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CHAPTER 1   Curriculum 

1.1  Program Name  

Bachelor of Science in Electronics and Communication Engineering, abbreviated as, B.Sc. Engg. (ECE).  

 

1.2  Vision 

To generate knowledge and to produce skilled graduates to meet global requirements and future 

challenges in the diverse field of science and technology relating to electrical, electronics, 

communication, and information technology.   

 

1.3  Mission 

 To produce knowledge, ideas and skilled graduates equipped with up-to-date knowledge in 

the field of electrical, electronics, telecommunication, biomedical engineering, information 

technology, photonics, system design and etc.  

 To fulfill the present and future challenges with professional aptitude and ethical values. 

Discipline also contributes in scientific research and innovation in the wide range of 

contemporary subjects in collaboration with national and international institutes. 

 

1.4  Program Objectives 

 To understand the basic principles and concepts of electrical, electronics, telecommunication, 

biomedical engineering, information technology and system design. 

 To generate innovative ideas for contemporary and future demands. 

 To conduct theoretical and practical studies in the field of electronics and communication. 

 To promote critical learning skills and enabling students to be lifelong learners. 

 To take a leadership role in the field of electronics and communication engineering.  

 To achieve academic and professional excellence. 
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1.5  Learning Outcomes 

The expected outcomes of ECE Discipline and its graduates are mentioned below. The graduates 

should have the ability   

 

 To comprehend, apply and analyze the basic principles concepts and important theories 

of electronics and communication engineering. 

 To configure, evaluate, verify, troubleshoot and test systems, process, components and 

programs. 

 To understand, formulate, analyze, optimize and design systems to solve the 

contemporary problems.  

 To carry out network planning, design and optimization. 

 To use contemporary techniques, tools for electronics and communication engineering. 

 To equip with necessary knowledge, skills and experiences along with ethical values and 

professional attitude. 

 To write quality research/ technical/ scientific papers and proper documentation. 

 To communicate ideas and concepts in an organized manner. 

 To work in a team and play role as a team leader. 

 To generate fresh ideas and knowledge to solve contemporary and upcoming problems. 

 

1.6  Teaching Strategy 

Popular strategies followed are  

 Lecture 

 Case study/method 

 Demonstration  

 Discussion 

 Active learning (apply what students are learning) 

 Cooperative learning (small groups work together for achieving common goal) 

 Integrating technology 

 Power point presentation, etc. 
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1.7  Assessment Strategy 

 Distribution of Marks 

All theory and sessional courses will be evaluated out of 100 marks in the following manner. 

 

 

 

 

 

 

 

 

 

 

 

 

 Thesis/ Project Evaluation:  

 

               Description Marks 

Contact/ Discussion/ Communication with the Supervisor 10 

Defense/ Viva-voce 30 

Thesis/ Project Paper Evaluation  60 

Total 100 

 

 Bases for Class Attendance Marks (both for theory and sessional): 

 

   Class Participation/ Attendance Marks 

90% and above 10 

85% to less than 90% 9 

80% to less than 85% 8 

75% to less than 80% 7 

70% to less than 75% 6 

65% to less than 70% 5 

60% to less than 65% 4 

less than 60% 0 

 

 Continuous Assessment:  

 

The total marks (40%) of continuous assessment will be constituted of:  

(i) Class participation/ Attendance: 10% 

(ii) Class tests/ Quizzes/ Assignments, Term-papers, etc.: 30% 

There will be at least 03(three) Class tests/ Quizzes/ Assignments/ Term-papers, etc.  

At least one class test will be taken from each section. 

Theory Course  Sessional Course 

Description Marks Description Marks 

Class participation/Attendance 10 Class participation/Attendance 10 

Continuous Assessment 30 Viva-voce/ Presentation 30 

Term Final  

(Written Examination)  

60 Sessional Assessment  60 

Total 100 Total 100 
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 Grading System and Grading Scale: 

 

Numerical Grade Letter Grade Grade Point 

80% or above A+  (A plus) 4.00 

75% to less than 80%  A    (A regular) 3.75 

70% to less than 75% A-   (A minus) 3.50 

65% to less than 70%  B+  (B plus) 3.25 

60% to less than 65% B    (B regular) 3.00 

55% to less than 60%  B-   (B minus) 2.75 

50% to less than 55% C+  (C plus) 2.50 

45% to less than 50% C    (C regular) 2.25 

40% to less than 45% D 2.00 

            less than 40% F 0.00 

            Incomplete I  

            Withdrawn         W  

   Continuation (For Thesis/ Project) X  

 

 Assessment Tools: 

 

Theory Courses: 

Class participation  

o (Example: attendance) 

Continuous assessment  

o (Example: Quiz, spot test, open book exam, presentation, assignment, written exam, 

etc.) 

Term final examination  

o (written test) 

 

Sessional Courses: 

Class participation  

o (Example: attendance) 

Viva-voce/ Presentation 

Sessional assessment  

o (Example: field work, lab work, case study, performance, spot test, open                                                     

book exam, presentation, assignments, written exams etc.) 

Thesis/ Project: 

Participation  

o (Example: Contact/Discussion/Communication with the supervisor) 
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Defense/ Viva-voce 

Evaluation  

o (Examples: report, project paper, monograph etc.) 

 

1.8  Course Structure 

Program duration : 04 Years 

Number of terms : 08 

Minimum credits to be earned: 160.00 

Term duration     : 21 Weeks 

 

Classes 13 weeks 

Preparatory Leave before Final Examination 02 weeks 

Final Examination 04 weeks 

Term Break 02 weeks 

Total 21 weeks 
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1.9  Term-wise Distribution of Credits 

(Summary of the total available credits (core and optional) from different areas of study) 

Year-Wise Credit Distribution 

Year Term 
Theory 

Sessional / Field 

Works 
Hours/ 

Week 

Total 

Credit 
Core Optional Core Optional 

First Year 
I 15.00 0.00 4.50 0.00 15-09  19.50 

II 14.00 2.00 4.50 0.00 16-09  20.50 

Second Year 
I 15.00 0.00 4.50 0.00 15-09  19.50 

II 16.00 0.00 4.50 0.00 16-09  20.50 

Third Year 
I 15.00 0.00 4.50 0.00 15-09  19.50 

II 16.00 0.00 4.50 0.00 16-09  20.50 

Fourth Year 
I 9.00 6.00 4.25 0.75 15-10  20.00 

II 9.00 6.00 4.25 0.75 15-10  20.00 

Total 109.00 14.00 35.50 1.50 123-74  160.00 

 

1.10  Distributions of Credits in Different Areas of Study 

Percent Distribution of Undergraduate Courses 

Course Type Percent of Credit Credits 

Mathematics & Basic Sciences 13.44 21.50 

(a) Mathematics 8.75 14.00 

(b) Physics 2.34 3.75 

(c) Chemistry 2.34 3.75 

Humanities 7.50 12.00 

(a) Economics & Sociology 2.50 4.00 

(b) Accounting and Industrial Management & Law 3.13 5.00 

(c) English 1.88 3.00 

Related Engineering 0.47 0.75 

Engineering Drawing  0.47 0.75 

Basic & Major Engineering 78.59 125.75 

(a) Core Electronics 20.00 32.00 

(b) Core Communication 19.69 31.50 

(c) Core Power 15.47 24.75 

(d) Core Computer & IT 12.03 19.25 

(e) Industrial Training, Seminar & Project/Thesis 2.97 4.75 

(f) Optional Courses 8.43 13.50 

Total 100.00 160.00 
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CHAPTER 2   Course Outline 

 Term – wise Course Distribution 

Discipline will offer the courses to its students, in general, as per the following arrangement. 

 

2.1  First Year 

Year -1    Term - I 

Course No. Course Title Credit/Week Credit 

ECE 1101 Electrical Circuits I 3-0 3.00 

ECE 1102 Electrical Circuits I Sessional 0-3 1.50 

CSE 1151 Structured Programming 3-0 3.00 

CSE 1152 Structured Programming Sessional 0-3 1.50 

ME 1162 Engineering Drawing Sessional 0-3/2 0.75 

Math 1171 Calculus 3-0 3.00 

Phy 1173 Physics 3-0 3.00 

Phy 1174 Physics Sessional 0-3/2 0.75 

Eng 1181 English 3-0 3.00 

Total   5 Theory + 4 Sessional   15-9 19.50 

 

 

Year -1    Term - II 

Course No. Course Title Credit/Week Credit 

ECE 1201 Electrical Circuits II 3-0 3.00 

ECE 1202 Electrical Circuits II Sessional 0-3 1.50 

ECE 1203 Electronic Circuits I  3-0 3.00 

ECE 1204 Electronic Circuits I Sessional 0-3 1.50 

CSE 1251 Object Oriented Programming 2-0 2.00 

CSE 1252 Object Oriented Programming Sessional 0-3/2 0.75 

Math 1271 Differential Equations 3-0 3.00 

Chem 1275 Chemistry  3-0 3.00 

Chem 1276 Chemistry Sessional  0-3/2 0.75 

Soc/Phil 12xx Option I 2-0 2.00 

Total   6 Theory + 4 Sessional   16-9 20.50 

 

Year - 1    Term - II                                     Optional Courses: Option I (Any one) 

Course No. Course Title Credit/Week Credit 

Soc 1281 Sociology 2-0 2.00 

Phil 1283 Professional Ethics 2-0 2.00 
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2.2  Second Year 

Year -2    Term - I 

Course No. Course Title Credit/Week Credit 

ECE 2101 Electronic Circuits II  3-0 3.00 

ECE 2102 Electronic Circuits II Sessional 0-3 1.50 

ECE 2107 Signals & Systems 3-0 3.00 

ECE 2108 Signals & Systems Sessional 0-3/2 0.75 

ECE 2115 Electrical Machine I 3-0 3.00 

ECE 2116 Electrical Machine I Sessional 0-3 1.50 

CSE 2151 Data Structures & Algorithms 3-0 3.00 

CSE 2152 Data Structures & Algorithms Sessional 0-3/2 0.75 

Math 2171 Coordinate Geometry & Vector Analysis 3-0 3.00 

Total   5 Theory + 4 Sessional   15-9 19.50 

 

 

 

Year -2    Term - II 

Course No. Course Title Credit/Week Credit 

ECE 2200 Numerical Techniques Sessional 0-3 1.50 

ECE 2201 Solid State Electronic Devices 3-0 3.00 

ECE 2203 Digital Electronics  3-0 3.00 

ECE 2204 Digital Electronics Sessional 0-3 1.50 

ECE 2207 Basic Communication  3-0 3.00 

ECE 2208 Basic Communication Sessional 0-3 1.50 

Math 2271 Matrix & Complex Variable 2-0 2.00 

Stat 2273 Probability & Stochastics 3-0 3.00 

Econ 2281 Economics 2-0 2.00 

Total   6 Theory + 3 Sessional   16-9 20.50 
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2.3  Third Year 

Year - 3    Term - I 

Course No. Course Title Credit/Week Credit 

ECE 3100 Electronic Shop Practice 0-3 1.50 

ECE 3107 Digital Communication 3-0 3.00 

ECE 3108 Digital Communication Sessional 0-3 1.50 

ECE 3109 Electromagnetic Fields & Waves 3-0 3.00 

ECE 3115 Electrical Machine-II 3-0 3.00 

ECE 3116 Electrical Machine-II Sessional 0-3/2 0.75 

CSE 3151 Microprocessor & Embedded Systems 3-0 3.00 

CSE 3152 Microprocessor & Embedded Systems Sessional 0-3/2 0.75 

BA 3181 Accounting 3-0 3.00 

Total   5 Theory + 4 Sessional   15-9 19.50 

 

 

 

Year -3    Term - II 

Course No. Course Title Credit/Week Credit 

ECE 3201 Electrical Engineering Materials 2-0 2.00 

ECE 3207 Digital Signal Processing 3-0 3.00 

ECE 3208 Digital Signal Processing Sessional 0-3 1.50 

ECE 3209 Microwave Engineering 3-0 3.00 

ECE 3210 Microwave Engineering Sessional   0-3 1.50 

ECE 3215 Power System 3-0 3.00 

CSE 3251 Computer Network & Security 3-0 3.00 

CSE 3252 Computer Network & Security Sessional 0-3 1.50 

BA 3281 Industrial Management & Law 2-0 2.00 

Total   6 Theory + 3 Sessional   16-9 20.50 

 

 

 

 

 

 

 

 

 

 

 

 



Page 15 of 117 
 

2.4  Fourth Year 

Year - 4    Term - I 

Course No. Course Title Credit/Week Credit 

ECE 4100 Project/ Thesis 0-4 2.00 

ECE 4101 Industrial & Power Electronics 3-0 3.00 

ECE 4102 Industrial & Power Electronics Sessional 0-3/2 0.75 

ECE 4103 VLSI Circuits & Design  3-0 3.00 

ECE 4104 VLSI Circuits & Design Sessional 0-3/2 0.75 

ECE 41xx Option II 3-0 3.00 

ECE 41xx Option III 3-0 3.00 

ECE 41xx Option III Sessional 0-3/2 0.75 

ECE 4123 Control Systems 3-0 3.00 

ECE 4130 Technical Writing & Seminar 0-3/2 0.75 

ECE 4140 Industrial Training   0.00 

Total    5    Theory     +    6    Sessional 15-10 20.00 

 

 

Year - 4    Term - I                                     Optional Courses: Option II (Any one) 

Course No. Course Title Credit/Week Credit 

ECE 4105 Quantum Electronics 3-0 3.00 

ECE 4107 Telecommunication Engineering  3-0 3.00 

ECE 4115 Nuclear Power Engineering 3-0 3.00 

CSE 4151 Internet of Things 3-0 3.00 

 

 

Year - 4    Term - I                           Optional Courses: Option III  (Any one with Sessional) 

Course No. Course Title Credit/Week Credit 

ECE 4109 Antenna 3-0 3.00 

ECE 4110 Antenna Sessional 0-3/2 0.75 

ECE 4111 Television Engineering & Display Technology 3-0 3.00 

ECE 4112 Television Engineering & Display Technology Sessional 0-3/2 0.75 

ECE 4117 Power Station, Switchgear & Protection 3-0 3.00 

ECE 4118 Power Station, Switchgear & Protection Sessional 0-3/2 0.75 

ECE 4125 Measurements & Instrumentation 3-0 3.00 

ECE 4126 Measurements & Instrumentation Sessional 0-3/2 0.75 

CSE 4151 Database & Web Design  3-0 3.00 

CSE 4152 Database & Web Design Sessional  0-3/2 0.75 
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Year - 4    Term - II 

Course No. Course Title Credit/Week Credit 

ECE 4200 Project/ Thesis 0-4 2.00 

ECE 4201 Semiconductor Processing & Fabrication Technology 3-0 3.00 

ECE  4207 Optoelectronics Devices & Optical Communication  3-0 3.00 

ECE  4208 Optoelectronics Devices & Optical Communication Sessional  0-3/2 0.75 

ECE 42xx Option IV 3-0 3.00 

ECE 42xx Option V 3-0 3.00 

ECE 42xx Option V Sessional 0-3/2 0.75 

ECE 4209 Mobile Communication Engineering 3-0 3.00 

ECE  4230 Electrical Services Design 0-3 1.50 

Total    5        Theory       +          4       Sessional 15-10 20.00 

 

Year - 4    Term - II                                     Optional Courses: Option IV (Any one) 

Course No. Course Title Credit/Week Credit 

ECE 4203 Nano-electronics & Nanotechnology 3-0 3.00 

ECE 4211 RADAR and Satellite Communication 3-0 3.00 

ECE 4215 Power System Operation & Control 3-0 3.00 

ECE 4221 Digital Image Processing 3-0 3.00 

CSE 4251 Artificial Intelligence  3-0 3.00 

 

Year - 4    Term - II                              Optional Courses: Option V (Any one with Sessional) 

Course No. Course Title Credit/Week Credit 

ECE 4205 System on Chip Design 3-0 3.00 

ECE 4206 System on Chip Design Sessional 0-3/2 0.75 

ECE 4213 Wireless Communication 3-0 3.00 

ECE 4214 Wireless Communication Sessional 0-3/2 0.75 

ECE 4217 High Voltage Engineering 3-0 3.00 

ECE 4218 High Voltage Engineering Sessional 0-3/2 0.75 

ECE 4223 Biomedical Engineering 3-0 3.00 

ECE 4224 Biomedical Engineering Sessional 0-3/2 0.75 

CSE 4253 Simulation & Modeling 3-0 3.00 

CSE 4254 Simulation & Modeling Sessional 0-3/2 0.75 

CSE 4255 Operating System 3-0 3.00 

CSE 4256 Operating System Sessional 0-3/2 0.75 
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CHAPTER 3   Course Details - First Year  

3.1  1st Year T-I 

3.1.1  Electrical Circuits-I 

Year: 1st Term: I Credit Hour: 3.00 

ECE 1101 Electrical Circuits-I 

Rationale: This course is designed to develop the fundamental concepts of electrical circuits.   
 

Course Objectives: 

o To provide basic knowledge of electrical circuit analysis 
o To give the general knowledge of different topologies, laws and theorems of circuits 

o To introduce the concept of ac circuit analysis. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Understand and describe different terminology used in the course 

 Understand different topologies, laws, methods, and theorems to analyze and simplify circuits 

 Draw, design and analyze ac networks 

 Understand phasor algebra for ac circuit analysis. 

 

Course Content 
Circuit Variables and Circuit Elements: voltage, current, power and energy, voltage and current 

sources, circuit elements: resistor, inductor and capacitor, properties of resistor, inductor and capacitor.  

Fundamental Laws: Ohm’s law & Kirchhoff’s laws and their applications, voltage & current divider 
circuits and rules.  

Circuit Simplification Techniques: Analysis of simple circuits with dependent and independent sources, 

series-parallel networks, Ladder networks, source conversions, Delta-Wye conversion. 

DC Circuit Analysis Techniques: Branch-current analysis, Mesh-current analysis, Nodal analysis. 

Network Theorems: Superposition theorem, Thevenin’s theorem, Norton’s theorem, maximum power 

transfer theorem, reciprocity theorem, Millman’s theorem. 

Fundamentals of Alternating Current: Generation of alternating current, Sinusoidal sources, 
definitions of ac voltage, current, power, power factor, sinusoidal alternating waveforms. 

Complex Numbers and Phasors: Various forms of complex numbers and their transformations, phasor 

algebra, phasor/vector diagram.   

AC Circuit Analysis: volt-ampere and various factors (including power, peak, form factor), analysis of 

series and parallel R, L, C, R-L, R-C, R-L-C circuits with sinusoidal source, Delta-Wye simplifications of 

circuits with R, L, and C elements,  branch-current analysis, mesh-current analysis, nodal analysis, steady-
state power calculations, average and rms values, real and reactive power, maximum power transfer 

theorem, impedance matching. 
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3.1.2  Electrical Circuits-I Sessional 

Year: 1st Term: I Credit Hour: 1.50 

ECE 1102 Electrical Circuits-I Sessional 

Rationale: This course is designed to develop skills in circuit design, implementation and analysis to 
understand the theories, apply the knowledge in future courses and industry. 

 

Course Objectives: 

o To gain knowledge and develop skills in ac, dc circuit analysis, implementation and design 
o To get confidence for solving practical problems in electrical circuits. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Apply different laws, methods, theorem in circuit analysis, design and implementation 

 Measure current, voltage and power to verify calculated parameters 

 Solve various problems regarding electrical circuits. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 
concepts learned in ECE 1101. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 20 of 117 
 

3.1.3  Structured Programming 

Year: 1st Term: I Credit Hour: 3.00 

CSE 1151 Structured Programming  

Rationale: This course is designed to provide knowledge and expertise on structured programming 
language to solve different problems. 

 

Course Objectives: 

o To gain knowledge and experience about structured programming  
o To help students to develop programming skills to solve different problems 

o To understand and implement various concepts and structures of C programming language. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Understand the basic terminology used in computer programming and structured programming 

concept 

 Construct algorithms and flow charts as the part of problem analysis 

 Write, compile and debug programs in C language 

 Use different data types, operators and expressions in a computer program 

 Design and implement programs involving decision structures, loops, arrays, structures and 

unions, recursion, pointers and functions 

 Explain the difference between call by value and call by reference 

 Understand the dynamics of memory by the use of pointers 

 Able to create and update basic data files 

 Use basic graphics functions. 

Course Content 
Introduction: Background of C; Programming Algorithms and flow chart construction; Structured 

Programming Concepts; Identifiers, variables, constants, operators and expressions; Program control 
statements; Arrays; String. 
 

Function: User define functions, recursion, Structure and Union, Preprocessors, Pointers, File 

managements, Dynamic Memory Allocation and Linked lists, Screen and graphics functions. 
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3.1.4  Structured Programming Sessional 

Year: 1st Term: I Credit Hour: 1.50 

CSE 1152 Structured Programming Sessional 

Rationale: This course is designed to improve skill and expertise on structured programming language by 
solving various problems. 

 

Course Objectives: 

o To help students to develop programming skills to solve different problems 

o To implement various concepts and structures of C programming language. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Construct algorithms and flow charts as the part of problem analysis 

 Write, compile and debug programs in C language 

 Use different data types, operators and expressions in a computer program 

 Design and implement programs involving decision structures, loops, arrays, structures and 

unions, recursion, pointers and functions 

 Allocate dynamic memory locations using pointers 

 Create and update basic data files 

 Use basic graphics functions. 
 

Course Content 
In this course, students will perform experiments to verify practically the theories and concepts learned in 

CSE 1151.  
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3.1.5  Engineering Drawing Sessional 

Year: 1st Term: I Credit Hour: 0.75 

ME 1162 Engineering Drawing Sessional 

Rationale: The course aims to train the students in practical session in order to make them confident and 
competent in Engineering Drawing and CAD project. 

 

Course Objectives: 

o Learn to sketch and take field dimensions 
o Learn to take data and transform it into graphical drawings 

o Learn basic engineering drawing formats 

o Prepare the student for future Engineering positions. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Perform basic sketching techniques  

 Draw orthographic projections and sections 

 Use engineering scales  

 Produce engineering drawings  

 Convert sketches to engineering drawings. 

Course Content 
Introduction, Scale drawing, Sectional view, Isometric views. Missing line, auxiliary view, Detail and 

assembly drawing Project on Engineering Drawing and CAD using contemporary packages, design 
different objects using Solid Works. 
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3.1.6  Calculus 

Year: 1st Term: I Credit Hour: 3.00 

Math 1171 Calculus 

Rationale: This course is designed to provide strong foundation of differential and integral calculus. 
 

Course Objectives: 

o To provide basic theories of integral and differential calculus 

o To solve any problems of integral and differential calculus 
o To apply the knowledge and understanding in future courses. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Understand and apply the knowledge of limits, maxima, minima, continuity, derivatives, various 

theorems, asymptotes, curve tracing and coordinates   

 Apply different methods of integration 

 Understand Beta and Gamma functions 

 Describe and apply various rules regarding numerical integration. 

 

Course Content 
Differential Calculus: Limit. Continuity and differentiability. Differentiation of explicit and implicit 

function and parametric equations. Significance of derivatives. Differentials. Successive differentiation of 

various types of functions. Leibnitz's theorem.  
 

Rolle's Theorem, Mean value theorems. Taylor's theorem in finite and infinite forms. Maclaurin's theorem 

in finite and infinite forms. Langrange's form of remainders.  

 
Cauchy's form of remainder, Euler's theorem. Tangent, Normal, Sub-tangent and subnormal in Cartesian 

and polar coordinates, Determination of maximum and minimum values of functional and points of 

inflection, Applications, Evaluation of indeterminate forms by L'Hospitals rule, Curvature, Circle of 
curvature, center of curvature and chord of curvature, Evaluate and inviolate, Asymptotes, Envelopes, 

Curve tracing. 
 

Integral Calculus: Definitions of integration, Integration by method of substitution. Integration by parts, 
Standard integrals, Integration by the method of successive reduction. Definite integrals, its properties and 

use in summing series.  

 
Vallis's formulae. Improper Integrals, Beta function and Gamma function, application of Beta and 

Gamma function. Area under a plane curve in Cartesian and Polar coordinates.  

 

Area of the region enclosed by two curves in Cartesian and Polar coordinates. Elements of numerical 
integration, Trapezoidal rule, Simpson’s rule.  

 

Arc lengths of curves in Cartesian and Polar coordinates, parametric and pedal equations. Intrinsic 
equation. Volumes of solids of revolution. Volume of hollow solids of revolution by shell method. Area 

of surface of revolution. 
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3.1.7  Physics 

Year: 1st Term: I Credit Hour: 3.00 

Phy 1173 Physics 

Rationale: This course is designed to provide fundamental knowledge regarding waves, oscillations, 
sound waves, thermodynamics, optics and modern physics. 

 

Course Objectives: 

o To provide knowledge on waves, sounds, heat, thermodynamics, optics and modern physics 
o To gain knowledge about atom’s models, radioactivity and nuclear reaction 

o To formulate and solve problems regarding waves, optics and heat.  

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Understand and describe waves, optics and atom’s models 

 Explain and solve problems regarding heat and thermodynamics 

 Understand and find the mathematics behind modern physics and solve problems. 

 

Course Content 
Sound waves: Audible, Infrasonic and Ultrasonic, Traveling Longitudinal Waves, Standing longitudinal 

Waves, Vibrating Systems and Sources of Sound, Beats, Doppler Effect. 
 

Acoustics: Reverberation, Noise Insulation and Reduction, Compound Absorption, Sound Distribution, 

Room Acoustics, Recording. 
 

Heat and Thermodynamics: Kinetic theory of gases: Deduction of gas law, Principle of equi-partition of 

energy, Equation of state- Andrew's experiment, Vander Waals equation, Critical constants, Transmission 

of heat - Conduction, Convection and Radiation. Laws of thermodynamics: First law of thermodynamics, 
Internal energy, Specific heats of gases, Work done by expanding gas, Elasticity of a perfect gas, second 

law of thermodynamics, Carnot's cycle, Efficiency of heat engines. Entropy and its physical concept, 

Maxwell's thermodynamic relations. 
 

Optics: Lens: types, combination of lenses, equivalent lens and equivalent focal length. Defects of 

images formed by lenses: Spherical aberration, Astigmatism, Coma, Distortion, Curvature of the image, 
Chromatic absorption. Theories of light: Huygen's principle and construction. Interference of light: 

Young's double slit experiment, Bi-prism, Newton's rings, Interferometers, Interference by multiple 

reflection. Differentiation of light: Fresnell and Fraunhofer diffraction gratings. Polarization: Production 

and analysis of polarized light, optical activity, Optics of crystals. 
 

Modern Physics: Relativity: Michelsion-Moreley Experiment, Lorentz-Einstein Transformation, 

Velocity Transformation, Relativity of Mass, Mass-Energy Relation. 

 

Quantum Theory: Photoelectric Effect, Quantum Theory of Light, Compton Effect, De-Broglie Wave, 

Uncertainty Principle and its Application, Time Dependent and Time Independent Schrodinger’s Wave 
Equation. 
 

Atom Model: Bohr’s Theory of one Electron Atom, Correspondence Principle, Vector Atom Model, 
Nucleus, Properties of Nucleus-Binding Energy. 
 

Radioactivity: Radioactive Decay, Half Life, Mean Life, Law of Successive Disintegration, Radioactive 

Equilibrium, Application of Radioactivity. 
 

Nuclear Reactions: Nuclear Fission and Fusion, Chain Reaction, Nuclear Reactors. 
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3.1.8  Physics Sessional 

Year: 1st Term: I Credit Hour: 0.75 

Phy 1174 Physics Sessional 

Rationale: This course is designed to provide fundamental knowledge and basic skills in wave, sound, 
optics and modern physics so that the students can directly apply this knowledge in future electronics 

courses and experiments. 

 

Course Objectives: 
o To enhance students’ knowledge in experimental physics for higher study and research activities 

o To provide an opportunity to students to utilizing their theoretical knowledge 

o To enable students to operate the instruments of Physics 
o To use the ideas of Physics course to perform experiments. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Measure the specific heat of a liquid by the method of cooling 

 Observe the co-efficient of thermal conductivity of a metal using Searle’s apparatus 

 Determine the thermal conductivity of a bad conductor 

 Find the variation of the frequency of a tuning fork with the length of a sonometer and hence can 

be able to determine the unknown frequency of a tuning fork 

 Verify the laws of transverse vibration of a stretched string by sonometer 

 Determine the refractive index of a liquid by pin method using a plane mirror and a convex lens 

 Observe the radius of curvature of a lens by Newton’s rings. 

Course Content 
In this course, students will perform experiments to verify practically the theories and concepts learned in 
Phy 1173. 
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3.1.9  English 

Year: 1st Term: I Credit Hour: 3.00 

Eng 1181 English 

Rationale: The course provides the students an opportunity to know the basics skills of English Language 
and their proper uses. 

 

Course Objectives: 

o To learn about the skills of English language and their proper applications in everyday life 
o To develop students’ communicative competence. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Use the appropriate grammar and English sentence structure  

 Develop reading and writing skills 

 Know various strategies of writing 

 Get knowledge on report writing 

 Communicate properly and effectively 

 Listen, understand and response accordingly. 

 

Course Content 
General Discussion: Introduction to various approaches of learning English. 

 

Grammatical Problems: Construction of sentences, grammatical errors, sentence variety and style, 

conditionals, appropriate use of tenses, vocabulary and diction.  
 

Reading Skill: Discussion readability, scan and skim reading, generating ideas through purposive 

reading, reading of selected stories. 

 
Speaking Skill: Practicing dialogue; Story telling; Effective oral presentation.  

 

Writing Skill: Principles of effective writing, organization, planning and development of scientific 
writing, composition, précis writing, and amplification. 

 

General strategies for the writing process: generating ideas, identifying audiences and purposes, 
construction arguments, stating problems, drafting and finalizing. 

 

Report Writing: Defining a report, classification of reports, structure of a report, and writing of reports. 

 
Approaches to Communication: Communication today, business communication, different types of 

business communication. 

 
Listening Skill: The phonemic systems and correct English pronunciation. 
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3.2  1st Year T-II  

3.2.1  Electrical Circuits-II 

Year: 1st Term: II Credit Hour: 3.00 

ECE 1201 Electrical Circuits-II 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 

basics of resonance, filters, transients, coupled circuits and magnetic circuit so that they can apply the 
knowledge in industry and future courses. 

 

Course Objectives: 
o To prepare the students for the analysis of series and parallel resonant circuits, transient analysis, 

and filter circuits 

o To learn coupled circuits, magnetic circuits and poly-phase circuits 

o To understand the analysis techniques of three phase circuits 
o To solve the problems of related issues. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Know the resonant circuits, frequency response and Q factor. 

 Analyze the different passive filters, frequency response of filters and bode plot 

 Derive the differential equations of circuits and find transient and steady state responses 

 Understand various coupled circuits, magnetic circuits and  their analysis 

 Examine the theoretical analysis techniques of different air-core transformer 

 Understand the fundamentals of poly-phase circuits. 

 

Course Content 
Resonance in AC circuits: series and parallel resonant circuits – quality factor, selectivity, frequency 
response, applications. 
 

Filters: Decibels, different types of passive filters and their frequency responses, Bode plot. 
 

Transient Analysis: Concepts of transient and steady state response with dc source, transients in ac 
circuits. 
 

Circuits with non-sinusoidal excitations: Circuit response to a non-sinusoidal input, addition and 

subtraction of non-sinusoidal waveforms. 
 

Coupled Circuits: Concept of coupling, mutual impedance, conductive coupled circuit, co-efficient of 
coupling, magnetic coupled circuit, dot convention.  
 

Poly-phase circuits: Analysis of three phase circuits – three phase supply, balanced and unbalanced 

circuits, power calculation and measurements, power factor improvement. 
 

Magnetic Circuits: Magnetic fields, flux, flux density, permeability, reluctance, magnetomotive force, 

magnetizing force, Ohm’s law, hysteresis, B-H Curve, Ampere’s circuital law, air-gaps, series-parallel 
magnetic circuits.   
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3.2.2  Electrical Circuits II Sessional 

Year: 1st Term: II Credit Hour: 1.50 

ECE 1202 Electrical Circuits-II Sessional 

Rationale: This course is designed to develop skills in transients, passive filters, coupled circuits, poly 
phase circuits, electrical circuit design, implementation and analysis to understand the theories and apply 

the knowledge in future courses and industry. 

 

Course Objectives: 
o To develop the skills in design, implementation and analysis of passive filters, coupled circuit, 

resonant circuit, poly phase circuit and magnetic circuit 

o To have hands-on experience on transient circuit and its analysis 
o To have practical experiences in implementation and analysis of three phase load 

o To get confidence in solving practical problems of the related issues. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

o Apply different laws, methods, theorem in circuit analysis, design and implementation 

o Measure current, voltage and power to verify calculated parameters 

o Use resonant circuits and estimate their Q factors and frequency responses 
o Find out steady state and transient responses of various electrical circuits 

o Design, implement and analysis passive filters, and their frequency responses 
o Solve various problems regarding electrical circuits. 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 
concepts learned in ECE 1201. 
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3.2.3  Electronic Circuits-I 

Year: 1st Term: II Credit Hour: 3.00 

ECE 1203 Electronic Circuits-I 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics electronic devices, circuits and applications. 

 

Course Objectives: 

o To know the properties of semiconductor materials and applications 
o To have knowledge on construction and operation of p-n junction and equivalent circuit 

o To understand the construction and properties of diode, equivalent circuit, diode circuits, rectifier 

and their applications 
o To design of unregulated, regulated and IC regulated power supply  

o To have the concepts of basic structure of BJT, characterizations, biasing and applications 

o To learn the concept of basic structure of FET, characterizations, biasing and applications 

o To learn and design Class A, class B, class AB, class C power amplifiers and Heat sink. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Know the theory and application of Semiconductor and p-n junction.  

 Design  diode circuits, clipper, clamper, rectifiers, zener diode,  unregulated and regulated  power 

supply  

 Know the construction, operation, input-output characteristics and biasing of BJT  

 Design different types of power amplifier  

 Know the construction, operation , input output characteristics and biasing  of  FET 

 Design different types of amplifiers using FET  

 Select suitable electronic devices for particular application. 

 

Course Content 
Semiconductor diodes: Semiconductor material and properties, p-n junction, rectification, clipper and 
clamper circuits, diode circuits, dc analysis and models, ac equivalent circuits. 

 

Other types of diodes: Zener diode circuits, LED circuits. 
 

DC power supply: Unregulated power supply, regulated power supply, regulator ICs, regulator circuits, 

short circuit protection. 
 

BJT: Construction, operation, input and output characteristics, biasing, design, hybrid model, frequency 

responses, multi-stage amplifier, high frequency model. 

 
FET: Construction, operation, input and output characteristics, biasing and design, small signal ac model 

and analysis of JFETs and MOSFETs.  

 
Power Amplifiers: Class A, class B, class AB, class C power amplifiers: analysis, design, efficiency 

estimation. Heat sink. 
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3.2.4  Electronic Circuits-I Sessional 

Year: 1st Term: II Credit Hour: 1.50 

ECE 1204 Electronic Circuits-I Sessional 

Rationale: This course is designed to develop skills in electronic circuits, power supply and amplifiers 
design, implementation and analysis. 

  

Course Objectives: 

The Course will help students to gain understanding and knowledge in: 
o Diode circuits ( clipper, clamper ) and rectifier  

o Design of unregulated, regulated and IC regulated power supply  

o Application of BJT as amplifier 
o Application of FET as amplifier 

o Design of power amplifier. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to : 

 Implement / simulate diode circuits, clipper, clamper, rectifiers, zener diode,  unregulated and 

regulated  power supply  

 Perform load line analysis and characterization of  BJT  

 Design different types of amplifier (Class A, class B, class AB, class C power amplifiers) 

 Perform biasing and characterization of  FET 

 Design different types of amplifier using FET. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 1203. 
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3.2.5  Object Oriented Programming 

Year: 1st Term: II Credit Hour: 2.00 

CSE 1251 Object Oriented Programming 

Rationale: This course is designed to provide a foundation in object-oriented design and implementation, 
programming environments, and object-oriented programming. 

 

Course Objectives: 

o To introduce students the basic elements of object oriented programming 
o To design, develop and program computer systems using an object oriented programming 

language such Java  

o To familiarize students with the tools that streamline object-oriented development 
o To help students develop their critical and creative thinking for lifelong learning. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe the essential concepts of object-oriented technology and carry out the object -oriented 

approach for programming 

 Design object-oriented programs using object-oriented modeling techniques 

 Use an object-oriented programming language to solve computer problems and build computer 

systems 

 Implement graphical user interface and event handling in an object-oriented fashion 

 Build computer systems in groups and develop group work 

 Work responsibly, effectively and appropriately as an individual and as part of group efforts. 

 

Course Content 
Basic Principles: Object-oriented (OO) programming; Concept of objects and classes; Correspondence 

between software objects and real-world objects; Concept of class hierarchies; Object-oriented modeling; 

Unified Modeling Language (UML). 

Programming Basics: Program types; Source files and class files; Packages; Basic OO program 

components. 

Language Fundamentals: Identifiers; Variables; Values; Data types and operators; Arrays; Strings; 
Control structures; Classes and objects; Data abstraction. 

Classes: Constructors and destructors; Methods; Attributes; Class and member scope; Library classes; 

Programmer-defined classes; “Has-a” relationships; Encapsulation; Data hiding and protection. 

Inheritance, Interfaces, and Abstract Classes: “Is-a” relationships and inheritance; Overriding of 

methods; Polymorphism; Run-time binding; Abstract classes and methods; Interfaces. 

Graphics and Event Handling: AWT; Swing; Event-driven programming; Components and containers, 

Layout managers and menus, Applet programming. 

Concurrent Programming:Threads, States of Java Threads, Runnable interface,  Race conditions, 

Critical sections 

File I/O: Streams, Binary versus text files; Reading and writing text files; Reading/Writing an array of 
objects from/to a file. 

Exception Handling: Types of exceptions, Exception class, creating customized exceptions and throwing 

them. 

Advanced Topics: Introduction to Java Beans; Database connectivity with java; Socket programming 

with java. 
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3.2.6  Object Oriented Programming Sessional 

Year: 1st Term: II Credit Hour: 0.75 

CSE 1252 Object Oriented Programming Sessional 

Rationale: This course is designed to develop skills in Object-Oriented Programming (OOP) concept and 
OOP-based software development methodology. 

 

Course Objectives: 

o To understand the fundamentals of object-oriented programming in Java, including defining 
classes, invoking methods, using class libraries, etc.  

o To know the important topics and principles of software development 

o To write a computer program to solve specified problems. 
o To familiarize with the tools that streamline object-oriented development  

o To use the Java SDK environment to create, debug and run Java programs. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Understand better the object-oriented approach in programming 

 Analyze and design a computer program to solve real world problems based on object-oriented 

principles 

 Implement graphical user interface and event handling in an object-oriented fashion 

 Develop efficient Java applets and applications using OOP concept 

 Build computer systems in groups and develop group work 

 Work responsibly, effectively and appropriately as an individual and as part of group efforts. 

 

Course Content 
This course, students will perform experiments to verify practically the theories and concepts learned in 

CSE 1251. 
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3.2.7  Differential Equations 

Year: 1st Term: II Credit Hour: 3.00 

Math 1271 Differential Equations  

Rationale: Differential equations have wide applications in various engineering fields. The two classes of 
differential equations, ODE and PDE are focused in this course.  

 

Course Objectives: 

This course will help the students to gain understanding and knowledge in- 
o Applications of differential equations in the field of Electronics and Communication Engineering 

o Methods and techniques for solution of ordinary and partial differential equations 

o Construction of mathematical model for real world problems associated with this specific field of 
engineering. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Identify the degree and order of ODE 

 Solve first and second order ordinary differential equations and systems of linear differential 

equations. 

 Solve linear partial differential equations  

 Develop mathematical models through differential equations, and appropriately apply 

mathematical and computational methods to a range of problems in engineering involving 

differential equations 

 Explain the physical interpretation of the solutions of differential equations. 

 

Course Content 
Ordinary Differential Equations: Degree and order of ordinary differential equations, Formation of 

differential equations. Solutions of first order differential equations by various methods.  
 

Solutions of general linear equations of second and higher orders with constant coefficients. Solution of 

homogeneous linear equations.  
 

Solution of differential equations of the higher order when the dependent of independent variables are 

absent.  
 

Partial Differential Equations: Partial differential equations. Wave equations. Particular solutions with 

boundary and initial conditions.  

 
Solution of differential equation by the method based on the factorization of the operators. Frobenius 

method.  

 
Bessel’s and Legendre’s differential equations.  
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3.2.8  Chemistry 

Year: 1st Term: II Credit Hour: 3.00 

Chem 1275 Chemistry 

Rationale: This is the fundamental course for the students to provide the basics knowledge on chemistry, 
atomic structure, molecular structure, electrochemistry and electro kinetics.  

 

Course Objectives: 

o To understand atomic structure, molecular structure, chemical bonds and pH concept 
o To learn different types of solutions and their compositions 

o To study thermochemistry, chemical kinetics and chemical equilibrium 

o To know electrolytic conduction and electrochemical cell. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Understand atomic structure, molecular structure, chemical bonds and pH concept 

 Use different types of solutions and their compositions 

 Apply thermochemistry, chemical kinetics and chemical equilibrium 

 Understand electrolytic conduction and electrochemical cell. 

 

Course Content 
Atomic structure, quantum numbers, electronic configuration, periodic table; Properties and uses of noble 

gases; Different types of chemical bonds and their properties.  

Molecular structures of compounds; Selective organic reactions. Different types of solutions and their 

compositions; phase value, phase diagram of monocomponent system; Properties of dilute solutions. 

Thermochemistry, chemical kinetics, chemical equilibrium; Ionization of water and pH concept; 

Electrical properties of solution.  
 

Introduction to electrochemistry, electrolytic conduction, electrochemical cell and concentration cell, 

electrode potential and emf of a cell, electro kinetics. 
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3.2.9  Chemistry Sessional 

Year: 1st Term: II Credit Hour: 0.75 

Chem 1276 Chemistry Sessional 

Rationale: This course is designed to develop skills in chemistry to understand the theories and apply the 
knowledge in future courses. 

 

Course Objectives: 

o To develop skills to measure pH of a solution 
o To get hands-on experience on titration 

o To design electrochemical cell and measure generated emf 

o To know and understand different types of solutions, their compositions and phase value. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Work and experiment with proper safety and security 

 Develop skills to measure pH of a solution 

 Get hands-on experience on titration 

 Design electrochemical cell and measure generated emf 

 Know and understand different types of solutions, their compositions and phase value. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in Chem 1275. 
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3.2.10  Sociology 

Year: 1st Term: II Credit Hour: 2.00 

Soc 1281 Sociology 

Rationale: This course is designed for the students to provide the basic knowledge of Sociology. 
 

Course Objectives: 

o To explore the scope and importance of Sociology 

o To learn society, community, association, institution, group, norms, values and social process 
o To know culture, social structure, socialization, social stratification and inequality 

o To study changing world, urbanization and industrialization 

o To learn mass media, communication and collective behavior 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Explain the concept of society, community, association, institution, group, norms, values, social 

process, culture, social structure, socialization, social stratification and inequality 

 Compare and understand the issues of changing world, urbanization and industrialization 

 Interpret the effect of mass media, communication and collective behavior 

 Understand the role of a communication engineer in Bangladesh. 

 

Course Content 
Understanding Sociology: Definition, Nature and Scope of Sociology, Development of Sociology, 
Major Theoretical Perspectives of Sociology, Research in Sociology, and Necessity of Studying 

Sociology. 
 

Basic Concepts of Sociology: Society, Community, Association, Institution, Group, Norms, Values, 

Social Process. 
 

Culture and Social Structure: Meaning and Elements of Culture, Development of Culture around the 
World, Culture and Civilization;' Definition and Elements of Social Structure, Social Structure in Global 

Perspective. 
 

Socialization and Institutions: Meaning, Theories and Agents of Socialization Major Institutions- 
Family, Marriage, Kinship, Property, Division of Labor, Religion, Education, State. 
 

Social Stratification and Inequality: Definition and Theories of Social Stratification, Determinants and 
Forms of Social Stratification; Meaning, Determinants and Dimensions of Social Inequality. Social 

Mobility.  
 

Changing World: Types of Society; Social Change; Theories of Social Change, Resistance to Social 

Change, Technology and Social Change, Urbanization, Industrialization and Social Change. 
 

Mass Media, Communication and Collective Behavior: Meaning and Sociological Perspectives of 
Mass Media and Communication; Forms and Theories of Collective Behavior, New Communication 

Technology and Collective Behavior. Deviance, Crime and Social Control: Meaning and Theories of 

Deviance and Crime, Juvenile Delinquency; Definition and Agents of Social Control. 
 

Population and Environment: Theories on Population, Basic Demographic Processes, Population and 

Environment. 
 

Changing Society of Bangladesh: Social Structure of Colonial Bangladesh, Neo-Colonialism and the 

Emergence of Bangladesh, Changing Political System and Social Problems of Bangladesh. 
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3.2.11  Professional Ethics 

Year: 1st Term: II Credit Hour: 2.00 

Phil 1283 Professional Ethics 

Rationale: This course is designed for the students to provide the basic knowledge of professional ethics.  
 

Course Objectives: 

o To understand the terminology of ethics and scopes of it 

o To learn human qualities of an engineer and obligation of an engineer to the clients 
o To study the attitude of an engineer to other engineers 

o To know desired characteristics of a professional code. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Describe human qualities of an engineer and obligation of an engineer to the clients 

 Explain the attitude of an engineer to other engineers 

 Understand the desired characteristics of a professional code 

 Have knowledge on institutionalization of ethical conduct. 

 

Course Content 
Definition and scopes of Ethics. Different branches of Ethics. Social change and the emergence of new 

technologies. History and development of Engineering Ethics.  

Science and Technology necessity and application. Study of Ethics in Engineering. Applied Ethics in 
engineering. Human qualities of an engineer. Obligation of an engineer to the clients.  

Attitude of an engineer to other engineers. Measures to be taken in order to improve the quality of 

engineering profession.  

 
Ethical Expectations: Employers and Employees; inter-professional relationship: Professional 

Organization- maintaining a commitment of Ethical standards.  

 
Desired characteristics of a professional code. Institutionalization of Ethical conduct. 
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CHAPTER 4   Course Details - Second Year  

4.1  2nd Year T-I 

4.1.1  Electronic Circuits-II 

Year: 2nd Term: I Credit Hour: 3.00 

ECE 2101 Electronic Circuits-II 

Rationale: This course is designed to provide basic knowledge on Op-Amp, feedback amplifier, 
oscillator and filters. 

 

Course Objectives: 
o To study Op-Amp, comparator and its applications 

o To have concept on feedback amplifiers, oscillators and active filters 

o To study the circuit stability. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Explain and design circuits for various operations such as summation, subtraction, integration and 

differentiation 

 Understand the concept of feedback amplifiers and its analysis 

 Explain and design different types of oscillators  

 Understand and design active filter using Op-Amp.  

 

Course Content 
Op-Amp: Characteristics, stages of op-amp, comparator, open loop applications. 

 
Feedback amplifier: Basic feedback concept, feedback topologies, loop gain, input impedance, output 

impedance, stability of feedback circuit, frequency compensation. Closed loop amplifier design. 
 

Oscillators: Conditions of self-oscillation, R-C phase shift oscillator, Colpitt’s & Hartley oscillator, Wien 

bridge and crystal oscillators, voltage-controlled oscillator, triangular wave generator, ramp generator, 
blocking oscillator analysis and design. 
 

Applications: Summing amplifier, differential amplifiers, voltage to current converter, precision 

rectifiers, instrumentation amplifiers, universal voltmeters, integrator, differentiator, logarithmic 

amplifiers, anti-logarithmic amplifier. 
 

Active filter: Types of filters, low-pass filter (LPF), high-pass filter (HPF), band-pass filter (BPF), band-
stop filter (BSF), notch filter, delay equalizer, higher order filters’ circuits and design. 
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4.1.2  Electronic Circuits-II Sessional 

Year: 2nd Term: I Credit Hour: 1.50 

ECE 2102 Electronic Circuits-II Sessional 

Rationale: This course covers the experimental/laboratory work based on the contents of theoretical 
study so that students will get clear understanding on Op-Amp, feedback amplifiers, oscillators, and 

active filters circuits. 

 

Course Objectives: 
o To study, design and implement circuits of feedback amplifiers 

o To implement various oscillators 

o To design and implement summing amplifier, subtractor, average amplifier, integrator and 
differentiator  

o To design and realize different active filters.  

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to  

 Design and realize the different feedback amplifiers 

 Design and implement various oscillators.  

 Design and implement summing amplifier, subtractor, average amplifier, integrator and 

differentiator  

 Develop skills regarding the design techniques of different filters using Op-Amps. 

 

Course Content 
Students will perform experiments to verify practically the theories, concepts, and design systems using 

the principles learned in ECE 2101. 
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4.1.3  Signals & Systems 

Year: 2nd Term: I Credit Hour: 3.00 

ECE 2107 Signals & Systems 

Rationale: This course  is  designed  to  provide  fundamental  engineering  knowledge  in  the  signals 
and  systems,  their  models,  classifications  and  analysis  of  continuous   time  signals and systems.  

 

Course Objectives: 

This course will help the students to gain knowledge and understanding in- 
o Signal and system classification and representation 

o Analysis of Linear Time Invariant (LTI) systems 

o Fourier analysis of signals 
o Laplace transformation and its applications. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to   

 Demonstrate an understanding of the fundamental properties of signals and linear systems 

 Use linear systems tools, especially transform analysis (Fourier & Laplace) and convolution, to 

analyze and predict the behavior of linear systems 

 Convert the mechanical and electromechanical systems to the electrical analogous circuits 

 Gain an appreciation for the importance of signals and systems analysis in the Nyquist-Shannon 

sampling theorem. 

 

Course Content 
Fundamentals of signals & systems: Definition, Classification, Representation and analysis. 
 

Analogous Systems: Electrical, mechanical and electro-mechanical systems. 
 

Continuous-time systems: Classification, Linear time invariant (LTI) system and its properties, 

Superposition, Transformation of signals, Convolution, Impulse response, Solution techniques for 

systems described by differential equations.  
 

Fourier series: Properties, Harmonic representation, System response, Frequency response of LTI 

systems.  
 

Fourier transformation: Properties, System transfer function, System response and distortion-less 

systems. 
 

Laplace Transformation: Properties, Inverse transform, Solution of system equations, System transfer 

function, System stability, Frequency response and application; Discrete-time systems (DTS), Discrete-

time Fourier transform and Fourier series, Z-Transform and its applications. 
 

Sampling of continuous time signals: Shannon’s theorem, Nyquist rate, aliasing, signal reconstruction. 

 

 

 

 

 

 

 

 



Page 41 of 117 
 

4.1.4  Signals & Systems Sessional 

Year: 2nd Term: I Credit Hour: 0.75 

ECE 2108 Signals & Systems Sessional 

Rationale: This course in intended to teach the students how to implement different mathematical tools 
for signal analysis learned in ECE 2107 using software. This course will help them to construct 

mathematical model for LTI systems and develop their skill to analyze the response of a system.  

 

Course Objectives: 
This course will help the students to gain knowledge and understanding in- 

o Implementation of basic signal processing tools in software environment. 

o Utilizing software package to verify and visualize the responses of different systems. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course the students should be able to- 

 Perform simple signal processing tasks in MATLAB 

 Construct the behavior of different LTI systems using MATLAB programming 

 Represent the response of a system in textual or graphical manner 

 Interpret the result obtained from the software 

 Prepare a complete analytical report on their findings. 

 

Course Content 
Students will perform simulations to verify the theories, concepts, and design systems using the principles 

learned in ECE 2107. 
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4.1.5  Electrical Machine-I 

Year: 2nd Term: I Credit Hour: 3.00 

ECE 2115 Electrical Machine-I  

Rationale: This course gives the students an opportunity to learn the concepts transformers, three phase 
transformers, induction motors, and induction generator.  

 

Course Objectives: 

o To understand the basic concept of transformer  

o To know the construction and working principle of dc motor  

o To analyze the torque of dc motor  

o To familiarize the students with the concept of dc generator. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course the students should be able to-  

 Know the concept of transformer 

 Understand the construction, working principle, characteristics of dc generator and motor 

 Estimate input power, output power and draw phasor diagram 

 Solve the problems of related issues. 

  

Course Content 
Transformer: Principle of operation, construction, no load and excitation current, behavior during 
loading, effect of leakage flux, ideal transformer, leakage reactance and equivalent circuit of a 

transformer, vector diagram, no-load and full load test, equivalent impedance, voltage regulation, per unit 

quantities, regulation, losses and efficiency, determination of parameters by short and open circuit tests, 
polarity of transformer windings, vector group, transformer parallel operation. Harmonics in excitation 

current, transformer inrush current, three phase transformer connections, three phase transformers, 

harmonic suppression in three phase transformer connection. Autotransformer, instrument transformers. 
 

DC Generators: Types, no-load voltage characteristics, buildup of a self-excited shunt generator, load-

voltage characteristic, effect of speed on no-load and load characteristics and voltage regulation, armature 

reaction. 

 

DC motors: Principle of operation, constructional features, back emf and torque equations, armature 

reaction and its effect on motor performance, compensating winding, problems of commutation and their 
mitigations, types of dc motors and their torque speed characteristics, starting and speed control of dc 

motors, applications of different types of dc motor. 
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4.1.6  Electrical Machine-I Sessional 

Year: 2nd Term: I Credit Hour: 1.50 

ECE 2116 Electrical Machine-I Sessional  

Rationale: This course will help the students to work practically with the transformers and dc machines. 
  

Course Objectives: 

This course will help the students to gain knowledge and understanding in- 

o Construction of transformers and dc motors 
o Operation of transformers and dc motors 

o Torque speed characteristics of motor 

o Operation of dc generator. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course the students should be able to- 

 Explain the construction of transformer and dc motor 

 Explain the no load and full load characteristic of a transformer 

 Determine the torque speed curve for a dc motor. 

 

Course Content 
Students will perform experiments to verify practically the theories, concepts, and design systems using 

the principles learned in ECE 2115. 
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4.1.7  Data Structures& Algorithms 

Year: 2nd Term: I Credit Hour: 3.00 

CSE 2151 Data Structures& Algorithms  

Rationale: The purpose of this course is to provide the basic concepts of data structures and algorithms.  
 

Course Objectives: 

This course will help students to gain knowledge and understanding in- 

o Types of data structures and their necessity 

o Storing and manipulation of data in computer’s memory in an optimized way. 

o Organization of data using different types of data structures. 

o Designing and analyzing of elementary algorithms to perform operations on data structures. 

o Implementing algorithms including greedy, divide-and-conquer, backtracking algorithms and 

dynamic programming. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course the students should be able to- 

 Understand and apply the concept of abstract data type to represent and implement heterogeneous 

data structures 

 Write programs using array-based lists 

 Write programs using linked lists 

 Analyze and implement different types of sorting algorithms 

 Analyze the complexity of different types of algorithm 

 Design appropriate data structures and algorithms based on requirements. 
 

Course Content 
Data Structure: Concepts and examples of elementary data objects, necessity of structured data, types of 
data structure, ideas on linear and nonlinear data structure.  
 

Linear Array: Linear array & its representation in memory, traversing LA, insertion & deletion in LA, 

bubble sort, linear search & binary search, multidimensional array & its representation in memory, 

algebra of matrices, sparse matrices.  
 

Stack and Queue: Stack representation & applications; PUSH and POP operation on stack; Queue 
representation, insertion & deletion in queue, priority queues.  
 

Linked List: Linked list & its representation in memory, Traversing, Searching, Insertion & Deletion 
operation on Linked list, Circular List, Header linked lists, Two way lists.  
 

Tree: Tree terminology, representation of binary trees in memory, traversing binary tree, binary search 

tree, insertion & deletion on binary search tree, binary trees, general tree.  
 

Algorithm: Algorithm and flow chart, complexity analysis of algorithms, worst case, best case and 

average case, Rate of growth, Big-O notation, Complexity of linear Search & binary search.  
 

Sorting Algorithms: Insertion sort, selection sort, quick sort, merge sort, searching & data modification, 

hash function, collision resolution, chaining.  
 

Shortest Path: Dijkstra’s Algorithm, Bellman-Ford Algorithm.  
 

Searching algorithms: Binary search trees, balanced binary search trees, binary-trees, skip lists, hashing, 

priority queues, heaps.  
 

Graph algorithms: Representation of Graphs, breadth first search, depth first search, minimum spanning 

tree. 
 

Recurrences & Backtracking: Recurrences, NP-Hard and NP-Complete Problems, Backtracking, n-

Queen Problem. 
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4.1.8  Data Structures& Algorithms Sessional   

Year: 2nd Term: I Credit Hour: 0.75 

CSE 2152 Data Structures& Algorithms Sessional   

Rationale: This course concerns about the practical implementation of the various data structures and 
algorithms learned in CSE 2151. The implementation will be based on widely used programming 

language such as C, C++, Java etc. 

 

Course Objectives: 
This course will help students to gain knowledge and understanding in- 

o Software implementation of different types of data structures and operation on them 

o Develop efficient algorithms for data shorting and sorting. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Organize different types of data using appropriate structure 

 Perform operations on the element of an array and implement it 

 Perform operations like location, insertion and deletion of a node in linked list 

 Develop programs using the concept of Stack and Queue 

 Implement some searching and sorting algorithms 

 Transform a pseudo code in to a complete functional algorithm using a language like C, C++ or 

Java. 
 

Course Content 
Students will perform experiments to verify practically the theories, concepts, and design systems using 
the principles learned in CSE 2151. 
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4.1.9  Matrix & Complex Variables 

Year: 2nd Term: I Credit Hour: 3.00 

Math 2171 Coordinate Geometry & Vector Analysis   

Rationale: Coordinate geometry and vector analysis are very important tools especially for ECE students. 
These mathematical methods have applications in EM theory, antenna radiation pattern and waveguides 

and other. This course is designed to provide students a mathematical foundation for mentioned fields. 

This course mainly focuses on geometry of three dimensional coordinates and vector analysis.  

 

Course Objectives: 

This course will help students to gain knowledge and understanding in- 

o Transformation of coordinates 
o Three dimensional coordinate geometry 

o Line, surface and volume integral 

o Curl, divergence, and gradient of scalar and vector function. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Perform transformation of coordinates 

 Simplify equations of curves 

 Understand the system of coordinates  

 Calculate distance of two points in three dimensional coordinates 

 Explain the characteristics of scalar and vector valued functions and master these in calculations 
 Understand the physical interpretation of the gradient, divergence, curl and related concepts 

 Perform differentiation and integration of vector valued functions in Cartesian, cylindrical and 

spherical geometry. 

 

Course Content 
Co-ordinate Geometry: Coordinate geometry of two dimensions, change of axes, transformation of 

coordinates and simplification of equations of curves.  
 

Coordinate geometry of three dimensions: System of coordinates, distance of two points, section 

formula, projection, direction cosines, equations of planes and lines. 
 

Vector Analysis: Definitions of line, surface and volume integrals, gradient of a scalar function, 

divergence and curl of a vector function, physical significance of gradient, divergence and curl and 

applications. Integral forms of gradient, divergence and curl; divergence theorem, Stoke's theorem, 
Green's theorem and Gauss's theorem and applications. 
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4.2  2nd Year T-II 

4.2.1  Numerical Techniques Sessional   

Year: 2nd Term: II Credit Hour: 1.50 

ECE 2200 Numerical Techniques Sessional   

Rationale: The primary objective of the course is to develop the basic understanding of numerical 

algorithms and skills to implement algorithms to solve mathematical problems. The algorithms will be 
implemented by programming language like C++ or MATLAB. 

 

Course Objectives: 
This course will help the students to develop skills in- 

o Selecting appropriate numerical methods to solve algebraic and transcendental equations 

o Developing appropriate numerical methods to approximate a function and differential equation 

o Performing an error analysis for various numerical methods. 
o Derive appropriate numerical methods to solve a linear system of equations. 

o Originate appropriate numerical methods to calculate a definite integral. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course the students should be able to- 

 Understand the core ideas and concepts of Numerical Methods 

 Solve an algebraic or transcendental equation using an appropriate numerical method 

 Approximate a function using an appropriate numerical method 

 Solve differential equations using proper numerical methods 

 Solve a linear system of equations by means of numerical method 

 Perform an error analysis for a given numerical method 

 Prove results for numerical root finding methods 

 Evaluate a derivative at a value using an appropriate numerical method 

 Calculate a definite integral using an appropriate numerical method. 

 

Course Content 
Sessional on computational methods for solving problems in linear algebra, root finding algorithms, 

nonlinear equations, approximations, methods of least squares, Differential equations, interpolations, 

integration, simultaneous linear equations. 
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4.2.2  Solid State Electronic Devices   

Year: 2nd Term: II Credit Hour: 3.00 

ECE 2201 Solid State Electronic Devices   

Rationale: This course is designed to provide essential background on semiconductor fundamentals and 
applications to the electronic devices. 

 

Course Objectives: 

This course will help students to gain knowledge and understanding in- 
o Band structure and doping of semiconductors 

o Underlying operating principles of important semiconductor devices 

o Carrier Transportation process 
o Drift-diffusion Equations, density of states, Fermi function. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course the students should be able to- 

 Describe why semiconductors have such unique properties and are the materials of choice for 

devices 

 Explain the factors that influence the flow of charge in semiconductors 

 Apply appropriate mathematical techniques to solve semiconductor problems 

 Develop analytical approaches to understand solid state electronic devices. 

 

Course Content 
Atoms and electrons: The photoelectric effect, the Bohr model, probability and the uncertainty principle, 

the Schrodinger wave equation, potential well problem, tunneling. 

 

Crystal properties and growth of semiconductors: Semiconductor materials, crystal lattices, bulk 
crystal growth, epitaxial growth. 

 

Semiconductors in equilibrium: Energy bands, intrinsic and extrinsic semiconductors, Fermi levels, 
electron and hole concentrations, temperature dependence of carrier concentrations and invariance of 

Fermi level. 

 
Carrier transport processes and excess carriers: Drift and diffusion, generation and recombination of 

excess carriers, Einstein relations, continuity and diffusion equations for holes and electrons. 

 

P-N junction: Basic structure, equilibrium conditions, contact potential, equilibrium Fermi level, space 
charge, non-equilibrium condition, forward and reverse bias, carrier injection, minority and majority 

carrier currents, reverse breakdown,  transient and ac conditions, diode capacitance, metal-semiconductor 

junction. 
 

Field Effect Transistors (FET): FET operation, the junction FET, The metal-semiconductor FET, The 

metal-insulator-semiconductor FET, High-electron-mobility transistor (HEMT). MOS capacitor, energy 

band diagrams and flat band voltage, threshold voltage, static CV characteristics, qualitative theory of 
MOSFET operation, body effect and current-voltage relationship of a MOSFET. 

 

Bipolar Junction Transistors (BJT): Amplification and switching, fundamentals of BJT operation, BJT 
fabrication, minority carrier distributions and terminal currents, generalized biasing, base narrowing, base 

resistance and emitter crowding, Kirk effect, frequency limitations of transistors, Heterojunction BJT. 
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4.2.3  Digital Electronics   

Year: 2nd Term: II Credit Hour: 3.00 

ECE 2203 Digital Electronics   

Rationale: This course is designed to develop basic concepts of digital circuits and system.   
 

Course Objectives: 

This course will help students to gain knowledge and understanding in- 

o Important logic switching circuit theories and terminologies. 
o Boolean algebra for simplifying logic circuits and solving related problems 

o Operation and the structure of switching circuits 

o Design of combinational circuits and solving related problems 
o Design of sequential circuits or sub-system 

o Analysis and design of various digital electronic circuits. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course the students should be able to- 

 Define digital electronics related terminologies 

 Simplify logic circuits using Boolean algebra 

 Design and explain the operation of simple combinational and sequential circuits 

 Understand multiplexer, de-multiplexer, adder, decoder, the operation of Flip-Flop 

 Sketch and explain the operation of different logic families  

 Explain memory architecture and multivibrators 

 Explain the operation of ADC and DAC circuits. 

Course Content 
Information & digital systems: Introduction to digital systems, number systems, weighted and non-

weighted codes, code conversion, binary addition and subtraction, 2’s compliment methods. 
 

Boolean algebra & combinational logic circuits: Digital logic, Boolean algebra, Boolean function, 

canonical forms, Karnaugh maps, minimization of Boolean functions, logic gates and their truth tables, 

Design methodologies, combinational logic circuit design, arithmetic and data handling logic circuits. 
Decoders, encoders, multiplexer, demultiplexer. 
 

Sequential logic circuits: SR, JK, D and T flip-Flops, master-slave JK FF, timing diagram of different 

FFs, edge-triggered and level-triggered timing diagrams, counters, registers, memory, finite state 

machine. Asynchronous and synchronous sequential systems. Reliable design and fault diagnosis. 
 

Digital logic families: RTL, HTL, TTL, ECL, nMOS and CMOS logic gates, delay, noise immunity, fan-
in, fan-out, power dissipation. PLD, PLA, FPGA. 
 

Memory: Memory architecture, mask ROM design, nMOS and CMOS memories, dynamic registers.  

Converters: Analog to digital converters, digital to analog converters.  
 

Multivibrator: Astable multivibrator, mono-stable multivibrator, bi-stable multivibrator. 
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4.2.4  Digital Electronics Sessional 

Year: 2nd Term: II Credit Hour: 1.50 

ECE 2204 Digital Electronics Sessional 

Rationale: This course is designed to develop skills to design and implement digital systems.  
 

Course Objectives: 

o To design and implement any Boolean functions 

o To design various combinational and sequential logic circuits  
o To implement logic circuits, ADC, DAC, Memory, PLA and multivibrator 

o To solve problems of the related issues. 

  

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to- 

 Demonstrate the functionality of digital ICs 

 Design and Implementation various code, adders, decoder, counter, mux,    

 Implement ADC, DAC, RAM and multivibrators. 

Course Content 
Students will experiment and perform simulations to verify practically the theories, concepts, and they 

will also design systems using the principles learned in ECE 2203. 
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4.2.5  Basic Communication 

Year: 2nd Term: II Credit Hour: 3.00 

ECE 2207 Basic Communication   

Rationale: This course covers the elements of communication system, analog modulation and 
demodulation techniques, receivers and impact of noise. This course also provides the introductory 

concepts of digital communication systems.  
 

Course Objectives: 
This course will help the students to gain understanding and knowledge in- 

o Components of communication systems 

o Analog modulation schemes 
o Noise and noise calculation 

o Sampling, Quantization, PSD, Pulse modulation techniques 

o Source coding and line coding. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Explain the importance of modulation in communication  

 Explain the generation and reception of AM, DSBSC, SSB and VSB signals 

 Describe the various methods of generation of FM 

 Differentiate between AM, FM and PM 

 Explain the theory and operation of AM and FM receiver and transmitter 

 Briefly describe PPM, PAM, PWM, PCM and DPCM 

 Define and describe line code and multiplexing 

 Understand source and line coding techniques and estimate psd. 

 

Course Content 
Overview of communication systems: Basic principles, fundamental elements, system limitations, 

message source, bandwidth measurements and requirements, transmission media. 
 

Amplitude modulation and demodulation: Base-band transmission, carrier transmission; amplitude 

modulation AM, double side band (DSB), single side band (SSB), vestigial side band (VSB); spectral 

analysis of each type, envelope and synchronous detection; AM transmitter and receiver design, 

superheterodyne receivers, AGC, AFC, low and high power transmitters. 

 

Angle modulation & demodulation: Frequency modulation (FM) and phase modulation (PM), spectral 

analysis, demodulation of FM and PM. 

 

Noise: Sources of noise, characteristics of various types of noise, signal-to-noise ratio (SNR) for AM, 

FM, effect of noise in envelope and square law detection of AM. 

 

Digital Communication: Basic components of digital communication, entropy, signals, types of signal, 

orthogonal signal, anti-podal signal, vectorial view of signals and noise, PPM, PWM, PAM.  
 

Source coding: Huffman coding. 
 

PCM: Sampling, aliasing, anti-aliasing filter, linear and non-linear quantization, quantization noise, 

companding, DPCM, DM, multiplexing, digital hierarchy: T1/E1 system; simplex, half-duplex and full-

duplex communications. 
 

Digital baseband communication: Line codes, properties of line codes, psd of line codes. 



Page 52 of 117 
 

4.2.6  Basic Communication Sessional 

Year: 2nd Term: II Credit Hour: 1.50 

ECE 2208 Basic Communication Sessional  

Rationale: This course aims to demonstrate the basic analog communication schemes with experiment 
modules and develop student’s ability to use Professional tools for simulating theories.   

 

Course Objectives: 

This course will help the students to develop skills in- 
o Using various modules to observe analog modulation schemes 

o Observing functionality of VCO 

o Operating spectrum analyzer 
o Developing ability to simulate basic modulation and demodulation using MATLAB. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Demonstrate the analog modulation schemes in laboratory 

 Observe and explain waveforms from oscilloscope and spectrum analyzer 

 Model parts of communication systems using Simulink 

 Develop MATLAB codes for corresponding systems 

 Design AM receiver circuits 

 Interpret the experiment results  

 Prepare lab experiment reports. 

 

Course Content 
Students will experiment and perform simulations to verify practically the theories, concepts, and they 
will also design systems using the principles learned in ECE 2207. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 53 of 117 
 

4.2.7  Matrix & Complex Variable 

Year: 2nd Term: II Credit Hour: 2.00 

Math 2271 Matrix & Complex Variable 

Rationale: This course is designed to develop a foundation in matrix and complex variables related 
concepts which are useful in the field of Electronics and Communication Engineering. Different operation 

with matrix and use of matrix to solve linear equations are focused alongside with complex number 

system and related theorem. 

 

Course Objectives: 

This course will help the students to gain knowledge and understanding in- 

o Mathematical operations on matrices 
o Application of matrix to solve linear equations 

o Complex variable and related theorems 

o Differentiation and integration of complex variable 

o Cauchy integral formula. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Perform addition, subtraction and multiplication of matrices 

 Find transpose and inverse of matrix 

 Understand Eigenvalue matrix 

 Solve linear equation using matrix 

 Perform differentiation of complex functions 

 Line integral of a complex function. 

 

Course Content 
Matrix: Definition of matrix, equality of two matrices, addition, subtraction and multiplication of 

matrices.  
 

Transpose of matrices and inverse of matrix, matrix polynomials and rank of matrices.  

 
Eigenvalues and eigenvectors. Application of linear algebra to electric networks.  

 

 
Complex Variable: Complex number system, general functions of a complex variable; limits and 

continuity of a function of complex variable and related theorems; complex differentiation and the 

Cauchy-Riemann equations.  

 
Infinite series; convergence and uniform convergence; line integral of a complex function; Cauchy 

integral formula; Liouville's theorem; Taylor's and Laurent's theorem.  

 
Singular points; residue, Cauchy's residue theorem. 
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4.2.8  Probability & Stochastics 

Year: 2nd Term: II Credit Hour: 3.00 

Stat 2273 Probability & Stochastics 

Rationale: The goal of this course is to provide the fundamentals and advanced concepts of probability 
theory and random process to support coursework and research in communication engineering. The 

required mathematical foundations will be developed by introducing elementary probability theory, 

probability distribution, queuing theory and queuing theory. Applications of the probability theory and 

random processes to engineering problems will also be emphasized. 
 

Course Objectives: 

This course will help the students to gain understanding and knowledge in- 
o Basic probability theory 

o Hypothesis testing and regression analysis 

o Queuing theory and queuing models 

o Applications of the probability theory and random processes in communication engineering. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Solve basic probability based problems 

 Find mean, variance and SD of random variables 

 Differentiate between continuous and random variables 

 Model signals and phenomena in a probabilistic manner 

 Apply queuing models in communication engineering 

 Use analytical tools that are useful in the study of stochastic models that appear in wireless 

communications 

 Apply the fundamentals of probability theory and random processes to practical engineering 

problems. 

 

Course Content 
Statistics: Elementary probability theory, continuous and discrete probability distribution and 

expectations, conditional probability and conditional expectation.  

 
Elementary sampling theory; Estimation; Hypothesis testing and regression analysis.  

 

Markov chain, Continuous time Markov chain, Birth-death (BD) process in queuing problems. 
Introduction to queuing theory, network of queues, Queuing models: M/M/1, M/M/K, M/G/1, M/G/K, 

G/M/I and G/M/K queuing models.  

 

Application of queuing models in communication engineering. 
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4.2.9  Economics 

Year: 2nd Term: II Credit Hour: 2.00 

Econ 2281 Economics   

Rationale: This course is designed to provide the fundamental concept of Economics. 
 

Course Objectives: 

o To know the basic concept of micro and macro economics 

o To understand marginal analysis, optimization market, productivity and various cost 
o To study savings, investment, national income analysis, inflation, monetary and fiscal policy 

o To have knowledge on trade policy with reference to Bangladesh. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course the students will be able to- 

 Understand key terminology of Economics 

 Explain micro-economics, demand and supply 

 Describe marginal analysis and different costs 

 Illustrate savings, inflations and policies. 

  

Course Content 
Introduction: Fundamental concept of Economics and relation to engineering;  

 

Micro-economics: Theory of supply, demand and their elasticities; Nature of an economic theory, 
applicability of economic theories to the problem of developing countries; Consumer's equilibrium 

indifference curve technique; Producer's equilibrium- isoquan; Marginal analysis, optimization market. 

 

Production: production function, type of productivity; Rational region of production of an engineering 
firm. 

The short run and the long run, fixed cost and variable cost internal and external economics and dis-

economics. 
 

Macro-economics: Savings, investment, national income analysis, Inflation monetary policy, fiscal 

policy and trade policy with reference to Bangladesh. 
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CHAPTER 5   Course Details - Third Year 

5.1  3rd Year T-I 

5.1.1  Electronic Shop Practice 

Year: 3rd Term: I Credit Hour: 1.50 

ECE 3100  Electronic Shop Practice 

Rationale: This course is designed to develop skills in design and implementation of small projects based 
on taught courses.  

 

Course Objectives: 
o To develop skills in finding system specifications 

o To enhance skills in design and implementation of a small project 

o To solve problems and troubleshoot to implement a full functional project 

o To estimate cost of the project 
o To prepare a standard report on the project. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Develop skills in finding a suitable application and find its various units and design parameters 

 Design the PCB and mount the whole project in a presentable box 

 Solve problems and find way so that system work perfectly 

 Prepare cost estimation of the required devices and equipment 

 Follow proper safety and security 

 Write a standard project report. 

 

Course Content 
Here the students will design and implement electronic/electrical/communication systems individually 

based on the taught courses. 
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5.1.2  Digital Communication 

Year: 3rd Term: I Credit Hour: 3.00 

ECE 3107 Digital Communication 

Rationale: This course is designed to teach the students about the core concepts of digital communication 
system. The contents focused on performance analysis of digital communication system, concepts of 

various digital modulation schemes, detection of demodulated signals and channel coding concepts. This 

course will help the students develop their foundation for advanced course in communication. 

 

Course Objectives: 

This course will help the students to gain knowledge and understanding in- 

o Error probability calculation 
o Performance analysis of digital communication system 

o Digital modulation and demodulation techniques 

o M-ary signaling 

o Popular channel coding techniques. 
 

Intended Learning Outcomes (ILOs): 

Upon Completion of this course the student should be able to- 

 Explain the concept of baseband digital communication 

 Explain Inter-symbol interference 

 Understand Eye pattern 

 Define and describe digital amplitude modulation, phase  and frequency shift keying 

 Determine performance of M-ary encoding 

 Draw constellation diagram 

 Define error control, error detection, and error correction 

 Describe the error detection mechanisms: redundancy, checksum, CRC 

 Describe the error correction mechanisms: Hamming code, Convolutional codes 

 Determine error probability of different line coding techniques. 

 

Course Content 
Baseband Communication: System model, AWGN channel, error probability of different line codes. 

 
Performance degradation of DCS: Noise and Inter-symbol interference (ISI), irreducible performance, 

bandwidth dilemma, pulse shaping, correlative coding, eye pattern, vector view of signals and noise, 

maximum likelihood receiver, matched filter, equalizer. 
 

Digital modulation techniques: ASK, PSK, FSK, modulators, data rate, symbol rate, bandwidth 

requirements, constellation diagram, performance. 

 

Detection: Demodulation, detection of signals in Gaussian noise, coherent detection, non-coherent 

detection, correlation detection, matched filter. 

 
M-ary signaling: QAM, QPSK, PSK and its performance, constellation diagram.  

 

Channel coding: Linear block codes, syndrome decoding, Hamming code, cyclic code, convolutional 
codes, hard decoding, soft decoding, code rate, coding gain, TCM, performance, optimization. 
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5.1.3  Digital Communication Sessional 

Year: 3rd Term: I Credit Hour: 1.50 

ECE 3108  Digital Communication Sessional 

Rationale: This course aims to demonstrate the basic digital modulation schemes and M-ary signaling 
and channel coding using Professional tools. This course will develop the students’ skill to use software 

tools to model and analyze various theories of digital communication. 
 

Course Objectives: 
This course will develop students skill on- 

o Using professional software to implement various concepts of digital communication system 

o Analyzing results and preparing experiment reports. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Simulate digital modulation techniques as ASK, PSK, and FSK using professional software tool 

 Analyze various M-ary signaling techniques and analyze their performance 

 Calculate error probability of widely used channel coding and analyze their performance 

 Interpret the results generated by the software 

 Prepare a complete laboratory experiment report. 

 

Course Content 
Students will experiment and perform simulations to verify practically the theories, concepts, and they 

will also design systems using the principles learned in ECE 3107. 
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5.1.4  Electromagnetic Fields & Waves 

Year: 3rd  Term: I Credit Hour: 3.00 

ECE 3109 Electromagnetic Fields & Waves 

Rationale: This is the first course in the curriculum that introduces static and dynamic electromagnetic 
field to the students.  

 

Course Objectives: 

The Course will help students to gain understanding and knowledge in: 
o Static electric and magnetic field 

o Applications of static electric and magnetic field 

o EM wave generation due to dynamic electric and magnetic field 
o Characteristics of EM wave in different propagation medium. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to: 

 Identify the source of static electric and magnetic field 

 Calculate static electric and magnetic field for different sources 

 Apply the knowledge of static electric and magnetic field in practical problem solving 

 Understand the EM wave generation and propagation mechanism 

 Analyze the effect of different propagation medium on EM wave 

 Apply the gained knowledge in Microwave Engineering and Antenna course 

 Understand the light propagation mechanism through the optical fiber 

 Understand the mechanism of wireless transmission technique. 

 

Course Content 
Electrostatics: Coulomb’s law and field intensity, electric field due to continuous charge distribution, 
electric flux density, Gauss’s law and its application, electric potential, electric dipoles, conductors and 

dielectrics in static electric field.  

 

Boundary conditions for electric field; capacitance- electrostatic energy and forces, energy in terms of 
field equations, capacitance calculation of different geometries; boundary value problems- Poisson’s and 

Laplace’s equations in different co-ordinate systems. Steady electric current: Ohm’s law, continuity 

equation, Joule’s law, resistance calculation.  

 

Magnetostatics: Biot-Savart’s law, Ampere’s law and applications, vector magnetic potential, magnetic 

dipole, magnetization, magnetic field intensity and relative permeability, boundary conditions for 
magnetic field, magnetic energy, magnetic forces, torque and inductance of different geometries.  

 

Time varying fields and Maxwell’s equations: Faraday’s law of electromagnetic induction, Maxwell’s 

equations – differential and integral forms, boundary conditions, potential functions; time harmonic fields 
and Poynting theorem.  

 

Plane electromagnetic wave: plane wave in lossless media- Doppler effect, transverse electromagnetic 
wave, polarization of plane wave; plane wave in lossy media- low-loss dielectrics, good conductors; 

group velocity, instantaneous and average power densities, normal and oblique incidence of plane waves 

at plane boundaries for different polarization. 
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5.1.5  Electrical Machine-II 

Year: 3rd  Term: I Credit Hour: 3.00 

ECE 3115 Electrical Machine-II 

Rationale: This is the fundamental and essential course for the students to provide knowledge about 
basics of electrical machine, motor and generator.  

 

Course Objectives: 

o To know synchronous generators, characteristics and voltage regulation 
o To have knowledge on synchronous generator, winding and harmonic cancellation 

o To apply the knowledge of induction motors, characteristics  

o To draw phasor diagram.  
  

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe the construction and operation of motor and generator 

 Solve the problems of the related issues 

 Draw phasor diagram  

 Estimate torque, input power, output power and losses of electrical machines. 

 

Course Content 
Synchronous generator: construction, armature (stator) and rotating field (exciter), excitation system 

with brushes and brushless excitation system, cooling, generated voltage equation of distributed short 
pitched armature winding, armature winding connections and harmonic cancellation in distributed short 

pitched winding, equivalent circuit, synchronous impedance, generated voltage and terminal voltage, 

phasor diagram, voltage regulation with different power factor type loads, determination of synchronous 

impedance by tests, phasor diagram, salient pole generator d-q axes parameters, equivalent circuit, 
generator equations, determination of d-q axes parameters by tests, equation of developed power and 

torque of synchronous machines (salient and non-salient pole motor and generator). Parallel operation of 

generators: requirement of parallel operation, conditions, synchronizing, effect of synchronizing current, 
hunting and oscillation, synchronoscope, phase sequence indicator, load distribution of alternators in 

parallel, droop setting, frequency control, voltage control, house diagrams. 

 
Synchronous Motors: Construction, operation, starting, effect of variation of load at normal excitation, 

effect of variation of excitations, V curves, inverted V curves and compounding curves, power factor 

adjustment, synchronous capacitor and power factor correction. 

 
Three phase induction motor: Rotating magnetic field, reversal of rotating magnetic field, synchronous 

speed, torque in induction motor, induction motor construction: squirrel cage, wound rotor; slip and its 

effect on rotor frequency and voltage, equivalent circuit of an induction motor, air gap power, mechanical 
power and developed torque, torque speed characteristic, losses, efficiency and power factor, 

classification, motor performance as a function of machine parameters, shaping torque speed 

characteristic and classes of induction motor, per unit values of motor parameters, determination of 

induction motor parameters by tests, methods of braking, speed control. 
 

Single Phase Induction Motor: operation, quadrature field theory, double revolving field theory, split 

phasing, starting methods, equivalent circuit, torque-speed characteristic and performance calculation. 
 

Induction generator: operation, characteristics, voltage build up, applications in wind turbine. 

 
Special machines: Stepper motor, hysteresis motor, servo motor, repulsion motor, magnetic levitation. 
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5.1.6  Electrical Machine-II Sessional 

Year: 3rd Term: I Credit Hour: 0.75 

ECE 3116  Electrical Machine-II Sessional 

Rationale: This course is designed to develop skills in electrical machine, motor and generator to 
understand the theories. 

 

Course Objectives: 

o To gain knowledge in motor, generator, stepper motors and their characteristics 
o To get confidence for solving practical problems of the related field 

o To develop skills to analyze the performance of electrical machines. 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Use the knowledge of construction and operation of electrical machines practically 

 Apply the knowledge to estimate current and torque 

 Determine output power and power factor 

 Design, control and analyze machine based system. 

 

Course Content 
Students will experiment and perform simulations to verify practically the theories, concepts using the 

principles learned in ECE 3115. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 62 of 117 
 

5.1.7  Microprocessor & Embedded Systems 

Year: 3rd  Term: I Credit Hour: 3.00 

CSE 3151 Microprocessor & Embedded Systems 

Rationale: This course is designed to provide the fundamental knowledge needed to understand, use, and 
design processor based system and embedded systems. 

 

Course Objectives: 

o To know the architecture of microprocessors and microcontrollers 
o To estimate hardware and software to design a system 

o To find out the appropriate microprocessor or microcontroller for an application 

o To perform the detailed hardware design of a microprocessor or microcontroller based system 
o To program the microprocessor or microcontroller using the allocation schemes and device 

drivers. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Understand basic components of a computer system, simple-as-possible (SAP) computer 

 Know evolution of microprocessors, features of microprocessor 

 Use system timing diagrams of read and write cycles, memory banks, design of decoders for 

RAM, ROM and PORT 

 Apply assembly language 

 Program processor using C language 

 Interface hardware with microprocessor 

 Describe basic units of embedded system 

 Design embedded system using sensors 

 Know architecture of AVR 

 Understand RISC and CISC. 

 

Course Content 
Basic components of a computer system. Simple-As-Possible (SAP) computer: SAP-1, selected 

concepts from SAP-2 and SAP-3 (jump, call, return, stack, push and pop). Evolution of microprocessors. 

Introduction to Intel 8086 microprocessor: features, architecture, minimum mode operation of 8086 
microprocessor: system timing diagrams of read and write cycles, memory banks, design of decoders for 

RAM, ROM and PORT. 

 
Introduction to Intel 8086 Assembly Language Programming: Basic instructions, logic, shift and 

rotate instructions, addressing modes, stack management and procedures, advanced arithmetic 

instructions for multiplication and division, instructions for BCD and double precision numbers, 
introduction to 8086 programming with C language.  

 

Hardware Interfacing with Intel 8086 microprocessor: Programmable peripheral interface, 

programmable interrupt controller, programmable timer, serial communication interface, keyboard and 
display interface (LED, 7 segment, dot matrix and LCD). 

 

Embedded systems: Basic units of embedded system, generic embedded systems structure, sensing 
devices/sensor modules, nodes and systems, actuators, A/D conversion, basic equipment. RISC and CISC 

processor architecture, AVR architecture. 
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5.1.8  Microprocessor & Embedded Systems Sessional 

Year: 3rd  Term: I Credit Hour: 0.75 

CSE 3152 Microprocessor & Embedded Systems Sessional 

Rationale: This course is designed to provide practical knowledge and develop skills on microprocessor 
based system and embedded systems. 

 

Course Objectives: 

o To know the architecture of microprocessors and microcontrollers for design related issues 
o To estimate hardware and software to design a system practically 

o To perform the detailed hardware design of a microprocessor or microcontroller based system 

o To program the microprocessor or microcontroller using assembly and C language 
o To have hands-on knowledge to design a system with sensors 

o To solve the problems related to system design and implementation. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Use system timing diagrams of read and write cycles, memory banks, design of decoders for 

RAM, ROM and PORTs 

 Program processor and microcontrollers using C language and assembly language  

 Interface hardware with microprocessor or microcontroller 

 Design and implement an embedded system using sensors practically  

 Solve practical problems related to the system design and implementation. 

 

Course Content 
Students are expected to perform experiments to verify practically the concepts learned in CSE 3151. 

Students should also complete a project based on the learning from CSE 3151. 
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5.1.9  Accounting 

Year: 3rd  Term: I Credit Hour: 3.00 

BA 3181 Accounting 

Rationale: This course is designed for the students to provide the basic knowledge on accounting. 
  

Course Objectives: 

o To know double entry, cash book and trial balance 

o To study financial statement 
o To learn cost sheet, operating cost, planning and master budget. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Understand objective of accounting, transaction, double entry systems and journals cash book 

 Know ledger, trial balance, financial statement, cost accounts & objectives 

 Use financial statements-general accounting reports 

 Apply the knowledge of various costs and budget. 

 

Course Content 
Basic accounting principles and  it’s classification, Objectives of Accounting, Transaction, Double Entry 
systems, Accounts Journals Cash book, Ledger, Trial Balance, Financial statement, Cost Accounts & 

objectives, Financial statements-general accounting reports, Cost in general objectives and classifications,  

Overhead costs allocation and apportionment, Accounting and society. 
 

Product costing, cost sheet under job costing, Operating costing and process costing system, Marginal 

cost analysis, cost volume profit relationship, Relevant costs and special decisions, Accounting for 

planning and control-capital budgeting, Master budgets, flexible budgets and variance analysis, Standard  
costing, Process costing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 65 of 117 
 

5.2  3rd Year T – II 

5.2.1  Electrical Engineering Materials 

Year: 3rd  Term: II Credit Hour: 2.00 

ECE 3201 Electrical Engineering Materials 

Rationale: This is the basic course for the students to provide the knowledge about the science of 

materials for electrical engineering. 
 

Course Objectives: 

o To understand science of insulators, polarization, dielectric loss and piezoelectricity 
o To learn physics of semiconductor materials 

o To study physics of magnetic materials, conductors and superconductors. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Describe polarization, its mechanism, band theory for molecular orbital, Bloch theorem, Kronig-

Penny model, effective mass and density-of-states 

 Understand Maxwell-Boltzmann and Fermi-Dirac distributions and Fermi energy of materials 

 Realize Hall effect and thermal conductivity 

 Use the knowledge of magnetic materials, conductors and superconductor. 

 

Course Content 
Insulating Materials: Dielectric constant, Dipole moment, Polarization, Mechanism of polarization: 

electronic, ionic and orientational; Internal field, Clausius-Mosotti equation; Spontaneous polarization; 

frequency dependence of dielectric constant, dielectric loss and piezoelectricity. 

 

Semiconducting Materials 

Band theory of solids: Band theory from molecular orbital, Bloch theorem, Kronig-Penny model, 
effective mass, density-of-states.  

Carrier statistics: Maxwell-Boltzmann and Fermi-Dirac distributions, Fermi energy. 

 

Conducting Materials  

Classical theory of electrical and thermal conduction: Scattering, mobility and resistivity, temperature 

dependence of metal resistivity, Mathiessen’s rule, Hall effect and thermal conductivity.  

 
Modern theory of metals: Determination of Fermi energy and average energy of electrons, classical and 

quantum mechanical calculation of specific heat.  

 
Introduction to superconductivity: Zero resistance and Meissner effect, Type I and Type II 

superconductors and critical current density. Resistors and factors affecting resistivity such as 

temperature, alloying and mechanical stressing. Classification of conducting materials into low resistivity 

and high resistivity materials. 
 

Magnetic Materials 

Magnetic properties of materials: Magnetic moment, magnetization and relative permittivity, different 
types of magnetic materials, origin of ferromagnetism and magnetic domains. Different Magnetic 

materials; (Dia, Para, Ferro) and their properties. Ferro magnetism, Domains, permeability, Hysteresis 

loop. Soft and hard magnetic materials, their examples and typical applications. 
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5.2.2  Digital Signal Processing 

Year: 3rd  Term: II Credit Hour: 3.00 

ECE 3207 Digital Signal Processing 

Rationale: In the area of communication system design, control and instrumentation engineering, this 
course plays a vital role to cover the theory and practical applications of discrete-time signals and 

systems. In this course, special emphasis is given on the design techniques for digital filters. 

 

Course Objectives: 
This course is designed to - 

o Give students an understanding of the analysis of discrete time (DT) signals and systems, and 

their application in the design of filters and signal processors. 
o Develop the skill of the students for designing new system architectures.  

o Understand the Z domain presentation and frequency response characteristics of DT systems.  

o Perform the discrete Fourier transform (DFT) of signals. 

o  Familiar with FFT algorithm. 
o Achieve the filter design techniques in discrete time domain. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to  

 Familiar with different types of discrete time signals and systems  

 Analyze the time invariant system  

 Study the transient and steady state response of discrete time systems 

 Analyze the systems in Z domain and test the causality of linear systems 

 Understand the frequency domain analysis of time invariant system 

 Realize the frequency selective filters 

 Compute the Fourier series, the discrete time Fourier transform (DTFT), circular convolution and 

the discrete Fourier transform (DFT)  of discrete-time signals 

 Know FIR and IIR filter design techniques 

 Understand the architecture of DSP processors. 

 

Course Content 
Introduction: Signal, System and Signal Processing; Classification and Concept of Continuous and 

Discrete Time Signals; Various signal and system representation and manipulations; sampling, aliasing. 

 
Discrete Time Signal and System: Discrete Time Signals (DTS); Discrete Time Systems; Analysis of 

LTI System; Analysis of DTS described by difference equation; Implementation and Correlation of 

Discrete time system and signals. 
 

Z Transform and Application: Introduction, Properties, Rational, Inverse and One-sided of the Z 

Transform; Analysis of LTI system in Z domain; Poles & Stability, System Analysis using Z Transform. 

 
Frequency Analysis of Discrete-Time Signals and Systems: Frequency analysis of continuous and 

discrete time signals; Fourier Transform and its properties for DTS; Frequency domain characteristics and 

analysis for LTI systems. 
 

Discrete Fourier Transform (DFT): Frequency domain sampling and Properties of DFT; Linear 

filtering and frequency analysis based on DFT, Analyses of signals using DFT; DFT’s relation to other 
Fourier methods and its computation via fast Fourier transform (FFT). 

 

Linear Filters: LTI system as frequency selective filters; Filter architecture, filter comparisons, limit 
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cycles; Analysis, design, and realization of digital filters.  

 
Design Techniques of FIR Filter: Design of Linear Phase FIR filters by using optimum, frequency 

sampling and window methods. 

 

Design Techniques of IIR Filter: IIR filter design by Approximation of derivatives, Impulse variance 
and bilinear transformation.  

 

Commonly Used Filters: Weiner filter, Yule-walker equation, unconstrained Weiner filter (in z domain), 
recursive Weiner filter (using innovation process). Kalman filter, recursions in Kalman filter, Extended 

Kalman filter, comparison of Kalman and Weiner filters. 

 

DSP Algorithms And Architecture: Need for special DSP processors, Von Newmann versus Harvard 
Architecture, Architectures of superscalar and VLIW fixed and floating point processors.  Review of 

Pipelined RISC. Architecture and Instruction set design. 

 

5.2.3  Digital Signal Processing Sessional 

Year: 3rd Term: II Credit Hour: 1.50 

ECE 3208 Digital Signal Processing Sessional 

Rationale: This course is designed to develop skills in digital signal processing, digital filters and system 

design, analysis and implementation to understand the theories and apply the knowledge in future courses 

and industry. 
 

Course Objectives: 

o To sort out the specifications of the system 
o To find out the design parameters 

o To design and implement the system using professional tools 

o To implement system in FPGA 

o To evaluate the performance of the designed system. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Write code in MATLAB and Verilog HDL 

 Design and implement a system in FPGA 

 Evaluate the performance of the designed system 

 Solve problems of this field. 

 

Course Content 
Students will experiment and perform simulations to verify practically the theories, concepts, and design 
systems using the principles learned in ECE 3207. 

 

 

 

 

 

 

 

 



Page 68 of 117 
 

5.2.4  Microwave Engineering 

Year: 3rd  Term: II Credit Hour: 3.00 

ECE 3209 Microwave Engineering 

Rationale: This is first course in the curriculum that introduces microwave system to the students.  
 

Course Objectives: 

The Course will help students to gain understanding and knowledge in: 

o Microwave system, different components and their functions 
o Transmission line 

o Problem solving skill of practical transmission line  

o Smith chart to solve transmission line problem 
o S parameters and their applications 

o Amplification procedure of Microwave / high frequency signal. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Explain how microwave system works, different components and their functions 

 Understand concepts of basic transmission line 

 Develop problem solving skill of practical transmission line  

 Solve transmission line problem using smith chart  

 Use S parameters  

 Describe the amplification procedure of Microwave / high frequency signal. 

 

Course Content 
Transmission Lines: The lumped-element circuit model for a transmission line, field Analysis of 

transmission lines, The terminated lossless transmission lines, The Smith chart, the Quarter-wave 

transformers, generator and load mismatches, impedance matching and tuning, lossy transmission lines. 

Waveguides: General formulation, modes of propagation and losses in parallel plate, rectangular and 
circular waveguides. 

 

Microstrip lines: structures and characteristics. Microwave resonators: waveguide cavity resonators, 
microstrip resonators.  Microwave Network Analysis: Scattering Matrices and Multiport Analysis. 

 

Microwave tubes: Klystron amplifier, Multicavity Klystron amplifier, Reflex Klystron, Magnetron, 
Traveling Wave Tube (TWT) amplifier, Backward Wave Oscillator (BWO), Microwave filters, planer 

microwave elements (directional copular, circulators). 

 
Wave propagation: Introduction to radio wave propagation, Fundamental parameters of antennas, 

Transmission formula and radar range equation, Radiation integrals. Linear wire antennas, Antenna 

arrays, Synthesis of far field patterns by array factors, Design of Dolph- Chebyshev arrays, Microstrip 
antennas. 
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5.2.5  Microwave Engineering Sessional 

Year: 3rd Term: II Credit Hour: 1.50 

ECE 3210 Microwave Engineering Sessional 

Rationale: This course is designed to develop skills in microwave engineering, transmission line, 
microstrip lines, tubes and wave propagation to understand the theories and apply the knowledge in future 

courses and industry. 

 

Course Objectives: 
o To develop skills in measurement of VSWR,  

o To get hands-on experience on finding matching elements and quarter-wave transformers 

o To realize generator and load mismatches, impedance matching, tuning and lossy transmission 
lines 

o To design and analyze antennas of required gain and beam width 

o To solve problems of the related field. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Measure VSWR of a transmission line and find its effects 

 Find matching element and apply quarter wave transformer 

 Understand impedance matching 

 Design and analyze antenna of required specifications 

 Solve practical problems of the related issues. 

 

Course Content 
Students will experiment and perform simulations to verify practically the theories and concepts using the 

principles learned in ECE 3209. 
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5.2.6  Power System 

Year: 3rd Term: II Credit Hour: 3.00 

ECE 3215 Power System 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of power system, power quality, load flow and transmission system so that they can apply the 

knowledge in industry and research.  

 

Course Objectives: 
o To understand network representation and line representation 

o To learn load flow and power compensation 

o To study synchronous machines and various faults 
o To know frequency and voltage stability, transmission line and series-shunt compensation 

o To know power quality and standards. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Apply the knowledge of network representation and line representation 

 Use the concept of load flow and power compensation 

 Describe synchronous machines and various faults 

 Understand frequency and voltage stability, transmission line and series-shunt compensation 

 Utilize the knowledge of power quality and standards. 

 

Course Content 
Network representation: Single line and reactance diagram of power system and per unit system. 

Transmission lines, line representation: equivalent circuit of short, medium and long lines, reactive 

compensation of lines, introduction to DC transmission. 

 
Load flow: Gauss- Seidel and Newton Raphson methods. Power flow control. Control of voltage, real 

and reactive power, reactive power compensation. 

 
Synchronous machines: transient and sub-transient reactance and short circuit currents. Symmetrical 

fault calculation methods. Symmetrical components: power, unsymmetrical series impedances and 

sequence networks. Different types of unsymmetrical faults: solid faults and faults through impedance. 
 

Definition and classification of stability, two axis model of synchronous machine, loading capability, 

rotor angle stability – swing equation, power-angle equation, synchronizing power coefficients, equal area 

criterion, multi-machine stability studies, step-by-step solution of the swing curve, factors affecting 
transient stability. Frequency and voltage stability. 

 

Flexible AC transmission system (FACTS): introduction, shunt compensation (SVC, STATCOM), 
series compensation (SSSC, TCSC, TCSR, TCPST), series-shunt compensation (UPFC). 

 

Power quality: voltage sag and swell, surges, harmonics, flicker, grounding problems; IEEE/IEC 

standards, mitigation techniques.  
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5.2.7  Computer Network & Security 

Year: 3rd Term: II Credit Hour: 3.00 

ECE 3251 Computer Network & Security 

Rationale: This course is designed to provide the student knowledge about the functionality and 
application of computer network and the underlying protocols and the services provided by the network. 

The contents cover the layered protocol stack and their roles, functionalities of each layer and some 

selected topics on networking.  

 

Course Objectives: 

This course will help the students to gain knowledge and understanding about- 

o Layered protocol stack 
o Network topologies 

o Responsibilities and services provided by each layer of the protocol stack 

o IP addressing 

o Routing and switching of packets within a network 
o Role of cryptography in secure data transmission over the network. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to – 

 Explain the importance of layered architecture of computer network 

 Identify different network topologies and explain their advantages and disadvantages 

 Select a particular type of topology depending on requirements 

 Describe the architecture of different network types e.g., LAN, MAN, WAN 

 Select physical media based on transmission requirements 

 Perform subnetteing and VLSM 

 Explain circuit switching, packet switching mechanism and how routing protocols work 

 Explain how error control and flow control protocols work 

 Describe the role of cryptography in secure data transmission 

 Explain how IPSec, VPN, Firewall ensures network security  

 Realize how the internet functions and other web based services are provided over the network. 

 

Course Content 
Introduction to Computer Networks: Definition, uses of computer networks, network topology: 
Logical and Physical topology, Network types: LAN, MAN, WAN, Physical media: types and media 

selection criteria. 

 
Network Model: Necessity of layered protocol, The OSI reference model, TCP/IP protocol suite, 

Functions of each layer, network protocols working in different layers. 

 
IP Addressing: Classification of IP address: IPv4 and IPv6, Classful IP addressing, CIDR, Private and 

Public IP address, Subnetting, VLSM. 

 

Data Link Layer: Character count, byte stuffing, bit stuffing, error detection: cyclic redundancy check, 
parity bit checking and correction: Hamming code, windowing protocols: go back N ARQ, selective 

repeat ARQ, elementary data link protocols, high-level data link control (HDLC), point to point protocol 

(PPP), the medium access control (MAC) sub-layer. 
 

Multiple Access Techniques: Random Access: CSMA, CSMA/CD, CSMA/CA, Controlled Access: 

Reservation, pulling, token passing, Channelization: FDMA, TDMA, CDMA, Wired and wireless 
networks: Ethernet, SONET, ATM, Bluetooth. 
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Switching: Circuit switching, packet switching, message switching, virtual circuit and datagram, 
congestion control algorithms, quality of service. 

 

Network Layer: Introduction to network layer, Address Resolution Protocol (ARP), Unicast Routing 

Algorithms: Distance Vector Routing, Link State Routing, Path Vector Routing, Unicast Routing 
Protocols: Routing Information Protocol (RIP), Open Shortest Path First (OSPF), Border Gateway 

Protocol (BGP). 

 
Application Layer: Introduction to application Layer, Application Layer Paradigms: Client-Server and 

Peer to Peer paradigms, Standard Client Server Protocols: WWW and HTTP, FTP, SSH, DNS, Telnet, 

Network Management Protocol. 

 
Cryptography and Network Security: Security attacks, Cryptography: Symmetric and Asymmetric-key 

cryptography, Digital signature, Network Security: IPSec, VPN, Firewall. 

 

5.2.8  Computer Network & Security Sessional 

Year: 3rd Term: II Credit Hour: 1.50 

ECE 3252 Computer Network & Security Sessional 

Rationale: In this course student will practically perform cabling and setting up simple form of network. 

Students will also use simulator software to observe the functionality of routing algorithms. The 

experiments in this course will facilitate the students in better understanding of networking concepts. 
 

Course Objectives: 

This course will help students to gain knowledge and understanding in- 
o Cabling standards of networking devices 

o Configuring host computers, routers, and switches 

o Configuring routing protocols 

o Troubleshooting problems. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to- 

 Prepare straight and cross over cable 

 Connect two computers with proper cable 

 Give IP address in computers 

 Perform basic router and switch configuration 

 Configure routing algorithms 

 Set up and test simple network topologies 

 Able to locate and troubleshoot basic problems within the network. 

 

Course Content 
Students will experiment and perform simulations to verify practically the theories and concepts using the 
principles learned in ECE 3251. 
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5.2.9  Industrial Management & Law 

Year: 3rd Term: II Credit Hour: 2.00 

BA 3281 Industrial Management & Law 

Rationale: This is the fundamental course for the students to provide the knowledge about basics of 
industrial management and related laws so that they can apply the knowledge in future.  

 

Course Objectives: 

o To know administration, management and organization structure 
o To learn recruitment and wage system and incentive system 

o To study plant layout and production control 

o To understand commercial law, contract, condition and warranty 
o To study negotiable instrument Act, factories Act, rules regarding health and hygiene, industrial 

relation ordinance and workmen’s compensation act 

o To know bill of exchange, Promissory note, cheque, industrial laws in Bangladesh and working 

hours of workers. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Understand administration, management and organization structure 

 Describe recruitment and wage system and incentive system 

 Use the knowledge of plant layout and production control 

 Understand commercial law, contract, condition and warranty 

 Illustrate negotiable instrument Act, factories Act, rules regarding health and hygiene,  industrial 

relation ordinance and workmen’s compensation act 

 Explain bill of exchange, Promissory note, cheque, industrial laws in Bangladesh and working 

hours of workers. 

 

Course Content 
Industrial Management: Administration and Management, Scientific management, Organization, 

Management and organization, organization structure, organization chart, Authority and responsibility,  

Span of control, Selection and recruitment of employees, Sources of recruitment, Advantages and  
disadvantages of the sources, Selection processes, Employer training and its types, promotion, Wage 

system and incentive, Methods of wages, payment and types of incentives systems, layout of physical 

facilities, Plant layout, Types of layout, Material handling, Maintenance, Maintenance policy, Production 
control in intermittent and continuous manufacturing industry, functions of production control, 

Transportation and storage, Inventory management, types of inventory, need and methods of control, 

Factors affecting inventory building-up, Economic lot size and reorder point. 

 
Law: Commercial law, Law of contract, Elements of a valid contract, Termination of a contract, Sale of 

goods acts, Goods, Classification of goods according to this act, Sale and agreement to sell, Essential 

elements of sale of goods act, condition and warranty, Implied conditions of a sale of goods act, sale by a 
non-owner, Sale and hire purchase, Negotiable instrument Act, Bill of exchange, Promissory note, 

cheque, Industrial laws in Bangladesh, factories Act, Rules regarding health and hygiene, welfare, safety, 

Working hours of workers, Industrial Relation Ordinance, Workmen’s compensation act. 
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CHAPTER 6   Course Details - Fourth Year  

6.1  4th Year T - I  

6.1.1  Project/Thesis 

Year: 4th Term: I Credit Hour: 2.00 

ECE 4100 Project/Thesis 

Rationale: This course is designed to introduce with the scientific research and produce a substantial 
piece of work. 

 

Course Objectives: 
o To develop students’ research curiosity and computing capability 

o To develop skills in critical and creative thinking 

o To understand research problem 

o To formulate the problem  
o To device tentative solutions of the problem 

o To enrich their data analysis ability 

o To represent research outcome in standard thesis format. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe and understand the research problem 

 Find out possible solution of the problem 

 Formulate a mathematical model 

 Compare the solutions  

 Present and prepare documentation with necessary references. 

 

Course Content 
Study of problems in the field of Electrical, Electronics and Communication engineering. 

 
N. B. The Project and thesis topic selected in this course is to be continued in the ECE 4200 course, but 

students must pass individually in both courses. 
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6.1.2  Industrial & Power Electronics 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4101 Industrial & Power Electronics 

Rationale: This course is designed to provide the knowledge on industrial and power electronics. 
 

Course Objectives: 

The Course will help students to gain understanding and knowledge in: 

o How power electronics devices work, different components and their functions 
o Concepts of basic thyristor structure and characterizations 

o Speed control of different types of motor and their applications 

o Operation of inverter and converter 
o Operation of single phase and three phase cycloconveters. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe power Electronic system 

 Understand fundamentals and Hazards of Electricity 

 Know the analysis and applications of various diode  

 Explain characteristics of high power BJT and FETs  

 Describe operation and characteristics of different types of thyristor 

 Illustrate Speed control of DC and AC motor 

 Explain the operation polarized and non-polarized magnetic amplifier 

 Design and analysis inverter and converter 

 Explain the operation of single phase and three phase cycloconveters. 

 

Course Content 
Power Semiconductor Switches: Rectifier diodes, fast recovery diodes, Schottky barrier diode, Power 
BJT, Power MOSFET, SCR, TRIAC, IGBT and GTO. Ratings, Static and Dynamic Characteristics, 

Trigger, driver and switching-aid circuits and cooling.  

 

SCR turn –on and turn - off methods, Triggering circuits, SCR commutation circuits, SCR series and 
parallel operation, snubber circuit.  

 

Single phase and three-phase uncontrolled and controlled rectifiers with R-L, R-C, R-L load effect of 
source inductance- performance parameters.  

 

Stepper motors: Stepper motor drive circuit using transistors. Dual Converters. Step up and Step down 
choppers Time ratio control and current limit control, Buck, Boost, Buck Boost and Cuk Converters, 

Concept of Resonant Switching. 

 

Single phase and three phase inverters: PWM techniques, Sinusoidal PWM, modified Sinusoidal PWM 
- multiple PWM Voltage and harmonic Control – Series resonant inverter-Current Sources Inverter.  

 

AC Voltage Controllers, Single phase and three phase cycloconveters –Power factor control and Matrix 
Converters.  

 

DC Motor Speed control, Induction Motor Speed Control, Synchronous Motor Speed Control. 
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6.1.3  Industrial & Power Electronics Sessional 

Year: 4th Term: I Credit Hour: 0.75 

ECE 4102 Industrial & Power Electronics Sessional 

Rationale: This course is designed to develop skills of students to implement different industrial and 
power electronics related projects.  

 

Course Objectives: 

o To develop skills in implementation and design of industrial control circuits 
o To have hands-on experience of driver circuit and stepper motor control 

o To have practical knowledge on motor speed control and breaking 

o To know how to design inverters and identify its performance. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Design driver circuit for stepper motors 

 Design and implement speed control of various motors 

 Design and implement inverter circuit for high power load 

 Use the knowledge of cycloconverter. 

 

Course Content 
Students will experiment and perform simulations to verify practically the theories, concepts, and design 

systems using the principles learned in ECE 4101.They will also visit sites/industries to gain practical 
knowledge. 
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6.1.4  VLSI Circuits & Design 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4103 VLSI Circuits & Design 

Rationale: This course is designed to provide the basic knowledge of VLSI, system design, limitations 
and automations.  

 

Course Objectives: 
o To know system design methods and topologies 
o To use EDA tools to design custom systems 

o To apply DRC, verification and testing techniques 

o To draw layout 
o To use the knowledge of scaling and minimization effects. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe system design methodology 

 Estimate power, area, delay of a system 

 Optimize a system  

 Use EDA tools to design using HDL 

 Describe different basic building units of digital system used in VLSI 

 Design a system in any custom 

 Understand and draw stick diagram, mask layout, DRC, LVS 

 Understand scaling and its limitation. 

 

Course Content 
VLSI design methodology: Top-down design approach, technology trends, full custom design and 
semicustom design, HDL, RTL design, EDA tools. 

 

MOS technology: Introduction to Microelectronics and MOS Technology, Basic Electrical Properties 

and Circuit design processes of MOS and Bi-CMOS Circuits, MOS, nMOS, CMOS inverters, pass 
transistor and transmission gates, DC and transient characteristics. 

 

Overview of fabrication process: nMOS, pMOS, CMOS, Bi-CMOS process. 

 

nMOS and CMOS layout: Color plate Stick diagram, and design rules. 

CMOS circuit characteristics: Resistance and capacitance, rise and fall time, power estimation. 
 

Design: Bi-CMOS circuits, Shifter, an ALU Sub-System, adder, counter, multipliers, multiplexer. Data 

Path and memory structures, Buffer circuit design, DCVS Logic. 

 
Design and Test-Ability: Circuit partitioning, Floor planning and placement, Routing, Practical Aspects 

of Design Tools and Test-Ability MOS Design, Behavioral Description, Structural Description, Physical 

Description, Design Verification 

 

Off-Chip Connections: Pad design, I/O Architecture, Packages. 
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6.1.5  VLSI Circuits & Design Sessional 

Year: 4th Term: I Credit Hour: 0.75 

ECE 4104 VLSI Circuits & Design Sessional 

Rationale: This course is designed to develop skills in VLSI circuit design, analysis and implementation. 
  

Course Objectives: 

o To develop skills in full custom and semicustom design methodologies 

o To learn system design using HDL and implement it on FPGA 
o To know stick diagram and draw layout using tools for system design and analysis 

o To know RTL design and synthesis 

o To estimate power, delay, speed and area of a system. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Apply knowledge of Verilog HDL to design, synthesis and implement a digital system 

 Calculate design parameters, delay, power required, speed and space required 

 Draw stick diagram and layout of a systems 

 Use design rule and skills to solve related problems. 

 

Course Content 
Students will perform simulations to verify practically the theories, concepts, and design systems using 

the principles learned in ECE 4103. 
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6.1.6  Quantum Electronics 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4105 Quantum Electronics 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of quantum theory and quantum electronics so that they can apply the knowledge in industry and 

research.  

 

Course Objectives: 
o To know basic terminology of quantum electronics 

o To understand black body radiation, Einstein photon theory and compton effect  

o To know principles of uncertainty and harmonic oscillation 
o To learn De Broglie wave and matter-wave duality and Schrodinger wave equation 

o To study matrix formulation of quantum mechanics and solve related problems. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Apply black body radiation, Einstein photon theory and compton effect 

 Use principles of uncertainty and harmonic oscillation 

 Describe De Broglie wave and matter-wave duality and Schrodinger wave equation 

 Solve problems of the related issues. 

 

Course Content 
Black body radiation, Einstein Photon Theory, Compton effect, Principles of uncertainty, De Broglie 

wave and matter-wave duality, Equation of continuity and boundary conditions of wave functions, 

Schrodinger wave equation, normalization of wave function, Probability current density, Finite potential 

step and one-dimensional square well potential, Energy eigen values and energy eigen function. 
 

Box normalization and closure property, Linear harmonic oscillator, Spherically symmetric potential and 

three dimensional square well potential, Scattering in three dimension, scattering by spherical symmetric 
potential and Coulomb's scattering, perturbation theory, Stationary perturbation theory, Matrix 

formulation of quantum mechanics, matrix algebra, transformation theory and equation of motion in 

matrix form. 
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6.1.7  Telecommunication Engineering 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4107 Telecommunication Engineering 

Rationale: This is one of the fundamental courses to introduce telecommunication switching system and 
networks to the students.  Hence the course presents the basic concepts of analog and digital switch 

system. Modeling of incoming traffic and service time characterization, Blocking model and loss 

estimates are the main area of this course. 

 

Course Objectives: 

The Course will help students to gain understanding and knowledge in: 

o Concepts of basic communication system 
o Classification of switching system 

o Operation of different types of switching system and their applications 

o Analysis and design of different types of switching system 

o Understand transmission system 
o Modeling of switching system 

o Concept of integrated services digital network 

o Concept of IP telephony and VoIP, ATM network and next generation network (NGN). 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Classify of switching system 

 Know telephone apparatus, telephone exchanges 

 Learn analog and digital transmission system 

 Know strowger, crossbar, stored program controlled system (SPC), Digital switching system 

space division switching and time division switching 

 Perform traffic analysis 

 Know traffic characterization, grade of service (GoS), Network blocking probabilities, delay 

system, queuing and Integrated service digital network (ISDN) 

 Learn IP telephony, VoIP, ATM network and next generation network (NGN). 

 

Course Content 
Introduction: Principle, evolution and telecommunication networks, National and International 

regulatory bodies. Basic elements of telecommunication, message source and bandwidth.  

 
Transmission medium and impairments: Twisted pair cable, coaxial cable, wireless channel and 

electromagnetic spectrum, satellite channel and fibre optic cable, transmission impairment, noise and 

noise to signal ratio, transmission capacity.  

 
Analogue and digital transmission, telephone apparatus, telephone exchanges, subscriber loop, 

supervisory tones, PSTN. 

 
Switching systems: Introduction to analogue system, strowger and crossbar switching system, stored 

program controlled system (SPC), Digital switching system, space division switching, time division 

switching. Traffic analysis, traffic characterization, grade of service, network blocking probabilities, delay 
system and queuing. Integrated service digital network (ISDN); N-ISDN and B-ISDN, architecture of 

ISDN, B-ISDN implementation. Digital subscriber loop (DSL), Wireless local loop (WLL), FTTx, PDH 

and SONNET/SDH, WDM network, IP telephony and VoIP, ATM network and next generation network 

(NGN). 
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6.1.8  Nuclear Power Engineering 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4115 Nuclear Power Engineering 

Rationale: This course is designed to provide the basics knowledge of nuclear power and power plant.  
 

Course Objectives: 

o To understand nuclear, energy, fission, fusion, isotopes and chain reaction 

o To know nuclear power plant reactors, water reactor, its instrumentation and control 
o To learn grid interconnection factors, biological effects, safety and security 

o To solve the problems of the related issues. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Use the knowledge of nuclear power and power plant 

 Solve the problems of reactors and grids 

 Work with proper safety and security 

 Estimate generated power, draw layout of NPP 

 Understand reactor cooling techniques. 

 

Course Content 
Basic concepts: nuclear energy, atoms and nuclei, radioactivity, nuclear processes, fission, fusion. 

Nuclear systems: particle accelerator, isotope separators, neutron chain reaction, reactor types, power 

generation. Layout of nuclear power plant (NPP). Radiation and shielding.    
 

Nuclear power plant reactors: pressurized water reactor, boiling water reactor, CANDU reactor, gas 

cooled reactor, liquid metal cooled reactor, breeder reactor. Auxiliaries, instrumentation and control.  

 
Grid interconnection issues: effects of frequency and voltage changes on NPP operation. Advanced and 

next generation nuclear plants; very high temperature reactors.  

 
Biological effects, reactor safety and security; Three Mile island case; Chernobyl case; Fukushima case. 

Fuel cycle; radioactive waste disposal. 
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6.1.9  Internet of Things 

Year: 4th Term: II Credit Hour: 3.00 

CSE 4151 Internet of Things 

Rationale: This course will provide the students a great chance to get acquainted with one of the new 
dimension of internet, the internet of everything or the internet of things (IoT).  

 

Course Objectives: 

This course will help students to gain understanding and knowledge in- 
o Prospects and challenges of implementation of IoT 

o Necessary hardware and software and theories 

o Network connectivity of IoT 
o Management and utilization of data gathered by IoT devices. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Explain the term “The Internet of Things” and usage different contexts 

 Describe the generic structure and components of embedded system  

 Select and use sensors to build IoT based systems 

 Realize how embedded system is utilized to build IoT 

 Understand the role of big data, cloud computing and data analytics in a typical IoT system.  

 Design a simple functioning IoT system comprising sensors, edge devices, wireless network 

connectivity and data transmitting capabilities.  

 Use the knowledge and skills acquired during the course to build and test a complete, working 

IoT system involving prototyping, programming and data analysis. 

 

Course Content 
Introduction: What is IoT and its importance, IoT devices, IoT devices Vs Computers, Elements of an 

IoT ecosystem, Typical IoT applications, Trends, implications, and societal benefits of IoT, Risks, 

privacy, and security 
 

Embedded Systems: What is embedded system, Generic embedded systems structure, Components of 

embedded systems, Sensing devices, sensor modules, nodes and systems, actuators, A/D conversion, 
Basic equipment. 

 

Hardware and Software: Hardware and software, Integrated Circuits, Microcontroller properties, 
Microcontroller components, Compilation and interpretation, Python Vs C/C++, Operating systems 

 

Connectivity and Networks: Wireless technologies for the IoT, Edge connectivity and protocols, 

Wireless Sensor Networks. 
 

Analytics and Applications: Signal processing, real-time and local analytics, Big Data handling for the 

IoTs and role of Cloud Computing, Introduction to Cloud computing: Definition and evolution, Enabling 
Technologies, Service and Deployment Models, Cloud Infrastructure, Virtualization (CPU, Memory, 

I/O), Software Defined Networks (SDN), Software Defined Storage (SDS), Introduction to Storage 

Systems, Cloud Storage Concepts Distributed File Systems, Cloud Databases. 
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6.1.10  Antenna 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4109 Antenna 

Rationale: This course is designed to provide the basic knowledge on design and analysis of antennas.  
 

Course Objectives: 

This course will help students to gain knowledge and understanding in-: 

o Standard antenna characterization parameters such as: impedance, far-field radiation pattern, 
scattering pattern, gain, directivity, bandwidth, beam width, polarization, efficiency, antenna 

temperature. 

o Electromagnetic radiation mechanism and its physics and be able to compute radiation form 
several common antenna structures. 

o Design and operation of simple antennas such as dipoles, Yagi-Uda, Log periodic, and waveguide 

horns to achieve specified performance. 

o Design antenna arrays with required radiation pattern characteristics. 
o Evaluation of requirements and potential design options for antenna applications. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Understand the important elements of antenna and propagation theory. 

 Understand and apply fundamental antenna parameters. 

 Be familiar with important classes of antennas and their properties. 

 Select a particular class of antenna for given specifications. 

 Apply design principles to design an antenna. 

 Numerically compute the directivity and power radiated from a generic antenna. 

 Be familiar with techniques for estimating the propagation performance of a communication 

channel. 

 Define specifications for a communications system based on a set of requirements. 

 

Course Content 
Fundamental: Wave Propagation, Radiating Field Regions, Radiation Pattern- Isotropic, Directional and 

Omni Directional Patterns, Radiation Power Density, Radiation Intensity, Beamwidth,  Directivity, 

Antenna Efficiency and Gain, Polarization, Vector Effective Length, Effective Aperture, Equivalent 
Circuit Model and Corresponding Parameters, Friis Transmission Equation, Mathematical Formalism for 

Far Field Analysis, Retarded potentials, Radiation from a current element, Monopoles and dipoles, 

Radiation resistance, Field patterns, Effective length and aperture, Half-wave dipole, Radiation, Field 
patterns, Self and Mutual impedance of antennas, Methods of feeding dipoles and Monopoles,  Finite 

Length Dipole Antenna, Antenna Array, Arrays of two point sources, N Element Linear Array,  End fire 

and Broadside Array, Array Factor and Directivity, Planar and Circular Arrays, Effect of earth on 

radiation pattern of antennas.  
 

Travelling-Wave and Broad-band Antennas: Folded dipoles, Long wire, V, Rhombic and Helical 

Antennas, Yagi-Uda antenna, Frequency Independent and Log-periodic Antennas.  
 

Aperture, Reflector and Lens Antennas: Huygens's Principle, Rectangular and Circular Apertures, 

Microstrip Antennas, Lens Antennas. Babinet's Principle, Sectoral, Pyramidal and Conical Horn antenna, 
Parabolic and Cassegrain Reflector Antennas, Loop antennas, Slot antennas. 
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6.1.11  Antenna Sessional 

Year: 4th Term: I Credit Hour: 0.75 

ECE 4110 Antenna Sessional 

Rationale: This course is designed to develop skills in antenna design, analyze and implementation to 
understand the theories. 

 

Course Objectives: 

o To develop skills in RF radiation and reception 
o To design antenna and find its performance using professional tools 

o To implement antennas for transmission and reception and analyze their performance 

o To solve problems of the related issues. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Use the knowledge of antenna design and analysis 

 Realize the RF propagation and various losses 

 Choose the type of antenna required for a specific application. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4109. They will also visit sites to gain practical knowledge. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 85 of 117 
 

6.1.12  Television Engineering & Display Technology  

Year: 4th  Term: I Credit Hour: 3.00 

ECE 4111 Television Engineering & Display Technology  

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of television signals, receivers, transmitters, various cameras, display units and video 

communication. 

  

Course Objectives: 
This course is designed to - 

o Give students an understanding of the basic elements of Television System 

o Know the construction and working principle of monochrome and color TV 
o Be familiar with the TV receiver, HDTV and standards 

o Know the various display units and cameras. 
 

Intended Learning Outcomes (ILOs): 

At the end of the course the students will be able to- 

 Know the fundamental of picture & sound transmission and reception and synchronization 

 Familiar with different types of scanning techniques 

 Analyze the formation of composite video signal, vertical and horizontal synchronous pulse 

 Understand the structure of different TV camera, CCTV and CATV 

 Know basics of HDTV, video communication and its protocols, video encoding techniques 

 Understand and use the knowledge of LED display units. 
 

Course Content 
Fundamentals of television: Introduction to television systems, Analysis and synthesis of TV picture 

and it’s bandwidth, Composite video signal for monochrome TV video signal standards, sound and video 
modulation, VSB transmission and reception, FCC and CCIR-B standards and comparison, composite 

color signals. 

 
Essentials of colour TV: Compatibility and reverse compatibility, Colour perception, Three colour 

theory, Luminance, Hue and saturation, Colour vector diagram, Colour television cameras-Values of 

luminance and colour difference signals I, Q, Y signals and bandwidths, Bandwidth, Modulation of 

colour difference signals, chrominance signal formation. Chromo signal amplifier, U and V signals 
separation, colour burst separation, Burst phase discriminator, ACC amplifier, Reference oscillator, Ident 

and colour killer circuits, U and V demodulators, Colour signal matrixing, Sound in TV. CCTV, CATV.  

 
TV transmitter and receiver: TV transmitter, Interference, Monochrome TV receiver and its different 

units, NTSC, PAL and SECAM colour TV systems, PAL-D colour system, PAL coder and decoder, 

carrier detection, Vision IF subsystem, DC re-insertion, Sync operation. LVDS, TV antennas. 

 

Video Communication Systems: Video compression, MPEG2, HDTV receiver and standards. Video 

streaming and its architecture, Application-layer QoS control, Continuous media distribution services, 

Streaming server, Media synchronization mechanisms, Protocols for streaming, Transport Protocols 
(RTP/RTCP/RTSP), Error resilient encoding, Error concealment, Encoder-Decoder-Network Interactive 

error control. 

 
Capturing devices and display techniques: CCD, CMOS image sensor, Image Orthicon, Vidicon, 

Plumbicon, Silicon diode array, Solid-state image scanners. CRT, Colour television display tubes, Delta-

gun, Precision-in-line and Trinitron colour picture tubes, Purity and convergence- Purity and static and 

Dynamic convergence adjustments, Pincushion-correction techniques-automatic degaussing circuit,  LED 
display,  AMOLED, LCD, Plasma display panel.  
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6.1.13  Television Engineering & Display Technology Sessional  

Year: 4th Term: I Credit Hour: 0.75 

ECE 4112 Television Engineering & Display Technology Sessional 

Rationale: This course is designed to develop skills in television, transmitter, receiver, sync pulses and 
various display units to understand the theories, apply the knowledge in future courses and industry. 

 

Course Objectives: 

o To develop skills on tv transmitter and receiver 
o To design sync pulses to display signal in display unit 

o To analysis and solve the problems of the related issues 

o To develop communication protocols and study their performance 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Use the knowledge of fundamental tv building blocks and its various signals 

 Design and analyze the sync pulses for a display unit 

 Design a tv receiver and study its performance 

 Design and analyze protocols and find its performance. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4113. They will also visit sites to gain practical knowledge. 
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6.1.14  Power Station, Switchgear & Protection 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4117 Power Station, Switchgear & Protection 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of power station, switchgear, protection and power plant so that they can apply the knowledge in 

industry and research.  

 

Course Objectives: 
o To learn various power plants, circuit breakers, base load and peak load 

o To understand protective relaying 

o To have knowledge on overvoltage, balanced current and transformer protection. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe the basic terminology of the course 

 Understand different types of power plant, load factor, plant factor and different load 

 Apply knowledge of switchgear, different breakers, transmission line, relays and feeder. 

 

Course Content 
Introduction to various power plants: Steam, hydro, gas, combined cycle, and nuclear power plants. 

Plant factor, load factor, diversity factor, load curve, chronological load curve, load duration curve. Base 
load and peak load, selection of units. Power plant economy. Introduction to solar and wind power 

generation system. 

 

Introduction to switchgear and protection:  Circuit breakers, principle of arc extinction in DC and AC 
circuit breakers. Recovery voltage, rate of rise of recovery voltage and other transient phenomena. 

Switching surges. Disconnection of unloaded transformer and transmission line. Speed of circuit breaker. 

Construction, operation, rating and testing of bulk oil and minimum oil breaker, SF6 circuit breaker, 
ABCB, ACB, and VCB. Selection of circuit breaker. Travelling wave in transmission line. Surge 

absorber, lightning arrester, horn gap, its rating and testing. 

 
Protective relaying: Relay voltage rating, high, medium and low. Basic protective zone. Relaying 

Scheme. 

 

Electromechanical Relays: Principal, general equation. Overcurrent, balanced current, overvoltage, 
distance, directional, positive sequence, negative sequence and differential relays and their applications. 

 

Static relays: Introduction to solid state device in the construction of static relays. Different type of static 
relays. Generator protection. Transformer protection, Bucholz’s relay. Protection of bus bar, transmission 

line, feeder etc. Relay testing. 
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6.1.15  Power Station, Switchgear & Protection Sessional 

Year: 4th Term: I Credit Hour: 0.75 

ECE 4118 Power Station, Switchgear & Protection Sessional 

Rationale: This course is designed to develop skills in power station, switchgear and protection to 
understand the theories, apply the knowledge in future. 

 

Course Objectives: 

o To develop skills in power plant operation and maintenance 
o To solve the problem of power protection 

o To learn various breakers, surge absorber and lightning arrester. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Use the knowledge of power plant, switchgear and protection 

 Apply the study power transmission line and feeder 

 Solve the problems of the related issues. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4117. They will also visit sites to gain practical knowledge. 
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6.1.16  Measurements & Instrumentation 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4125 Measurements & Instrumentation 

Rationale: This course is designed to provide basic concepts and practices of measurements, transducers 
and instrumentation.  
 

Course Objectives: 
The Course will help students to gain understanding and knowledge in: 

o Theories and methods of measuring electrical quantities e.g., resistance, capacitance, inductance, 

electrical power, phase and frequency 
o Techniques to measure non-electrical quantities as pressure, flow, stress etc.  

o Transducers and their applications in converting non-electrical quantities into electrical quantities 

o Operation, performance, and applications of measuring instruments frequently encountered in 

laboratory. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to: 

 Explain the measurement techniques of medium and high resistance 

 Describe how ballistic test can be used in measurement of flux  

 Use electrical transducers for various instrumentation  

 Sketch and explain operation of analog ammeters, voltmeters and ohmmeters 

 Distinguish between PMMC and electrodynamometer type instruments 

 Measure phase difference and unknown frequency  

 Describe operation of digital voltmeter and frequency counter. 
 

Course Content 
Introduction: Measurement of resistance, inductance, capacitance, insulation resistance and earth 
resistance, Measurement of conductivity of bulk materials, Cable faults and locating cable faults, 

Applications, functional elements of a measurement system and classification of instruments.  
 

Measurement of electrical quantities: Current and voltage measurement (analog and digital), power and 

energy measurement. High voltage measurements, magnetic measurement, flux meter, Current and 

potential transformer, Maximum demand indicators, Q meter.  

 
Oscilloscope: Construction, operation, Calibration, Lissajous patterns, voltage, phase and frequency 

measurement. 
  
Transducers: Mechanical, electrical and optical transducers.   
 

Measurement of non-electrical quantities: Optical measurements, temperature, pressure, flow, level, 

strain, force and torque measurements. Measurement of speed.   
 

Basic elements of DC and AC signal conditioning: Instrumentation amplifier, noise and source of 

noise, noise elimination compensation, function generation and linearization, sample and hold circuits, 
A/D and D/A converters, Digital meters. 

 

Data Transmission and Telemetry: Methods of data transmission, DC/AC telemetry system and digital 

data transmission. Recording and display devices. Data acquisition system and microprocessor 
applications in instrumentation. 
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6.1.17  Measurements & Instrumentation Sessional 

Year: 4th Term: I Credit Hour: 0.75 

ECE 4106 Measurements & Instrumentation Sessional 

Rationale: This sessional course consists some selected experiments, based on theories from ECE3101, 
supposed to provide students a hands-on experience on how to perform measurements and use 

instruments for measurement.  

 

Course Objectives: 
The students will develop practical knowledge in- 

o Techniques of measurement of resistance 

o Techniques of identification of cable faults 
o Arrangement of wattmeter to measure power  

o Arrangement of oscilloscope to measure phase and frequency 

o Usages of transducers for different applications 

o Range extension of ammeter and voltmeters. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Measure medium resistance using ammeter-voltmeter method 

 Determine short circuit fault in a cable 

 Increase the range of a DC ammeter and voltmeter 

 Draw the internal structure of a Cathode Ray Oscilloscope 

 Measure phase difference between two signal with help of Lissajous pattern 

 Implement small project using transducer and instrumentation 

 Determine unknown frequency with help of Lissajous pattern. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4105. They will also visit sites/industries to gain practical knowledge. 
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6.1.18  Control Systems 

Year: 4th Term: I Credit Hour: 3.00 

ECE 4123 Control Systems 

Rationale: This course is designed to provide the basic theory required for solving complex problems of 
various control systems. 

 

Course Objectives: 

o To understand the terminology of control system 
o To study open loop and closed loop control systems 

o To learn system representation, signal flow graph and Mason’s rules for system analysis 

o To find the root locus to test systems’ stability and performance 
o To analyze frequency response for gain margin, maximum bandwidth and phase margin 

o To study phase lead-lag networks for compensation 

o To study state space analysis of control system and various controllers. 

 

Intended Learning Outcomes (ILOs): 

At the end of the course the students will be able to- 

 Analyze feedback control systems in both continuous- and discrete time domains. 

 Apply methods for improving system’s transient and steady state behavior. 

 Determine conditions that guarantee the linear system stability. 

 Design simple controllers via Bode plots, root locus and Nichols chart such that the system 

stability margins are improved. 

 Design PID controllers based on the state space techniques. 

 

Course Content 
Introduction: Basic elements of control system, Open loop and closed loop systems, Rotating power 

amplifier, AC and DC servomotor. 
 

System representations: Transfer functions, Block diagrams, Physical system realizations, Signal flow 

graph, Mason’s rule. 
 

System response: Steady-state response, Transient response, System types, Steady-state errors, Transient 

errors. 
 

Root Locus: Construction of root and phase angle loci, Application of root loci.  

 

Frequency response analysis: Bode, Nyquist and Nichols plots, Gain margin and phase margin, 
Maximum magnitude, resonant frequency and bandwidth, Correlation between time and frequency 

response. 
 

Stability Analysis: The Routh-Hurwitz criterion, Nyquist’s Stability criterion, Relative stability.  
 

Compensation techniques: Phase lag, phase lead and phase lag-lead networks, Compensation using the 

root locus, Nyquist plot, Bode plot and Nichols chart. 
 

State Space analysis of control system: State space representation of systems, State variables, Solving 
the time invariant state equations, Controllability and observability of a system.  
 

Three-term controllers: Proportional (P) controller, Proportional, Integral (PI) controller, Proportional, 

Derivative (PD) controller, Proportional, Integral, Derivative (PID) controller, Introduction to digital 

control.  
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6.1.19  Database & Web Design 

Year: 4th Term: I Credit Hour: 3.00 

CSE 4153 Database & Web Design  

Rationale: This is designed to provide the basic knowledge on database, database design, internet, web 
design and maintenance.  

 

Course Objectives: 

o To develop the concept of database systems 
o To understand entity-relationship concepts 

o To familiarize with SQL and embedded SQL 

o To have knowledge on advanced database management systems 
o To know static and dynamic webpage design. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe files, database management system, relational database and relational algebra 

 Use entity relationship concepts, normalization issues, lock based protocols, timestamp 

based protocols, validation based protocols and deadlock 

 Design and modify relational database 

 Design front-end and back-end 

 Design static and dynamic webpages 

 Solve problems related to database and webpage design. 

 

Course Content 
Concepts of database systems: Files and Databases, Database Management Systems; Transaction 

management, Structure of a DBMS, Applications.  
 

Entity-Relationship concepts: Entity types, Entity set, Attribute and key, Relationships, Relation types, 

Entity relationship, ER modeling, ER diagrams, Database design using ER diagrams, Enhanced Entity-

Relationship (EER) model.  
 

Normalization: Normal forms, Normalized Relations and Database performance; De-normalization.  

Relational model: Structure of relational databases, Relational algebra, Relational algebra operations, 
Modification of the database, Introduction to views, Pitfalls in relational database design. 
 

SQL: Data Definition Language, Data Manipulation Language, Basics of SQL, Query designing in SQL 

using aggregate functions and nested queries, Embedded SQL, Triggers, Procedures; Indexes; Declarative 
Constrains and Database Triggers.  
 

Concurrency control: Lock based protocols, Timestamp based protocols, Validation based protocols, 
Deadlock. Recovery system: Failure classification, Storage structure, Recovery and atomicity, Log-based 

recovery, Recovery with concurrent transactions, Advanced recovery techniques, RAID model.  
 

Advanced database management systems: No SQL Systems, distributed systems, object-oriented 
System, Temporal, Database Security, Data Warehousing and Data Mining, Database Administration and 

Tuning. 
 

Web Design: HTML, PHP, CSS, test, image, links, lists, forms, tables, colors, video, audio, other 

multimedia, Working with scripts, testing & Debugging Web pages, publishing pages on the Web. 
Hosting, local server, infrastructure behind the internet and the Web, the evolution of web page design, 

Job titles, duties, and teamwork, Basic principles of design, Defining the purpose for a web site, 

Identifying the audience for the web site, Planning the content of a web site, Designing the site's structure 
and developing a flowchart, Establishing a page layout, Working with navigation and developing a 

storyboard, Basic principles of typography, Types of graphics and multimedia available. 
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6.1.20  Database & Web Design Sessional 

Year: 4th Term: I Credit Hour: 0.75 

CSE 4154 Database & Web Design Sessional 

Rationale: This is designed to provide practical knowledge and develop skills on database, database 
design, internet, web design and maintenance. 

 

Course Objectives: 

o To design a database and solve problems related to this issues practically 
o To have hand-on experience on advanced database management systems 

o To design static and dynamic webpage design. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Use HTML, PHP, CSS and SQL practically 

 Design front-end and back-end of a webpage 

 Implement a database and manage it 

 Know practical knowledge on web hosting 

 Design pages with image, links, lists, forms, tables, colors, video, and audio content  

 Work with scripts and testing 

 Debug web pages. 

 

Course Content 
In this course, students will develop static and dynamic web pages to verify practically the theories and 

concepts learned in CSE 4153. 
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6.1.21  Industrial Training 

Year: 4th Term: I Credit Hour: 0.00 

ECE 4140 Industrial Training 

Rationale: This non-credit course is designed for developing knowledge, skills and familiarizing students 
with the industry, corporate environment, job nature, responsibilities and to find the relation between 

theory and practice.  

 

Course Objectives: 
o To give practical job-oriented experience to students 

o To provide opportunities to put their skill in practical fields 

o To get familiar with the job environment and responsibilities 
o To improve communication and presentation skills 

o To develop professional attitude  

o To practice ethical values. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Know job environment, responsibilities, discipline and honesty 

 Improve their soft skills 

 Correlate between theory and practice 

 Ensure service level assurance  

 Develop professional rules and manners. 

 

Course Content 
Students will take 3 weeks industrial training in an Electrical, Electronics and Communication related 

industry or establishment. Student will be evaluated on the basis of a report submitted by them after the 

completion of the training, oral examination and the report from the concerned industry or establishment. 
This training is to be organized during the inter–session break. 
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6.2  4th Year T – II 

6.2.1  Project/Thesis 

Year: 4th Term: II Credit Hour: 2.00 

ECE 4200 Project/Thesis 

Rationale: This course is designed to introduce with the scientific research and produce a substantial 

piece of work. 
 

Course Objectives: 

o To develop students’ research curiosity and computing capability 
o To develop skills in critical and creative thinking 

o To understand research problem 

o To formulate the problem  

o To device tentative solutions of the problem 
o To enrich their data analysis ability 

o To represent research outcome in standard thesis format. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Describe and understand the research problem 

 Find out possible solution of the problem 

 Formulate a mathematical model 

 Compare the solutions  

 Present and prepare documentation with necessary references. 

 

Course Content 
Study of problems in the field of Electronics and Communication engineering. 
 

N. B. The Project and thesis topic selected in this course is to be continued in the ECE 4200 course, but 

students must pass individually in both courses. 
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6.2.2  Semiconductor Processing & Fabrication Technology 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4201 Semiconductor Processing & Fabrication Technology 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of semiconductor processing and IC fabrication technology so that they can apply the knowledge in 

industry and research. 

 

Course Objectives: 
o To know substrate materials and processing 

o To understand how etching cleaning and polishing are performed 

o To have knowledge on photolithography process 
o To familiarize with the IC fabrication process, it’s testing, bonding and packaging. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe crystal growth, wafer preparation, deposition techniques and doping techniques 

 Apply the knowledge in diffusion, implantation, etching, oxidation and sputtering techniques 

 Understand photolithography process, non-optical lithography and pattern generation 

 Describe the fabrication process of discrete components and IC. 

 

Course Content 
Substrate materials: Crystal growth and wafer preparation, epitaxial growth technique, molecular beam 
epitaxy, chemical vapor phase epitaxy and chemical vapor deposition (CVD). Doping techniques: 

Diffusion and ion implantation. Growth and deposition of dielectric layers: Thermal oxidation, CVD, 

plasma CVD, sputtering and silicon-nitride growth. Introduction to Semiconductor Characterization 

Tools.  
Etching: Wet chemical etching, silicon and GaAs etching, anisotropic etching, selective etching, dry 

physical etching, ion beam etching, sputtering etching and reactive ion etching. Cleaning: Surface 

cleaning, organic cleaning and RCA cleaning.  
 

Lithography: Photoreactive materials, pattern generation, pattern transfer and metalization. Steps of 
lithography. Non-optical lithography. 
 

Discrete device fabrication: Diode, transistor, resistor and capacitor. 
 

Integrated circuit fabrication: Isolation - pn junction isolation, mesa isolation and oxide isolation. BJT 

based microcircuits, p-channel and n-channel MOSFETs, complimentary MOSFETs and silicon on 
insulator devices. Testing, bonding and packaging. 
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6.2.3  Optoelectronics Devices & Optical Communication 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4207 Optoelectronics Devices & Optical Communication 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of optoelectronic devices and optical communication so that they can apply the knowledge in 

industry and research. 

 

Course Objectives: 
o To study basic components of optical communication, SONET/SDH, optical window  

o To know the construction of optical fiber, fabrication, its mode and configuration 

o To learn construction, operation and design of LED, Laser diodes, photodetectors and photodiode 
o To understand, analyze and design the transmitter and receiver 

o To calculate link budget and estimate probable losses 

o To study AON, PON (TDM-PON and WDM-PON), Free-space optics. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe the operation LED, laser diode, photodiode, photodetector and other terminology  

 Estimate link budget 

 Understand the construction of various types of optical fiber and their applications 

 Analyze and design free space optical communication 

 Use the knowledge of WDM, SONET/SDH and PON 

 Solve the problems of the related issues. 

 

Course Content 
Introduction: The evolution of fiber-optics systems, Optical spectral bands, Key elements of an optical 

fiber transmission link, SONET/SDH. 
 

Optical fibers: Fiber geometry, Fiber types and waveguide fundamentals, Basic optical laws and 

definition, Optical fiber modes and configuration, Mode theory for circular waveguides, Graded index 

fiber, An overview of fiber materials and fabrication methods, Photonic crystal fiber, Fiber optic cables; 
Attenuation and signal distortion in fibers,  Fiber splicing, Optical fiber connectors, Optical couplers. 
 

Optical sources: Light emitting diodes (LED), Laser diodes. 
 

Photodetectors: Physical principles of photo diodes, PIN photodetectors, Avalanche photodiodes. 
 

Optical receiver operation: Fundamental receiver operation, Direct detection and Coherent detection, 

Noise and performance analysis, Eye diagram analysis, Power budget and ridge-time budget analysis. 
 

Optical Networks: Active optical networks, Passive optical networks (PONs), Network design, TDM-

PONs, WDM-PONs, Free-space optics, optical-wireless convergence networks.  
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6.2.4  Optoelectronics Devices & Optical Communication Sessional 

Year: 4th Term: II Credit Hour: 0.75 

ECE 4208 Optoelectronics Devices & Optical Communication Sessional 

Rationale: This course is designed to improve skill and expertise on optoelectronic devices and optical 
communication by solving various hands-on problems and experiments. 

 

Course Objectives: 

o To get practical knowledge of optical fiber fabrication and cabling 
o To help students develop skills on fiber splicing 

o To provide hands-on experience on LED, laser diode and photodetector design using professional 

tools 
o To get practical knowledge on optical network design and analysis 

o To solve the problems of the related issues. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Get knowledge of splicing optical fibers with minimum loss 

 Design and analyze different light sources and detectors using professional tools 

 Send and receive message using optical network and analyze their performances 

 Generate eye patterns for various modulation techniques to check performance 

 Setup free space optical communication and analyze their performance. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4207. They will also visit sites/industries to gain practical knowledge. 
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6.2.5  Mobile Communication Engineering 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4209 Mobile Communication Engineering 

Rationale: Mobile communications has achieved ever-greater popularity in recent years, and is quickly 
becoming an important part of our everyday life. New protocols and technologies are being employed 

which unveiling newer services based on mobile communication. This course is designed to provide 

students with a brief view of mobile communication from its early stage to the modern evolution. From 

GSM architecture towards the concepts and enabling technologies of modern third generation mobile 
communication is focused in this course along with some special topics as mobile IP, Wireless LAN, 

MANET, etc. This subject, along with other subjects within the study area will provide students the 

foundation for further work within the area of modern wireless communication systems. 
 

Course Objectives: 

This course will help students to gain understanding and knowledge in- 

o Mobile cellular concept 
o GSM cellular architecture and associated techniques 

o 3G architecture and enabling technologies 

o Mobile IP and wireless LAN protocols 

o Mobile Ad hoc Networks and applications. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course the students should be able to- 

 Know the  history of mobile communication and developments towards modern systems 

 Explain Frequency reusing, different types of  interferences  

 Calculate  traffic capacity and coverage area estimation in cellular network 
 Explain propagation characteristics of  wireless channels- attenuation, fading, how to combat 

fading 

 Identify different GSM and 3G air interface  

 Explain channelization and handoff techniques 
 Describe GSM and 3G network architecture with functionalities of different elements 

 Know how WLAN is used to provide internet access to public places 

 Explain how MANET works. 
  

Course Content 
Introduction, issues in mobile computing, overview of wireless telephony: cellular concept, GSM: air-
interface, channel structure, location management: HLR-VLR, hierarchical, handoffs, channel allocation 

in cellular systems, Mobile IP Goals, assumptions, entities and terminology, IP packet delivery, agent 

advertisement and discovery, registration, tunneling and encapsulation, Dynamic Host Configuration 

Protocol (DHCP), Traditional TCP, Indirect TCP, Snooping TCP, Mobile TCP, Fast retransmit/fast 
recovery, Transmission /time-out freezing, Selective retransmission, Transaction oriented TCP.  

 

Wireless LAN Overview: MAC issues, IEEE 802.11, Bluetooth, Wireless multiple access protocols, TCP 
over wireless, Wireless applications, data broadcasting, Mobile IP, WAP: Architecture, protocol stack, 

application environment, applications. Mobile Agents computing, security and fault tolerance, transaction 

processing in mobile computing environment, Mobile Ad hoc Networks (MANETs): Overview, 
Properties of a MANET, spectrum of MANET applications, routing and various routing algorithms, 

security in MANETs. 

 

 

 



Page 100 of 117 
 

6.2.6  Nano-electronics & Nanotechnology 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4203 Nano-electronics & Nanotechnology 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of nanotechnology, fabrication process, measurements and applications.  

 

Course Objectives: 

o To understand the terminology of nanotechnology 
o To get familiar with different nano-tools 

o To know fabrication process 

o To have knowledge on quantum mechanics, Moore’s law and ITRS roadmap 
o To gain knowledge on nano devices and its applications. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe importance of studying nanotechnology 

 Understand effects of scaling and quantum size effects 

 Acquire knowledge on fabrication process, deposition techniques and etching techniques   

 Know chemical and organic synthesis techniques 

 Understand nanoelectronics, Schrodinger equation, particle in a box, Moore’s law, ITRS 

roadmap, CNT and graphenes.   

 

Course Content 
Introduction: Moore’s law, size scales, quantum size effects, short channel effects (SCE), ITRS road 

map, revolutionary applications, importance of nanotechnology.  

 

Nanotools: scanning tunneling microscope, atomic force microscope, electron microscope, measurement 
techniques based on fluorescence, other techniques. 

 

Basics of Fabrication: fabrication and processing industry, wafer manufacturing, deposition techniques: 
evaporation, sputtering, chemical vapor deposition, epitaxy; Wet and dry etching techniques; 

photolithography, electron beam lithography, stamp technology. 

 
Bottom-up processes: chemical and organic synthesis techniques, self-assembly, other techniques.  

 

Nanoelectronics: overview of quantum mechanics, Schrodinger equation, particle in a box. Band theory 

of solids. Importance of nanoelectronics.  
 

Tunneling devices: quantum tunneling, resonant tunneling diodes. Single electron transistor: Coulomb 

blockade.  
 

Quantum confinement: wires and dots, carbon nanotubes, graphene. Brief introductions on Molecular 

electronics and nanobiology. 
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6.2.7  RADAR and Satellite Communication   

Year: 4th Term: II Credit Hour: 3.00 

ECE 4211 RADAR and Satellite Communication  

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of RADAR and Satellite Communication so that they can apply the knowledge in industry and 

research. 

Course Objectives: 

o To understand the basic terminology of RADAR and Satellite Communication 
o To know the basic units of a RADAR and its background theories 

o To have general knowledge on MTI RADAR 

o To know laws regarding satellites 
o To estimate path loss, U/L and D/L budget 

o To determine antenna look angles and limits of visibility 

o To acquire knowledge on access techniques 

o To familiarize various SLVs. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe the operation of RADAR 

 Estimate unambiguous range, false alarm and design parameters of a RADAR 

 Know blind speed and DLC 

 Know applications and design of a RADAR 

 Understand Kepler’s laws regarding artificial satellite 

 Describe satellite launch vehicles, orbits, types of satellites, station keeping, grave yards and 

applications 

 Estimate uplink budget, downlink budget, overall budget, delays, antenna look angles and limits 

of visibility 

 Know modulation, error correction code, access techniques, protocols used in satellite 

 Describe ITU satellite services 

 Describe the operation of VSAT and GPS 

 Know the basics of deep space communication 

 

Course Content 
Radar: Introduction, Radar equation, Radar system, Prediction of range performance, Minimum 

detectable signal, Receiver noise, Radar cross sections of target (RCS), PRF and range ambiguities, 

improvement of range equation, CW Radar, MTI and pulse Doppler Radar, Tracking Radar, HF Over-the-
Horizon Radar, Air Surveillance Radar (ASR). Applications of Radar. Under sea communication. 

 

Satellite communication: Introduction to Satellite Communication, Satellite launching, SLV, Satellite 
frequency bands, satellite orbits, satellite types, Station Keeping, Satellite attitude control, link budget 

analysis, Digital Modulation, Error Correction Codes, Multiple Access, receiver synchronization, 

baseband processing, Protocols.  

 
Applications: ITU defined satellite services, VSAT, GPS, deep space communication. 
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6.2.8  Power System Operation & Control 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4215 Power System Operation & Control 

Rationale: This course is intended to develop knowledge about power system operation and control.  
 

Course Objectives: 

o To provide basic knowledge of modeling different types of grids, generation and transmission 

system 
o To familiarize with optimal generation control and SCADA 

o To introduce knowledge about next generation power system. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Model power system, transmission lines and smart grid structure 

 Understand the operation of power systems 

 Solve optimal power flow problem 

 Use factors related power system operation and SCADA. 

 

Course Content 
HVDC transmission line, Harmonic analysis of power system and various control mechanism, Modeling 

of power system, load modeling, generation system, micro-grid and smart grid structure, distributed 

generation system. 
 

Principles of power system operation: Power system sensing, communication and control techniques, 

SCADA, PMU, Conventional and competitive environment. Unit commitment, predictive load estimation 

and management. State estimation, static security analysis, optimal power flow analysis, automatic 
generation control and dynamic security analysis. 

 

Fundamental concepts and approaches in multi-agent system for next generation power systems.  
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6.2.9  Digital Image Processing 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4221 Digital Image Processing 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of image processing so that they can apply the knowledge in industry and research. 

 

Course Objectives: 

o To understand basic terminology of image processing 
o To learn conversion into digital signal and geometry  

o To understand bit level image processing 

o To study the concept of binarization of grey level images 
o To know edge detection, image enhancement, segmentation and compression. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Convert analog signal in digital through sampling, quantization and encoding 

 Describe various transformations such as: distance transform and medial axis transform 

 Understand thinning, edge linking, spatial filtering, image enhancement techniques and frequency 

domain filtering 

 Use image segmentation, recognition and interpretation techniques 

 Understand image compression techniques, JPEG and wavelet compression. 

 

Course Content 
Digital Image Fundamentals: Different types of digital images, sampling and quantization, imaging 

geometry, image acquisition systems. 

 

Bilevel Image Processing: Basic concepts of digital distances, distance transform, medial axis transform, 
component labeling, thinning, morphological processing, extension to grey scale morphology. 

 

Binarization of Grey level images: Histogram of grey level images, optimal thresholding using 
Bayesian classification, multilevel thresholding. 

 

Detection of edges: First order and second order edge operators, multi-scale edge detection, Canny's edge 
detection algorithm, Hough transform for detecting lines and curves, edge linking. 

 

Images Enhancement: Point processing, Spatial Filtering, Frequency domain filtering, multi-spectral 

image enhancement, image restoration. 
 

Image Segmentation: Segmentation of grey level images, Water shade algorithm for segmenting grey 

level image. Image representation and description, recognition and interpretation. 

 

Image compression: Lossy and lossless compression schemes, prediction based compression schemes, 

vector quantization, sub-band encoding schemes, JPEG compression standard, Fractal compression 

scheme, Wavelet compression scheme. 
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6.2.10  Artificial Intelligence 

Year: 4th Term: II Credit Hour: 3.00 

CSE 4251 Artificial Intelligence  

Rationale: This course introduces the basic concepts and techniques of Artificial Intelligence for creating 
software and hardware to get computers to do things that would be considered intelligent as if people did 

them. 
 

Course Objectives: 

o To provide the most fundamental knowledge of AI.  

o To understand the theories regarding AI. 
o To have a basic proficiency in a traditional AI language 

o To write simple to intermediate programs 

o To understand code written in that language 
o To have a basic understanding on AI such as learning, natural language processing, agents and 

robotics, expert systems, and planning. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Apply artificial intelligence techniques, including search heuristics, knowledge representation, 

planning and reasoning 

 Solve problems by applying a suitable search method 

 Describe and list the key aspects of planning in artificial intelligence 

 Describe the key aspects of intelligent agents 

 Design and implement appropriate solutions for search  

 Analyze and apply knowledge representation 

 Analyze and apply probability theorem and Bayesian networks 

 Differentiate the key aspects of evolutionary computation 

 Describe the key aspects of machine learning 

 Write program in AL Languages  
 

Course Content 
Fundamental: Definition of AI, historical development of AI, application of AI.  
 

Production systems: Introduction of product system, production rules, the working memory, the control 

unit interpretation, conflict resolution strategies, alternative approach for conflict resolution, types of 

production systems, forward versus backward production systems, knowledge base optimization in a 
production system.  
 

General Problem Solving Approaches: Breadth first search, depth first search, iterative deepening 

search, hill climbing, simulated annealing, heuristic search, A* algorithm, adversary search, the minimax 
algorithm, constraint satisfaction problems.  
 

Logic and Structural Knowledge Representation: Propositional logic, first-order logic, resolution 

principle, frames, semantic-nets, petri nets, relational data model.  
 

Reasoning under Uncertainty: Bayesian reasoning, fuzzy knowledge, probability theory, Dempster-
shafer theory, fuzzy set theory, expert systems.  
 

Machine Learning and Natural language processing: Naive Bayes algorithm, syntactic semantics and 

pragmatic, top-down passing, bottom-up pursing, lexicon.  
 

Programming Languages for Al Research: Historical overview, features of AI programming 
languages, major AI programming languages LISP, PROLOG, Implementation of AI algorithms through 

PROLOG. 
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6.2.11  System on Chip Design 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4205 System on Chip Design 

Rationale: This This is the fundamental and essential course for the students to provide the knowledge 
about basics of System on Chip design, circuits, system design, limitations and EDA tools so that they 

can apply the knowledge in industry and research. 

 

Course Objectives: 
o To know, understand and describe IC design and fabrication techniques 

o To use and design transistors and its models   

o To draw and apply transistor layout 
o To estimate design parameters, delay, area and power 

o To understand optimization techniques 

o To follow top-down design method and DRC 

o To test and solve problems on SoC. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Basic terminology of SoC 

 Understand operation, design and model transistors 

 Understand nMOS, CMOS fabrication process 

 Estimate power, space, delay and cross-talk to solve the design related issues 

 Know and understand high density memory, PLA and FPGA   

 Apply floor planning and routing (PnR) 

 Understand I/O architecture, pad and IC packages 

 Use design methodologies 

 Understand the concept of hardware/software co-design. 

 Design, verify and test a complete system. 

 

Course Content 
Digital systems & VLSI: CMOS technology, IC design techniques, Transistors, models & Layout, 

Fabrication process, Design rules, Logic gates, DCVS logic, low power gates, delay, Standard cell-based 
layout, logic interconnect design, power optimization, cross-talk minimization, sequential machines. 
 

Subsystem design: design principles, pipelining, data path, shifters, adders, ALU, mux, high-density 

memory, FPGA, PLA. 
 

Floor planning and routing: Methods, global routing, power distribution, clock distribution, design 

validation, off-chip connections, packages, I/O architecture, pad design. 
 

Architecture design: HDL, RTL design, synthesis, SoC and embedded CPUs, test generation, 

hardware/software co-design. 
 

Chip Design: Microprocessor data path, kitchen timer chip.      
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6.2.12  System on Chip Design Sessional 

Year: 4th Term: II Credit Hour: 0.75 

ECE 4206 System on Chip Design Sessional 

Rationale: This course is designed to provide the practical knowledge and required skills about basics of 
System on Chip design, circuits, system design, limitations and EDA tools so that they can apply the 

knowledge in industry and research. 

 

Course Objectives: 
o To develop skills of transistors design and model    

o To draw and apply transistor layout using EDA tools 

o To estimate design parameters, delay, area and power using EDA tools and FPGA development 
board 

o To follow top-down design method and DRC using EDA tools 

o To test and solve problems on SoC practically. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Design MOS transistors and draw its layout 

 Check DRC and LVS 

 Use HDL to design a complete system 

 Simulate and estimate power, area, speed, delay and required output 

 Program and implement a system on FPGA board. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4205. 
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6.2.13  Wireless Communication 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4213 Wireless Communication 

Rationale: This course will cover some fundamental concepts of wireless communications.  
 

Course Objectives: 

This course will help students to gain knowledge and understanding in- 

o Wireless communication systems 
o Fundamentals of cellular radio 

o Fading channel and their characteristics- Channel modeling 

o Channel multiple access techniques 
o Advanced wireless communication technologies. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course the students should be able to- 

 Describe the evolution of wireless communication technology 

 Explain the cellular structure of wireless mobile communication 

 Find the co channel and adjacent channel interference in cellular system 

 Explain the capacity enhancing techniques employed in wireless communication 

 Explain the methods to minimize the effect of fading 

 Understand how to provide service to multiple users using a single channel 

 Architecture of GSM technology and related features 

 Understand how the 3G and 4G-LTE systems operate. 

 

Course Content 
Introduction: A basic cellular system, performance criteria, operation of cellular systems, planning a 
cellular system, analog & digital cellular systems.  
 

Wireless Communication Systems: Paging Systems, Cordless Telephone Systems, Cellular Telephone 

Systems. Bluetooth and Zig Bee. 
 

Elements of Cellular Radio Systems Design: General description of the problem, concept of frequency 

reuse channels, co-channel interference reduction factor, desired C/I from a normal case in an omni 

directional antenna system, cell splitting, consideration of the components of cellular systems. 
 

Digital Communication through fading multipath channels: Fading channel and their characteristics- 
Channel modeling, Digital signaling over a frequency non selective slowly fading channel. Concept of 

diversity branches and signal paths.  
 

Combining methods: Selective diversity combining, Switched combining, maximal ratio combining, 
Equal gain combining. 
 

Multiple Access Techniques for Wireless Communications: Introduction, Frequency Division Multiple 

Access (FDMA), Time Division Multiple Access (TDMA), Spread Spectrum Multiple Access, Space 
Division Multiple Access, Packet Radio Protocols; Pure ALOHA, Slotted ALLOHA. 
 

Wireless Systems & Standards: AMPS and ETACS, United states digital cellular (IS- 54 & IS 136), 

Global system for Mobile (GSM): Services, Features, System Architecture, and Channel Types, Frame 
Structure for GSM, Speech Processing in GSM, GPRS/EDGE specifications and features.  
 

3G systems: UMTS and CDMA Digital standard: Frequency and Channel specifications, Forward 

CDMA Channel, Reverse CDMA Channel and Wireless Cable Television. Future trends: 4G mobile 
techniques, LTE-Advance systems. 
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6.2.14  Wireless Communication Sessional 

Year: 4th Term: II Credit Hour: 0.75 

ECE 4214 Wireless Communication Sessional 

Rationale: This course is designed to develop skills in wireless communication, RF planning, cell design 
and link budget to understand the theories, apply the knowledge in future. 

 

Course Objectives: 

o To develop skills in RF planning 
o To have hands-on experience on cell design  

o To estimate power,  QoS and capacity 

o To determine C/I and RSSI 
o To estimate link budget practically 

o To solve related problems. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Develop skills in RF planning 

 Use  on cell design  

 Estimate power,  QoS and capacity 

 Determine C/I and RSSI 

 Estimate link budget practically 

 Solve related problems. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4213. They will also visit sites/industries to gain practical knowledge. 
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6.2.15  High Voltage Engineering 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4217 High Voltage Engineering 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of High Voltage Engineering, generation, measurements, various standards so that they can apply 

the knowledge in industry and research. 

 

Course Objectives: 
o To know and understand the terminology of HV engineering 

o To use HV measurement techniques 

o To apply HV generation techniques 
o To know basic insulations. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Know and understand HV rectifiers, ripple minimization, voltage multipliers 

 Understand and apply HV ac generation techniques, cascaded transformers 

 Know and measure HV 

 Know various bridges, meters, transducers, surge diverters and arresters. 

 

Course Content 
High voltage DC generation: rectifier circuits, ripple minimization, voltage multipliers, Van-de-Graaf 
and electrostatic generators; applications. 

 

High voltage AC generation: Tesla coils, cascaded transformers and resonance transformers. 

 
Impulse voltage generation: Shapes, mathematical analysis, codes and standards, single and multi-stage 

impulse generators, tripping and control of impulse generators. Breakdown in gas, liquid and solid 

dielectric materials, applications of gas and solid dielectrics in transformer. Corona. Break down 
mechanism of solid, liquid and gases. 

 

High voltage measurements and testing: IEC and IEEE standards, sphere gap, electrostatic voltmeter, 
potential divider, Schering bridge, Megaohm meter, HV current and voltage transducers: contact and 

noncontact. 

 

Over-voltage phenomenon and insulation coordination. Lightning and switching surges, basic insulation 
level (EV, EHV and UHV systems), surge diverters and arresters. 
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6.2.16  High Voltage Engineering Sessional 

Year: 4th Term: II Credit Hour: 0.75 

ECE 4218 High Voltage Engineering Sessional 

Rationale: This course is designed to provide practical knowledge on HV engineering so that the students 
can apply this knowledge in industry. 

 

Course Objectives: 

o To get skills on HV ac generation 
o To understand and hands on experiences on HV measurements 

o To use and experiment on HV rectifiers, ripple and voltage multipliers 

o To solve the practical problems regarding HV. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Measure HV with proper safety 

 Generate ac HV 

 Design and use HV rectifiers 

 Test insulation for specific HV. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in ECE 4217. They will also visit sites/industries to gain practical knowledge. 
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6.2.17  Biomedical Engineering 

Year: 4th Term: II Credit Hour: 3.00 

ECE 4223 Biomedical Engineering 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of biomedical engineering so that they can apply the knowledge in industry and research. 

 

Course Objectives: 

o To understand bioelectric signals, electrodes and instrumentation 
o To learn electrocardiogram 

o To study blood flow and blood pressure measurement 

o To have basic knowledge on blood cell counts 
o To know X-ray imaging, CT scan, MRI and ultrasonogram 

o To understand Hemodialysis and laser application of medical field. 

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Understand bioelectric signal and pick upthe signals using electrodes 

 Describe blood flow measurement and blood pressure measurement 

 Use the knowledge on the concept of pacemaker 

 Understand various imaging techniques such as X-ray imaging, CT scan, MRI and ultrasonogram 

 Understand hemodialysis, laser application in medical field, patient’s safety and monitoring 

 Design, analysis and implement biomedical instrumentation 

 Solve problems of the related issues. 

 

Course Content 
Introduction to Biomedical Instrumentation: Bioelectric Signals and Electrodes. 

 

Electrocardiogram: Analysis and interpretation of cardiac signals, electrocardiography, 

phonocardiograph, vector cardiograph, Electroencephalogram, Electromyogram. 
 

Blood Pressure Measurement: systolic, diastolic mean pressure, electronic manometer, detector circuits  

and practical problems in pressure monitoring. 
 

Blood Flow Measurement: Electromagnetic blood flow meter and plethysmography, Cardiac Output 

Measurement, Cardiac Pacemaker and Defibrillator, Patient Safety, Effects of electromagnetic fields on 
human body. 

 

Blood Cell Counter 

 
Imaging: X-Ray Machine and Tomography (computed and positron emission), Magnetic Resonance 

Imaging, Ultrasonogram, Angiography.  

 
Hemodialysis: Machine, Instruments for Surgery, Laser Applications in Biomedical Field, Patient Care 

and Monitoring, Biotelemetry/ Biomedical Telemetry, The Computer in Biomedical Instrumentation/ 

Computer Applications in Medical Field. 
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6.2.18  Biomedical Engineering Sessional 

Year: 4th Term: II Credit Hour: 0.75 

ECE 4224 Biomedical Engineering Sessional 

Rationale: This course is designed to develop skills in biomedical engineering, instrumentation design, 
implementation and analysis to understand the theories and apply the knowledge in medical field. 

 

Course Objectives: 

o To gain knowledge and develop skills biomedical signals, instrumentation design, analysis and 
implementation 

o To get hands-on experience on blood pressure measure and electrocardiography 

o To get confidence for solving practical problems of the related issues. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Design, analysis, model and implement biomedical instruments to pick up bioelectric signal and 

process 

 Use ECG machine to receive ECG signals 

 Identify various heart disease by analyzing ECG signal 

 Use sphygmomanometer to measure blood pressure. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 
concepts learned in ECE 4223. They will also visit sites/industries/hospitals to gain practical knowledge. 
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6.2.19  Simulation & Modeling 

Year: 4th Term: II Credit Hour: 3.00 

CSE 4253 Simulation & Modeling 

Rationale: This is the fundamental and essential course for the students to provide the knowledge about 
basics of developing the simulation and modeling so that they can apply the knowledge in industry and 

research.  

 

Course Objectives: 
o To understand the design and implementation of simulation models 

o To learn the conceptual aspects large and complex models 

o To completely design the model of a system 

o To implement a practical project meeting the standards and requirements. 

 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Describe the structure and dynamic behavior of various types of systems 

 Design the conceptual models for most of the properties of systems 

 Implement simulation models with an object oriented simulation language 

 Implement simulation models using a commercial integrated software tool  

 Describe the types, role and value of formal Simulations and Modeling, and their various 

characterizations for application to systems management, particularly with regard to design, 

testing, training, production, cost estimation, manning, and logistical simulations  

 Understand the critical decisions in the acquisition lifecycle and how/what Simulation and 

Modeling is used to inform those decisions in order to reduce the time resources and risk 
associated with the acquisition process  

 Know models and simulations used in a given phase of the acquisition process, their inputs and 

outputs, and their capabilities and limitations. 

 

Course Content 
Simulation and Modeling Methodology, Review of Random Process: Univariate and multivariate 

models, Transformation of random variables, Bounds and approximation, Random process models 

Markov and ARMA Sequences, Sampling rate for simulation. Random Number Generation, Testing 
Random Number Generators.  

 

Modeling of Transmitter and Receiver subsystems: Information sources, Radio frequency and optical 
modulation. Demodulation and detection, Multiplexing. Communication channels and models: Fading 

and multipath channels, The Almost Free space channel, Conducting and Guided wave media, Finite state 

channel models.  

 
Estimation of parameters in simulation: Quality of an estimator, Estimating the average level of 

waveform, Estimating the power spectral density of a process.  

 
Estimation of performance measures from simulation: Estimation of SNR, Estimating Performance 

measures for digital systems: The Monte Carlo Method, Importance sampling method. Review of 

Queuing models, Burke's theorem, Queuing Networks, Operational Laws, Mean value analysis, 
Hierarchical decomposition of Large Queuing networks: Queuing network model with a load dependent 

server.  

 

Analysis of simulation Results: Model Verification Techniques, Model Validation Techniques, 
Transient Removal, Terminating Simulations and Stopping Criteria. 
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6.2.20  Simulation & Modeling Sessional 

Year: 4th Term: II Credit Hour: 0.75 

CSE 4254 Simulation & Modeling Sessional 

Rationale: This This course focuses on developing practical knowledge and skills for implementing the 
models of specific simulation based applications. 

 

Course Objectives: 

o To get general skills on the design and implementation of simulation models 

o To provide hand-on experiences on conceptual aspects large and complex models 

o To completely design the model of a system 

o To implement a practical project meeting the standards and requirements. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Design the conceptual models for most of the properties of systems 

 Implement simulation models with an object oriented simulation language 

 Implement simulation models using a commercial integrated software tool  

 Carry out general discrete-event simulation runs and provide basic analysis of results. 

 

Course Content 
In this course, students will perform simulation and experiments to verify practically the theories and 

concepts learned in CSE 4253. 
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6.2.21  Operating System 

Year: 4th Term: II Credit Hour: 3.00 

CSE 4255 Operating System 

Rationale: This course is designed to teach the basics of operating systems to apply this 

knowledge in profession. 
 

Course Objectives: 
o To give students knowledge and practice of operating system concepts 

o To understand the underlying principles, techniques and approaches which constitute the body of 

knowledge in operating systems 
o To understand the services provided by an operating system 

o To understand what a process is and how processes are synchronized and scheduled 

o To understand different approaches to memory management. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Program at the operating systems level. 

 Understand the internal structure of an operating system  

 Understand the basic structure of a computer operating system 

 Comprehend the basic concepts of file system and management, process control, scheduling and 

communication, as well as memory management 

 Know the services provided by operating systems 

 Describe the principles and practice of operating systems design, development, resource sharing 

and management. 

 

Course Content 
Introduction to operating system: Operating system concepts, its role in computer systems, computer 

system structure, fundamental of different types of computer system, operating system structure and 

operation, protection and security.  

 
Process management: Process concept, model and implementation, process state, process scheduling, 

inter-process communication (IPC), multiprocessing and timesharing, interaction between process and 

operating system; CPU scheduling: Scheduling concepts, scheduling criteria, scheduling algorithms (SJF, 
FIFO, round robin, etc.).  

 

Memory Management: Memory portioning, with and without swapping, virtual memory – paging and 
segmentation, demand paging, page replacement algorithms, implementation.  

 

File systems: FS services, disk space management, directory and data structures.  

 
Deadlocks and Case study: Modeling, detection and recovery, prevention and avoidance; Case study of 

some operating systems.  

 
Others: Introduction to the different smart device Operating system and their usage. 
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6.2.22  Operating System Sessional 

Year: 4th Term: II Credit Hour: 0.75 

CSE 4256 Operating System Sessional 

Rationale: This course is designed to give hands on experiences of OS implementation, processes and 
file system of the underlying hardware. 

 

Course Objectives: 

o To understand concept of OS 
o To understand and acquire hand-on experiences on OS 

o To implement of system interface, protection and security mechanisms 

o Understanding of the various features of distributed OS like UNIX, Linux, windows. 
 

Intended Learning Outcomes (ILOs): 

Upon completion of this course students should be able to 

 Compare and contrast various CPU scheduling algorithms 

 Service implementation at the operating systems level 

 Able to write programs using system calls 

 Understand the concepts of process, address space and file 

 Understand and solve problems involving key concepts and theories in operating systems 

 Review and compare different operating systems. 

 

Course Content 
In this course, students will perform experiments to verify practically the theories and concepts learned in 

CSE 4255. 
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6.2.23  Electrical Services Design 

Year: 4th Term: II Credit Hour: 1.50 

ECE 4230 Electrical Services Design 

Rationale: This course is designed to provide the students fundamental knowledge on building services 
design so that they can apply this knowledge in their profession. 

 

Course Objectives: 

o To provide basic knowledge on building services design 
o To give an integrated knowledge of different electrical and communication services 

o To offer the fundamental knowledge on safety and security   

 

Intended Learning Outcomes (ILOs): 
Upon completion of this course students should be able to 

 Know the terminologies and different CAD tools for building services design 

 Acquire building code standards 

 Equipped with electrical distribution system 

 Know various designing and routing layout and installation of communication equipment 

 Use the concept of safety and security measures. 

 

Course Content 
Familiarization with CAD tools for building services design. Introduction to building regulations, codes 

and standards: BNBC, NFPA etc.  

 
Terminology and definitions: fuses, circuit breakers, distribution boxes, cables, bus-bars and conduits. 

Familiarization with symbols and legends used for electrical services design. Classification of wiring. 

Design for illumination and lighting: lux, lumen, choice of luminaries for various applications- domestic 

building, office building and industry. Wattage rating of common electrical equipment.  
 

Designing electrical distribution system for low and high rise domestic, office and academic buildings, for 

multipurpose buildings. Size selection of conductors and breakers, bus-bar trunking (BBT) system for 
various applications. Single line diagram (SLD) of a typical 11kV/0.415kV, 500kVA sub-station and a 

200kVA polemounted transformer.  

 
Earthing requirements, various earthing methods. Earthing and lightning protection system design. 

Familiarization with indoor and underground telephone and fiber optic cables, UTP and CAT5/6 data 

cables. Designing routing layout and installation of intercom, PABX, telephone, public address (PA) 

systems, cable TV distribution, LAN and wireless data systems for a building. Safety regulations, design 
of security systems including CCTV, burglar alarm.  

 

Concept of fire prevention and its importance. Fire detection (smoke, heat etc.) and alarm system (with 
voice evacuation), firefighting system (sprinkler system, hose). Installation of air-conditioning, heating, 

lifts and elevators. 

 


