORROWED FROM ELDC

Recommended Books:
Approval:
ELDC Board of Studies:


Res. No. 03  
Dated: 07-12-2012 



Board of Studies Telecom Eng:

Res. No. 8.2.1
Dated: 10-12-2012
                             Academic Council


Res. No. 80.22     Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Computer Communication & Networking (TL332)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(6th Term)

Effective

:
11TL Batch to Onwards 
Pre-requisites

:
Analog to Digital Communication
Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26
	Aims                                  :
	This course aims to give students a foundation in fixed computer networks.  It provides a background how data/information is communicated from one station to any other station. Help students understand architecture, protocols, and services of various data communication techniques. The students will have hands on experience of using data communication equipment.



	Objectives                          :
	Upon completion of this course, the students would be able to:

· Know the basics of data communication and networking.

· Have an experience working with transmission media, local/wide area networks, and integrated services digital network.

· Understand architecture, protocols of various flow and error control mechanisms.

· Have a detailed knowledge of various circuit switched and packet switched techniques.

· Have a clear concept of various data communication services.

· Have a knowledge of mobile networks.


Contents:

Introduction:
Introduction to a communication System, Communication Model, Data Communications. Data Comm. Networks, Protocols & Standards.

Data Transmission: 

Data Transmission Concept & Terminology, Analog & Digital Transmission, Transmission Impairments (Attenuation, Delay Distortion, Noise) Bandwidth & Data Rate, Transmission Types (Synchronous, Asynchronous ), Modes of Transmission (Simplex, Half Duplex & Full Duplex).
Transmission Media:
Transmission media and its types, Guided Transmission media, Twisted Pair Cable (UTP & STP), Coaxial cable (Thin & Thick), Fiber Optics, Unguided Transmission Media, Microwave (terrestrial & Satellite).

Multiplexing:

Frequency Division Multiplexing (FDM), Time Division Multiplexing (TDM), Synchronous TDM & Asynchronous TDM.
Data Comm. Networks: 

Switched Networks, Circuit Switched, Message Switched, Packet Switched (Virtual Ckt. & Data gram), Broadcast Network, Packet Radio Network & Satellite Network.

Local Area Networks (LANs):
Introduction to Local Area Networks (LAN), Physical Layout (Topology), Inter Networking: Repeaters, Bridges, Routers, LAN Types: Ethernet, Token Ring, ARCnet, FDDI, Local Talk, Fast Ethernet, 100 Base VG Any LAN etc.

Access Methods: Contention based such as CSMA/CD, CSMA/C D. ALOHA and Token passing methods
Architectures & Protocols:

Layered Architecture of ISO-OSI model, Standard Protocols & its functions, TCP/IP protocol Suit, IPv4 & IPv6, SDLC & HDLC.

Transport Layer:

TCP/UDP, Congestion mechanism & control.

Recommended Books:
· William Stalling, “Data & Computer Communication”, Prentice Hall.

· Uyless Black, “Computer Networks”, Prentice Hall.

· S. Tanenbaum, “Computer Networks”, Prentice Hall.

Approval:
Board of Studies Telecom Eng:

Res. No. 8.2.1
Dated: 120-12-2012 

Academic Council

               Res. No. 80.19     Dated: 13-12-2012

MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Digital Signaling Processing (TL343)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(6th Term)

Effective

:
11TL Batch to Onwards 
Pre-requisites

:
Signals & System
s

Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26
	Aims:
	To introduce the fundamentals of digital signal processing, including the basics of analog-to-digital and digital-to-analog conversion, digital filters, digital spectral analysis and digital multirate signal processing.



	Objectives:
	At the end of the course student will:

· Understand the implications of the sampling theorem and the consequences of aliasing and distortion due to quantization

· Understand and use the methods for analogue-to-digital and digital-to-analogue conversion

· Appreciate the importance of the z-transform and be able to use its properties for the analyses of discrete-time systems

· Understand and use the methods for time- and frequency-domain analyses for discrete-time signals and systems i.e. impulse, step & ramp response, convolution, correlation, Discrete-time Fourier Transform (DTFT), Discrete Fourier transform (DFT) and the Fast Fourier Transform (FFT)

· Understand and design discrete-time Finite Impulse Response (FIR) and Infinite Impulse Response (IIR) filters

· Implement discrete-time filters with different realisation structures including direct form I, direct form II, parallel and cascade, while appreciating the advantages and disadvantages of each realisation method

· Appreciate the benefits of multi-rate signal processing methods using test examples

· Appreciate the requirement for adaptive signal processing algorithms, while taking Least Mean Square (LMS) algorithm as a test case

· Appreciate the use of Discrete Fourier Transform for spectrum estimation while using the periodogram


Contents:

Introduction:

Analog to Digital Conversion, Quantization and its effects, Quantization error, review of discrete-time signals and their representation, convolution sum and correlation.

Fast Fourier Transform and Z-transform

Implementation of LTI systems using DFT, Eigen functions, Eigen values, Eigen vectors, and Eigen space, Radix 2, Decimation in time, Decimation in frequency, Z-transform, Inverse Z-transform, Z-transform solution of difference equations, Pole-zero maps in the Z-domain stability of linear discrete-time systems, 

Design of FIR Filters:

Windows method, frequency sampling method, comparison of the design methods.

Design of IIR Filters:

IIR filter design by Pole-zero placement method, approximation of derivatives, Matched Z-Transformation, impulse invariance method, Bilinear transformation method.

Implementation of Discrete – Time Systems:

Structures for FIR and IIR Systems: Direct – form structures, cascade and Parallel form structures

Adaptive Signal Processing:

Concepts of Adaptive filters, Basic Wiener filter theory, least squares design methods, Recursive least squares 

Multirate Digital Signal Processing:

Introduction, Decimation, Interpolation, Lagrange’s algorithm, sampling rate conversion by a rational factor, Filter design and implementation of sampling rate conversion, multistage implementations of sampling rate conversion, sampling rate conversion of band pass signals, Applications of multirate signal processing.

Power Spectrum Estimation:

Computation of the energy density spectrum, the periodogram, the use of the DFT in power spectrum estimation, Non – parametric and parametric methods for power spectrum estimation.

Recommended Books:

1.    Oppenhiem A.V., Schafer R. W., Buck J. R., “Discrete-time Signal Processing”, Prentice Hall.

2.
Ifeachor M.  and Jarvis B.W.,   “Digital Signal Processing a Practical Approach”.

3.
Proakis J.G. and Manolakis D.G., “Digital Signal Processing, Macmillan Publishing Company”.

4.
Joyce van de vegte “Fundamentals of Digital Signal Processing”, Prentice Hall.
Approval:
Board of Studies Telecom Eng:

Res. No. 8.2.1
Dated: 10-12-2012 

Academic Council


Res. No. 80.19
Dated: 13-12-2012 
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Probability & Stochastic Processes (TL352)
Disciplines

:
B.E. Telecommunication Engineering

Term


:
(6th Term)

Effective

:
10TL Batch to Onwards 
Pre-requisites

:
Analog to Digital Communication
Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory: 100 


Practical: 00
Credit Hours

:
4 + 0





Minimum Contact Hours: 
52 + 00
	Aims                                  :
	This course is a reasonably through treatment of the theory of probability and random processes, which are the tools required for the study of communication systems. Course begins with the basic concepts of probability theory with random variables and their mathematical expectations; discrete and continuous probability distributions; and the various properties describing these distributions. 



	Objectives                         :
	Upon completion of this course the students should be able to:

· Understand the basic of random variables and their application in communications systems.

· Understand the stochastic processes and its importance in the design of communication systems.




Contents:

Introduction to Probability. Axiomatic Approach.

Distribution Function and Density Function of Random Variables. Examples of Distribution and Density Functions. Conditional and joint Distribution. Functions of Random Variables, Central-Limit Theorem, Expected Value, Moments, Variance.

Mean, Autocorrelation, Stationary Process, Wide Sense Stationary Process, Transformation of Stochastic Processes, Correlation, Power-Spectrum. Thermal Noise, Band-Limited Processes, Introduction to Linear Mean Square Estimation and Filtering Problems.

Random Signal and noise through a Linear System. Noise representation, Signal to noise Ratio for F.M., A.M., P.M. and Digital modulation schemes, Shot noise, white noise, noise figure and noise temperature.

Recommended Books:

1. Douglas C. Montgomery, George C. Runger., “Applied Statistics and Probability for Engineers”, John Wiley & Sons, Inc, 2003.

2. Ronald E. Walpole, Raymond H. Myers, Sharon L. Myers, Keying Ye., “Probability and Statistics for Engineers and Scientists ”,  Prentice Hall, 2001.

3. B.P. Lathi, “Modern Digital and Analog Communication Systems”, Holt,Rinehart and Winslon Series 2007.

4. L.W. Couch., “Digital and Analog Communication Systems”, Prentice Hall, 2001
Approval:
Board of Studies:



Res. No. 8.2.1 
Dated: 10-12-2012 

Academic Council


Res. No. 80.19
Dated: 13-12-2012 

MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO
DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Optoelectronics (ES322)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(6th Term)

Effective

:
11TL Batch to Onwards 
Pre-requisites

:
Basic Electronics


Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26

	Aims                                  :
	The aims of this subject are to provide students with a solid understanding of basic concept with a good grounding in the principles and techniques, including the terminology, fundamental to the areas of optical communications, and an introduction to photonic devices. 



	Objectives                          :
	· Simple concepts of quantum levels in atoms and solids necessary to understand origins of energy levels used in recombination processes. 

· Understand the light sensitive devices.

· Spectral and output characteristics of Light Emitting Diodes and Lasers. 

· Transition processes, population inversion, laws of radiation reflection and absorption, optical resonators, and applications of optical sources in science, engineering, and industry.

· LED and Laser drive circuitry. 

· Optical receivers, photodiodes, PIN, and avalanche-photodiode.


Contents:

Light:

Historical Background, the Nature of light, Basic Laws and Properties of Light, Units of Light.

Semiconductor Light Sources:

Light Sources, Emission and Absorption of Radiation, The Einstein Relation, Light Emission in Semiconductor, Stimulation Emission in Semiconductors, Lasing Conditions in Semiconductors, Population Inversion, Electrical and Optical Bandwidth.

Lasers:

Laser Operation, Optical Feedback, Pumping, Semiconductors Laser Diodes (SLDs), Types of Semiconductor Laser Diodes, Spectral and Output Characteristics, Threshold Condition, Laser Losses, Laser Modes, Classes of Lasers, Single Mode Operation, Stripe Geometry, Efficiency, tunable lasers, Direct & External Modulation. 

Light Emitting Diode:

Light Emitting Diodes, Types of Light Emitting Diodes (LEDs), Spectral Characteristics, Modulation Capabilities, LED power and Efficiency. 

Photo detectors:

Photo Detection in Semiconductors, Quantum Efficiency, Responsivity, Long Wavelength Cutoff, Semiconductor Photodiodes, PIN Photodiodes, Avalanche Photodiodes (APDs), Photodetector Noise Considerations, Phototransistors. 

Optical Transmitters and Receiver:

Intensity modulation & Direct Detection (IM/DD), SLD Drive Circuits, LED Drive Circuit, Optical Receivers Design, Receiver Noise. 

Recommended Books:

1.
Uiga E., “Opto-Electronics” Prentice Hall, USA. 2005

2.
Senior J., “Optical Communications”. Prentice Hall. 2005

3. 
Rajiv Ramaswami, K. N. Sivarajan, G. H. Sasaki, “Optical Networks, A Practical Perspective”, 3rd Ed., Morgan Kaufman, 2010. 

Approval:
Board of Studies:



Res. No. 8.2.1  
Dated: 10-12-2012 

Academic Council


Res. No. 80.19
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Radar System Engineering (TL362)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(6th Term)

Effective

:
11TL Batch to Onwards 
Pre-requisites

:
Electromagnetic Waves & Radiating Systems Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory : 100 


Practical : 00
Credit Hours

:
4 + 0





Minimum Contact Hours: 
52 + 00
	Aims                                  :
	In this course the basics of Radar system principles and laws are discussed with emphasis on to provide basic understanding of various radar components and subsystems. The course attempts to give the student an insight in the application of advanced radar systems in defense and civil measurement.



	Objectives                          :
	· To provide the students a basic understanding of radar systems and its design.

· Understand the phenomenon of radar scattering and detection principles. 

· Deduce the function of various radar components and subsystems. 

· Understand clutter and its effects of radar system performance.

· Learn the principles of target track.


Contents:

Introduction:

Radar Block Diagram & Operation, Radar Range Equation, Radar Frequencies, Applications of Radar:
Radar Parameters:

Prediction of Range Performance, Minimum Detectable Signal, Receiver Noise, Signal to Noise Ratio, Integration of Radar pulses, Radar Cross Section, Transmitter Power, Antenna Parameters, System Losses, Propagation Effects, Radar Clutters.

Radar Types:

CW and Frequency Modulated Radar, MTI and Pulse Doppler Radar, Tracking Radar.

Components of Radars:

Radar Transmitters, Radar Antennas, Receivers, Displays and Duplexers.

Detection of Radar Signals in Noise:

Detection Criteria, Detector Characteristics, Performance of Radar Operator, Automatic Detection.

Recommended Books:

1.
Skolnik M.I., “Introduction to Radar System”, McGraw Hill. 2002

2.
Burtan R., “Radar Engineering”, McGraw Hill. 2005

Approval:
Board of Studies:



Res. No. 8.2.1  
Dated: 10-12-2012 

Academic Council


Res. No. 80.19
Dated: 13-12-2012
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Satellite Communication (TL411)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(7th Term)

Effective

:
05TL Batch to Onwards 
Pre-requisites

:
Electromagnetic Waves & Radiating Systems Co-requisite: NIL

Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory: 100 


Practical: 50
Credit Hours

:
4 + 2



Minimum Contact Hours: 
52 + 26
	Aims                                  :
	The course aims to equip students with fundamentals and basics of satellite communication, and also provide an advance foundation in satellite communication theory and to present the latest development and practices in the satellite communication industry.



	Objectives                          :
	· The course is evenly balanced between general principles and discussions of specific system. In this course, the focus will be on the principle design concepts, applications and services offered by the satellite communication. 

· After completion of the course student should be able to learn;

· Link design, modulation/multiplexing, propagation, VSATs, LEOs, GEOs, broadcast TV, and Navigational GPS) systems, also have in –depth understanding of modern satellite multiple access, modulation and coding system.




Contents:

Principle of Satellite Communication:

Introduction & Historical background , need of Satellite Communication, uplink & downlink frequencies, synchronous satellite, international regulation & frequency coordination, satellite frequency allocation & band spectrum, general & technical characteristics of satellite communication signal, advantages & disadvantages of satellite communication , active & passive satellites.

Orbits and Launching Methods:

Introduction, Kepler’s first law, Kepler’s second law, Kepler’s third law, definitions of terms for earth orbiting satellites, orbital elements, apogee and perigee heights, orbital perturbations, effects of non-spherical earth, atmospheric drag, the geo-stationary orbit, antenna look angles, polar mount antenna, limits of visibility, earth eclipse of satellite, sun transit outage, launches & launch vehicles.

Radio Wave Propagation:

Introduction, atmospheric losses,  Ionospheric effects, rain attenuation, other impairments. 

Polarization:

Definitions, antenna polarization, polarization of satellite signals, cross polarization discrimination, Ionospheric depolarization, rain depolarization, ice depolarization. 

The Space Segment:

Introduction, power supply, altitude control, station keeping, thermal control, TT&C subsystem, transponders, antenna subsystem. 

The Earth Segment:

Introduction, receive-only home TV systems, transmit-receive earth stations. 

The Space Links:

Introduction, equivalent isotropic radiated power, transmission losses, link power budget equation, system noise, carrier-to-noise ratio.

Interference:

Introduction, interference between satellite circuits, combined (C/I) due to interference on uplink and downlink, antenna gain function, passband interference.

Satellite Access:

Introduction, signal access, multiple access, Introduction to FDMA/TDMA, pre-assigned FDMA, demand-assigned FDMA, pre-assigned TDMA, demand-assigned TDMA, satellite-switched TDMA, code-division multiple access.

Satellite Services:

Introduction, direct broadcast satellite (DBS) services, MSAT, VSATs, radarsat, global positioning satellite system, orbcomm, iridium.

Recommended Books:

1.
Roddy D, “Satellite Communication”.

2.
M. Richharia,, “Satellite Communication Systems”, 2nd Ed.

3.
Wiley, “ ITU Handbook on Satellite Communication”, 3rd Ed.

4
Kadish J.E. and East T.W.R., “Satellite Communication Fundamentals”, Artech House Books.

5.
Praut T., “Satellite Communication”.

Approval:
Board of Studies:



Res. No. 22.3  
Dated: 24-05-2005 

Academic Council


Res. No. 65.3(j)   
Dated: 05-01-2007
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Wireless Communications (TL422)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(7th Term)

Effective

:
08TL Batch to Onwards  

Pre-requisites

:
Electromagnetic Waves & Radiating Systems Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination



Marks


:
Theory : 100 


Practical : 00
Credit Hours

:
4 + 0





Minimum Contact Hours: 
52 + 00
	Aims                                  :
	· Basic understanding of wireless communications concepts. 

· The radio link budget and its application to design communication sysem. 

· Basic understanding of cellular communication systems, standards, 

· Interference analysis and its application to frequency allocation to meet interference outage targets in wireless radio networks

	Objectives                          :
	The course gives basic knowledge about radio and wireless communication. This knowledge is needed to analyze, design and develop wireless  communication systems.


Part 1:

Introduction to wireless communication systems, Classification of wireless systems, wireless propagation mechanisms, Frequency classifications, Radio frequency management (intended and un-intended  radiation, co-channel and adjacent channel interference, frequency plans).

Link Performance: Link budget, path geometry, path clearance and obstruction (Diffraction & Reflection), Impairments to radio systems (rain attenuation, fading etc.). Fading, Types of fading, fading models (statistical distributions), multipath fading and its alleviation. 

Part II:

Introduction to cellular communication system: History, Evolution of Cellular System, Six basic components in every cellular system. 

Cellular System Principles: Frequency re-use concept, Co-channel interference, Channel assignment methods, Handover and Roaming, Multiple Access Techniques (FDMA, TDMA and CDMA etc.)

Cellular Traffic Engineering: Definition of Traffic in cellular system, Trunked System (Erlang B and Erlang C).

Performance Improvement Techniques: Power control, Cell splitting, Sectoring, Fixed and Dynamic Channel assignments.

GSM Systems: Introduction, System Architecture, Frame Structure, Channel Types, GSM Link Level, GSM handover and roaming.

Commercial Wireless Communication Systems: Wifi, WiMAX, Bluetooth.

Recommended Books:

1.
David Parsons, “The Mobile Radio Propagation Channel”, 2nd ED., Great Britain 2000, Wiley. 

2.
Theodore S. Rappaport, “Wireless communications, Principles & Practice”, USA 2002, IEEE Press. 

3. 
S. Haykin and M. Moher, “Modern Wireless Communications”, Prentice-Hall 2005

Approval:
Board of Studies Telecom Eng:

Res. No. 4.2
Dated: 28-10-2009 

Academic Council


Res. No.
73.17
Dated: 23-12-2009
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Principles of Telecommunication Traffic Engineering (433)
Disciplines

:
B.E. Telecommunication Engineering

Term


:
(7th Term)

Effective

:
10TL Batch to Onwards  

Pre-requisites

:
Probability & Stochastic Processes


Co-requisite

:
Transmission & Switching Systems
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26
	Aims                                  :
	Aim of this course is to get the students first step into the world of the tele-traffic engineering and traffic related issues in telecommunications field.



	Objectives                          :
	After the completion of the course students will be able to:

· Design the mathematical modeling of systems and traffic existing in various communications networks.

· Evaluate the performance and dimensioning of such systems (including basic mathematical tools related).

· Some methods of traffic management and their analysis.




Introduction: 
Introduction to Traffic Engineering from the service provider network (emphasis upon the evolution of traffic Engg, including its role in network transmission from layer 2 to IP technology and MPLS traffic Engg.), Review of Probability theory (Distributions, Stochastic processes), Introduction to traffic theory, Teletraffic models, Classical models for voice and data traffic. 

Tele-traffic Models: 
Telecommunication networks, switching and routing, multiplexing and concentration, multiple access. Circuit switched network modeled as a loss network, Packet switched network modeled as a queuing network.

Traffic measurements and modeling: Introduction, Traffic measurements, Traffic variations, Traditional modeling of telephone traffic, Traditional modeling of data traffic, Novel models for data traffic, Simple teletraffic model, Poisson model (∞customers, ∞servers), Erlang model (∞customers, n ∞servers), Binomial model (k ∞customers, n k servers), Engset model (k ∞customers, n k servers).

Performance Analysis:

Objectives and Prerequisites, Real-time flows and the current Internet protocols, The problem with IP, Requirements for an Integrated Service Packet Network (ISPN), Introduction to QoS, Traffic and QoS parameters, Hierarchical and administrative network structures, Traffic mixes in the network, QoS parameters and their measurements: delay, jitter, data rate

Application types: Introduction, Elastic/Inelsatic applications, Interactive real-time media flows, (Audio, Video). Many-to-many communications: IP multicast (Group communication using IP, Multicast routing, Multimedia conferencing), QoS-based routing ( What is QoS-based routing?, Addressing and metrices,).

Scheduling & Queueing management:
Introduction: Queuing & Scheduling, Conservation law,  Fairness, Dimensions and Strategies, Priorities, Generalized processor sharing, Simple teletraffic model, M/M/1 (1 server, ∞waiting places), M/M/n (n servers, ∞waiting places), First Come First Serve (FCFS), Round robin, Weighted fair queuing,  Queue management and congestion control, Discussions and summary 

Network QoS support and application level service interfaces: Introduction, IntServ, Resource reservation protocol (RSVP), DiffServ

Traffic management:

Introduction, Traffic & Congestion control in IP networks, Introduction, IP-networks, Traffic and congestion control in the Internet, ATM technique, Service categories and traffic contract, Traffic and congestion control in ATM, Connection Admission Control (CAC) and Usage Parameter Control (UPC), ABR flow control.

Application level QoS support:  Transport support of QoS: RTP/RTCP, User to network signaling, Session related support: SIP/SDP, Introduction to VPN

Case Study: 

Develop a case study for MPLS Architecture
Recommended Books:

1. Villy B. Iversen , “Teletraffic Engineering Handbook”, ITU, www.tele.dtu.dk/teletraffic . 

2. Thiagarajan Viswanathan, “Telecommunication Switching Systems and Networks”, Prentice Hall India. 

3. Papoulis A., “Probability, Random Variables, and Stochastic Process”, Mc-Graw Hill. 

4. Davenport W.B., “Probability and Random Process”, Jr. Mc-Graw Hill.

5. S. Keshav, “An Engineering Approach to Computer Networking”, chapters 6, 9 and 14, 2010

6. P. Ferguson and G. Huston, “Quality of Service”, John Wiley, 1998

7. D. McDysan, “QoS & Traffic Management in IP & ATM Networks”, McGraw-Hill, 2000.

8. Z. Wang, “Internet QoS – Architectures and Mechanisms for Quality of Service, Morgan Kaufmann Publishers, 2001.

Approval:
Board of Studies Telecom Eng:

Res. No. 8.2.1
Dated: 10-12-2012 

Academic Council


Res. No. 80.20
Dated: 13-12-2012 
MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Transmission & Switching Systems (TL443)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(7th Term)

Effective

:
10TL Batch to Onwards  

Pre-requisites

:
Computer & Communication Networks

Co-requisite

: 
NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26
	Aims                                  :
	This course aims to introduce the various components of transmission media & switching systems used in voice networks. To enable the students to identify the mechanism used in transmission & Switching. Explain the various types of switching modes & their uses.



	Objectives                          :
	After completion of this course the students should be able to:

· Under the concept of TDM,MUX standards, SONET/SDH/PDH/ATM.

· Be able to understand the types of switching modes Circuits, Message and packet switching.

· Understand the Telecom Networks (PSTN, PLMN), Exchange Heirchy.

· To known numbering Plans, Routing Tables, Charging Plans, PPM, PMM, SPM, MPM.

· Understand the ITU & common channel signaling system # 7 (CCS7 or SS7).




Contents:

Review of TDM, MUX Standards, PDH, SONET/SDH, Synchronization, Channels & Error Control, Line Encoding Techniques (HDB3, 4B3T, 2BIQ) Digital Communications (PCM), Types of Switching Systems - Circuit, Message and Packet Switching, Telecommunication Network (PSTN, PLMN), Exchanges Hierarchy, 

Basic Functions of A Typical Digital Switching Exchanges, 

Erlang Models overview, GOS, BHCA, Network Traffic Load and Parameters, Modelling Switching Systems, Incoming Traffic and Service Time Characterization, Time and Space Switching, T-S-T and S-T-S Systems, Numbering Plans,  Charging Plans, PPM PMM, SPM, MPM, Charging Database, 

Signalling, Areas of Signalling, Various Types/Classifications of Signalling Systems, Channel Associated Signalling (CAS) and Common Channel Signalling (CCS) lTU's Common Channel Signalling System # 7 (CCS7 Or SS7), - System Architecture Layers, MSU, LSSU, and FISU, Error Detection/Correction, ISUP Signalling TUP, 

WDM, DWDM multiplexing, WDM & DWDM transmission systems, High Density DWDM, Ultra High Density DWDM, Coarse WDM, 

Recommended Books:

1. Bellamy, “Digital Telephony” John Wiley and Sons, 2007.

2. M. T. Hills, “Telecommunications Switching Principles”. 2005

Approval:
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MEHRAN UNIVERSITY OF ENGINEERING AND TECHNOLOGY, JAMSHORO

DEPARTMENT OF TELECOMMUNICATION ENGINEERING
Title of Subject

:
Fiber Optics Communication Systems (TL472)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(7th Term)

Effective

:
10TL Batch to Onwards
Pre-requisites

:
Optoelectronics


Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2



Minimum Contact Hours: 
52 + 26
	Aims                                  :
	This course aims to teach students an understanding of the fundamental principles of optical fiber communication systems and try to develop the Attributes of a theoretical framework for understanding and modeling of optical sub-systems, and to develop the ability to apply this knowledge to the design optical communication systems. This course provides the students with a firm understanding of the major aspects in the optical fiber technology and fiber-based communication systems.  After completing this course, the students should be equipped with the essential knowledge to evaluate various kinds of optical communication systems, and participate confidently in industrial/ research projects relating to the use of optical fibers as transmission media.



	Objectives                          :
	The objectives of this course are:

· Describe and compare the performance of current and possible future optical communication systems; 

· Understand optical fiber propagation characteristics and transmission properties, including the origin of fiber modes, multimode optical fiber, single mode optical fibers, and dispersion and loss effects.

· Evaluate the performance of long haul communication fiber optic links based on the specification of the link components; 

· Design such fiber optic links and relate the limitations in the performance to the limitations of the components and subsystems used; 

· Understand the modeling of photo detectors, including shot noise and avalanche noise.

· Understand optical amplifiers and in particular their noise characteristics.

· Investigate and comprehend aspects of the technology that relate to developments for the all optical network; 


Contents:

Introduction: 
History of Optical Communication, Optical Fiber Communication System, Advantages of OFC system.

Optical Fiber Wave Guides:

Optical Fiber Waveguide, Ray Theory Transmission, Electromagnetic Mode Theory for Optical Propagation, Cylindrical Fibers, Single Mode Fiber, Multimode Fibers, Step Index Fibers, Graded Index Fibers. 

Transmission Characteristics:

Attenuation, Absorption Losses (Intrinsic and Extrinsic), Scattering Losses, Linear Scattering Losses (Rayleigh and Mir Scattering), Non- Linear Scattering Losses (stimulated Brillouin and stimulated raman scattering), Fiber Band Loss, Dispersion, Intramodal and Intermodal Dispersion, Overall Fiber Dispersion, Polarization, Non-Linear Phenomenon. Single Mode/Multimode fiber transmission characteristics.

Optical Fiber Cables and Connectors:

Preparation of Optical Fibers, Modified Chemical Vapor Deposition (MCVD), Fiber Strength and Durability, Cable Design, Splicing (Fusion and Mechanical), Fiber buffering, Fiber connectors and splitters.

Optical fiber communication system: 

Components of Fiber Optic Networks, Optical Amplifiers, Semiconductor Optical Amplifiers (SOA), Erbium Doped Fiber Amplifiers (EDFA), Advanced Multiplexing Strategies.

Optical Fiber Measurements

Fiber Attenuation Measurements, Fiber Dispersion Measurements, Field Measurements, Optical Time Domain Reflectormeter. 
Recommended Books:

1.
Senior J., “Optical Fiber Communications”. Prentice Hall.

2.
Rogers A., “Understanding Optical Fiber Communication” Artech House Books.

3.
P E Green, “Fiber Optic Networks”, (Prentice Hall, 1993) 

4. 
G P Agrawal, “Fiber-Optic Communication Systems”, (2nd Edition, John Wiley & Sons, 1997) 

Approval:
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Title of Subject

:
Spread Spectrum Communications (TL402)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(8th Term)

Effective

:
10TL Batch to Onwards
Pre-requisites

:
ADC

Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2



Minimum Contact Hours: 
52 + 26
	Aims                                  :
	To introduce the concepts and applications of spread spectrum communications systems.  



	Objectives                          :
	Upon completion of this course work the students should be able to:

· Understand the basic concept and terminology of spread communications.

· Have awareness and familiarity of practical application of spread spectrum to various communication system such as CDMA systems   




Review of noise and fading channels models

Introduction to Spread Spectrum (SS) Communications:

Concept and definitions of SS communications as compared with conventional types of communications, Origin of SS communications, Implementations of SS communications, Spreading Sequences, Orthogonal and Semi-orthogonal sequences.

PN Sequences: Pseudo-noise (PN) sequences generation and its properties (balance, run and correlation properties).

M-sequences: Generation of m-sequence using shift registers (Fibonacci and Galois feedback generators), characteristics of m-sequence (near balance, correlation and security etc.), polynomial representation of m-sequences, 

Gold Sequences: Why Gold codes, generation of Gold codes, finding preferred pair of m-sequences, correlation properties of Gold sequences.

Orthogonal Sequences: Walsh Codes, Motivation, Generation and its properties, application of Walsh Codes, Variable length orthogonal codes (motivation, generation and properties). 

Spread Spectrum Communication Systems:

Fundamental of Spread Spectrum:: Concept of Spectrum and Bandwidth, Definition of SS Signals, Types of SS signals, Benefits of SS techniques.

Analysis of SS Systems: Direct Sequence SS systems, Frequency-Hopped SS systems, Synchronization of SS communication system (Acquisition and Tracking)

Application of Spread Spectrum: Anti-jamming, Ranging, multipath suppression, code-division multiple access, recent commercial applications.

CDMA Systems: Introduction to 2G/3G standards, CDMA 2000 Systems & Architecture, WCDMA System and Architecture.

Recommended Books:

· R. Petersons, R. Ziemer “Introduction to Spread Spectrum Communications”, Prentice-Hall 1995. 

· R. C. Dixon, “Spread Spectrum System with Commercial Applications”, 4th ed. Wiley 2000.

· Andrew J. Viterbi, “CDMA Principles of Spread spectrum Communication”, Adison-Wiley, 2004.

Approval:
Board of Studies Telecom Eng:
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Title of Subject

:
Broadband Digital Networks (452)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(8th Term)

Effective

:
10TL Batch to Onwards  

Pre-requisites

:
Transmission & Switching Systems 
Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2





Minimum Contact Hours: 
52 + 26
	
	

	
	

	Aims                                :
	This course aims to give the students a solid foundation in the principles of broadband information and related communication networks. Provide a background of and competence in dealing with the issues specific to broadband technologies. Help students compare various broadband techniques and their right usage. Help students develop an understanding of the problems, challenges, future trends of broadband digital techniques.



	Objectives                          :
	After the completion of the course the students would be able to:

· Have a working knowledge of broadband network technologies, how they are used, what their advantages/disadvantages are, and what their future offers.

· Have a working, comfortable understanding of applicable terminology. A consistent, careful development of terminology and definitions is critical to a successful learning experience.

· Know how the circuit switched and packet switched networks are used to meet demand for high speed internet access.

· Understand types and characteristics of broadband services.

· Understand switching nodes their operation, maintenance and traffic management issues


Contents:

Advanced Data and Communication Networks:

Review of Narrowband Technologies and ISDN, LAN, MAN, WAN:

Overview of Broadband technologies and emerging technologies (LTE, PON)

Medium Speed Technologies:

X.25, Frame Relay, CATV.

T- and E-carrier Systems:

Link Layer Broadband technologies

ATM: Protocol architecture, model planes, logical connections, Control Signaling. ATM cells, Cell format, service categories, adaptation layer protocol.

MPLS:  

GMPLS:

Broadband ISDN:

BISDN interfaces, BISDN User Access, Protocols. Digital Signaling System Nr 1 (DSS1). Abilities and benefits of B-ISDN, B-ISDN Network elements and structures, reference points, protocols, Functions of different Layers in B-ISDN model, Transportation of  ATM cells using SDH/SONET, ATM layer in B-ISDN

Digital Subscriber Line:

Digital Subscriber Line (DSL) introduction, architecture, DSL broadband technologies (HDSL, SDSL, ADSL, VDSL), Line Codes (QAM/CAP and DMT) in DSL, Performance issues in DSL, Network solutions based on DSL, a case study, Next generation Digital Loop Carriers.

Commercial Technologies: 

GPON, FTTH and LTE  Networks

Recommended Books:

1.
William Stallings, “Data and Computer Communications”, 7th Edition, Prentice Hall 2007

2.
William Stallings, ““Business Data Communications” Fourth Edition, Prentice Hall., 2005

3.
William Beyda, “Data Communications From Basics to Broadband” Prentice Hall.

4.
Computer Networking: Atop Down Approach By James.F.Kurose, Keith W.Ross

Approval:
Board of Studies Telecom Eng:
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Title of Subject

:
Microwave Engineering (TL463)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(8th Term)

Effective

:
10TL Batch to Onwards
Pre-requisites

:
Electromagnetic Waves & Radiating System  Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2


Minimum Contact Hours: 
52 + 26


	Aims                                  :
	The aim of this course is to teach. He necessary skills in advanced theories of Microwave so that students will be prepared to conduct high level research in the subject area.



	Objectives                          :
	Upon completing the course the students should be armed with enough physical concepts & mathematical techniques to read and appreciate most research literatures published in technical journals and conduct high level research in the subject areas.




Contents:

Introduction:

Introduction about syllabus/Recommended Books. Microwave Definition, Microwave Frequencies, Properties of microwaves. 

Transmission Lines:

General description of waves on Transmission line. E-waves, H-waves, group velocity, phase velocity. Impedance /Admittance Relationship of transmission line. Propagation characteristics. (Attenuation Constant, Phase Constant). Travelling waves and Standing waves, VSWR (Voltage Standing Wave Ratio). 

Microwave Network Analysis : Z and Y  parameters analysis. ABCD and S representation of microwave networks. Transmission lines, discontinuities and S-parameters. Smith Chart analyzing rules. Smith chart and matching networks. Wave-guide transmission line single mode propagation. 

Waveguides and Microwave Antennas:

Rectangular wave-guide, Problems on rectangular wave guide. Cylindrical Wave-guide , Elliptical wave-guides. Propagation characteristic wave-guide. Planar circuit technology: Microstrip lines and their design. Microstrip coupled line filters. Antenna design considerations. Horn antenna, Parabolic Antenna. Microwave Lens antenna. Spiral Antenna. Microwave Tubes: High frequency limitations of conventional tubes. Bunching and velocity modulation. 

Microwave Transmitters and Receivers:

Principles and operation of one cavity and  two cavity klystrons. Multicavity Klystron. Travelling Wave tubes. Backward Wave Oscillator. Microwave Solid State Devices. Varactor diode, PIN diode . GUNN diode and IMPATT diode. Directional Couplers. Power dividers. Microwave mixers, theory of mixing, conversion loss. Microwave link Planning. Introduction to MMIc’s, Application and limitations. 

Recommended Books:

1. Constantine A. Balanis, Antenna Theory – Analyses and Design, 2005, Third Edition, John Wileys and Sons Inc., ISBN-978-0-471-66782-7
2. Collin, R.E., “Foundations for Microwave Engineering”, Mc-Graw Hill International.

3. Adam S. F., “Microwave Theory and Application”.

4. David M Pozar, “Microwave Engineering”, John Wiley.
Approval:
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Title of Subject

:
Mobile Network Planning (TL482)

Disciplines

:
B.E. Telecommunication Engineering

Term


:
(8th Term)

Effective

:
08TL Batch to Onwards
Pre-requisites

:
Wireless Communications

Co-requisite: NIL
Assessment

:
20% Sessional Work,

80% Written Examination







40% Sessional, 60 %Final Lab Examination (Practical)
Marks


:
Theory : 100 


Practical : 50
Credit Hours

:
4 + 2



Minimum Contact Hours: 
52 + 26
	Aims                                  :
	To introduce the concepts and applications of spread spectrum communications systems.  



	Objectives                          :
	Upon completion of this course work the students should be able to:

· Understand the basic concept and terminology of spread communications.

· Have awareness and familiarity of practical application of spread spectrum to various communication system such as CDMA systems   




Introduction to Network Planning

Capacity Planning:

Detailed network design and analysis: capacity design, traffic modeling (Erlang model), frequency plan, reverse/forward link capacity and link capacity equation, network architecture, site surveys and audits, cell site configurations. 

Link Budgets: Noise figure in link budget, S/N ratio for a mobile user, receiver sensitivity, confidence cell, shadow margin and handoff gain, fade margin, interference, Forward/Reverse link range. 

Coverage Planning:

Coverage design, average path loss models (Hata, Cost 231 etc.), link budgets, maximum allowable path loss, link budget factors, cell site gains and losses, drive testing, identifying antenna types, antenna configurations, coverage goals, equipment characteristics, base station design, backhaul planning, spreadsheet based planning and growth planning.

GSM  Network Planning (Case Study 1)

Review of GSM System and Architecture, Reverse and forward links, Logical and physical channels, fundamental, dedicated channels, forward and reverse traffic channel generation, channel demodulation, access channel generation. Frequency reuse, frequency allocation, frequency conflicts, handoffs, power control. 
CDMA 2000 Network Planning (Case Study 2)

Fundamentals of CDMA 2000 Standard, Spreading rates 1 and 3, Radio configurations (RC), Wireless architecture, Reverse and forward links,  Logical and physical channels, fundamental, dedicated and supplemental channels, forward and reverse traffic channel generation, channel demodulation, access channel generation.

Frequency allocation, Pilot increment & search window size, PN offset reuse patterns, PN offset planning, pilot searching process, aliasing. Soft handoffs, deploying second carrier (Hard handoff), interference mitigation, hard handoff triggers, pilot beacon.

Recommended Books:

1. William C.Y. Lee, “Mobile Cellular Communications”, 2nd Edition, McGraw Hill, 2003

2. Samuel C. Yang, “CDMA RF System Engineering”, Artech House Publishers, 1998.

3. Jaana Laiho, Achim Wacker, and Tomáš Novosad, “Radio Network Planning and Optimization for UMTS” Wiley & Sons 2002.

4. J. Lempiäinen, M. Manninen, “Radio Interface System Planning for GSM/GPRS/UMTS”, Kluwer Academic Publishers, 2003.

Approval:
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