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1. Introduction 

1.1 Overview of Department of Electrical Engineering 
     The electrical engineering department was established in 1964 as the second academic 
department for establishment of the College of Engineering at the University of Basrah. It 
was necessary to establish a department for meeting the emerging need for skilled electrical 
engineers and to keep abreast of the scientific and technical progress in the world.  
Since its inauguration, electrical engineering department adopted a well academic program 
equal to the electrical engineering departments worldwide by focusing on both theoretical 
and practical integrated aspects of the electrical engineering fields of study.  
The undergraduate study at the department is four years in length; from the moment of 
receiving the freshman year students whose average grades qualify them to join it up till to 
the graduation of the senior year students where they get their Bachelor of Science degree in 
electrical engineering. 

 
1.2   Program Educational Objective 
The curriculum requirements specify subject areas appropriate to Electrical Engineering 
(EE). The professional component must include: 
1. A combination of mathematics and basic sciences general education component (some 

with experimental experience) appropriate to the discipline. 
2.  Electrical Engineering topics, consisting of electrical engineering sciences and 

engineering design appropriate to the electrical utilization study.  
3. A general education component that complements the technical content of the curriculum 

and is consistent with the program and institution objectives. 
 

1.3   Program Curriculum 
     The Bachelor of Science (B.Sc.) in Electrical Engineering approved by the Department, 
and the student can choose it by the competition in the average of primary school. 
Throughout the first and second years all student take a general subject with the electrical 
and electronics engineering, and specialties starting from the third year of study by adding a 
pure specialties subjects.  
 
1.4 Program Outcomes 

The graduate of the B.Sc. in Electrical Engineering program will:  
1. Engage in Electrical Engineering profession in public and private sectors including, but 

not limited to, relevant governmental sectors, consulting firms, contracting companies, 
marketing and real estate investments.  

2. Engage in ongoing professional development activities by pursuing graduate studies and / 
or other learning opportunities to respond to the arising challenges.  

3. Advance in responsibility and leadership in their careers.  
 

1.5    Program Outcomes (ABET):  
 
a.  An ability to apply knowledge of mathematics, science, and engineering  
b.  An ability to design and conduct experiments, as well as to analyze and interpret data. 
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c. An ability to design a system, component, or process to meet desired needs within 
realistic constraints such as economic, environmental, social, political, ethical, health and 
safety, manufacturability, and sustainability. 

d.   An ability to function on multidisciplinary teams. 
e.  An ability to identify, formulate, and solve engineering problems. 
f.  An understanding of professional and ethical responsibility. 
g.  An ability to communicate effectively. 
h.  The broad education necessary to understand the impact of engineering solutions in a 

global, economic, environmental, and societal context. 
i.  A recognition of the need for, and an ability to engage in life-long learning. 
j.  A knowledge of contemporary issues. 
k.  An ability to use the techniques, skills, and modern engineering tools necessary for 

engineering practice. 
 

2. Course Description  

     The units are calculated such as, the theory hours (1 hour per semester = 1 unit), practical 
hours (2-3 hours per semester = 1 unit), and the tutorial hours (units = 0). Prerequisites, if 
any, are indicated at the course description. These have been established to assure an 
adequate and uniform background for students in advanced classes.  
Course code is presented according to three requirements: 
 

1- University requirement started by the letter U  
2- Engineering College requirement  is started by the letter E 
3- Department Requirement (Electrical Engineering) is started by the  letters EE: This is 

divided into three specializations for the last two years (3rd and 4th): 
a- Control & Systems is started by the  CS  
b- Communication & Electronics is started by the CE 
c- Power &  Machines is started by the PM 

Subject code started by capital letters followed by number of 3-digits as following: 
1st digit refers to: 
 

  1- First year 
  2- Second year  
  3- Third year  
  4- Fourth year  
 
  2nd and 3rd digits represents the serial number of the subject in the assigned stage, 01 to 99.          
  Example: U101 represents University requirements, first year and first subject. 
  Example: E205 represents College requirements, second year and fifth subject. 
  Example: CS304 represents Department requirements, third year and forth subject. 
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3. Graduation Requirements 

Requirements Units Total hours/Year %Units %Hrs 

University Requirements 9 135 6% 4% 

College Requirements 22 510 14% 15% 

Department Requirements 109 2505 72% 73% 

Department Electives 12 270 8% 8% 

Total 152 3420  

 
4. University Requirements:   9 Units 

 
Subject 
Code Subject Units Weekly hours 

Th. Prac. Tut. 
U101 Basic Physics  3 3 - - 
U102 English Language 2 2 - - 
U103 Technical Writing 2 2 - - 
U201 Human Rights & Democracy  2 2 - - 

Total 9 9 
 

5. College Requirements: 20 Units 

 

No. Subject Code Subject Units Weekly hours 
Th. Prac. Tut. 

1 E101 Mathematics I 3 3 - 1 
2 E102 Mathematics II 3 3 - 1 
3 E103 Engineering Drawing I  1 - 3 - 
4 E104 Engineering Drawing II  1 - 3 - 
  Total for 1st Year 8 6 6 2 
5 E201 Engineering Mathematics I 3 3 - 1 
6 E202 Engineering  Mathematics II 3 3 - 1 
  Total  for 2nd  Year 6 6 0 2 
  Total  for 3rd  Year 0 0 0 0 
7 E401 Engineering Project* I 2 1 3 - 
8 E402 Engineering Project*II  2 1 3 - 
9 E403 Engineering Economics 2 2 - - 

10 E404 Project Management  2 2 - - 
  Total  for 4th   Year 8 6 6 0 
 Total 22 18 12 4 

34 
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6. Department Requirements: 111 Units 
 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
EE101 Basic of Electrical Engineering I 3 3 - 1 
EE102 Basic of Electrical Engineering II  3 3 - 1 
EE103 Mechanical Engineering (Statics & 

Dynamics) 3 2 2 1 

EE104 Digital Logic-I 3 3 - - 
EE105 Basic  Electronics 3 3 - 1 
EE106 Computer Programming I  2 2 - - 
EE107 Computer Programming II 2 2 - 1 
EE108 Laboratories 1 2 - 5 - 
EE109 Laboratories 2 2 - 5 - 
 Total  for 1st Year 23 18 12 5 
EE201 Measurements & Instrumentation  2 2 - - 
EE202 Electrical  Circuits  Analysis   3 3 - 1 
EE203 Introduction to Electrical Networks  3 3 - 1 
EE204 Electronic Circuits I  2 2 - 1 
EE205 Electronic Circuits II 2 2 - 1 
EE206 Advanced Programming-I  2 2 - - 
EE207 Digital Logic II  2 2 - - 
EE208 DC Machines  2 2 - 1 
EE209 Electrical Transformers 2 2 - 1 
EE210 Advanced Programming-II  2 2 - - 
EE211 Computer Architecture 2 2 - - 
EE212 Laboratories 3 3 - 8 - 
EE213 Laboratories 4 3 - 8 - 
 Total  for 2nd Year 30 24 16 6 
CS301 Engineering  Analysis  3 3 - 1 
CS302 Engineering Numerical Methods  3 3 - 1 
CS303 AC Machines & Power Electronics 3 3 - - 
CS304 Power Systems 3 3 - - 
CS305 Control Theory I 3 3 - 1 
CS306 Control Theory II 3 3 - 1 
CS307 Analog Electronics  2 2 - 1 
CS308 Digital  Electronics  2 2 - 1 
CS309 Electromagnetic Fields  2 2 - 1 
CS310 Embedded Computing Systems 2 2 - 1 
CS311 Communication Theory & Systems I 2 2 - 1 
CS312 Communication Theory & Systems II 2 2 - 1 
CS313 Laboratories 5 2 - 6 - 
CS314 Laboratories 6 2 - 6 - 
 Total  for 3rd  Year/CS 34 30 12 10 
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CE301 Engineering Analysis 3 3 - 1 
CE302 Engineering Numerical Methods 3 3 - 1 
CE303 AC Machines & Power Electronics 3 3 - - 
CE304 Power Systems 3 2 - - 
CE305 Control Theory & Systems I 2 2 - 1 
CE306 Control Theory & Systems II 2 2 - 1 
CE307 Analog Electronics 2 2 - 1 
CE308 Digital Electronics 2 2 - 1 
CE309 Communication Theory I 3 3 - 1 
CE310 Communication Theory II 3 3 - 1 
CE311 Electromagnetic Fields I 2 2 - 1 
CE312 Electromagnetic Fields II 2 2 - 1 
CE313 Laboratories 5 2 - 6 - 
CE314 Laboratories 6 2 - 6 - 
 Total  for 3rd  Year/CE 34 30 12 10 
PM301 Engineering Analysis 3 3 - 1 
PM302 Engineering Numerical Methods 3 3 - 1 
PM303 Induction Machines 3 3 - - 
PM304 Synchronous Machines 3 3 - - 
PM305 Electric Power Generation & Transmission 3 3 - 1 
PM306 Electric Power Distribution 3 3 - 1 
PM307 Analog Electronics 2 2 - 1 
PM308 Digital Electronics 2 2 - 1 
PM309 Electromagnetic Fields 2 2 - 1 
PM310 Communication Systems 2 2 - 1 
PM311 Control Theory 2 2 - 1 
PM312 High Voltage Engineering 2 2 - 1 
PM313 Laboratories 5 2 - 6 - 
PM314 Laboratories 6 2 - 6 - 
 Total  for 3rd  Year/PM 34 30 12 10 
CS401 Programmable Logic Controller 3 3 - - 
CS402 Industrial Automation  3 3 - - 
CS403 Modern Control Theory 3 3 - 1 
CS404 Process Control  3 3 - 1 
CS405 Principles of Robotics 3 3 - 1 
CS406 Soft Computing Techniques 3 3 - 1 
CS407 Laboratories 7 2 - 6 - 
CS408 Laboratories 8 2 - 6 - 
 Total  for 4th  Year/CS 22 18 12 4 
CE401 Digital Communication I 3 3 - 1 
CE402 Digital Communication II 3 3 - 1 
CE403 Microwaves Engineering I 3 3 - - 
CE404 Microwaves Engineering II 3 3 - - 
CE405 Antennas & Propagation I 3 3 - 1 
CE406 Antennas & Propagation II 3 3 - 1 
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CE407 Laboratories 7 2 - 6 - 
CE408 Laboratories 8 2 - 6 - 
 Total  for 4th  Year/CE 22 18 12 4 
PM401 Power Electronics 3 3 - - 
PM402 Special Machines 3 3 - - 
PM403 Power System Analysis I 3 3 - 1 
PM404 Power System Analysis II 3 3 - 1 
PM405 Power System Protection 3 3 - 1 
PM406 Renewable Energy  3 3 - 1 
PM407 Laboratories 7 2 - 6 - 
PM408 Laboratories 8 2 - 6 - 
 Total  for 4th  Year/PM 22 18 12 4 

TOTAL 111 92 58 24 
174 

 
7. Electives: (4+8) Units 

a- Control & Systems Specialization:  

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
3rd Year 

CS315 Microprocessors & Microcontrollers 2 2 - 1 
CS316 Data Transmission & Computer Networks 2 2 - 1 
CS317 Digital Signal Processing 2 2 - 1 
CS318 Signal & Systems  2 2 - 1 
CS319 Digital Filter Design 2 2 - 1 
CS320 Building Electrical System Design 2 2 - 1 

4th Year 
CS409 System Identification & Adaptive Control 2 2 - 1 
CS410 Digital Control Systems 2 2 - 1 
CS411 Nonlinear  Control 2 2 - 1 
CS412 Optimal Control & Filtering 2 2 - 1 
CS413 Biomedical Engineering  2 2 - 1 
CS414 Introduction to Nanotechnology 2 2 - 1 
CS415 Mechatronics 2 2 - 1 
CS416 Electrical Transportation Systems 2 2 - 1 
CS417 Electrical Design & Sustainability 2 2 - 1 
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b- Communication & Electronics Specialization: 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
3rd Year 

CE315 Data Transmission & Computer Networks 2 2 - 1 
CE316 Digital Signal Processing 2 2 - 1 
CE317 Digital Filter Design  2 2 - 1 
CE318 Random Signals & Signal Processing  2 2 - 1 
CE319 Introduction to EMC 2 2 - 1 
CE320 Microprocessors & Microcontrollers 2 2 - 1 

4th Year 
CE409 Optical Communications 2 2 - 1 
CE410 Optoelectronics 2 2 - 1 
CE411 PLC & Industrial Automation 2 2 - 1 
CE412 Wireless & Mobile Communications 2 2 - 1 
CE413 Communication Electronics 2 2 - 1 
CE414 Fundamental of Biomedical Engineering 2 2 - 1 
CE415 Satellite Communications 2 2 - 1 
CE416 Information Theory and Coding 2 2 - 1 
CE417 Radar & Navigation Systems 2 2 - 1 
CE418 TV Engineering 2 2 - 1 

 

c- Power & Machines Specialization: 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
3rd Year 

PM315 Data Transmission & Computer Networks 2 2 - 1 
PM316 Microprocessors & Microcontrollers 2 2 - 1 
PM317 Lighting Engineering 2 2 - 1 
PM318 Digital Signal Processing  2 2 - 1 
PM319 Building Electrical System Design 2 2 - 1 

4th Year 
PM409 Electrical Design & Sustainability 2 2 - 1 
PM410 Programmable Logic Controller 2 2 - 1 
PM411 Industrial Automation 2 2 - 1 
PM412 Grounding 2 2 - 1 
PM413 Smart Grid 2 2 - 1 
PM414 Distribution System Automation 2 2 - 1 
PM415 Electric Drives 2 2 - 1 
PM416 Electric Heating 2 2 - 1 
PM417 Power System Planning 2 2 - 1 
PM418 Power System Operation & Control 2 2 - 1 
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Summer Training 
The Electrical Engineering curriculum requires students to complete one month of summer 
training at private industries or governmental firms. This training is a compulsory component 
of graduation requirements. It is supervised by the Summer Training Committee of the 
department. 
 
 
 
8.  EE Curriculum / Units Requirements 

 
• 4 - Years Program (Full - Time Study) 
• 152 Units for the Electrical Engineering included: 
 
 
 

Total EE Requirements: 152 Units 

Requirements %Units 

Humanities and Social Sciences 

 

5% 

 

Mathematics and Basic Sciences 

 

15% 

Electrical  Engineering and others 80% 

Total 152 

 
 
 
 

                
9.  How the Curriculum Aligns with the Program Educational Objectives 

   The faculty has complete authority to define, revise, implement, and achieve program 
educational objectives. Input is required from the students, alumni, and the employers of our 
alumni in the implementation of program objectives. The major role of the faculty is to 
create, revise, and evaluate subjects for the program as well as define and revise program 
educational objectives and ensure achievement of student outcomes. Therefore, the above 
process ensures alignment of the curriculum with Program Educational Objectives as shown 
in various tables. The Electrical Engineering department insures that the students receive all 
the engineering analysis within the context of engineering program. At our faculty meetings, 
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the discussion is possible subjects to be introduced in the different subjects and brainstorm on 
ways to bring engineering program and open-ended problems into our subjects. 
 Program Outcomes: For the purpose of achieving its objectives, the electrical engineering 
department has developed eleven Program Outcomes (POs) as an initial set of POs. These 
outcomes are, in effect, what the students expected to know and achieve post-graduation. The 
following Table shows these program outcomes: 
 
 

OUTCOMES Code 
PO1: an ability to apply knowledge of mathematics, science, and engineering 
fundamentals. 

a 

PO2: an ability to outline and conduct experiments as well as analyze and interpret 
data. 

b 

PO3: an ability to design an integrated system and its various components and 
processes, within realistic economic, environment, social, political, ethical, health 
and  safety, manufacturability, and sustainability constraints. 

c 

PO4: an ability to function on multi-disciplinary teams to analyze and solve 
problems. 

d 

PO5: an ability to identify, evaluate and solve engineering problems. e 
PO6: an understanding of the responsibility of engineers to practice in professional 
and ethical manner at all times. 

f 

PO7: an ability to communicate effectively using oral, written, and graphic forms. g 
PO8: the broad education necessary to understand the potential impact of 
engineering solutions on society and the environment. 

h 

PO9: an understanding of the need for up-to-date engineering tools and other 
knowledge acquired through life-long learning. 

i 

PO10: knowledge of contemporary issues related to engineering. j 
PO11: an ability to use modern engineering tools, skills and design techniques 
necessary for the practice of engineering. 

k 
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10. EE Program: Curriculum 

Typical degree program is shown in the following Table for Electrical Engineering, where 
recommended EE course plan by semester is presented. 
 
 
 
 

First Year 
 

First Semester Second Semester 

Subject Unit
s 

Weekly hours Subject 
 Units Weekly hours 

Th. Prac. Tut. Th. Prac. Tut. 
English 

Language 2 2 - - Technical 
Writing 2 2 - - 

Mathematics-I 3 3 - 1 Mathematics-II 3 3 - 1 
Basic of 

Electrical 
Engineering- I 

3 3 - 1 
Basic of 

Electrical 
Engineering-II 

3 3 - 1 

Mechanical 
Engineering 

(Static & 
Dynamics)* 

3 2 2 1 Digital Logic-I 3 3 - - 

Basic Physics 3 3 - - Basic Electronics 3 3 - 1 
Computer 

Programming-I 2 2 - - Computer 
Programming-II 2 2 - 1 

Engineering 
Drawing I 

(Basic) 
1  3 - 

Engineering 
Drawing-II 
(AutoCAD) 

1 - 3 - 

Laboratories-I 
[Basic of 
Electrical 

Engineering+ 
Computer 

Programming] 

2 - 3+2 - 

Laboratories-II 
[Basic of 
Electrical 

Engineering+ 
Computer 

Programming + 
Digital Logic-I] 

2 - 3+2 - 

Total 19 15 10 3 Total 19 16 8 4 
28 28 
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1st Year/1st Semester 
 

Subject: English Language                                                              Theoretical: 2 hr/wk 
Code: U102                                                                                        Practical: --- 
Class: 1st Year                                                                                   Tutorial: --- 
 Pre-requisite: None                                                                          Units: 2     
================================================================= 
This course is designed to enable the students to achieve academic oral and written 
communication to the standard required at university level. The course integrates all the 
language skills with emphasis on writing, and it stimulates students’ imagination, and 
promotes personal expression. Students, in this course, are trained to apply critical thinking 
skills to a wide range of challenging subjects from diverse academic disciplines. Course 
activities include writing various types of academic essays, acquiring advanced academic 
vocabulary, and getting involved in group discussions and debates. In addition, the course 
also includes other skills to consolidate the main skills, such as further readings and use of 
the Blackboard Suite. 
 
 
Subject: Mathematics-I                                                                  Theoretical: 3 hrs/wk 
Code: E101                                                                                       Practical: --- 
Class: 1st Year                                                                                  Tutorial: 1 hr/wk 
 Pre-requisite:  None                                                                        Units: 3      
================================================================= 
Brief Review:                                                                                          

Trigonometry, Analytic Geometry, Sets, Relations, Functions (Algebraic and 
Trigonometric), Differentiation and Integration. 
Transcendental Functions:                                                                                                                  

Inverse Trigonometric, Natural Logarithmic, Exponential and Power: 
 i. Definitions    ii. Properties      iii. Graphs        iv. Derivatives and Integrals. 

Application of the Definite Integral:                                                      
i) Areas between curves.  ii) Volumes of revolution.  iii) (Length of the curve.   iv) 

Surface Area of revolution.   
Hyperbolic Function:                                                                              

i) Definition,  ii) Properties   iii) Graphs    iv) Inverse hyperbolic.  
v) differentiation and Integration 

 Methods of Integration I:                                                                        
Trigonometric Substitutions, Quadratics, Partial Fractions. 
 
 

Subject: Basics of Electrical Engineering-I                           Theoretical: 3 hrs/wk 
Code: EE101                                                                             Practical: --- 
Class: 1st Year                                                                           Tutorial: 1 hr/wk 
Pre-requisite: None                                                                  Units: 3      
=============================================================== 
Basic Concepts and Units:                                                                  
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Electricity & atomic structure of substance, current and current density, current flow, electric 
circuit, E.M.F & potential difference, international system of unit, abbreviation for multiples 
& sub – multiples, quantities derived from SI units, units of force – energy – torque and 
percentage efficiency, electromechanical equivalent of element. 
Analysis of D.C Circuits:                                                                    
Ohm s law, resistivity & conductivity, temperature effect, internal resistance of a source, 
open circuit & short circuit, equivalent resistance:   Series – parallel – series/parallel – delta 
and star connections, equivalent voltage source:  Series – parallel – circulating current 
method – floating source method & grouping of E.M.F. sources, double subscript, power 
calculation in D.C circuit, introduction currents (mesh analysis), nodal analysis, 
superposition theorem, Thevenin’s theorem, Norton s theorem maximum power transfer 
theorem, Millman theorem, substation theorem, reciprocity theorem. 
Alternating quantities:                                                                        
Magnetic fields, magnetic fields due to electric current, magnetic fields in a coil, force in 
current carrying conductor a magnetic field, left hand rule, magnitude of the force 
electromagnetic induction, faraday s law, right hand rule, magnitude of induced e.m.f, value 
and real value, relation between time and angle, max – average & r. m. s. values of 
alternating and sinusoidal voltage and current, from factor and peak factor, phasor quantities, 
voltage and current relations in pure resistive – inductive and capacitive circuits. 
 
 
 
Subject: Mechanical Engineering  
                (Statics and Dynamics)*                                            Theoretical: 2 hrs/wk 
Code: EE103                                                                               Practical: 2 hr/wk 
Class: 1st Year                                                                            Tutorial: 1 
Pre-requisite: None                                                                    Units: 3      
================================================================= 
Static:                                                                                                  

Force system, units system, parallelogram law, force+ components, resultant of 
coplanar forces, components of force in space, moment of a force, moment of coupler, 
equilibrium, free body diagram, coplanar system, analysis of trusses, friction, nature of 
friction, theory of friction, coefficient of friction, centroids and center of gravity, centroids of 
area, centroids determined by integration, moments of inertia, parallel axes theorem, 2nd 
moment of area by integration, radius of gyration, moment of inertia of composite area. 
Dynamics:                                                                                            

Kinetics of particle, rectilinear motion, curvilinear motion, rectangular components of 
curvilinear motion, normal and tangential component of acceleration, kinetics, force, mass 
and acceleration, kinetic of particle Newton’s 2nd law. 
 
*Workshop Skills:  

The workshop training program is designed to satisfy the following: 
Objectives Teaching safety rules and regulations on-site in an industrial environment proper use 
of working tools, instruments, and machines, introducing basic workshop practices, production, 
labor, and time-requirements of workshop operations. The students are introduced to training 
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programs in six workshops:  welding, forging, turning and milling, carpentry, and casting. The 
student is to spend 4 hours of training in every workshop 
 
 
 
 
Subject: Basic Physics                                                                       Theoretical: 3 hrs/wk 
Code: U101                                                                                          Practical: --- 
Class: 1st Year                                                                                     Tutorial: - 
 Pre-requisite: None                                                                            Units: 3   
================================================================= 
1. The atomic structure: Atomic Number, Silicon & Germanium, , Atom Shells, Energy 

levels, Energy gap, Energy gap in the semiconductors, Energy Field intensity, Electrical 
field intensity, Potential, Drift velocity & Mobility, Current density, Conductivity, 
Resistivity 

2. Semiconductors: Intrinsic semiconductor, The hole, Extrinsic Semiconductor, N-type 
material (Donor), P-type material (Acceptors), Charge Densities in a Semiconductor, for 
N-type material, for P-type material, The Hall effect, Fermi distribution, density of states. 

3. p-n Junction: Open circuit p-n junction, Depletion region, Diffusion, Einstein 
Relationship, Total current density in a p-n junction, Barrier potential voltage, p-n 
Junction as a diode, The biasing of p-n diode,  forward biasing, resistance levels, D.C. or 
Static resistance,  A.C. (Dynamic) resistance, Capacitances of the Diode, Diffusion 
Capacitance. 

 
 
 
Subject: Computing Programming I                                         Theoretical: 2 hrs/wk 
Code: EE106                                                                                 Practical: --- 
Class: 1st Year                                                                               Tutorial: - 
 Pre-requisite: None                                                                      Units: 2      
============================================================== 
1. Problem solving algorithms 

Data structures, searching and sorting algorithms  
2. V. Basic Variables                                                                                                            

1) Variable types 
2) Variable Names 
3) Declarations 

3. Assignment statements and expressions in V. Basic 
Logical expressions and operators 
Mathematical expressions and operators 

4. Conditional Decisions and Loops                                                                 
(a)  Conditional Decisions 

1) If/Then/End If statement 
2) If/Then/Else/End If statement 
3) If/Then/ElseIf/End If statement 
4) Select Case statement 
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5) Switch statement 
6) IIf statement 
7) Choose statement 

(b)   Loops 
1) For-Next statement 
2) While-Wend statement 
3) Do Until-Loop statement 
4) Do While-Loop statement 
5) Do-Loop Until statement 
6) Do-Loop While statement 

5. ARRAYS                                                                                                        
1) Declaring Arrays  
2) Input and Output Arrays 
3) Generate Specific Array Elements 
4) Computational (mathematical) processes that take place on the matrices 

(arrays) 
 
 
 
Subject: Engineering Drawing-I (Basics)                                Theoretical: --- 
Code: E103                                                                                Practical: 3 hrs/wk 
Class: 1st Year                                                                           Tutorial: --- 
Pre-requisite: None                                                                   Units: 1      
============================================================ 
Introduction 
 • Graphic Instruments and Their Use 
 • Lettering 
 • Graphic Geometry  
• Multi View Ortho Graphic Projection in First and Third Angle Projection  
• Dimensions 
 • Third View 
 • Isometric Drawing and Sketching 
 • Oblique Drawing  
• Section of Isometric Drawing Sectional View 
 
 
Subject: Laboratories-I                                                                Theoretical: --- 
Code: EE108                                                                                  Practical: 5 hrs/wk 
Class: 1st Year                                                                                Tutorial: --- 
Pre-requisite: None                                                                       Units: 2      
============================================================= 
This course contains two laboratories: 
 
1- Electrical Engineering Lab                                                              3 hrs/wk 
2- Computers Programming Lab.                                                       2 hrs/wk 
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1st Year/2nd Semester 
 

Subject: Technical Writing                                                           Theoretical: 2 hr/wk 
Code: U103                                                                                      Practical: --- 
Class: 1st Year                                                                                 Tutorial: --- 
 Pre-requisite: U102                                                                        Units: 2     
================================================================= 
Technical writing is an advanced academic writing course which provides an opportunity for 
the students to learn and practice the skills needed for a guided university-level academic 
paper related to their field of study. The course emphasizes the development of academic 
writing skills as well as the ability to read and think critically. Students will learn to use the 
library and appropriate online resources to find and evaluate sources to inform, develop and 
support their ideas in term paper writing. They will also learn skills for reading analysis, such 
as comprehension and inference. Assessment tools will include a common mid-term 
examination and two term papers (a total of approximately 2,500 words). Emphasis will be 
on the process of developing and improving academic papers over time, informed by peer 
and instructor feedback. 
 
 
Subject: Mathematics-II                                                                    Theoretical: 3 hrs/wk 
Code: E102                                                                                          Practical: --- 
Class: 1st Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: E101                                                                             Units: 3      
================================================================= 
1) Methods of Integration II:                                                                 6 hrs 
Integration by parts, Further Substitutions. 
2) Approximation Integral:                                                                   6 hrs 
i) Trapezoidal      ii) Simpson  
3) Vector Algebra:                                                                                  6 hrs 
i) Representation of Vectors in space (I,j.k) (unit vectors     ii) Scalar Product iii) Vector 
product.  
4) Complex Numbers:                                                                           9 hrs 
i) Invented number systems   ii) The Argand diagram.   iii) Addition, Subtraction, product, 
Qutient, Power and Roots.    iv) Demoivers theorem. 
5) Polar Coordinates:                                                                           9 hrs 
i) The polar coordinate system.  ii) Graphs of polar equations. iii) Plane area in polar 
coordinates. 
6) Matrices and Determinats:                                                             9 hrs 
i) Definition  ii) Properties.  iii) Inverse of a matrix.  iv) Solution of Equations (Cramer’s 
rule). 
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Subject: Basics of Electrical Engineering-II                                    Theoretical: 3 hrs/wk 
Code: EE102                                                                                      Practical: --- 
Class: 1st Year                                                                                    Tutorial: 1 hr/wk 
Pre-requisite: EE101                                                                         Units: 3      
================================================================= 
1- Analysis of single phase a.c circuits:                                                 (10 hrs) 
Resistance, reactance and impedance, conductance – suspactance and admittance, the phasor 
diagram, series – parallel – and series / parallel circuits, power calculation in a.c. circuits, 
power factor & power factor correction. 
2- Complex number & its application to a.c circuits:                         (10 hrs) 
Equivalent impedance : series – parallel – series / parallel – delta and star connections 
introduction to network theorems, Kirchoff’s laws : KVL – KCL, Maxwell s circulating 
currents (mesh analysis) nodal analysis, super position theorem, Thevenin’s theorem, Norton 
s theorem, maximum power transfer theorem, Millman’s theorem, substitution theorem, 
reciprocity theorem, power calculation (complex power ). 
3- Resonance:                                                                                          (10 hrs) 
Series resonance : quality factor – selectivity – half power – frequency and bandwidth, 
parallel resonance : quality factor – selectivity – half power – frequency and bandwidth, 
series / parallel resonance circuits.  
4. Magnetic circuit:                                                                                (15 hrs) 
Magnetic field, direction of magnetic field, characteristics of lines of magnetic field , 
magnetic field due to electric, magnetic field in a coil, force in current carrent carrying 
conductor across a magnetic field, left hand rule, magnitude of the force, electromagnetic 
induction, faraday s law, right hand rule, magnitude of induced e.m,f magnitude of e.m.f. in a 
coil, mmf a magnetic field strength, magnetic constants, reluctance, magnetic leakage and 
fringing,  magnetic factors, magnetic circuit: series – parallel and series / parallel , kirchoff ,s 
laws for magnetic circuit, hysteresis and factors on its loop, hysteresis loss and eddy current 
loss, condition for minimum volume of a permanent magnet, load line of a permanent 
magnet, force between two magnetic poles, magnetic pull between two iron surfaces. 
 

 
 
Subject: Digital Logic-I                                                              Theoretical: 3 hrs/wk 
Code: EE104                                                                                Practical: --- 
Class: 1st Year                                                                              Tutorial: --- 
 Pre-requisite: None                                                                     Units: 3      
============================================================== 
1- Introduction to Digital Techniques:   
2- Number Systems:   
General number formula: binary, octal, decimal and hexadecimal numbers 
3- Numbers Base Conversion:  

Arithmetic operations in different number systems, complements, binary codes, DCB, 
Ex-3, and Gray codes, 
4-Boolean Algebra:  

Basic definitions, basic theorem and properties, Boolean functions.  
5- Canonical and Standard forms:  
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6- Karanough Maps:  
7- Combinational Logic Analysis: 
Basic combinational logic circuits, implementation combinational logic, the universal 
property of NAND and NOR Gates, combinational logic using NAND and NOR gates, and 
logic circuit operation. 
 

 
  
Subject: Basic Electronics                                                             Theoretical: 3 hrs/wk 
Code: EE105                                                                                   Practical: --- 
Class: 1st Year                                                                                 Tutorial: 1 
 Pre-requisite:  U101                                                                       Units: 3     
================================================================ 
1. Diodes circuits: Diode operation and i-v characteristics, Regions of operation, models, 

and limitations, Tunnel, Zener, Varicap, LED, Photo, Laser, Microwave diodes, Single 
diode circuits, the load line, Multi-diode circuits, Rectifiers, dc-dc converters, Clipping 
and clamping, Electronic gates, Diode logic (AND & OR functions). 

2. Bipolar transistors and logic families: NPN and PNP transistor operation, i-v 
characteristics, Regions of operation, models, and limitation, Transfer characteristic of 
BJT with load resistor, Biasing for logic and amplifier applications, Logic level 
definitions, The differential pair as a current switch, Transistor-transistor logic – 
inverters, NAND, other functions, Emitter-coupled logic – OR/NOR gate, other 
functions, Low voltage bipolar logic families. 

3. MOS transistors and biasing: Field-effect transistor operation, i-v characteristics 
NMOS, Regions of operation, models, and limitations, Enhancement and depletion-mode 
devices, PMOS devices, Transfer characteristic of FET with load resistor, Biasing for 
logic and amplifier applications. MOSFETS, MESFET, and BIMOS transistors. 

 
 
 

Subject: Computer Programming-II                                            Theoretical: 2 hrs/wk 
Code: EE107                                                                                    Practical: --- 
Class: 1st Year                                                                                  Tutorial: 1 
Pre-requisite: EE106                                                                       Units: 2      
================================================================ 
1. Review of basic instructions of V. Basic to prepare for advanced V. basic 
2. Built in Functions 
3. User defined functions and subroutines 
4. Sequential files 
5. Random Files 
6. MS chart 
7. MS flex grid 
8. Tree 
9. Data base control 
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10.  Picture control 
11.  Image Control 

 
 
Subject: Engineering Drawing-II (AutoCAD)                                   Theoretical: --- 
Code: E104                                                                                          Practical: 3 hrs/wk 
Class: 1st Year                                                                                      Tutorial: --- 
Pre-requisite: E103                                                                              Units: 1      
================================================================= 
The use of CAD in engineering drawing. Description of menu Bar and toolbars. Drawing 
Ellipse, Rectangle, line, Ray, Circle, point, Arc, etc. 
CAD Electrical, Mechanical/ Special features 
The use of various layers. Drawing electrical symbols on simple architectural plans. 
3-D Drawing, render, orthogonal projections and sectional views. 

 
 
 
 

 
Subject: Laboratories-II                                                                        Theoretical: --- 
Code: EE109                                                                                            Practical: 5 hrs/wk 
Class: 1st Year                                                                                         Tutorial: --- 
Pre-requisite: None                                                                                 Units: 2      

====================================================== 
 

This course contains two laboratories: 
 

1- Electrical Engineering Lab.               3 hrs/wk 
2- Computer Programming Lab.           2 hrs/2wk 
3- Digital Logic-I                                  2 hrs/2wk  
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Second Year 
 

First Semester Second Semester 

Subject Units Weekly hours Subject 
 Units Weekly hours 

Th. Prac. Tut. Th. Prac. Tut. 
Measurements & 
Instrumentation  2 2 - - Human Rights 

and Democracy  2 2 - - 

Engineering  
Mathematics -I 3 3 - 1 Engineering 

Mathematics- II 3 3 - 1 

Electrical  Circuits 
Analysis 3 3 - 1 

Introduction to 
Electrical 
Networks 

3 3 - 1 

Electronic Circuits 
I 2 2 - 1 Electronic 

Circuits II 2 2 - 1 

Advanced 
Programming-I 2 2 - - 

Advanced 
Programming-

II  
2 2 - - 

DC Machines 2 2 - 1 Electrical 
Transformers 2 2 - 1 

Digital Logic-II  2 2 - - Computer 
Architecture 2 2 - - 

Laboratories-3 
[DC Machines+ 

Electrical & 
Electronic Circuits 

I+ Computer 
Programming+ 

Digital Logic-II] 

3 - 3+3+2 - 

Laboratories-4 
[Electrical 

Transformer & 
Electronic 

Circuits II+ 
Matlab 

Programming] 

3 - 3+3+2 - 

Total 19 16 8 4 Total 19 16 8 4 
28 28 
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2nd Year/1st Semester 
 
Subject: Measurement & Instrumentation                                       Theoretical: 2 hr/wk 
Code: EE201                                                                                         Practical: --- 
Class: 2nd Year                                                                                      Tutorial: - 
 Pre-requisite: None                                                                              Units: 2      
================================================================= 
1. Introduction to Measurement: 

Measurement units and standards of measurements 
2. Instrument Types and Performance Characteristics: 

Review of instrument types, static & dynamic characteristics. 
3. Errors during measurement process: 

Source of errors and reduction of errors. 
4. Measurement Noise and Signal Processing: 

Sources of measurement noise, techniques for reducing measurement noise, and 
introduction to signal processing. 

5. Electrical Indicating and Test Measurement: 
Digital meters (voltage to time conversion type, potentiometric type, dual slope 
integration type, voltage to frequency type and multi-meters), analog meters 
(electrodynamic type, clamp-on meters, and thermocouple meter), cathode ray 
oscilloscope and digital storage oscilloscope. 

6. Variable Conversion Elements: 
Bridge circuits (Wheatstone, deflection type DC bridge and AC bridges), and their 
applications. 

7. Electrical Transducers:  Resistive, Inductive and Capacitive transducers, measurement 
of transducer output, modulation and demodulation in transducers. 

8. Industrial measurements: Level measurement, Pressure measurement: Burden tube, 
Bellows, Diaphragms, Differential pressure measurement, Flow measurement, 
Temperature measurement, Force, Load cell. 

9. Digital Transducers: Opt couplers and OID, optical detection, magnetic pickups, Speed 
measurement, Position measurement, and other digital transducers. 

 
 
Subject: Engineering Mathematics-I                                                Theoretical: 3 hrs/wk 
Code: E201                                                                                           Practical: --- 
Class: 2nd Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: E103, E104                                                                    Units: 3     
================================================================= 
i) Vector; scalars and vectors, component of a vector, rules of vector arithmetic, norm of a 
vector, normalizing of vectors, dot product, cross product, product of three or more vectors, 
equations of lines in space, planes in 3-space. 
(ii) Vector-valued functions: limits and continuity, derivatives, forms of a curve equation in 
space, parametric representation, unit tangent and normal vectors, curvature, radius of 
curvature, motion along a curve, velocity, acceleration and speed, normal and tangential 
components of acceleration.  
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(iii) Partial differentiation: Function of two or more variables, limits and continuity, partial 
derivatives, partial derivatives of functions of two variables, partial derivatives of functions 
with more than two variables, the chain rule, the chain rule for derivatives, the chain rule for 
partial derivatives, directional derivatives and gradients, directional derivatives, the gradient, 
tangent plans and normal vectors, maxima and minima of functions of two variables, 
Lagrange multipliers. 
 (iv) Multiple integrals: Double integral, areas and volumes, double integral in polar 
coordinates, parametric surfaces, surface area, surface integrals, evaluation of volume and 
triple integral. 
 
 
 
 
Subject: Electric Circuits Analysis                                               Theoretical: 3 hrs/wk 
Code: EE202                                                                                    Practical: --- 
Class: 2nd Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: EE101, EE102                                                          Units: 3      
================================================================= 
Resistive Circuits with Dependent Sources:  
Dependent and independent sources, mesh analysis, super Mesh, nodal analysis, super node, 
Thevenin and Norton equivalent circuits, superposition analysis, maximum power transfer. 
The Transient Circuits 
RC, RL, RLC circuit in series and parallel and their complete response. 
Sinusoidal Steady State Analysis 
Sinusoidal analysis and phasor, mesh and nodal ac analysis, Thevenin and Norton ac 
analysis, superposition ac analysis, AC power calculation. 
Poly-phase Circuits 
Single-phase three wire system, 3-phase balance and unbalance systems with star and delta 
connections, power in 3-phase circuits. 
 
 
 
 
Subject: Electronic Circuits I                                                               Theoretical: 2 hrs/wk 
Code: EE204                                                                                          Practical: --- 
Class: 2nd Year                                                                                       Tutorial: 1 
Pre-requisite: U101, EE105                                                                   Units: 2     
================================================================= 
Amplifier design:  
Characteristics and properties of a linear amplifier, voltage gain, current gain, power gain, dB 
scale, frequency domain characteristics, distortion, Definition of small-signal in transistor, 
Bias circuits for linear amplification, voltage, current, power gain, input/output resistances, 
Amplifier configurations: BJT common-emitter, common-base and common-collector, 
MOSFET common-source, common gate, Common drain.  
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Differential and Multistage Amplifiers:   
The MOS differential pair: small signal operation, The BJT differential pair, the differential 
amplifier with active load, Multistage amplifiers (voltage gain, current gain, etc.…), types of 
multistage amplifiers (cascade, … etc..) 
Others Two-Terminal Devices: 
Schottky Diodes, Power diodes, Photoconductive Cells, IR Emitters, Liquid-Crystal 
Displays, solar cells.  
pnpn and other Devices:  
Description and operation of silicon controlled rectifier, Diac, Thyristor, GTO, and Triac, 
Unijunction transistor, phototransistors, opto-isolators, programmable unijunction transistor. 
 
 
Subject: DC Machines                                                                        Theoretical: 2 hrs/wk 
Code: EE208                                                                                        Practical: --- 
Class: 2nd Year                                                                                     Tutorial: 1 
Pre-requisite: EE101, EE102                                                              Units: 2    
================================================================= 
DC Machines 
General principle of rotating electrical machines, and calculation of induced emf, energy, 
power, and torque in DC machines, constriction of DC machines, and function of 
commutator, type of armature windings calculation of mmf per pole, type of excitation 
connections, armature reaction, commutation, type and characteristics of DC generators, 
parallel operation of DC generators, losses and efficiency of DC machines. 
Motors 
Principle of operation of DC motors,  calculation of speed, calculation of torque, starting of 
DC motors, characteristics of DC motors and their type, speed control of DC motors & 
electric breaking,  testing of a DC machines 
 
 
Subject: Advanced Programming –I                                                Theoretical: 2 hrs/wk 
Code: EE206                                                                                        Practical: --- 
Class: 2nd Year                                                                                     Tutorial: --- 
Pre-requisite: EE106, EE107                                                              Units: 2      
================================================================= 
1. Programming in C++: Basic syntax and semantics, variables, types, expressions, 

assignment, mathematical functions, logical and arithmetic operations, simple I/O, 
functions and parameter passing, procedure programming. 

2. Control structures: Conditional and iterative control structures, loops, sequencing, 
selection, and iteration functions. 

3. Basic Data Structures: Primitive types, Arrays, Strings and string processing, Records, 
stack, and heap allocation. 

4. Structure programming:  static and dynamic structure programming. 
5. Recursion: Recursive mathematical functions, Divide-and-conquer strategies, Recursive 

backtracking, Implementation of recursion in C++. 
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Subject: Digital Logic-II                                                                       Theoretical: 2 hrs/wk 
Code: EE207                                                                                        Practical: -- 
Class: 2nd Year                                                                                     Tutorial: --- 
Pre-requisite: EE207                                                                           Units: 2   
================================================================= 
1- Adders Arithmetic Operations:  Subtractions, half and full adders and subtractions, 
binary parallel address. 2- Code Conversion: Even and odd party logic, decoders, encoders, 
comparators, multiplexers and demultiplexers. 3- Sequentional Logic: Sequential Logic; 
base of flip-flops, RS flip-flops, J-K flip-flops, T and D flip-flops, Synchronous Sequential 
Logic, Excitation tables of SR flip-flops, J-K flip-flops, T and D flip-flops for design.  
4- Counters and registers. 5- Memory units. 6- Asynchronous Sequential Logic,             
7- Algorithmic State Machines (ASM). 
 

 
 
Subject: Laboratories-3                                                                        Theoretical: --- 
Code: EE212                                                                                           Practical: 8  hrs/wk 
Class: 2nd Year                                                                                        Tutorial: --- 
Pre-requisite: None                                                                                Units: 3     
================================================================= 
This course contains four laboratories: 
 

1. DC Machines Lab.                                         3 hrs/wk 
2. Electrical and Electronic Circuits Lab.           3 hrs/wk 
3. Computer Programming Lab.                        2 hrs/2wk 
4. Digital Techniques-II Lab.                             2 hrs/2wk   

 
 
 

2nd Year/2nd  Semester 
 

Subject: Human Rights and Democracy                                      Theoretical: 2 hr/wk 
Code: U201                                                                                      Practical: --- 
Class: 2nd Year                                                                                Tutorial: --- 
Pre-requisite: None                                                                         Units: 2      
================================================================= 
Introduces students to the philosophic and political background of the concept of human 
rights. Discusses important documents as part of the history of the development of human 
rights theories. Examines important issues in current political and ethical debates about 
human rights. Reviews core legal documents and the work of the most important 
governmental and nongovernmental institutions currently involved in human rights 
protection and promotion. Examines at least one current problem area in human rights 
protection. 
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Subject: Engineering Mathematics-II                                              Theoretical: 3 hrs/wk 
Code: E202                                                                                        Practical: --- 
Class: 2nd Year                                                                                  Tutorial: 1 hr/wk 
Pre-requisite: E101, E102, E201                                                      Units: 3      
================================================================ 
Differential Equations 
(i) First Order: variable separable, exact, linear, Bernoulli. 
(ii) second and Higher Order: Linear equation with constant coefficients, linear homogeneous 
equations with constant coefficients, non-homogenous equations, solving of non-
homogenous equations, variation of parameters, higher order linear equations with constant 
coefficients, D-operator, Cauchy equation. 
Introduction to Laplace Transform 
Laplace Transform Properties, Inverse Laplace Transform Properties, Laplace Transform of 
Periodic Function, Differential Equation using Laplace Transform. 
Sequences and series 
Convergence and Divergence Test, Geometric Series and Partial Sum, Integral, Comparison, 
Ratio and Root Tests, Alternating series, Power Series, Taylor and Maclaurin Series, 
Applications of Power Series. 
Fourier series 
Periodic and non- Periodic Functions, Euler Formulas, Even and Odd functions, Half Range 
Expansion (Fourier Sine and Fourier Cosine), Complex Fourier Series (Exponential), 
Applications of Fourier Series in Electric Circuits 
 
 
 
Subject: Introduction to Electrical Networks                                    Theoretical: 3 hrs/wk 
Code: EE203                                                                                       Practical: --- 
Class: 2nd Year                                                                                    Tutorial: 1 hr/wk 
Pre-requisite: EE101, EE102, EE102                                                Units: 3      
================================================================= 
S-domain Circuit Analysis 
Impedance and admittance in s-domain, circuit analysis in s-domain, poles and zeros of 
transfer functions, natural response and s-plane. 
Two-Port Networks 
Two-port networks, y-z-h and ABCD parameters, attenuation and phase functions, loss of 
networks. 
Coupling Circuits 
Magnetic coupling, coefficient of coupling, equivalent circuits linear and ideal transformers. 
Filters 
Constant k-filters, low pass and high pass, modern filter design, Butterworth and Chebyshev 
filters, network transformations and all pass filters. 
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Subject: Electronic Circuits II                                                            Theoretical: 2 hrs/wk 
Code: EE205                                                                                         Practical: --- 
Class: 2nd Year                                                                                      Tutorial: 1 
Pre-requisite: EE204                                                                             Units: 2     
================================================================= 
Frequency Response: 
Low frequency response of the CS and CE amplifiers, internal capacitive effects and the high 
frequency model of the MOSFET and the BJT, high frequency response of CS and CE 
amplifiers, high frequency response of the CG and cascade amplifiers, high frequency 
response of source and emitter followers, high frequency response of differential amplifiers, 
other wideband amplifier configurations. 
Feedback Amplifier 
Feedback concepts, types, effects and topologies, feedback analysis, voltage-series, voltage-
shunt, current –series, and current-shunt, F.B. stability and response of feedback amplifiers. 
Power Amplifiers 
Series-fed class A amplifier, transformer-coupled Class A amplifier, class B amplifier, 
amplifier distortion, power transistor heat sinking, class AB and push-pull amplifiers, class C 
and class D amplifiers. 
 
 
 
 
 Subject: Electrical Transformers                                                      Theoretical: 2 hrs/wk 
Code: EE209                                                                                         Practical: --- 
Class: 2nd Year                                                                                      Tutorial: 1 
Pre-requisite: EE101, EE102                                                               Units: 2     
================================================================= 
Transformer type and construction, transformer action, Faraday’s and Lenze’s law’s, 
transformer general equation, voltage ratio, current ratio, power rating equations, volt per 
turn form general equation volt per turn in terms of power rating., losses in transformer, 
equations of these losses relating to transformer variables as a function to frequency and 
voltage (eddy current loss and hysteresis loss), tapping of transformer, regulation calculation 
using voltage values, equivalent circuit of the transformer, leakage reactance, equivalent 
resistances, reactance’s, and impedances, phasor diagrams, short circuit test and open circuit 
test, regulation calculation using short and open circuit tests, power rating related to window 
and core area of transformer, efficiency calculation using short and open circuit tests, 
maximum efficiency, all day efficiency, short circuit times as related current rating, 
transformer polarity, parallel operation of transformers, three phase transformers, connection 
of three phase transformers, importance of connecting transformer neutral to the earth, phasor 
groups, zig-zag transformer, voltage grading of transformer, harmonics in transformer, auto 
transformers and their types, calculation of power rating of auto transformers. 
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Subject: Computer Architecture                                                  Theoretical: 2 hrs/wk 
Code: EE211                                                                                   Practical: --- 
Class: 2nd Year                                                                                Tutorial: - 
Pre-requisite: EE104, EE207                                                         Units: 2      
================================================================ 
1. Introduction, 2. Classifying computer architecture and instruction sets, 3. Review of 

RISC and Register Transfer Notation, 4. CISC vs RISC,  5. Central Processing 
Design: Addressing Modes, Data paths, Control, Pipelining and Performance 6. 
Computer Arithmetic: Construction of Arithmetic & Logic Unit (ALU),  7. Memory 
Hierarchy: An overview of semiconductor memory technologies. Memory Hierarchy; 
Cache memory design; Cache memory performance, Improving cache performance, 
direct memory access and controller design. 8. Input/output Systems,  9. Buses and 
Interfaces 

 
 
 
 
Subject: Advanced Programming –II                                              Theoretical: 2 hrs/wk 
Code: EE210                                                                                        Practical: --- 
Class: 2nd Year                                                                                     Tutorial: --- 
Pre-requisite: EE106, EE107                                                              Units: 2      
================================================================= 
1. Object-oriented programming in C++: Class hierarchies, object, Encapsulation, 

Abstraction, Polymorphism, Dynamic binding, Message passing, Messages Association, 
Interfaces, inheritance, and Operator overloading. 

 
2. Matlab: M-files and Simulink. 
 
 
 
 
 
Subject: Laboratories-4                                                                    Theoretical: --- 
Code: EE213                                                                                       Practical: 8 hrs/wk 
Class: 2nd Year                                                                                   Tutorial: --- 
Pre-requisite: None                                                                            Units: 3      
================================================================ 
This course contains four laboratories: 
 

1- Electrical Transformers Lab.                         3 hrs/wk 
2- Electrical and Electronic Circuits Lab.          3 hrs/wk 
3- Programming Lab.                                         2 hrs/wk 
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Control & Systems Specialization 
 
 
 
 

Third Year/Control & Systems 
 

First Semester Second Semester 

Subject Units 
Weekly hours Subject 

 Units 
Weekly hours 

Th. Prac. Tut. Th. Prac. Tut. 

Engineering  
Analysis 3 3 - 1 

Engineering 
Numerical 
Methods 

3 3 - 1 

AC Machines & 
Power 

Electronics 
3 3 - - Power Systems  3 3 - - 

Control Theory-I  3 3 - 1 Control Theory-
II  3 3 - 1 

Analog 
Electronics 2 2 - 1 Digital  

Electronics 2 2 - 1 

Communication 
Theory & 
Systems I 

2 2 - 1 
Communication 

Theory & 
Systems II 

2 2 - 1 

Electromagnetic 
Fields 2 2 - 1 

Embedded 
Computing 

Systems 
2 2 - 1 

Elective  2 2 - 1 Elective   2 2 - 1 
Laboratories-5 
[AC Electrical 

Machines+ 
Control+ 

Electronics & 
Communications

] 

2 - 6 - 

Laboratories-6 
[AC Electrical 

Machines+ 
Control+ 

Electronics & 
Communications

] 

2 - 6 - 

Total 19 17 6 6 Total 19 17 6 6 
29 29 
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3rd Year/1st Semester 
 
Subject: Engineering Analysis                                                             Theoretical: 3 hr/wk 
Code: CS301                                                                                           Practical: --- 
Class: 3rd Year                                                                                        Tutorial: 1 
Pre-requisite: E201, E202                                                                      Units: 3     
================================================================= 
Fourier Transform 
Properties, convolution theorem, power spectral, density and correlations, signals and linear 
systems, applications. 
The Z-Transform 
Region of convergence, properties of Z-transforms, Z-transform pairs, the inverse of Z-
transform, analysis and discrete-time systems, applications. 
Statistics 
Definitions, frequency distribution (relative & cumulative, mean, standard deviation). 
Probability Theorem 
Definitions, mutually exclusive and conditional probability, permutations and combinations, 
probability distribution functions (Binomial, Poisson). 
Complex Variable Theory 
Functions of complex variables, complex differentiation, analytic functions and its 
properties, integration in the complex plane, Cauchy’s theorem, Cauchy’s integral formula 
for simply and multiply connected regions, Taylor’s and Laurent series, the residue theorem. 
Solution of Differential Equations using power series 
Legendre’s equation, Legendre’s polynomials, Bessel function of the first and second orders, 
Bessel function properties. 
Partial Differential Equations 
Wave equation, Laplace equation, solution of boundary condition problems, general solution, 
solution by separation of variables. 
Matrix Analysis 
Review of matrix theory, linear transformation, Eigen values and Eigen vectors, Laplace 
transform of matrices, application of electric circuits. 
 
 
 
Subject: AC Machines & Power Electronics                          Theoretical: 3 hr/wk 
Code: CS303                                                                               Practical: --- 
Class: 3rd Year                                                                            Tutorial: - 
Pre-requisite: EE209                                                                  Units: 3     
================================================================ 
-Three-Phase Induction Motors 
-Single Phase Induction Motor  
-Synchronous Machines 
-Special Machines 
-Introduction to power electronics 
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-Rectifiers 
-Converter Operation 
-Choppers 
-Inverters 
 
 
 
Subject: Control Theory I                                                       Theoretical: 3 hrs/wk 
Code: CS305                                                                              Practical: --- 
Class: 3rd Year                                                                          Tutorial: 1 hrs/wk 
Pre-requisite: None                                                                   Units: 3      
================================================================= 
1-Introduction and review:                                                                    (4 hrs) 
Systems, plant, linear dynamical systems, open loop and closed loop (feedback) systems.  
2-Modeling of Control Systems:                                                           (10 hrs) 
Mathematical model of electrical systems, electromechanical systems, block diagrams, signal 
flow graph, Mason’s rule. 
Mathematical model of electrical systems, electromechanical systems, block diagrams, signal 
flow graph, Mason’s rule. 
3-Time domain analysis:                                                                      (10 hrs) 
Response of 1St order systems, response of 2nd order systems, step response analysis and 
performance specifications, static and dynamic error coefficient. 
4-Stability Analysis:                                                                               (10 hrs) 
Stability of dynamical systems, the Routh-Hurwitz stability criterion, root locus analysis 
5- Frequency domain Analysis:                                                             (10 hrs) 
Frequency domain analysis, the Bode diagram, the stability in frequency domain, the Nyquist 
stability criterion. 
 
 
        
Subject: Analogue Electronics                                                       Theoretical: 2 hrs/wk 
Code: CS307                                                                                     Practical: --- 
Class: 3rd Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: EE105, EE204, EE205                                            Units: 2      
================================================================= 
Operational Amplifiers 
The ideal OP amplifier, the inverting configuration, the non-inverting configuration, 
difference amplifiers, integrators and differentiators, DC imperfections, effect of finite open 
loop gain and bandwidth on circuit performance, large signal operation of OP Amps, the 741 
OP-Amp circuit, some OP Amp applications. 
Active Filters 
Filters concept, types, direct realization approach, simulated inductance methods, variable 
frequency, scaling methods, state variable filter, cascading realization approach, single 
operation amplifier structures, voltage controlled voltage source circuits, multiple loop 
feedback circuits. 
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Oscillators 
Oscillator concepts, Low frequency oscillators, RC-phase shift oscillators, Wien-bridge 
oscillators, High frequency oscillators, Hartley oscillators, Colpitts oscillators, Clapp and 
Meissner oscillators, Negative resistance oscillators, Crystal oscillators. 
Voltage and Current Regulators 
Zener diode stabilizers, line regulation, voltage regulators, series regulators, shunt regulators, 
switching regulators, current regulators, typical current, grounded load C.R. 
Analogue Multiplexers 
Analogue multiplier operation, characteristics and applications. 
Analogue Multipliers 
Logarithmic multiplier, quainter-square multiplier, triangle-averaging multiplier, time 
division multiplier, current rationing multiplier. 
 
 
 
Subject: Communication Theory & Systems - I                            Theoretical: 2 hrs/wk 
Code: CS311                                                                                    Practical: --- 
Class: 3rd  Year                                                                                Tutorial: 1 hr/wk 
Pre-requisite: None                                                                         Units: 2    
=============================================================== 
1. Elements of Communication System 
2. Signal Transmission and Filtering 
3. Amplitude modulation: Standard AM, DSB, SSB, VSB, QAM AM transmission and 

reception.  

4. Angle modulation: FM and PM transmission and reception.  

 
 
 
Subject: Electromagnetic Fields                                                   Theoretical: 2 hrs/wk 
Code: CS309                                                                                    Practical: --- 
Class: 3rd Year                                                                                Tutorial: 1 hr/wk 
Pre-requisite: None                                                                         Units: 2     
================================================================= 
1. Vector Analysis: 
Vector Addition and Subtraction, Dot product, Cross product, Coordinate systems, Integral  
containg vector functions, Gradient, Divergence, Curl, Stoke's Theorem, Helmholtz's 
Theorem. 
2. Static Elecvtric Fields: 
Coulom's law, Gauss's law and applications, Conductors in static electric fields, Dielectric in 
static electric fields, Electric flux density and dielectric constant, Boudary conditions for 
electrostatic fields, Capacitance and capacitors, Electrostatic energy and forces. 
3. Steady Electric Currents: 
Current density and Ohm's law, EMF and Kirchhoff's voltage law, Equation of continuity and  
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Kirchhoff's current law, Power dissipation and Joule's law, Boundary conditions for current 
density, Resistance calculation. 
4. Static Magnetic Fields: 
Verctor magnetic potential, Biot-Savart law and applications, The magnetic dipole, 
Magnetization and equivalent current densities, Magnetic field intensity and relative 
permeability, Magnetic circuits, Behaviour of magnetic materials, Boundary conditions for 
magnetostatic fields, Inductance and inductors, Magnetic Energy, Magnetic forces and 
torques.    
Note: The preferred text book is:     D. K. Cheng, "Field and Wave Electromagnetics" 
 
 
Subject: Laboratories-5                                          Theoretical: --- 
Code: CS313                                                            Practical: 6 hrs/wk 
Class: 3rd Year                                                         Tutorial: --- 
Pre-requisite: None                                                 Units: 2      
======================================================== 
 
This course contains three laboratories: 
 

1. AC Machines Lab.                                          3 hrs/2wk 
2. Electronics and Communications Lab.           3 hrs/2wk 
3. Control Lab                                                    3 hrs/wk 

 
 
 
 
 

3rd Year/2nd Semester 
 
 
Subject: Engineering Numerical Methods                                     Theoretical: 3 hr/wk 
Code: CS302                                                                                      Practical: --- 
Class: 3rd Year                                                                                   Tutorial: 1 
Pre-requisite: CS301                                                                         Units: 3     
================================================================= 
Introduction: why numerical methods,  
Solution of non-linear equations (roots finding): graphical method, bisection method, method 
of iteration, Newton's method, the secant method.  
Solving sets of linear equations: matrix notation, Gaussian elimination method, evaluation of 
the inverse of a matrix, matrix inverse method, LU factorization method, Gauss-Seidel 
iteration method, Eigen values and Eigenvectors. Solving set of set of nonlinear equations.  
Numerical interpolation: polynomial interpolation, linear interpolation, quadratic 
interpolation, higher degree interpolation (LaGrange's interpolation), error in polynomial 
interpolation.  
Numerical differentiation and integration: derivatives from interpolating polynomials, 
trapezoidal & Simpson’s rules for numerical integration. 
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Subject: Power Systems                                                                 Theoretical: 3 hrs/wk 
Code: CS304                                                                                    Practical: --- 
Class: 3rd Year                                                                                 Tutorial: - 
Pre-requisite: E201, E202                                                               Units: 3      
================================================================= 
Network representation:  
Single line and reactance diagram of power system and per unit.  
Line representation:  
Equivalent circuit of short, medium and long lines.  
Load flow: 
Gauss- Siedel and Newton Raphson Methods.  
Power flow control:  
Tap changing transformer, phase shifting, booster and regulating transformer and shunt 
capacitor. 
Fault analysis:  
Short circuit current and reactance of a synchronous machine. Symmetrical Fault 
calculation methods: 
Symmetrical components, sequence networks and unsymmetrical fault calculation.  
Protection:  
Introduction to relays, differential protection and distance protection. Introduction to circuit 
breakers. Typical layout of a substation.  
Load curves:  
Demand factor, diversity factor, load duration curves, energy load curve, load factor, 
capacity factor and plant factor. 
 
 
 
Subject: Control Theory II                                                                Theoretical: 3 hrs/wk 
Code: CS306                                                                                        Practical: --- 
Class: 3rd Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite:  CS305                                                                          Units: 3      
================================================================ 
1-Design of feedback control systems:                                                  (6 hrs) 
Lead compensation, lag compensation, lead-lag compensation. 
2-State space analysis:                                                                           (10 hrs) 
Definitions, state models (state variable form and diagonal form), Eigenvalues, transfer 
functions and transfer matrix for state models, solution of state space equations.  
 
3- State feedback design:                                                                       (10 hrs) 
Controllability, observability, Optimal control systems, pole placement using state feedback.  
4-PID Control Design:                                                                           (10 hrs) 
Tuning rules for PID controllers, PID control of plants, Ziegler-Nichols rules, Modifications 
of PID control schemes. 
5-Robust Control Systems:                                                                     (9 hrs) 
System sensitivity, two degree of freedom control, the design of robust control systems. 
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Subject: Digital Electronics                                                          Theoretical: 2 hrs/wk 
Code: CS308                                                                                   Practical: --- 
Class: 4th Year                                                                                Tutorial: 1 hrs/wk 
Pre-requisite: EE206, EE207                                                        Units: 2      
================================================================= 
Integrated Circuit Technologies 
Basic operational characteristics and parameters, CMOS Circuits, TTL Circuits, practical 
considerations in the use of TTL, comparison of CMOS and TTL performance, Emitter 
coupled logic (ECL) circuits, BiCMOS digital circuits, PMOS, NMOS, and E2MOS. 
Memory Circuits: 
Semiconductor memories: Types and architectures. 
Programmable Logic Devices  
FPD (Field Programmable Device), PLD (Programmable Logic Device), PLA 
(Programmable Logic Arrays), PAL (Programmable Array Logic), SPLD/CPLD 
(Simple/Complex Programmable Logic Device), GAL (Generic Array Logic), PLD 
Programming, ASIC, Digital System Applications, and introduction to the FPGA. 
Linear Digital ICs: 
Introduction, comparator unit operation, D/A convertors (Binary weighted D/A converters, 
R/2R D/A converters, IC D/A converters), A/D convertors (parallel encoded A/D converters, 
counter ramped A/D converters, successive approximation A/D converters, IC A/D 
converters), Timer IC unit (Astable, Monostable and Bistable using 555 timer), Voltage 
controlled oscillator, Phase locked loop, interfacing circuitry. 
 
 
 
 
 
Subject: Communications Theory & System II                        Theoretical: 2hrs/wk 
Code: CS312                                                                                  Practical: --- 
Class: 3rd Year                                                                              Tutorial: 1 hrs/wk 
Pre-requisite: CS311                                                                    Units: 2     
============================================================== 
Analogue Pulse Modulation Sampling theorem, Types of sampling, Ideal sampling, Natural 
sampling, PAM-generation and detection, PWM-generation and detection, PPM-generation and 
detection, TDM, Bandwidth requirements for TDM, Comparison of FDM and TDM. 
 
Digital Pulse Modulation PCM, Uniform Quantization, Quantization noise, nonuniform 
quantization, Practical compression techniques, Output signal-to-quantizing ratio, Encoding, 
Delta modulation, adaptive delta modulation, comparison between PCM and DM, Signaling 
format, Types of line codes, Intersymbole Interference, digital carrier systems, ASK, FSK, PSK, 
DPSK. 
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Subject: Embedded Computing Systems                                      Theoretical: 2 hrs/wk 
Code: CS310                                                                                     Practical: --- 
Class: 3rd Year                                                                                 Tutorial: 1 hrs/wk 
Pre-requisite:  EE201                                                                      Units: 2      
================================================================= 
1- Embedded ARM microcontrollers: ARM processor architecture, Software model, 

Addressing modes, programming instructions, Fundamental concepts of assembly 
language and linking: labels, address management. 

2- Microcontroller Hardware: Microcontroller I/O pins, I/O programming and the 
direction register, Phased-lock loop, SysTick timer, Measurement of dynamic efficiency, 
Power management.  

3- Real-time operating systems: Fundamental concepts. 
4- Interfacing and Communication: Introduction to interfacing, Synchronous serial 

interface SSI, LCD interface, Scanned keyboard, I2C interface, USB interface, High 
speed interfacing: Hardware FIFO, Dual-port memory, DMA controllers. 

5- Interrupt programming and real-time systems: I/O synchronization, Interrupt 
concepts, Polled I/O vs. interrupt-driven I/O, Timer periodic interrupt, Ballast code 
timing, Multithreading. 

6- Analog I/O Interfacing: Real-time data acquisition, 4~20mA signal standards. 
7- Networked embedded systems: Networked embedded systems, Network topologies: 

ring, bus, multi-hop. Wireless communication, Internet-enabled embedded systems. 
8- High speed networks: Fundamentals, CAN, Ethernet, Internet of Things. 
 

 
 
Subject: Laboratories-6                                                                    Theoretical: --- 
Code: CS314                                                                                       Practical: 6 hrs/wk 
Class: 3rd Year                                                                                    Tutorial: --- 
Pre-requisite: None                                                                            Units: 2      
=============================================================== 
This course contains three laboratories: 
 

1- AC Machines Lab.                                          3 hrs/2wk 
2- Electronics and Communications Lab.           3 hrs/2wk 
3- Control Lab                                                    3 hrs/wk  
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Electives for 3rd Year CS 
 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
3rd Year 

CS315 Microprocessors & Microcontrollers 2 2 - 1 
CS316 Data Transmission & Computer Networks 2 2 - 1 
CS317 Digital Signal Processing 2 2 - 1 
CS318 Signal & Systems  2 2 - 1 
CS319 Digital Filter Design 2 2 - 1 
CS320 Building Electrical Systems Design  2 2 - 1 

 
 

Subject: Microprocessors & Microcontrollers                               Theoretical: 2 hrs/wk 
Code: CS315                                                                                       Practical: --- 
Class: 3rd Year                                                                                   Tutorial: 1 hrs/wk 
Pre-requisite:  EE211                                                                         Units: 2      
================================================================= 
THE 8086 MICROPROCESSOR                                  
Introduction to 8086 – Microprocessor architecture – Addressing modes – Instruction set and 
assembler directives – Assembly language programming – Modular Programming – Linking 
and Relocation – Stacks – Procedures – Macros – Interrupts and interrupt service routines – 
Byte and String Manipulation. 
 8086 SYSTEM BUS STRUCTURE                        
 8086 signals – Basic configurations – System bus timing –System design using 8086 – IO 
programming – Introduction to Multiprogramming – System Bus Structure – Multiprocessor 
configurations – Coprocessor, Closely coupled and loosely Coupled configurations – 
Introduction to advanced processors. 
 I/O INTERFACING                               
Memory Interfacing and I/O interfacing – Parallel communication interface – Serial 
communication interface – D/A and A/D Interface – Timer – Keyboard /display controller – 
Interrupt controller – DMA controller – Programming and applications Case studies: Traffic 
Light control, LED display , LCD display, Keyboard display interface and Alarm Controller 
 MICROCONTROLLER                  
Architecture and programming. 
 INTERFACING MICROCONTROLLER                   
 Programming Timers – Serial Port Programming – Interrupts Programming – LCD & 
Keyboard Interfacing – ADC, DAC & Sensor Interfacing – External Memory Interface- 
Stepper Motor and Waveform generation. 
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Subject: Data Transmission & Computer Networks                   Theoretical: 2 hrs/wk 
Code: CS316                                                                                     Practical: --- 
Class: 3rd Year                                                                                  Tutorial: 1 hrs/wk 
Pre-requisite:  None                                                                         Units: 2      
================================================================= 
 Introduction to the Computer Network (6 hours)  
What is a Network? Benefits of Computer Networking, Network Building Blocks, Types of 
Networks, the Network operating System.  
Network Standards (6 hours)  
What does standard mean? Layered network architecture, reference models (OSI, TCP/IP), 
and different forms of data unit. 
Computer Networks classification and connectivity devices (6 hours)  
General network classification methods, networks classification by geographical coverage, 
Local Area network (LAN), metropolitan area network (MAN), Wide area network (WAN), 
Internetworking (Internet), Intranet, and Extranet, Connectivity devices.  
TCP/IP protocol suite and Internet protocol Addressing (8 hours)  
TCP/IP protocol suite, IP addressing, Classful IP addressing, network and host identification, 
reserved IP addresses, IP addresses classes, Broadcast addresses, and Address masking. 
 Networks and subnetworks (8 hours)  
Subnetting, Network address Hierarchy, subnet masks, subnet Addresses, Class A subnet 
masks, class B subnet masks, Class C subnet masks, Supernetting, Classless IP addressing, 
and classless Interdomain Routing. 
Routing (7 hours)  
Routing principle, routing algorithms and routing protocols, routing protocols.   
Transmission medium (4 hours)  
Fundamental of transmission systems, transmission medium general classification and 
characteristics, guided transmission medium, unguided transmission medium.   

 
 

Subject: Digital Signal Processing                                                     Theoretical: 2 hrs/wk 
Code: CS317                                                                                        Practical: --- 
Class: 3rd Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite:  EE202, EE203                                                             Units: 2      
================================================================= 
1. Fundamentals of discrete time systems: introduction, basic definitions, important 

Discrete Time (DT) signals, DT systems, and Fourier transform of sequences. 
 

2. The Z transform: definition of Z-transform, inverse Z-transforms, relationships between 
system representations, computation of frequency response. 
 

3. Realizations of digital filters: direct form realizations of IIR filters, cascade realizations 
of IIR filters, parallel realizations of IIR filters, and realizations of FIR filters. 
 

4. Sampling: Sampling of continuous time signals, changing the sampling rate, multi-rate 
signal processing, interpolation, and decimation.    
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5. Digital filter design: design of IIR and FIR filters.  
 

6. Discrete Fourier transform: properties, circular convolution, and Fast Fourier 
Transform “FFT” 

 
 

Subject: Signals & Systems                                                                Theoretical: 2 hrs/wk 
Code: CS318                                                                                         Practical: --- 
Class: 3rd Year                                                                                      Tutorial: 1 hrs/wk 
Pre-requisite:  EE202, EE203                                                             Units: 2      
================================================================= 
Classification of signals: Introduction to signals, Periodic & non periodic, analog & digital, 
deterministic & random, energy & power signals. 
 Fourier analysis, Fourier series representation of periodic signals, Fourier transform & their 
properties, singularity function, unit impulse, unit step.  
Application of Fourier transform for analysis of LTI networks the concept of frequency in 
continuous & discrete time domain, linear time invariant system definition.  
Impulse response of LTI system. Introduction to Fourier series for discrete time periodic 
signals, discrete Fourier transform, DFT as a linear transformation, properties of DFT such as 
convolution, multiplication, duality. 
Time and frequency characterization: 
Magnitude phase representation of Fourier transform, frequency response of LTI systems, 
time domain properties of ideal frequency selective filters, time domain and frequency 
domain aspects of non-ideal filters. 
Random variable & process: 
Random variable, random process. Correlation function (auto & cross) cumulative istribution 
function. Probability density function, joint cumulative & distribution and probability 
density. 
Sampling:  
Sampling theorem, reconstruction of signals from samples. Effect of sampling, continuous 
and discrete time signals, transformation of the independent variable. Continuous and 
discrete time systems. Basic system properties. 
Introduction to Z transform: 
Region of convergence, properties of the Z transform, Inverse transform using counter 
integration, complex convolution theorem, Parseval’s relation. Unilateral Z transform and its 
application to difference equation with non zero initial condition. 
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Subject: Digital Filter Design                                          Theoretical: 2 hrs/wk 
Code: CS319                                                                      Practical: --- 
Class: 3rd Year                                                                   Tutorial: 1 hrs/wk 
Pre-requisite:  EE202, EE203                                          Units: 2      
============================================================= 
- Characteristics of FIR filters, The four types of linear-phase FIR filters 
- Construction of linear-phase FIR filters, Least-square approximation 
- The Chebyshev approximation, The Remes algorithm 
- Linear programming 
- Quadratic programming 
- Minimum-phase and complex approximation 
- Optimal amplitude Chebyshev design 
- Minimum phase, Complex least-square approximation, Complex Chebyshev 

approximation 
- Construction of IIR filters: Butterworth, Chebyshev 
- Construction of IIR filters: Inverted Chebyshev, Elliptic filters 
- Construction of half-band filters, Filter construction with spectral factorization 
- Optimal windows, Filter design with Cepstrum technique 
- All-pass realization of IIR filters 

 
 
 
Subject: Building Electrical Systems Design                            Theoretical: 2 hrs/wk 
Code: CS320                                                                                 Practical: --- 
Class: 3rd Year                                                                             Tutorial: 1 hrs/wk 
Pre-requisite:  None                                                                    Units: 2      
============================================================= 
Electrical symbols and Wiring Layout and Applications: Conductors, Fuses, and Circuit 
Breakers.  
Introduction to building wiring system: design elements, design procedures and 
calculation, and National Electrical Code requirements. Types and determination of number 
of branch circuits required.  
Basic electrical system design for residential, office and commercial buildings:  
Building Management Systems (BMS):  
�
�
�
�
�
�
�
�
�
�
�
�
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�
Forth Year/Control & Systems 

 
First Semester Second Semester 

Subject Units Weekly hours Subject 
 Units Weekly hours 

Th. Prac. Tut. Th. Prac. Tut. 
Engineering 

Project*I 2 1 3 - Engineering 
Project*II 2 1 3 - 

Engineering 
Economics 2 2 - - Project 

Management 2 2 - - 

Programmable 
Logic Controller  3 3 - - Industrial 

Automation  3 3 - - 

Modern Control 
Theory  3 3 - 1 Process Control 3 3 - 1 

Principles of 
Robotics 3 3 - 1 Soft Computing 

Techniques 3 3 - 1 

Elective  2 2 - 1 Elective  2 2 - 1 
Elective  2 2 - 1 Elective   2 2 - 1 

Laboratories-7 
[PLC & Control 

Engineering] 
2 - 6 - 

Laboratories-8 
[PLC & Control 

Engineering] 
2 - 6 - 

Total 19 16 9 4 Total 19 16 9 4 
29 29 

 
 
 

4th Year/1st Semester 
 

Subject: Engineering Project*                                                             Theoretical: 1 hr/wk 
Code: E401                                                                                             Practical: 3 
Class: 4th Year                                                                                        Tutorial: --- 
Pre-requisite: None                                                                                Units: 2     
================================================================= 
This is an independent study under the supervision of department members. Each student is 
expected to do research trying to explore and define a potential study area suitable for a 
senior design project. A specific engineering problem must then be identified from within the 
selected study area. Results from this study must be documented and submitted in the form of 
a design project proposal.  
 

* Engineering Ethics: 1hr/wk 

Course Objectives:  Prepare students to understand the foundation of classical moral theory 
and decision making in the context of science and engineering applications. Help students to 
recognize and evaluate ethical challenges that they will face in their academic and 
professional careers through knowledge and exercises that deeply challenge their decision-
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making processes and ethics. Assist students in improving their effective communications 
and presentation skills. 
1- Introduction: Background  Ideas , Why  Study  Engineering  Ethics?, Engineering  Is  
Managing  the  Unknown ,  Personal  vs.  Professional  Ethics ,  The  Origins  of  Ethical  
Thought , Ethics  and  the  Law , Ethics  Problems  Are  Like  Design  Problems , Case  
Studies ,Summary.  

  2- Professionalism and Codes of Ethics: Introduction, Is Engineering a Profession? Codes 
of Ethics.      
3- Understanding Ethical Problems: Introduction , A Brief  History  of  Ethical  Thought , 
Ethical  Theories  non-Western  Ethical  Thinking.     
4- Ethical Problem-Solving Techniques: Introduction, Analysis  of  Issues  in  Ethical  
Problems , Line  Drawing , Flow  Charting ,  Conflict  Problems, An  Application  of  
Problem-Solving  Methods:  Bribery/Acceptance  of  Gifts.        
5- Risk, Safety, and Accidents: Introduction, Safety and Risk, Accidents.  
     
 
 
 
Subject: Engineering Economics                                                      Theoretical: 2 hr/wk 
Code: E403                                                                                          Practical: - 
Class: 4th Year                                                                                     Tutorial: --- 
Pre-requisite: None                                                                             Units: 2     
================================================================ 

1. Making Economic Decision   
2. Engineering Cost and Cost Estimating   
3. Engineering Economic Concepts   
4. Time Value of Money & Cash Flow Diagrams   
5. Simple and Compound Interest Calculations   
6. Equivalence for Repeated Cash Flows   
7. Present Worth Analysis   
8. Annual Cash Flow Analysis   
9. Rate of Return Analysis   
10. Choosing the Best Alternative   
11. Future Worth   
12. Benefit-Cost Ratio, Payback Period   
13. Sensitivity and Breakeven Analysis   
14. Sustainability Issues   
15. Renewable Energy Projects   
16. Key Players, Project Delivery, Phases   
17. Financial Sources, Instruments & Applications   
18. Obtaining Financing and Approaches   
19. Financing Risks & Requirements   
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20. Overcoming Key Barriers   
21. Energy Efficiency Projects   
22. Energy Programs   

 
 
Subject: Programmable Logic Controllers                                  Theoretical: 3 hrs/wk 
Code: CS401                                                                                    Practical: --- 
Class: 4th Year                                                                                 Tutorial: --- 
Pre-requisite: EE211                                                                       Units: 3      
=============================================================== 
Introduction to PLCs:                                                                                  2 hrs 
Definition and history of PLC, PLC types and selection criteria for PLC. 
PLC Architecture and Its Operation:                                                         4 hrs                 
PLC architecture, Scanning process, sourcing and sinking 
PLC Ladder Programming:                                                                      18 hrs 
PLC contact and coil instructions, PLC basic functions, PLC timer instructions, PLC counter 
instructions, rotate and shift instructions and miscellaneous instructions.  
Structured Text Programming:                                                                  5 hrs 
Sequential Function Chart Programming:                                                6 hrs 
PLC Applications                                                                                        10 hrs 

 
 

 
Subject: Modern Control Systems                                                 Theoretical: 3 hrs/wk 
Code: CS401                                                                                     Practical: --- 
Class: 4th Year                                                                                  Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                           Units: 3      
=============================================================== 
1. Analysis of Control Systems in State Space: Mathematical modeling of dynamic 
systems in state space (Mechanical and Electric systems), transfer functions, Diagonalization, 
Eigen values and Eigenvector, determination of State Transition Matrix, solution of state 
equations, Carley -Hamilton Theorem, Controllability and Observability. 
2. Design of Control Systems in State Space: Pole-placement, State observers (Full, 
reduced and minimum types), design of servo systems. 
3. Liapunov Stability Analysis and Quadratic Optimal Control: Liapunov Stability 
analysis, Liapunov Stability analysis of LTI systems, Model reference control systems, 
quadratic optimal control 
4. DESIGN IN DISCRETE DOMAIN: 
Sample and Hold-Digital equivalents-Impulse and step invariant transformations Methods of 
discretization-Effect of sampling- Direct discrete design – discrete root locus, Design 
examples 
5. DISCRETE STATE VARIABLE DESIGN: 
Discrete pole placement- state and output feedback-estimated state feedback-discrete 
optimal control- dynamic programming-Design examples 
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6. Non- linear systems:  
Common physical nonlinearities, the phase plane methods, Singular points, stability of 
nonlinear systems, Construction of phase trajectories. 
The describing function methods:  
Basic concepts, derivation of describing functions for common non linearity's, stability 
analysis by Describing function approach, Jump resonance, Lyapunov stability criterion. 
 
 
 
Subject: Principles of Robotics                                                      Theoretical: 3 hrs/wk 
Code: CS405                                                                                     Practical: --- 
Class: 4th Year                                                                                  Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                           Units: 3      
=============================================================== 
1. INTRODUCTION AND TERMINOLOGIES:  
Definition-Classification-History- Robots components-Degrees of freedom-Robot joints 
coordinates- Reference frames-workspace-Robot languages-actuators-sensors Position, 
velocity and acceleration sensors-Torque sensors-tactile and touch sensors proximity and 
range sensors-social issues. 
2. KINEMATICS: 
Mechanism-matrix representation-homogenous transformation-DH representation Inverse 
kinematics-solution and programming-degeneracy and dexterity. 
3. DIFFERENTIAL MOTION & VELOCITIES: 
Jacobian-differential motion of frames-Interpretation-calculation of Jacobian-Inverse 
Jacobian-Design-Lagrangian mechanics-dynamic equations-static force analysis. 
4. ROBOT CONTROL SYSTEM: 
Sensor characteristics- Hydraulic, Pneumatic and electric actuators-trajectory planning 
decentralized PID control- non-linear decoupling control. 
5. IMAGE PROCESSING & VISION SYSTEMS: 
Two and three dimensional images-spatial and frequency domain representation-noise 
and edges- convolution masks-Processing techniques-thresholding-noise reduction edge 
detection-segmentation-Image analysis and object recognition 
 
 
 
Subject: Laboratories-7                                                                           Theoretical: --- 
Code: CS407                                                                                              Practical: 6 hrs/wk 
Class: 4th Year                                                                                           Tutorial: --- 
Pre-requisite: None                                                                                   Units: 2      
================================================================= 
This course contains: 
 

PLC & Control Engineering Lab.                      6 hrs/wk 
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4th Year/2nd Semester 
 
 

Subject: Engineering Project* II                                                   Theoretical: 1 hr/wk 
Code: E402                                                                                      Practical: 3 
Class: 4th Year                                                                                 Tutorial: --- 
Pre-requisite: Continuation of E401                                             Units: 2 
================================================================= 
This is the continuation of engineering project I. 
 
* Engineering Ethics: 1hr/wk 

1. The Rights and Responsibilities of Engineers: Introduction, Professional 
Responsibilities, Professional Rights, Whistle-Blowing. 
2. Ethical Issues in Engineering Practice: Introduction, Environmental Ethics, Computer 
Ethics, Ethics and Research.    
3. Doing the Right Thing: See how ethical problems can be avoided; learn how engineers 
can cooperate with each other and with clients and government agencies to be sure that 
the ethically correct choice is made. Analysis current ethics problem like what happen in 
Volkswagen's company. 
4. Selective Case Study 
 
 
 
Subject: Project Management                                                 Theoretical: 2 hrs/wk 
Code: E404                                                                                 Practical: --- 
Class: 4th Year                                                                           Tutorial: - 
Pre-requisite: None                                                                   Units: 2    
=================================================================  

INTRODUCTION                                                                                      2 hrs 
Construction Industry, the Players, Categories of Construction Projects, Project Manager, 
Project Phases                                                                   
CONTRACT STRATEGY                                                                         2 hrs 
Organization Structures, Contractual Relationships, Construction Contracts, Contract 
Documents, Tender Documents, Tendering Methods, Bid Evaluation                                          
PROJECT PLANNING AND SCHEDULING                                         4 hrs 
Introduction, Project Planning Steps, Estimating Activity Duration and Direct Cost 
PROJECT SCHEDULING                                                                        8 hrs 
Introduction, the Critical Path Method, Calculations for the Critical Path Method, Time-
Scaled Diagram, Schedule Presentation, Criticisms to Network Techniques, Solved Examples 
SCHEDULING OF REPETITIVE PROJECTS:                                    8 hrs 
Introduction, Linear Projects, Resource Driven, Scheduling, Summary Diagrams, Line of 
Balance. 
RESOURCES MANAGEMENT:                                                               8 hrs 
(Introduction, Resource Definition, Resource Management, Resource Allocation, Resource 
Aggregation, Resource Leveling, Scheduling Limited Resource, Case Study)                                 
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PROJECT TIME-COST TRADE-OFF:                                                    6 hrs 
Introduction, Tine-Cost Trade-off, Activity Tine-Cost Relationship, Project Time-Cost 
Relationship, Shortening Project Duration                                                                                             
PROJECT FINANCE AND CONTRACT PRICING:                            8 hrs 
Introduction, Contract Cash Flow, Project Cash Flow, Discounted cash Flow, Finalizing a 
Tender Price, Pricing Policy                                                                                        
SCHEDULE UPDATING AND DELAYS:                                                4 hrs 
Scheduling updating, delays. 
COST CONTROL: Developing Cost Curves, the Earned Value Concept   2 hrs 
 
 
Subject: Industrial Automation                                                          Theoretical: 3 hrs/wk 
Code: CS402                                                                                          Practical: --- 
Class: 4th Year                                                                                       Tutorial: --- 
Pre-requisite: CS401, EE201                                                                Units: 3      
================================================================= 
Introduction to Industrial Automation                                                      2 hrs 
Sensors and Actuators:                                                                                9 hrs 
HMI Configuration and Programming:                                                    6 hrs                                                                             
Screen designing, control and monitoring, PLC and HMI networking, interfacing of PLC 
with HMI. 
Electric Drives:                                                                                             6 hrs  
VFD, servo drive, and stepper drive 
An Introduction to DCS System:                                                                 4 hrs                                                                                    
Introduction and definition of DCS, fundamental principles of modern DCS systems and 
architectures. 
SCADA Systems:                                                                                         10 hrs 
Introduction, definitions and history of Supervisory Control and Data Acquisition, typical 
SCADA system Architecture, Communication requirements, Desirable Properties of SCADA 
system, features, advantages, disadvantages and applications of SCADA. SCADA 
Architectures (First generation - Monolithic, Second generation - Distributed, Third 
generation – Networked Architecture), SCADA applications. 
SCADA Protocols                                                                                         8 hrs 
Open systems interconnection (OSI) Model, TCP/IP protocol, DNP3 protocol, IEC61850 
layered architecture, Control and Information Protocol (CIP), Device Net, Control Net, Ether 
Net/IP, Flexible Function Block process (FFB), Process Field bus (Profibus). Interfacing of 
SCADA with PLC. 
 
 
Subject: Process Control                                                                     Theoretical: 3 hrs/wk 
Code: CS402                                                                                          Practical: --- 
Class: 4th Year                                                                                       Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                                Units: 3      
================================================================= 
Process Control System: Terms and objectives, piping and Instrumentation diagram, 
instrument terms and symbols. Regulator and servo control, classification of variables. 
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Process characteristics: Process equation, degrees of freedom, modeling of simple systems – 
thermal, gas, liquid systems. Process lag, load disturbance and their effect on processes. Self-
regulating processes, interacting and non-interacting processes. 
Controller modes: Basic control action, two position, multi-position, floating control modes. 
Continuous controller modes: proportional, integral, derivative. Composite controller modes: 
P-I, PD, P-I-D, Integral wind-up and prevention. Auto/Manual transfer, Bumpless transfer. 
Response of controllers for different test inputs. Selection of control modes for processes like 
level, pressure, temperature and flow. 
Controller tuning Methods: Evaluation criteria - IAE, ISE, ITAE. Process reaction curve 
method, continuous oscillation method, damped oscillation method. Auto tuning. Closed loop 
response of I & II order systems, with and without valve, measuring element dynamics. 
Final control elements: Pneumatic control valves, construction details, types, various plug 
characteristics. Valve sizing. Selection of control valves. Inherent and installed valve 
characteristics. Cavitation and flashing in control valves. Valve actuators and positioners. 
Instrument air supply specifications. 
Advanced control system: Cascade control, ratio control, feed forward control. Over-ride, 
split range and selective control. Multivariable process control, interaction of control loops. 
Case Studies: Distillation column, boiler drum level control and chemical reactor control. 
 
 
Subject: Soft Computing Techniques                                                 Theoretical: 3 hrs/wk 
Code: CS406                                                                                          Practical: --- 
Class: 4th Year                                                                                       Tutorial: 1 
Pre-requisite: CS305, CS306                                                                Units: 3      
================================================================= 
1. INTRODUCTION:  
Approaches to intelligent control. Architecture for intelligent control. Symbolic reasoning 
system, rule-based systems, the AI approach. Knowledge representation. Expert systems. 
2. ARTIFICIAL NEURAL NETWORKS: 
Concept of Artificial Neural Networks and its basic mathematical model, McCulloch-Pitts 
neuron model, simple perceptron, Adaline and Madaline, Feed-forward Multilayer 
Perceptron. Learning and Training the neural network. Data Processing: Scaling, Fourier 
transformation, principal-component analysis and wavelet transformations. Hopfield 
network, Self-organizing network and recurrent network. Neural Network based controller 
3. FUZZY LOGIC SYSTEM: 
Introduction to crisp sets and fuzzy sets, basic fuzzy set operation and approximate 
reasoning. Introduction to fuzzy logic modeling and control.  
Structure and operation of a fuzzy controller:  Fuzzy rules processing, Mamdani-type 
fuzzy processing, fuzzy rules firing, the applicability degree, clipping of the output, Sugeno-
type processing, fuzzy controller operations (fuzzification, defuzzification……), PD-like 
fuzzy controller, PI-like fuzzy controller, PID-like fuzzy controller, stability and performance 
of fuzzy controllers. 
Fuzzy controller parameters choice: Iterative design procedure of fuzzy controllers, 
scaling factor choice, membership function choice, fuzzy rules formulation, defuzzification 
methods.  
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Fuzzy modeling and control schemes for nonlinear systems. Self-organizing fuzzy logic 
control. Fuzzy logic control for nonlinear time-delay system. 
4. GENETIC ALGORITHM: 
Evolutionary computing: Background of genetic algorithm (GA), working principle of GA, 
search space. Encoding: Binary, Octal, Fitness function, single objective and multi objective 
optimization. Reproduction: Roulette –wheel selection, Tournament selection. Genetic 
operators: cross-over, single point and multi-point, mutation, inversion, elitism. 
5. Bio-inspired computing: 
Basic concepts on ant colony optimization (ACO), bacteria colony optimization (BCO), 
particle swarm optimization (PSO). Application of PSO and GA in solving travelling sales 
man problem, Introduction to Hybrid models. 
5. APPLICATIONS: 
 
 
 
Subject: Laboratories-8                                                         Theoretical: --- 
Code: CS408                                                                            Practical: 6 hrs/wk 
Class: 4th Year                                                                         Tutorial: --- 
Pre-requisite: None                                                                 Units: 2 
======================================================== 
This course contains two laboratories: 

PLC & Control Engineering Lab.                      6  hrs/wk 
 

 
 
 

Electives for 4th Year CS 
 
 
 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
4th Year 

CS409 System Identification & Adaptive Control                    2 2 - 1 
CS410 Digital Control Systems  2 2 - 1 
CS411 Nonlinear Control  2 2 - 1 
CS412 Optimal Control & Filtering  2 2 - 1 
CS413 Biomedical Engineering  2 2 - 1 
CS414 Introduction to Nanotechnology  2 2 - 1 
CS415 Mechatronics  2 2 - 1 
CS416 Electrical Transportation Systems  2 2 - 1 
CS417 Electrical Design & Sustainability 2 2 - 1 
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Subject: System Identification & Adaptive Control                    Theoretical: 2 hrs/wk 
Code: CS409                                                                                     Practical: --- 
Class: 4th Year                                                                                  Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                           Units: 2     
================================================================= 
Models for Identification: 
Models of LTI systems: Linear Models-State space Models-OE model- Model sets, 
Structures and Identifiability-Models for Time-varying and Non-linear systems: Models with 
Nonlinearities – Non-linear state-space models-Black box models, Fuzzy models. 
NON-PARAMETRIC AND PARAMETRIC IDENTIFICATON: 
Transient response and Correlation Analysis – Frequency response analysis – Spectral 
Analysis – Least Square – Recursive Least Square –Forgetting factor- Maximum Likelihood 
– Instrumental Variable methods. 
NON-LINEAR IDENTIFICATION AND MODEL VALIDATION: 
Open and closed loop identification: Approaches – Direct and indirect identification – Joint 
input-output identification – Non-linear system identification – Wiener models – Power 
series expansions - State estimation techniques – Nonlinear identification using Neural 
Network and Fuzzy Logic. 
ADAPTIVE COTROL AND ADAPTATION TECHNIQUES: 
Introduction – Uses – Auto tuning – Self Tuning Regulators (STR) – Model Reference 
Adaptive Control (MRAC) – Types of STR and MRAC – Different approaches to self-tuning 
regulators – Stochastic Adaptive control – Gain Scheduling. 
CASE STUDIES: 
Inverted Pendulum, Robot arm, process control application: heat exchanger, Distillation 
column, application to power system, Ship steering control. 

 
 
 

Subject: Digital Control Systems                                                   Theoretical: 2 hrs/wk 
Code: CS410                                                                                    Practical: --- 
Class: 4th Year                                                                                  Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                           Units: 2      
================================================================= 
Introduction to Digital Control: 
Introduction, Discrete time system representation, Mathematical modeling of sampling 
process, Data reconstruction 
Modeling discrete-time systems by pulse transfer function 
Revisiting Z-transform, Mapping of s-plane to z-plane, Pulse transfer function, and Pulse 
transfer function of closed loop system, sampled signal flow graph 
Stability analysis of discrete time systems  
Jury stability test, Stability analysis using bi-linear transformation, Time response of discrete 
systems, Transient and steady state responses, Time response parameters of a prototype 
second order system 
Design of sampled data control systems  
Root locus method,  Controller design using root locus,  Root locus based controller design 
using MATLAB,  Nyquist stability criteria,  Bode plot,  Lead compensator design using 
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Bode plot,  Lag compensator design using Bode plot,  Lag-lead compensator design in 
frequency domain 
Discrete state space model  
Introduction to state variable model, various canonical forms, Characteristic equation, state 
transition matrix, Solution to discrete state equation 
Controllability, observability and stability of discrete state space models  
Controllability and observability, Stability,  Lyapunov stability theorem 
State feedback design  
Pole placement by state feedback, Set point tracking controller, Full order observer, reduced 
order observer 

 
 

Subject: Nonlinear Control                                                         Theoretical: 2 hrs/wk 
Code: CS411                                                                                  Practical: --- 
Class: 4th Year                                                                              Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                       Units: 2      
================================================================= 
PHASE PLANE ANALYSIS:                                                                     
Concepts of phase plane analysis- Phase portraits- singular points- Symmetry in phase plane 
portraits-Constructing Phase Portraits- Phase plane Analysis of Linear and Nonlinear 
Systems- Existence of Limit Cycles. 
DESCRIBING FUNCTION:                                                                      
Describing Function Fundamentals-Definitions-Assumptions-Computing Describing 
Functions-Common Nonlinearities and its Describing Functions-Nyquist Criterion and its 
Extension-Existence of Limit Cycles-Stability of limit Cycles. 
 LYAPUNOV THEORY:                                                                            
Nonlinear Systems and Equilibrium Points-Concepts of Stability-Linearization and Local 
Stability-Lyapunov’s Direct Method-Positive definite Functions and Lyapunov Functions 
Equilibrium Point Theorems-Invariant Set Theorems-LTI System Analysis based on 
Lyapunov’s Direct Method-Krasovski’s Method-Variable Gradient Method-Physically –
Control Design based on Lyapunov’s Direct Method. 
FEEDBACK LINEARIZATION:                                                              
Feedback Linearization and the Canonical Form-Mathematical Tools-Input-State 
Linearization of SISO Systems- input-Output Linearization of SISO Systems-Generating a 
Linear Input-Output Relation-Normal Forms-The Zero-Dynamics-Stabilization and 
Tracking-Inverse Dynamics and Non-Minimum-Phase Systems-Feedback Linearization of 
MIMO Systems Zero-Dynamics and Control Design. 
SLIDING MODE CONTROL:                                                                 
Sliding Surfaces- Continuous approximations of Switching Control laws-The 
Modeling/Performance Trade-Offs-MIMO Systems. 
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Subject: Optimal Control & Filtering                                              Theoretical: 2 hrs/wk 
Code: CS412                                                                                        Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                              Units: 2      
================================================================= 
1. INTRODUCTION: 
Statement of optimal control problem – Problem formulation and forms of optimal Control 
– Selection of performance measures. Necessary conditions for optimal control – 
Pontryagin’s minimum principle – State inequality constraints – Minimum time problem. 
2. LQ CONTROL PROBLEMS AND DYNAMIC PROGRAMMING: 
Linear optimal regulator problem – Matrix Riccatti equation and solution method – 
Choice of weighting matrices – Steady state properties of optimal regulator – Linear 
tracking problem – LQG problem – Computational procedure for solving optimal control 
problems – Characteristics of dynamic programming solution – Dynamic programming 
application to discrete and continuous systems – Hamilton Jacobi Bellman equation. 
3. NUMERICAL TECHNIQUES FOR OPTIMAL CONTROL: 
Numerical solution of 2-point boundary value problem by steepest descent and Fletcher 
Powell method solution of Ricatti equation by negative exponential and interactive 
Methods 
4. FILTERING AND ESTIMATION: 
Filtering – Linear system and estimation – System noise smoothing and prediction – 
Gauss Markov discrete time model – Estimation criteria – Minimum variance estimation 
– Least square estimation – Recursive estimation. 
5. KALMAN FILTER AND PROPERTIES: 
Filter problem and properties – Linear estimator property of Kalman Filter – Time 
invariance and asymptotic stability of filters – Time filtered estimates and signal to noise 
ratio improvement – Extended Kalman filter. 
 

 
 

Subject: Biomedical Engineering                                                      Theoretical: 2 hrs/wk 
Code: CS413                                                                                        Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                              Units: 2      
================================================================= 
Cell and its structure – Action and resting potential - Propagation of action potential – 
Sodium pump –Nerve cell – Synapse –Different systems of human body- Cardio pulmonary 
system – Physiology of heart and lungs – Circulation and respiration – Man instrument 
system. Electrodes Different types, Safety instrumentation-Radiation safety instrumentation- 
Physiological effects due to 50 Hz, current passage- Microshock and macroshock-Electrical 
accidents in hospitals-Devices to protect against electrical hazards-hospital architecture 
Bio potential Recorders - Characteristics of recording system – Electrocardiography –
Conducting system of heart - ECG lead configuration - Analysis of ECG signals - Heart 
sounds - Phonocardiography - Electroencephalography (EEG) - Placement of electrodes in 
EEG - Analysis of EEG – Electromyography - Electroretinography and Electrooculography 
Physiological Assist Devices- Pacemakers-Different modes of operation- Pacemaker 
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batteries Artificial heart valves- Defibrillators –Different types- Heart Lung machine - 
Oxygenators Blood pumps- Kidney machine-Dialysis-Hemodialysis- Peritonial dialysis 
Blood pressure measurement (invasive and noninvasive) 
Operation Theatre Equipment- Surgical Diathermy- Short wave diathermy-Microwave 
diathermy- Ultrasonic diathermy-Therapeutic effects of heat-Range and area of irritation of 
different diathermy techniques-Ventilators- Anesthesia machine- Blood flow meter-
Pulmonary function analyzers-Lung volumes and capacities- Gas analyzer- Oximeters- 
Elements of intensive care monitoring 
Advances in Biomedical Instrumentation-X-ray tube-X-ray machine - Radio graphic and 
fluoroscopic techniques – Computer tomography – Block diagram of CT machine- 
Applications of CT- Ultrasonic imaging-Modes of display-US imaging instrumentation-
Applications of US Magnetic Resonance Imaging- MRI instrumentation- Thermography-
Block diagram of the thermographic equipment- Medical applications of thermography-
LASER in Medicine–LASER instrumentation-Photo thermal and photochemical applications 
of LASERS 
 

 
Subject: Introduction to Nanotechnology                                        Theoretical: 2 hrs/wk 
Code: CS414                                                                                        Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                              Units: 2      
================================================================= 
Introduction: Background and definition of Nanotechnology, Top-down & Bottom -up 
approaches to nanotechnology, Major Fields of nanotechnology. 
Properties of Nanoscale structure: Brief idea about Crystal structure and defects, Solid 
disorder Nanostructure (Failure mechanism of conventional grain sized materials, Its 
different properties, Metal Nanocluster composite, poros Silicon), Effect of size dependence 
on electrical properties, Magnetic properties, Mechanical properties (Hall-Petch relation), 
Chemical properties. 
Quantum Well, Wires, Dots : Preparation of Quantum nanostructure, quantum size effect, 
Conduction Electrons And Dimensionality, Femi gas and Density of states, Potential well, 
Partial confinement, Properties Dependent on Density of states, Excitons Single electron 
tunneling, Applications (Infra-red detectors, Quantum dot laser), Spintronic. 
Carbon Nanotubes: Introduction, fabrications Structure, Electrical properties, Mechanical 
properties, Vibrational properties, Applications of CNT. 
Technique of Nanomaterials Fabrication & Methods of measuring properties: 
Mechanical & Chemical approaches, (Inort gas Condensation, high energy ball miling, Sol-
gel, Pulse Laser deposition, Chemical vapor deposition), Brief discussion of Scanning 
Electron Microscopy (SEM), Transmission Electron Microscopy (TEM), X-ray Diffraction 
(XRD). 
Nano machines: Microelectromechanical System (MEMSs): Introduction to Micro/Nano 
sensor and actuator, Materials and Fabrication (Oxidation on Si, Lithography, Photoresist, 
and Etching) surface micro/nanomachining. 
Introduction to Nanomedicine: (Medical Applications of Nanomaterials: drug delivery, 
Cancer, Surgery, Nano robots, Cell repair etc.) 
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Subject: Mechatronics                                                                       Theoretical: 2 hrs/wk 
Code: CS415                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                              Units: 2      
================================================================= 
INTRODUCTION TO MECHATRONICS SYSTEM: Key elements – Mechatronics 
Design process –Design Parameters – Traditional and Mechatronics designs – Advanced 
approaches in Mechatronics - Industrial design and ergonomics, safety. 
SYSTEM MODELLING: Introduction-model categories-fields of application-model 
development-model verification-model validation-model simulation-design of mixed 
systems-electro mechanics design-model transformation- domain-independent description 
forms-simulator coupling.  
REAL TIME INTERFACING: Introduction-selection of interfacing standards Elements of 
Data Acquisition & control Systems- Over view of I/O process, General purpose I/O card 
and its installation, Data conversion process, Application Software- Lab view Environment 
and its applications, Vim-Sim Environment & its applications -Man machine interface.  
CASE STUDIES ON MECHATRONIC SYSTEM: Introduction –Fuzzy based Washing 
machine – pH control system – Autofocus Camera, exposure control– Motion control using 
D.C. Motor & Solenoids – Engine management systems.– Controlling temperature of a 
hot/cold reservoir using PID- Control of pick and place robot – Part identification and 
tracking using RFID – Online surface measurement using image processing  
MICRO MECHATRONIC SYSTEM: Introduction- System principle - Component design 
– System design – Scaling laws – Micro actuation – Micro robot – Micro pump – 
Applications of micro mechatronic components. 
 
 
 
 
 
Subject: Electrical Transportation Systems                                     Theoretical: 2 hrs/wk 
Code: CS416                                                                                        Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite: CS305, CS306                                                              Units: 2      
================================================================= 
General Review of Transportation:  
Need and importance of mobility, various modes of transportation, evolution of 
transportation system, Horse carriages to steam engines to internal combustion engines to 
electric vehicles, advantages and disadvantages of electric mobility, various application of 
electric mobility such as electrical traction, hybrid electric and electric vehicles, elevators, 
personal mobility and special applications such as wheel chairs, future concepts. 
 EV- Basic Building Blocks: 
 Various sources of energy used in transportation and their characteristics, Conventional 
vehicle power transmission systems. Energy conversions module integrations and their 
operation. Different types of Batteries & their operation. Types of batteries, their 
characteristics, charging and discharging of batteries, round trip efficiency, ability to deliver 
instantaneous power, load cycle and its effect on battery performance, environmental impact 
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of batteries, power quality issues related to charging of batteries. Different load 
characteristics (Specifically road characteristics) 
Power module & Energy converters: 
Need for power converters, basic power electronic blocks, AC/DC, DC/DC, DC/AC 
modules. Types of mechanical drives, conversion of electrical energy into mechanical 
energy, characteristics of various types of drives, BLDC machines, AC machines, DC 
machines, mechanical drive / power train 
Control system and instrumentation: 
Function of instrumentation and control system, speed control, acceleration characteristics, 
mechanical steering versus electric steering, motion control, driverless vehicles, road safety 
and traffic control and monitoring, emerging trends 
Electric cars: 
Emerging trend, typical power train architecture, hybrid cars, acceleration and speed 
characteristics. 
Traction: 
Introduction to Modern AC traction for high speed rail application, their control and 
performance under different operating conditions. Comparison of AC/DC traction. 
 Elevators: 
Load characteristics of elevator systems, Introduction to control schemes in elevators with 
new power-electronics controlled drives, considerations for energy efficient systems. 
Special vehicles, basic concepts and emerging trend. 
 
 
 
Subject: Electrical Design & sustainability                                    Theoretical: 2 hrs/wk 
Code: CS417                                                                                        Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite: None                                                                             Units: 2      
================================================================= 
Definitions, Regulations and Standards: Basic design concepts, IEE wiring regulations, 
National Electrical Code (NEC), national  & international standards, Iraqi wiring Installation 
Code, Iraqi Specification of Electrical Equipment, graphical electrical symbols for 
architectural plans. 
 Interior Lighting Design: Definition of terms, lamp types, light fittings, mounting methods, 
fitting layout, photometric data, lighting calculations, economic considerations. Computer 
aided lighting design.  
Wiring Methods & Regulations: Light and power circuit wiring, circuit loading, conduit 
types, switches, socket outlets, telephone outlets, junction boxes, low-voltage circuit 
protection, fuses and miniature circuit breakers, cable routes, cable trays.    
Main Sub-main and Final Distribution Boards: Selection and sizing of main, sub-main, & 
final distribution boards, board location.   
Specifications and Bill of Quantities: Preparation of electrical specifications and bill s of 
quantities for contract documents. Sustainability features consideration in electrical design   
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Communications & Electronics Specialization 
 
 

Third Year/ Communications & Electronics 
 

First Semester Second Semester 
Subject 

Units 
Weekly hours Subject 

 Units 
Weekly hours 

 Th. Prac. Tut. Th. Prac. Tut. 

Engineering  
Analysis 3 3 - 1 

Engineering 
Numerical 
Methods 

3 3 - 1 

AC Machines 3 3 - - Power Systems 3 3 - - 
Control Theory & 

Systems-I  2 2 - 1 Control Theory & 
Systems-II  2 2 - 1 

Analog 
Electronics 2 2 - 1 Digital  

Electronics 2 2 - 1 

Communications 
Theory-I 3 3 - 1 Communications 

Theory-II 3 3 - 1 

Electromagnetic 
Fields-I 2 2 - 1 Electromagnetic 

Fields-II 2 2 - 1 

Elective  2 2 - 1 Elective  2 2 - 1 
Laboratories-5 
[AC Electrical 

Machines+ 
Control Lab.+ 
Electronics & 

Communications] 

2 - 6 - 

Laboratories-6 
[AC Electrical 

Machines+ 
Control Lab. +  
Electronics & 

Communications] 

2 - 6 - 

Total 19 17 6 6 Total 19 17 6 76 
 29 29 
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3rd Year/1st Semester 
 
Subject: Engineering Analysis                                                               Theoretical: 3 hr/wk 
Code: CE301                                                                                            Practical: --- 
Class: 3rd Year                                                                                         Tutorial: 1 
Pre-requisite: E201, E202                                                                       Units: 3     
================================================================= 
Fourier Transform 
Properties, convolution theorem, power spectral, density and correlations, signals and linear 
systems, applications. 
The Z-Transform 
Region of convergence, properties of Z-transforms, Z-transform pairs, the inverse of Z-
transform, analysis and discrete-time systems, applications. 
Statistics 
Definitions, frequency distribution (relative & cumulative, mean, standard deviation). 
Probability Theorem 
Definitions, mutually exclusive and conditional probability, permutations and combinations, 
probability distribution functions (Binomial, Poisson). 
Complex Variable Theory 
Functions of complex variables, complex differentiation, analytic functions and its 
properties, integration in the complex plane, Cauchy’s theorem, Cauchy’s integral formula 
for simply and multiply connected regions, Taylor’s and Laurent series, the residue theorem. 
Solution of Differential Equations using power series 
Legendre’s equation, Legendre’s polynomials, Bessel function of the first and second orders, 
Bessel function properties. 
Partial Differential Equations 
Wave equation, Laplace equation, solution of boundary condition problems, general solution, 
solution by separation of variables. 
Matrix Analysis 
Review of matrix theory, linear transformation, Eigen values and Eigen vectors, Laplace 
transform of matrices, application of electric circuits. 
 
Subject: AC Machines & Power Electronics                                  Theoretical: 3 hr/wk 
Code: CE303                                                                                      Practical: --- 
Class: 3rd Year                                                                                   Tutorial: - 
Pre-requisite: EE209                                                                         Units: 3     
======================================================== 
-Three-Phase Induction Motors 
-Single Phase Induction Motor  
-Synchronous Machines 
-Special Machines 
-Introduction to power electronics 
-Rectifiers 
-Converter Operation 
-Choppers 
-Inverters 
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Subject: Control Theory & Systems I                          Theoretical: 2 hrs/wk 
Code: CE305                                                                    Practical: --- 
Class: 3rd Year                                                                 Tutorial: 1 hr/wk 
Pre-requisite:  None                                                        Units: 2      
======================================================== 

1. Introduction and review:                                                                     
2. Modeling of Control Systems:                                                            
3. Time domain analysis:                                                                       
4. Stability Analysis:                                                                                
5. Frequency domain Analysis:                                                              

 
 
 
Subject: Analogue Electronics                                                     Theoretical: 2 hrs/wk 
Code: CE307                                                                                  Practical: --- 
Class: 3rd Year                                                                               Tutorial: 1 hr/wk 
Pre-requisite: EE105, EE204, EE205                                          Units: 2      
================================================================= 
Operational Amplifiers 
The ideal OP amplifier, the inverting configuration, the non-inverting configuration, 
difference amplifiers, integrators and differentiators, DC imperfections, effect of finite open 
loop gain and bandwidth on circuit performance, large signal operation of OP Amps, the 741 
OP-Amp circuit, some OP Amp applications. 
Active Filters 
Filters concept, types, direct realization approach, simulated inductance methods, variable 
frequency, scaling methods, state variable filter, cascading realization approach, single 
operation amplifier structures, voltage controlled voltage source circuits, multiple loop 
feedback circuits. 
Oscillators 
Oscillator concepts, Low frequency oscillators, RC-phase shift oscillators, Wien-bridge 
oscillators, High frequency oscillators, Hartley oscillators, Colpitts oscillators, Clapp and 
Meissner oscillators, Negative resistance oscillators, Crystal oscillators. 
Voltage and Current Regulators 
Zener diode stabilizers, line regulation, voltage regulators, series regulators, shunt regulators, 
switching regulators, current regulators, typical current, grounded load C.R. 
Analogue Multiplexers 
Analogue multiplier operation, characteristics and applications. 
Analogue Multipliers 
Logarithmic multiplier, quainter-square multiplier, triangle-averaging multiplier, time 
division multiplier, current rationing multiplier. 
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Subject: Communications Theory-I                                                 Theoretical: 3 hrs/wk 
Code: CE309                                                                                       Practical: --- 
Class: 3rd Year                                                                                    Tutorial: 1 
Pre-requisite: None                                                                             Units: 3    
================================================================= 
Elements of Communication System 
Fourier Series, periodic and non-periodic waveforms , energy and power signals, Parseval’s 
Theorem, Rayleigh Theorem, Fourier transform and its properties, Delta functions, 
Convolution Theorem. 
Signal Transmission and Filtering 
Systems representation and classification, Impulse response of LTI systems, Casual systems, 
Unit-step response, Frequency response, Distortionless Transmission, Linear Distortion, 
Group delay and phase delay, Nonlinear Distortion, Ideal Filters, Practical Filters, Multipath 
Transmission, equalization, Hilbert transform,  Autocorrelation functions, Cross correlation 
function, Energy spectral density, Power spectral density. 
Linear Modulation 
Definition of modulation, Types of analog modulations, DSB modulation-generation and 
detection, Conventional amplitude modulation-generation and detection, SSM modulation-
generation and detection, VSB modulation-generation and detection, Frequency translation 
and mixing, Superheterodyne AM receiver, FDM. 
Angle Modulation 
Mathematical representation, Frequency spectra of angle modulation, Narrow-band angle 
modulation, Sinusoidal angle modulation, frequency spectra of sinusoidal angle modulation, 
power content, Arbitrary angle modulation, Generation of WB angle modulation, indirect 
method, direct method, Armstrong’s FM Transmitter, demodulation of angle modulation, 
ideal and practical discrimination, FM radio receiver, PE-DE networks. 
 
 
Subject: Electromagnetic Fields I                                              Theoretical: 2 hrs/wk 
Code: CE311                                                                                 Practical: --- 
Class: 3rd Year                                                                              Tutorial: 1 hr/wk 
Pre-requisite: None                                                                      Units: 2     
================================================================= 
Vector Analysis 
The Cartesian coordinate system, vector components and unit vector field, dot product, cross 
product, circular cylindrical coordinates system, spherical coordinate system. 
Coulombs Law and Electric Field Intensity 
The experimental law of Coulomb, electric field intensity-field of n-point charges, field due 
to a continuous volume charge distribution, field of line charge, field of sheet of charge, 
stream line and sketches of fields, electric flux density. 
Electric Flux Density, Gauss's Law, and Divergence 
Electric flux density, Gauss’s law-application of Gauss’s law, differential volume element-
divergence, Maxwell’s first equation, Vector operator. 
Energy and Potential 
Energy and potential energy expended in moving a point charge, the line integral – definition 
of potential difference and  potential, the potential field of point charge, the potential field of 
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system charge, conservative property, potential gradient, the dipole, energy density in the 
electric field. 
Conductor, Dielectrics, Capacitance 
current and current density, continuity of current, metallic conductors, conductor properties 
and boundary condition, the method of images, semiconductors, nature of dielectric material, 
boundary condition for perfect dielectric materials, capacitance, several capacitance 
examples, capacitance of a two-wire line. 
 
Note: The preferred text book is: W. H. Hayt, Jr., J. A. Buck,"Engineering 
Electromagnetics", 6th ed., McGraw-Hill BookCompany, 2001. 
 
 
 
Subject: Laboratories-5                                                                Theoretical: --- 
Code: CE313                                                                                 Practical: 6 hrs/wk 
Class: 3rd Year                                                                              Tutorial: --- 
Pre-requisite: None                                                                      Units: 2      
============================================================= 
This course contains two laboratories: 
 

1. AC Machines Lab.                                          3 hrs/2wk 
2. Control Lab.                                                   3hrs/2wk 
3. Electronics and Communications Lab.            3 hrs/wk 

 
 
 
 

3rd Year/2nd  Semester 
 
 
Subject: Engineering Numerical Methods                                    Theoretical: 3 hr/wk 
Code: CE302                                                                                     Practical: --- 
Class: 3rd Year                                                                                  Tutorial: 1 
Pre-requisite: CE301                                                                        Units: 3     
================================================================= 
Introduction: why numerical methods,  
Solution of non-linear equations (roots finding): graphical method, bisection method, 
method of iteration, Newton's method, the secant method.  
Solving sets of linear equations: matrix notation, Gaussian elimination method, evaluation 
of the inverse of a matrix, matrix inverse method, LU factorization method, Gauss-Seidel 
iteration method, Eigen values and Eigenvectors. Solving set of set of nonlinear equations.  
Numerical interpolation: polynomial interpolation, linear interpolation, quadratic 
interpolation, higher degree interpolation (LaGrange's interpolation), error in polynomial 
interpolation.  
Numerical differentiation and integration: derivatives from interpolating polynomials, 
trapezoidal & Simpson’s rules for numerical integration. 
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Subject: Power Systems                                                                    Theoretical: 3 hrs/wk 
Code: CE304                                                                                      Practical: --- 
Class: 3rd Year                                                                                   Tutorial: - 
Pre-requisite: E201, E202                                                                 Units: 3      
================================================================ 
Network representation: Single line and reactance diagram of power system and per unit.  
Line representation: equivalent circuit of short, medium and long lines.  
Load flow: Gauss- Siedel and Newton Raphson Methods.  
Power flow control: Tap changing transformer, phase shifting, booster and regulating 
transformer and shunt capacitor. 
Fault analysis: Short circuit current and reactance of a synchronous machine. Symmetrical  
 
fault calculation methods: 
Symmetrical components, sequence networks and unsymmetrical fault calculation.  
Protection: Introduction to relays, differential protection and distance protection. 
Introduction to circuit breakers. Typical layout of a substation.  
Load curves: Demand factor, diversity factor, load duration curves, energy load curve, load 
factor, capacity factor and plant factor. 
 
 
Subject: Control Theory & Systems II                                           Theoretical: 2 hrs/wk 
Code: CE306                                                                                      Practical: --- 
Class: 3rd Year                                                                                   Tutorial: 1 hr/wk 
Pre-requisite:  CE305                                                                        Units: 2      
================================================================ 
-Design of feedback control systems:                                                   
-State space analysis:                                                                            
-State feedback design:                                                                                                                             
-Brief review of Digital Control: 
-Brief review of Intelligent Control:  
 
 
 
Subject: Digital Electronics                                                              Theoretical: 2 hrs/wk 
Code: CS308                                                                                       Practical: --- 
Class: 4th Year                                                                                    Tutorial: 1 hrs/wk 
Pre-requisite: EE206, EE207                                                            Units: 2      
================================================================= 
Integrated Circuit Technologies 
Basic operational characteristics and parameters, CMOS Circuits, TTL Circuits, practical 
considerations in the use of TTL, comparison of CMOS and TTL performance, Emitter 
coupled logic (ECL) circuits, BiCMOS digital circuits, PMOS, NMOS, and E2MOS. 
Memory Circuits: 
Semiconductor memories: Types and architectures. 
Programmable Logic Devices  
FPD (Field Programmable Device), PLD (Programmable Logic Device), PLA 
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(Programmable Logic Arrays), PAL (Programmable Array Logic), SPLD/CPLD 
(Simple/Complex Programmable Logic Device), GAL (Generic Array Logic), PLD 
Programming, ASIC, Digital System Applications, and introduction to the FPGA. 
Linear Digital ICs: 
Introduction, comparator unit operation, D/A convertors (Binary weighted D/A converters, 
R/2R D/A converters, IC D/A converters), A/D convertors (parallel encoded A/D converters, 
counter ramped A/D converters, successive approximation A/D converters, IC A/D 
converters), Timer IC unit (astable, monostable and bistable using 555 timer), Voltage 
controlled oscillator, Phase locked loop, interfacing circuitry. 
 
 
 
Subject: Communications Theory-II                                               Theoretical: 3 hrs/wk 
Code: CE310                                                                                       Practical: --- 
Class: 3rd Year                                                                                    Tutorial: 1 hr/wk 
Pre-requisite: CE309                                                                          Units: 3      
================================================================= 
Noise in Communication Systems 
     Types of noise, Thermal noise, Nyquist theorem, signal-to-noise-ratio, Noise figure, 
Effective noise temperature, System noise calculation-cascaded amplifiers-TV receivers-
satellite communication receiver. 
Behavior of Analogue Systems in the Presence of Noise 
     White noise, band-limited white noise, Noise in baseband communication systems, Noise 
in DSB systems, Noise in AM systems, Noise in SSB modulation, noise in PM systems, 
Noise in FM systems. 
Analogue Pulse Modulation 
     Sampling theorem, Types of sampling, Ideal sampling, Natural sampling, PAM-
generation and detection, PWM-generation and detection, PPM-generation and detection, 
TDM, Bandwidth requirements for TDM, Comparison of FDM and TDM. 
 
 
 
Subject: Electromagnetic Fields-II                                               Theoretical: 2 hrs/wk 
Code: CE312                                                                                   Practical: --- 
Class: 3rd Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: CE311                                                                      Units: 2      
================================================================= 
Poissson's and Laplace's Equations 
Poisson’s & Laplace's equations, Uniqueness theorem, examples of the solution of Laplace's 
equation (1D), examples of the solution of Poisson’s equation (1D), product solution of 
Laplace's equation. 
The Steady Magnetic Field 
Boit – Savart law, amperes circutal law, Curl,  Stocke's theorem, magnetic flux and magnetic 
flux density. 
The Scalar and Vector Magnetic Potential 
Derivation of steady – magnetic field laws, magnetic forces. 
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Magnetic Forces, Materials and Inductance 
Force on moving charge, force on differential current element, force between differential 
current elements, force and torque on a closed circuit. 
The Nature of  Magnetic Materials 
Magnetization and permeability, magnetic boundary conditions, the magnetic boundary 
condition, the magnetic circuit, potential energy and force on magnetic materials, inductance 
and mutual inductance. 
 
Note: The preferred text book is: W. H. Hayt, Jr., J. A. Buck,"Engineering 
Electromagnetics", 6th ed., McGraw-Hill BookCompany, 2001. 
 
 
Subject: Laboratories-6                                                                      Theoretical: --- 
Code: CE314                                                                                        Practical: 6 hrs/wk 
Class: 3rd Year                                                                                     Tutorial: --- 
Pre-requisite: None                                                                              Units: 2      
=============================================================== 
This course contains two laboratories: 
 

1. AC Machines Lab.                                          3 hrs/2wk 
2. Control Lab.                                                   3hrs/2wk 
3. Electronics and Communications Lab.            3 hrs/wk 
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Electives for 3rd Year CE 
 
 

                     Communication & Electronics Specialization: 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
3rd Year 

CE315 Data Transmission & Computer Networks 2 2 - 1 
CE316 Digital Signal Processing 2 2 - 1 
CE317 Digital Filter Design     
CE318 Random Processes for Communications 2 2 - 1 
CE319 Introduction to EMC 2 2 - 1 
CE320 Microprocessors & Microcontrollers 2 2 - 1 
 
 
 
 
Subject: Data Transmission & Computer Networks                   Theoretical: 2 hrs/wk 
Code: CE315                                                                                     Practical: --- 
Class: 3rd Year                                                                                  Tutorial: 1 hrs/wk 
Pre-requisite:  None                                                                         Units: 2      
================================================================= 
 Introduction to the Computer Network (6 hours)  
What is a Network? Benefits of Computer Networking, Network Building Blocks, Types of 
Networks, the Network operating System.  
Network Standards (6 hours)  
What does standard mean? Layered network architecture, reference models (OSI, TCP/IP), 
and different forms of data unit. 
Computer Networks classification and connectivity devices (6 hours)  
General network classification methods, networks classification by geographical coverage, 
Local Area network (LAN), metropolitan area network (MAN), Wide area network (WAN), 
Internetworking (Internet), Intranet, and Extranet, Connectivity devices.  
TCP/IP protocol suite and Internet protocol Addressing (8 hours)  
TCP/IP protocol suite, IP addressing, Classful IP addressing, network and host identification, 
reserved IP addresses, IP addresses classes, Broadcast addresses, and Address masking. 
 Networks and subnetworks (8 hours)  
Subnetting, Network address Hierarchy, subnet masks, subnet Addresses, Class A subnet 
masks, class B subnet masks, Class C subnet masks, Supernetting, Classless IP addressing, 
and classless Interdomain Routing. 
Routing (7 hours)  
Routing principle, routing algorithms and routing protocols, routing protocols.   
Transmission medium (4 hours)  
Fundamental of transmission systems, transmission medium general classification and 
characteristics, guided transmission medium, unguided transmission medium.   
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Subject: Digital Signal Processing                                                     Theoretical: 2 hrs/wk 
Code: CE316                                                                                         Practical: --- 
Class: 3rd Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite:  EE202, EE203                                                             Units: 2      
================================================================= 
1. Fundamentals of discrete time systems: introduction, basic definitions, important 

Discrete Time (DT) signals, DT systems, and Fourier transform of sequences. 
2. The Z transform: definition of Z-transform, inverse Z-transforms, relationships between 

system representations, computation of frequency response. 
3. Realizations of digital filters: direct form realizations of IIR filters, cascade realizations 

of IIR filters, parallel realizations of IIR filters, and realizations of FIR filters. 
4. Sampling: Sampling of continuous time signals, changing the sampling rate, multi-rate 

signal processing, interpolation, and decimation.    
  Digital filter design: design of IIR and FIR filters.  

5. Discrete Fourier transform: properties, circular convolution, and Fast Fourier 
Transform “FFT” 

 
Subject: Digital Filter Design                                                      Theoretical: 2 hrs/wk 
Code: CE317                                                                                  Practical: --- 
Class: 3rd Year                                                                               Tutorial: 1 hrs/wk 
Pre-requisite:  EE202, EE203                                                      Units: 2      
============================================================= 
- Characteristics of FIR filters, The four types of linear-phase FIR filters 
- Construction of linear-phase FIR filters, Least-square approximation 
- The Chebyshev approximation, The Remes algorithm 
- Linear programming 
- Quadratic programming 
- Minimum-phase and complex approximation 
- Optimal amplitude Chebyshev design 
- Minimum phase, Complex least-square approximation, Complex Chebyshev 

approximation 
- Construction of IIR filters: Butterworth, Chebyshev 
- Construction of IIR filters: Inverted Chebyshev, Elliptic filters 
- Construction of half-band filters, Filter construction with spectral factorization 
- Optimal windows, Filter design with Cepstrum technique 
- All-pass realization of IIR filters 

 
 

Subject: Random Processes for Communications                        Theoretical: 2 hrs/wk 
Code: CE318                                                                                      Practical: --- 
Class: 3rd Year                                                                                   Tutorial: 1 hrs/wk 
Pre-requisite:  EE202, EE203                                                           Units: 2      
============================================================= 
Chapter 1. Probability 
Chapter 2. Random Variables 
Chapter 3. Multiple Random Variables 



University of Basrah 
College of Engineering 

Department of Electrical Engineering 
___________________________________________________________________________ 

 

64 
 

Chapter 4. Functions of Random Variables, Expectation, Limit Theorems 
Chapter 5. Random Processes 
Chapter 6. Analysis and Processing of Random Processes 
Chapter 7. Estimation Theory 
Chapter 8. Decision Theory 
 
 
Subject: Introduction to EMC                                                        Theoretical: 2 hrs/wk 
Code: CE319                                                                                     Practical: --- 
Class: 3rd Year                                                                                   Tutorial: 1 hrs/wk 
Pre-requisite:  None                                                                          Units: 2      
================================================================ 
- Classification of materials in terms of their constitutive parameters; good conductors; good 
dielectrics; and lossy dielectrics. 
 - Electromagnetic interference (EMI) mechanism; meanings of the terms near field region, 
Fresnel region, and the far field regions. 
 - Electromagnetic fields in the near field regions of complex radiators such as reflector antennas 
and horn antennas. 
 - Radiated emissions, conducted emissions, and their characteristics for wires and cables. 
 - Crosstalk and electromagnetic coupling between printed circuit board tracks, wires, and cables. 
- Emission reduction techniques; preventing the coupling of the noise into the circuit boards; 
noise immunity. - Electromagnetic shielding of printed circuit boards tracks, wires, and cables. 
 - Calculation of the efficiency of shielding from a given electric and magnetic field 
configuration.  
- Grounding in the printed circuit boards; grounding and bonding techniques for high frequency 
circuits.  
- Electromagnetic interference measurements; control requirements and test methods; 
electromagnetic compatibility (EMC) of an antenna.  
- Case studies for EMI and EMC control; EMC prediction techniques for printed circuit boards.  
- Computational electromagnetics; finite differences time domain method (FDTD); discretizing 
the environment of an antenna in FDTD method. 
 - Implementation of absorbing boundary conditions; utilization of FDTD for calculating the 
shielding efficiency. 
 - Utilization of transmission line modeling (TLM) for calculating the shielding efficiency. 
 
 
Subject: Microprocessors & Microcontrollers                               Theoretical: 2 hrs/wk 
Code: CE320                                                                                       Practical: --- 
Class: 3rd Year                                                                                    Tutorial: 1 hrs/wk 
Pre-requisite:  EE211                                                                         Units: 2      
================================================================= 
THE 8086 MICROPROCESSOR                                  
Introduction to 8086 – Microprocessor architecture – Addressing modes – Instruction set and 
assembler directives – Assembly language programming – Modular Programming – Linking 
and Relocation – Stacks – Procedures – Macros – Interrupts and interrupt service routines – 
Byte and String Manipulation. 
 8086 SYSTEM BUS STRUCTURE                        
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 8086 signals – Basic configurations – System bus timing –System design using 8086 – IO 
programming – Introduction to Multiprogramming – System Bus Structure – Multiprocessor 
configurations – Coprocessor, Closely coupled and loosely Coupled configurations – 
Introduction to advanced processors. 
 I/O INTERFACING                               
Memory Interfacing and I/O interfacing – Parallel communication interface – Serial 
communication interface – D/A and A/D Interface – Timer – Keyboard /display controller – 
Interrupt controller – DMA controller – Programming and applications Case studies: Traffic 
Light control, LED display , LCD display, Keyboard display interface and Alarm Controller 
 MICROCONTROLLER                  
Architecture and programming. 
 INTERFACING MICROCONTROLLER                   
 Programming Timers – Serial Port Programming – Interrupts Programming – LCD & 
Keyboard Interfacing – ADC, DAC & Sensor Interfacing – External Memory Interface- 
Stepper Motor and Waveform generation. 
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Forth Year/ Communications & Electronics 

 
 

First Semester Second Semester 

Subject Units Weekly hours Subject 
 Units Weekly hours 

Th. Prac. Tut. Th. Prac. Tut. 

Engineering Project* 2 1 3 - Engineering 
Project* 2 1 3 - 

Engineering 
Economics 2 2 - - Project 

Management 2 2 - - 

Digital 
Communications-I 3 3 - 1 

Digital 
Communications-

II 
3 3 - 1 

Microwaves 
Engineering-I  3 3 - - Microwaves 

Engineering-II  3 3 - - 

Antennas & 
Propagation-I 3 3 - 1 Antennas & 

Propagation-II 3 3 - 1 

Elective 2 2 - 1 Elective  2 2 - 1 
Elective  2 2 - 1 Elective  2 2 - 1 

Laboratories-7 
[Control 

Engineering + 
Antennas & Digital 
Communications] 

2 - 6 - 

Laboratories-8 
[Control 

Engineering + 
Antennas & 

Digital 
Communications 

2 - 6 - 

Total 19 16 9 4 Total 19 16 9 4 
29 29 
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4th Year/1st Semester 
 

 
Subject: Engineering Project* I                                    Theoretical: 1 hr/wk 
Code: E401                                                                       Practical: 3 
Class: 4th Year                                                                 Tutorial: --- 
Pre-requisite: None                                                         Units: 2     
======================================================== 
This is an independent study under the supervision of department members. Each student is 
expected to do research trying to explore and define a potential study area suitable for a 
senior design project. A specific engineering problem must then be identified from within the 
selected study area. Results from this study must be documented and submitted in the form of 
a design project proposal.  
* Engineering Ethics: 1hr/wk 

Course Objectives:  Prepare students to understand the foundation of classical moral theory 
and decision making in the context of science and engineering applications. Help students to 
recognize and evaluate ethical challenges that they will face in their academic and 
professional careers through knowledge and exercises that deeply challenge their decision-
making processes and ethics. Assist students in improving their effective communications 
and presentation skills. 
1- Introduction: Background  Ideas , Why  Study  Engineering  Ethics?, Engineering  Is  
Managing  the  Unknown ,  Personal  vs.  Professional  Ethics ,  The  Origins  of  Ethical  
Thought , Ethics  and  the  Law , Ethics  Problems  Are  Like  Design  Problems , Case  
Studies ,Summary.  

  2- Professionalism and Codes of Ethics: Introduction, Is Engineering a Profession? Codes 
of Ethics.      
3- Understanding Ethical Problems: Introduction , A Brief  History  of  Ethical  Thought , 
Ethical  Theories  non-Western  Ethical  Thinking.     
4- Ethical Problem-Solving Techniques: Introduction, Analysis  of  Issues  in  Ethical  
Problems , Line  Drawing , Flow  Charting ,  Conflict  Problems, An  Application  of  
Problem-Solving  Methods:  Bribery/Acceptance  of  Gifts.        
5- Risk, Safety, and Accidents: Introduction, Safety and Risk, Accidents.  
     
 
 
Subject: Engineering Economics                                 Theoretical: 2 hr/wk 
Code: E403                                                                      Practical: - 
Class: 4th Year                                                                 Tutorial: --- 
Pre-requisite: None                                                         Units: 2     
======================================================== 

1. Making Economic Decision   
2. Engineering Cost and Cost Estimating   
3. Engineering Economic Concepts   
4. Time Value of Money & Cash Flow Diagrams   
5. Simple and Compound Interest Calculations   
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6. Equivalence for Repeated Cash Flows   
7. Present Worth Analysis   
8. Annual Cash Flow Analysis   
9. Rate of Return Analysis   
10. Choosing the Best Alternative   
11. Future Worth   
12. Benefit-Cost Ratio, Payback Period   
13. Sensitivity and Breakeven Analysis   
14. Sustainability Issues   
15. Renewable Energy Projects   
16. Key Players, Project Delivery, Phases   
17. Financial Sources, Instruments & Applications   
18. Obtaining Financing and Approaches   
19. Financing Risks & Requirements   
20. Overcoming Key Barriers   
21. Energy Efficiency Projects   
22. Energy Programs   

 
 
Subject: Digital Communications I                           Theoretical: 3 hrs/wk 
Code: CE401                                                               Practical: --- 
Class: 4th Year                                                             Tutorial: 1 hr/wk 
Pre-requisite: CE309, CE310                                     Units: 3      
======================================================== 
Introduction to Digital Communication Systems: 
Advantages of digital communication systems over analog ones, Elements of digital 
communication system, Sampling process, Sampling theorem for low-pass signals, Effect of 
undersampling (Aliasing), Sampling theorem for bandpass signals, Types of samplings, 
Aperture Effect, PAM, PWM, PPM, PAM/TDM systems, Synchronization in TDM systems. 
�
Digital Pulse Modulation: 
PCM, uniform quatization, Quatization noise, Nonuniform quatization, Practical compression 
techniques, Output signal-to-quantizing ratio, Encoding, Delta modulation, Adaptive delta 
modulation ADM, DPCM, Comparison between PCM, DM, ADM, DPCM, 
 
Baseband Digital Transmission:  
Introduction, Intersymbole Interference (ISI), Nyquist pulse shaping criterion: Time-domain  
and Frequency-domain analyses, Ideal Nyquist channel, Raised-cosine channel, correlative- 
level Coding, Duobinary signaling, Duobinary encoder with precoder, Modified Duobinary  
encoding, Matched filter: Frequency-domain and Time-domain analyses, Correlative 
receiver, Regenerative repeater, Equalizaers: Zero-forcing equalizer, Adaptive equalization, 
Scrambling, Eye pattern.   
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Subject: Microwaves Engineering I                               Theoretical: 3 hrs/wk 
Code: CE403                                                                     Practical: --- 
Class: 4th Year                                                                   Tutorial: - 
Pre-requisite: CE311, CE312                                          Units: 3    
======================================================== 
Electromagnetic Field Theory 
Maxwell equations for time varying fields, Poynting Vector and Velocity of EM Waves, 
fields in media and boundary conditions, wave equation and plane wave solution, energy and 
power, Wave polarization, reflection from a media interface, oblique incidence at a dielectric 
interface. 
Note: This chapter is necessary for the course "Antennas and Propagation II", which 
will be taken at the 2nd semester. 
Microwave Transmission Line 
Transmission line and solutions, reflection and transmission coefficients, standing wave, line 
impedance and admittance, impedance matching, Smith chart. 
Impedance Matching and Tunning 
Matching with lumped elements, single-stub tuning, double-stub tuning, quarter-wave 
transformer, theory of small reflection, binomial multisection matching transformers, 
Chebyshev multisection matching transformers, tapered lines, the Bode-fano criterion 
Microwave Waveguides and Cavities  
General solutions for TEM, TE and TM waves, parallel plate waveguides,  rectangular 
waveguide equations, power transmission and power losses in rectangular waveguide, 
circular waveguide equations, power transmission and power losses in circular waveguide, , 
rectangular cavity, circular cavity, Q factor of a cavity resonator.  
 
 
Subject: Antennas and Propagation I                             Theoretical: 3 hrs/wk 
Code: CE403                                                                     Practical: --- 
Class: 4th Year                                                                   Tutorial: 1 hrs/wk 
Pre-requisite: CE311, CE312                                           Units: 3    
======================================================== 
1. Basics of Wave Propagation: Introduction, Definition and Broad Categorization, 
     Guided Waves, UnguidedWaves, Classification of ElectromagneticWaves,  
     Wave Environment, Different Modes of Wave Propagation, Wave Applications,  
     Noise, Ray and Mode Concepts. 
2. GroundWave Propagation: Introduction, Plane Earth Reflection, SpaceWave and  
    SurfaceWave, Transition Between Surface and SpaceWave, Tilt ofWave Front due  
    to Ground Losses, Impact of Imperfect Earth, Reduction Factor and Numerical  
    Distance, Earth's Behavior at Different Frequencies, Electrical Properties of the  
    Earth, Curved Earth Reflection. 
3. SpaceWave Propagation: Introduction, Field Strength Relation, Effects of Imperfect  
    Earth, Effects of Curvature of Earth, Effect of Interference Zone, Shadowing Effect  
    of Hills and Buildings, Absorption by Atmospheric Phenomena, Variation of Field  
    Strength with Height, Super Refraction, Meteorological Conditions Predicting Super  
    Refraction, Scattering Phenomena, Tropospheric Propagation, Fading, Path Loss  
    Calculations. 
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4. SkyWave Propagation: Introduction, Structural Details of the Ionosphere, Wave  
     Propagation Mechanism, Refraction In The Absence Of Earth's Magnetic Field,  
     Refraction in the Presence of the Earth's Magnetic Field, Refraction and Reflection  
     of SkyWaves by Ionosphere, Ray Path, Critical Frequency, MUF, LUF, OF, Virtual  
     Height and Skip Distance, Relation Between MUF and the Skip Distance, Impact of  
     Solar Activity, Multi-Hop Propagation, Take-Off Angle, Energy Loss in Ionosphere  
     and SkyWave Signal Strength, Primary and Secondary Services, Wave Characteristics,  
     VLFWave Propagation, VHF (metric)Waves, UHF (decimetric) and SHF (centimetric) 
     Waves, EHF (millimetric)Waves, Sub-millimetric and Optical Waves.  
 
Subject: Laboratories-7                                         Theoretical: --- 
Code: CE407                                                            Practical: 6 hrs/wk 
Class: 4th Year                                                         Tutorial: --- 
Pre-requisite: None                                                 Units: 2      
======================================================== 
This course contains two laboratories: 
 

1. Control Engineering Lab.                                              3 hrs/wk  
2. Antennas and Digital Communications Lab.                 3 hrs/wk 
 
 
 
 
 
 

4th Year/2nd  Semester 
 

Subject: Engineering Project* II                                  Theoretical: 1 hr/wk 
Code: E402                                                                     Practical: 3 
Class: 4th Year                                                                Tutorial: --- 
Pre-requisite: Continuation of E401                             Units: 2 
 ======================================================== 
This is the continuation of engineering project I. 
 
* Engineering Ethics: 1hr/wk 

1. The Rights and Responsibilities of Engineers: Introduction, Professional 
Responsibilities, Professional Rights, Whistle-Blowing. 
2. Ethical Issues in Engineering Practice: Introduction, Environmental Ethics, Computer 
Ethics, Ethics and Research.    
3. Doing the Right Thing: See how ethical problems can be avoided; learn how engineers 
can cooperate with each other and with clients and government agencies to be sure that 
the ethically correct choice is made. Analysis current ethics problem like what happen in 
Volkswagen's company. 
4. Selective Case Study 
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Subject: Project Management                          Theoretical: 2 hrs/wk 
Code: E404                                                              Practical: --- 
Class: 4th Year                                                         Tutorial: - 
Pre-requisite: None                                                 Units: 2    
========================================================  

INTRODUCTION                                                                                      2 hrs 
Construction Industry, the Players, Categories of Construction Projects, Project Manager, 
Project Phases                                                                   
CONTRACT STRATEGY                                                                         2 hrs 
Organization Structures, Contractual Relationships, Construction Contracts, Contract 
Documents, Tender Documents, Tendering Methods, Bid Evaluation                                          
PROJECT PLANNING AND SCHEDULING                                         4 hrs 
Introduction, Project Planning Steps, Estimating Activity Duration and Direct Cost 
PROJECT SCHEDULING                                                                        8 hrs 
Introduction, the Critical Path Method, Calculations for the Critical Path Method, Time-
Scaled Diagram, Schedule Presentation, Criticisms to Network Techniques, Solved Examples 
SCHEDULING OF REPETITIVE PROJECTS:                                    8 hrs 
Introduction, Linear Projects, Resource Driven, Scheduling, Summary Diagrams, Line of 
Balance. 
RESOURCES MANAGEMENT:                                                               8 hrs 
(Introduction, Resource Definition, Resource Management, Resource Allocation, Resource 
Aggregation, Resource Leveling, Scheduling Limited Resource, Case Study)                                 
PROJECT TIME-COST TRADE-OFF:                                                    6 hrs 
Introduction, Tine-Cost Trade-off, Activity Tine-Cost Relationship, Project Time-Cost 
Relationship, Shortening Project Duration                                                                                             
PROJECT FINANCE AND CONTRACT PRICING:                            8 hrs 
Introduction, Contract Cash Flow, Project Cash Flow, Discounted cash Flow, Finalizing a 
Tender Price, Pricing Policy                                                                                        
SCHEDULE UPDATING AND DELAYS:                                                4 hrs 
Scheduling updating, delays. 
COST CONTROL: Developing Cost Curves, the Earned Value Concept   2 hrs 
 
 
 
Subject: Digital Communications II                           Theoretical: 3 hrs/wk 
Code: CE402                                                                Practical: --- 
Class: 4th Year                                                             Tutorial: 1 hr/wk 
Pre-requisite: CE309, CE310, CE401                        Units: 3      
================================================================ 
1. Passband Transmission of Digital Data: 
Advantages and disadvantages of passband transmission compared with baseband 
transmission, Requirements and types of passband transmission, BASK: generation, 
detection, spectrum and bandwidth, signal space analysis,  BPSK: generation, detection, 
spectrum and bandwidth, signal space analysis, BFSK: generation, detection, spectrum and 
bandwidth, signal space analysis, DPSK: generation, detection, spectrum and bandwidth, 
signal space analysis,  QPSK: generation, detection, spectrum and bandwidth, signal space 
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analysis, MSK: generation, detection, spectrum and bandwidth, signal space analysis, M-ary 
PSK: generation, detection, spectrum and bandwidth, signal space analysis, QASK: 
generation, detection, spectrum and bandwidth, signal space analysis, M-ary FSK: 
generation, detection, spectrum and bandwidth, signal space analysis, Comparison between 
Digital Modulation Techniques, Probability of error in Matched filter, Probability of error 
Coherent BASK,  Probability of error BPSK, Effect of imperfect phase synchronization on 
Pe of BPSK,  Probability of error Coherent BFSK, Probability of error QPSK, Noncoherent 
orthogonal modulation: Noncoherent BFSK and DPSK, Probability of error noncoherent 
BASK, Symbol error performance of  M-ary Systems: M-ary PSK, M-ary FSK, QAM, MSK, 
Performance comparison of digital modulation systems. 
 
2. Spread Spectrum Modulation:  
model of spread spectrum system, generation of pseudo-noise (PN) sequences, direct 
sequence spread spectrum (DS-SS) signals, frequency hopped spread spectrum (FH-SS) 
signals, synchronization in spread spectrum systems, comparison of spread spectrum 
methods, application of spread spectrum modulation. 
 
 
 
Subject: Microwaves Engineering II                             Theoretical: 3 hrs/wk 
Code: CE404                                                                     Practical: --- 
Class: 4th Year                                                                   Tutorial: - 
Pre-requisite: CE311, CE312, CE403                             Units: 3    
======================================================== 
1) Electromagnetic Resonators: 
Distributed parameter resonant circuit, Cavity resonators, Excitation of resonators. 
 
2) Microwave Passive Devices:  
Terminations; Attenuators & phase shifters; Waveguide bends twists; Scattering matrix; T. 
and hybrid junctions; Directional couplers; Microwave filters; Ferrite devices such as 
isolators, circulators, phase shifters, etc. 
 
3) Microwave Active Devices: 
Klystron and reflex Klystron tubes; Magnetron and traveling wave tubes; Pointcontact and 
schottkey barrir detectors; Avlanche and transfer electron devices; PIN diodes; GUNN 
diodes; Microwave amplifier and oscillators used in communication and satellite systems. 
 
 
Subject: Antennas and Propagation II                            Theoretical: 3 hrs/wk 
Code: CE406                                                                     Practical: --- 
Class: 4th Year                                                                   Tutorial: 1 hrs/wk 
Pre-requisite: CE311, CE312, CE405                             Units: 3    
================================================================= 
1. Electromagnetic Radiation: 
Review of Electromagntic, Vector magnetic potential approach, Solution of the wave 
equation, Hertzian dipole. 
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2. Antenna Basics: 
Basic Antenna Parameters, Radiation Patterns, Beam Area (or Beam Solid Angle), Radiation 
Intensity, Beam Efficiency, Directivity and Gain, Bandwidth, Antenna Apertures, Effective 
Height, The Radio Communication Link, Antenna Field Zones, Polarization, Signal-to-noise 
Ratio (SNR), Antenna Temperature, Antenna Impedance, Front-to-back Ratio, Receiving 
antenna. 
3. Wire Antennas: 
Introduction, Short Dipole, Radiation Resistance and Directivity, Half-wave Dipole, 
Monopole, Small Loop Antenna. 
4. Antenna Arrays: 
Introduction, linear Array and Pattern Multiplication, Two-element Array, Uniform Array, 
Polynomial Representation, Array with Non-uniform Excitation, Binomial Array, Chebyshev 
Array Synthesis. 
 
 
 
Subject: Laboratories-8                                           Theoretical: --- 
Code: CE408                                                            Practical: 6 hrs/wk 
Class: 4th Year                                                          Tutorial: --- 
Pre-requisite: None                                                  Units: 2 
======================================================== 
This course contains two laboratories: 
 

1. Control Engineering Lab.                                        3  hrs/wk 
2.  Antennas and Digital Communications Lab.             3 hrs/wk 
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Electives for 4th Year CE 
 
 

Communication & Electronics Specialization: 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
4th Year 

CE409 Optical Communications 2 2 - 1 
CE410 Optoelectronics 2 2 - 1 
CE411 PLC & Industrial Automation 2 2 - 1 
CE412  Wireless and Mobile Communications 2 2 - 1 
CE413 Communication Electronics 2 2 - 1 
CE414 Fundamentals of Biomedical Engineering 2 2 - 1 
CE415 Satellite Communications 2 2 - 1 
CE416 Information Theory and Coding 2 2 - 1 
CE417 Radar & Navigation Systems 2 2 - 1 
CE418 TV Engineering 2 2 - 1 
 
 
Subject: Optical Communications                                                    Theoretical: 2 hrs/wk 
Code: CE409                                                                                        Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
1. Optical Fibers and Optical Fiber Cables 
 
2. Optical Sources 
 
3. Optical Transmitter 
 
4. Optical detectors 
 
5. Optical Receivers 
 
6. Optical Fiber Connections 
 
7. Optical Amplification 
 
8. Optical Telecommunication Applications 
 
9. Optical Sensors 
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Subject: Optoelectronics                                                                   Theoretical: 2 hrs/wk 
Code: CE410                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
- Light Waves in a Homogeneous Medium. Refractive Index. Group Velocity and Group 

Index. Magnetic Field, Irradiance and Poynting Vector. 
- Snell's Law and Total Internal Reflection (TIR). Fresnel's Equations. Multiple 

Interference and Optical Resonators. Goos-Hänchen and Optical Tunneling. Temporal 
and Spatial Coherence. Diffraction Principles. 

- Symmetric Planar Dielectric Slab Waveguide. Modal and Waveguide Dispersion in the 
Planar Waveguide. Step Index Fiber. Numerical Aperture. 

- Dispersion in Single Mode Fibers. Bit-Rate, Dispersion, Electrical and Optical 
Bandwidth. The Graded Index Optical Fiber. Light Absorption and Scattering. 
Attenuation in Optical Fibers. Fiber Manufacture. 

- Semiconductor Concepts and Energy Bands. Direct and Indirect Bandgap 
Semiconductors: E-k Diagrams. pn Junction Principles. 

- The pn Junction Band Diagram. Light Emitting Diodes. LED Materials. Heterojunction 
High Intensity LEDs. LED Characteristics. LEDs for Optical Fiber Communications. 

- Stimulated Emission and Photon Amplification. Stimulated Emission Rate and Einstein 
Coefficients. Optical Fiber Amplifiers. Gas Laser: The He-Ne Laser. The Output 
Spectrum of a Gas Laser. LASER Oscillation Conditions. Principle of the Laser Diode. 

- LASER Oscillation Conditions. Principle of the Laser Diode. Heterostructure Laser 
Diodes. Elementary Laser Diode Characteristics. Steady State Semiconductor Rate 
Equation. 

- Light Emitters for Optical Fiber Communications. Single Frequency Solid State Lasers. 
Quantum Well Devices. Vertical Cavity Surface Emitting Lasers (VCSELs). Optical 
Laser Amplifiers. Holography. 

- Principle of the pn Junction Photodiode.  
- The pin Photodiode. Avalanche Photodiode. Heterojunction Photodiodes. 

Phototransistors. Photoconductive Detectors and Photoconductive Gain. Noise in 
Photodetectors. 
 

- Solar Energy Spectrum. Photovoltaic Device Principles. pn Junction Photovoltaic I-V 
Characteristics. Series Resistance and Equivalent Circuit. Temperature Effects. Solar 
Cells Materials, Devices and Efficiencies. 

- Polarization. Light Propagation in an Anisotropic Medium: Birefringence. Birefringent 
Optical Devices. Optical Activity and Circular Birefringence. 
 

- Electro-Optic Effects. Integrated Optical Modulators. Acousto-Optic Modulator. 
Magneto-Optic Effects. Non-Linear Optics and Second Harmonic Generation. 
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Subject: PLC & Industrial Automation                                            Theoretical: 2 hrs/wk 
Code: CE411                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
Introduction to Industrial Automation:   
Sensors & Actuators: 
Definition and history of PLC, PLC types and selection criteria for PLC: 
PLC Architecture and Its Operation:                                                          
PLC architecture, Scanning process, sourcing and sinking 
PLC Ladder Programming:                                                                       
PLC contact and coil instructions, PLC basic functions, PLC timer instructions, PLC counter 
instructions, rotate and shift instructions and miscellaneous instructions.  
Applications:                                                                                        
 
 
Subject: Satellite Communications                                                   Theoretical: 2 hrs/wk 
Code: CE415                                                                                        Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
- International satellites; domestic satellites. 
- Direct Broadcast Satellites. 
- Orbits and launchers, spacecraft, link budgets. 
- Modulation, multiplexing. 
- Coding and multiple access techniques. 
- Electromagnetic wave propagation in the free space. 
- Effects of the atmospheric layers for C, Ku, K-bands. 
- Path Loss Calculations (ERP and G/T). 
- Microwave uplink, downlink, and transponder characterization. 
- Receivers and noise temperatures. 
- Uplink and downlink amplifiers, frequency converters, modulators, demodulators. 
- Microwave Tubes; Low Noise receivers. 
- Telemetry, tracking and command. 
- Interference and interference analysis. 

 
 

Subject: Wireless and Mobile Communications                             Theoretical: 2 hrs/wk 
Code: CE412                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
1- CELLULAR CONCEPT AND SYSTEM DESIGN FUNDAMENTALS  
2- MOBILE RADIO PROPAGATION  
3- MODULATION TECHNIQUES AND EQUALIZATION  
4- CODING AND MULTIPLE ACCESS TECHNIQUES  
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5- WIRELESS SYSTEMS AND STANDARDS: Second Generation and Third Generation 
Wireless Networks and Standards, WLL, Blue tooth. AMPS, GSM, IS-95 and DECT 
 
 
Subject: Communication Electronics                                                Theoretical: 2 hrs/wk 
Code: CE413                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
Nonlinear controlled sources: piecewise linear, square-law, exponential and differential pair 

characteristics. Low level amplitude modulation and analog multiplication. Narrow band 

transformer as a coupler. Nonlinear loading of tuned circuits. Tuned large signal amplifiers 

and frequency multipliers. Phased locked loops. Sinusoidal oscillators. Frequency 

synthesizers, mixers, modulators, and demodulators. Basic transmitters and receivers. 

 
 
Subject: Information Theory and Coding                                           Theoretical: 2 hrs/wk 
Code: CE416                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
- Fundamentals of Information Theory 
- Measurement of Information 
- Entropy and Entropy Rate 
- Discrete Memoryless Cahnnel (DMC) 
- Channel Matrix 
- Conditional and Joint Entropies 
- Mutual Information 
- Channel Capacity and Shannon's Theorem 
- Types of Discrete Memoryless Channels; Noseless and BSC and others 
- Continuous Channel and AWGN Channel 
- Source Coding and Source Coding Theorem 

- Entropy Coding: Shannon-Fano Encoding Algorithm, Huffman Encoding Algorithm, 
Lempel-Ziv Encoding Algorithm. 
- Channel Coding Theorem: Block Codes and Single-Parity Check Codes. 
- Linear Block Codes: Linear Parity Check Codes, Parity Check matrix, Syndrome Decoding 
Rule. 
- Hamming Codes, Minimum Distance Decoding Rule. 
- Cyclic Codes: Generator Matrix for Systematic and Non-Systematic Cyclic Codes, 
Syndrome Polynomial Cyclic decoding Rule, Special Types of Cyclic Codes. 
- Convolutional Codes: Generation and Code Rate. 
- Representation of Convolutional Codes: Connection Diagram, Impulse Response Diagram, 
polynomial Representation, Tree Diagram, State Diagram, Trellis Diagram. 
- Decoding of Convolutional Codes: Viterbi Algorithm. 
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Subject: Fundamentals of Biomedical Engineering                          Theoretical: 2 hrs/wk 
Code: CE414                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
- History and Progress of Biomedical Engineering 
- Introduction to cell physiology: the neuron and synapses 
- Sources of bioelectrical potentials 
- Physiology and measurement of ENG 
- Physiology and measurement of EMG 
- Physiology and measurement of ECG 
- Physiology and measurement of ECG 
- Physiology and measurement of EEG 
- Physiology and measurement of Evoked Potential 
- Physiology and measurement of ERG, EOG and PERG 
- Physiology and measurement of Blood pressure 

 
 
 
Subject: Radar & Navigation Systems                                              Theoretical: 2 hrs/wk 
Code: CE417                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
- Radar Fundamentals  
- Radar Classifications  
- The Radar Equation  
- Radar Equation with Jamming 
- Bistatic Radar Equation  
- Radar Losses  
- Continuous Wave and Pulsed Radars 
- CW Radar Equation &Linear FM (LFM) 
- CW Radar 
- Pulsed Radar  
- Range and Doppler  
- Ambiguities & Resolving Range Ambiguity 
- Resolving Doppler Ambiguity 
- Clutter and Moving  
- Target Indicator (MTI) 
- Clutter  
- Radar Equation for Area Clutter 
- Radar Equation for Volume Clutter 
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Subject: TV Engineering                                                                   Theoretical: 2 hrs/wk 
Code: CE418                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2   
================================================================ 
Basic television principle: 
Introduction, audio and video transmission, scanning principle , TV broadcasting, 
system , transmission & reception, Aspect ratio, Resolution, Video bandwidth. 
Composite Video Signal Video signals, composite video signal, blanking signal, horizontal & 
vertical blanking and sync pulses, Color synchronizing signal. 
Television Cameras: 
Introduction, Image orthicon, Vidicon , plumbicon , characteristics of camera tubes, video 
processing of camera pick – up signal, comprison of camera tubes. 
TV Transmitter: 
Video modulation, vestigial sideband transmission, standard TV channels Characteristics, TV 
transmitter, TV standards.  
Receiver: 
Introduction , Block diagram, Receiver controls, RF tuners, Video channel and picture 
tube, AGC and synchronization circuits, Deflection circuit (Horizontal and vertical ), 
video detector, Sound section. 
Color TV Principles: 
Introduction, compatibility, colour fundamentals, chromaticity diagram, color picture tubes 
(Delta – gun, P.I.L, & trintron), purity and convergence. 
Color Signal Transmission and Reception: 
Introduction, modulation of color difference signals, formation of chrominance 
signal, Introduction of NTSC, PAL and SECAM color system. 
Introduction to HDTV and digital TV system 
TV displays LCD and Plasma. 
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Power & Machines Specialization 
 
 
 

Third Year/Power & Machines 
 

First Semester Second Semester 

Subject Units 
Weekly hours Subject 

 Units 
Weekly hours 

Th. Prac. Tut. Th. Prac. Tut. 

Engineering  
Analysis 3 3 - 1 

Engineering 
Numerical 
Methods 

3 3 - 1 

Induction 
Machines 3 3 - - Synchronous 

Machines 3 3 - - 

Electric Power 
Generation & 
Transmission 

3 3 - 1 Electrical Power 
Distribution 3 3 - 1 

Analog 
Electronics 2 2 - 1 Digital Electronics 2 2 - 1 

Electromagnetic 
Fields  2 2 - 1 High Voltage 

Engineering 2 2 - 1 

Control Theory  2 2 - 1  Communication 
Systems 2 2 - 1 

Elective  2 2 - 1 Elective  2 2 - 1 
Laboratories-5 
[AC Electrical 

Machines+ 
Control 

Engineering + 
Electronics& 

Communications]  

2 - 6 - 

Laboratories-6 
[AC Electrical 

Machines+ 
Control 

Engineering + 
Electronics & 

Communications] 

2 - 6 - 

Total 19 17 6 6 Total 19 17 6 6 
29 29 
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3rd Year/1st Semester 
 
Subject: Engineering Analysis                                                              Theoretical: 3 hr/wk 
Code: PM301                                                                                           Practical: --- 
Class: 3rd Year                                                                                         Tutorial: 1 
Pre-requisite: E201, E202                                                                       Units: 3     
================================================================= 
Fourier Transform 
Properties, convolution theorem, power spectral, density and correlations, signals and linear 
systems, applications. 
The Z-Transform 
Region of convergence, properties of Z-transforms, Z-transform pairs, the inverse of Z-
transform, analysis and discrete-time systems, applications. 
Statistics 
Definitions, frequency distribution (relative & cumulative, mean, standard deviation). 
Probability Theorem 
Definitions, mutually exclusive and conditional probability, permutations and combinations, 
probability distribution functions (Binomial, Poisson). 
Complex Variable Theory 
Functions of complex variables, complex differentiation, analytic functions and its 
properties, integration in the complex plane, Cauchy’s theorem, Cauchy’s integral formula 
for simply and multiply connected regions, Taylor’s and Laurent series, the residue theorem. 
Solution of Differential Equations using power series 
Legendre’s equation, Legendre’s polynomials, Bessel function of the first and second orders, 
Bessel function properties. 
Partial Differential Equations 
Wave equation, Laplace equation, solution of boundary condition problems, general solution, 
solution by separation of variables. 
Matrix Analysis 
Review of matrix theory, linear transformation, Eigen values and Eigen vectors, Laplace 
transform of matrices, application of electric circuits. 
 
 
 
Subject: Induction Machines                                                               Theoretical: 3 hr/wk 
Code: PM303                                                                                         Practical: --- 
Class: 3rd Year                                                                                       Tutorial: - 
Pre-requisite: EE209                                                                             Units: 3     
================================================================= 
Three-Phase Induction Motors 
Construction and principle of operation, equivalent circuit, torque-speed characteristics, 
starting and maximum torque, phasor and circle diagrams, starting of 3-phase induction 
motor, speed control of 3-phase induction motor, braking of 3-phase induction motor, 
induction generator. 
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Single Phase Induction Motor  
Types of single-phase induction motors, analysis of single phase IM using double revolving 
field theory, characteristics and windings of single phase IM, circle diagram, analysis of 
combined winding performance using revolving field theory, symmetrical components 
analysis, MMF components and components eliminations, general equivalent circuit and 
particular cases. 
 
 
 
Subject: Electrical Power Generation & Transmission                 Theoretical: 3 hrs/wk 
Code: PM305                                                                                       Practical: --- 
Class: 3rd Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 3      
================================================================ 
Sources of Electrical Energy 
Structure of power system and its elements, major sources of primary energy, power stations, 
steam, hydro, gas turbines, nuclear, M.H.D generation, renewable energy sources, solar 
energy, wind generators, other renewable sources, AC and DC single and 3-phase 
transmission, development of electric power in Iraq. 
Economical Aspects of Power Systems 
Economics of generation, load curves, choice of size and number of generator units, effect of 
system voltage on transmission efficiency of power supply system, choice of transmission 
voltage, conductor size and Kelvin’s law, power factor improvement, most economical 
power factor, tariffs. 
Mechanical Design of Transmission Lines 
Conductor materials, line supports, sag, calculation of sag, effect of wind and ice, insulators, 
voltage distribution over an insulator string, string efficiency, improving string efficiency. 
Transmission Line Parameters 
Line resistance, line inductance, single-phase line with multi-conductors, bundling, line 
inductance of three-phase transmission systems, single-phase and three-phase capacitance. 
Electrical Characteristics of Overhead Transmission Lines 
Representation of lines, short, medium, long T.L., the equivalent circuit of a long 
transmission line, power factor flow through a transmission line, power circle diagram, line 
regulation, reactive compensation of transmission line. 
Corona 
 Phenomenon, disruptive critical voltage, visual critical voltage, corona losses, factor and 
conditions affecting corona losses. 
Underground Cables 
Conductor materials, insulating materials, sheathing end armouring materials, types of 
cables, insulation resistance, stress and capacitance, use of intersheaths, capacitance grading, 
power factor in cables, capacitance in three core cables, thermal characteristics, comparison 
between overhead lines and underground cables. 
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Subject: Analog Electronics                                                              Theoretical: 2 hrs/wk 
Code: PM307                                                                                     Practical: --- 
Class: 3rd Year                                                                                   Tutorial: 1 hr/wk 
Pre-requisite: EE105, EE204, EE205                                               Units: 2      
================================================================ 
Operational Amplifiers 
The ideal OP amplifier, the inverting configuration, the non-inverting configuration, 
difference amplifiers, integrators and differentiators, DC imperfections, effect of finite open 
loop gain and bandwidth on circuit performance, large signal operation of OP Amps, the 741 
OP-Amp circuit, some OP Amp applications. 
Active Filters 
Filters concept, types, direct realization approach, simulated inductance methods, variable 
frequency, scaling methods, state variable filter, cascading realization approach, single 
operation amplifier structures, voltage controlled voltage source circuits, multiple loop 
feedback circuits. 
Oscillators 
Oscillator concepts, Low frequency oscillators, RC-phase shift oscillators, Wien-bridge 
oscillators, High frequency oscillators, Hartley oscillators, Colpitts oscillators, Clapp and 
Meissner oscillators, Negative resistance oscillators, Crystal oscillators. 
Voltage and Current Regulators 
Zener diode stabilizers, line regulation, voltage regulators, series regulators, shunt regulators, 
switching regulators, current regulators, typical current, grounded load C.R. 
Analogue Multiplexers 
Analogue multiplier operation, characteristics and applications. 
Analogue Multipliers 
Logarithmic multiplier, quainter-square multiplier, triangle-averaging multiplier, time 
division multiplier, current rationing multiplier 
 
 
Subject: Electromagnetic Fields                                                         Theoretical: 2 hrs/wk 
Code: PM309                                                                                         Practical: --- 
Class: 3rd Year                                                                                       Tutorial: 1 hr/wk 
Pre-requisite: None                                                                                Units: 2     
================================================================= 
1. Vector Analysis: 
Vector Addition and Subtraction, Dot product, Cross product, Coordinate systems, Integral 
containg vector functions, Gradient, Divergence, Curl, Stoke's Theorem, Helmholtz's 
Theorem. 
2. Static Elecvtric Fields: 
Coulom's law, Gauss's law and applications, Conductors in static electric fields, Dielectric in 
static electric fields, Electric flux density and dielectric constant, Boudary conditions for 
electrostatic fields, Capacitance and capacitors, Electrostatic energy and forces. 
3.Steady Electric Currents: 
Current density and Ohm's law, EMF and Kirchhoff's voltage law, Equation of continuity and 
Kirchhoff's current law, Power dissipation and Joule's law, Boundary conditions for current 
density, Resistance calculation. 
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4. Static Magnetic Fields: 
Verctor magnetic potential, Biot-Savart law and applications, The magnetic dipole, 
Magnetization and equivalent current densities, Magnetic field intensity and relative 
permeability, Magnetic circuits, Behaviour of magnetic materials, Boundary conditions for 
magnetostatic fields, Inductance and inductors, Magnetic Energy, Magnetic forces and 
torques.    
 
Note: The preferred text book is:     D. K. Cheng, "Field and Wave Electromagnetics" 
 
 
 
Subject: Control Theory                                                                  Theoretical: 2 hrs/wk 
Code: PM311                                                                                     Practical: --- 
Class: 3rd Year                                                                                  Tutorial: 1 hrs/wk 
Pre-requisite: None                                                                           Units: 2      
================================================================ 
1-Introduction and review:                                                                     
2-Modeling of Control Systems:                                                            
3-Time domain analysis:                                                                       
4- Stability:                                                                                                
5- Frequency domain analysis:                                                              
6-Design of feedback control systems:                                                   
7-PID Controller Design  
8-Brief review of Digital Control: 
9-Brief review of Intelligent Control                                                                         
 
 
 
Subject: Laboratories-5                                                                 Theoretical: --- 
Code: PM313                                                                                   Practical: 6 hrs/wk 
Class: 3rd Year                                                                                Tutorial: --- 
Pre-requisite: None                                                                         Units: 2      
============================================================= 
This course contains two laboratories: 
 

1. AC Machines Lab.                                          3 hrs/wk 
2. Control Engineering Lab.                               3 hrs/2wk 
3. Electronics&Communications Lab.                3 hrs/2wk 
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3rd Year/2nd  Semester 
 
 
Subject: Engineering Numerical Methods                                       Theoretical: 3 hr/wk 
Code: PM302                                                                                       Practical: --- 
Class: 3rd Year                                                                                     Tutorial: 1 
Pre-requisite: PM301                                                                          Units: 3     
================================================================= 
Introduction: why numerical methods,  
Solution of non-linear equations (roots finding): graphical method, bisection method, method 
of iteration, Newton's method, the secant method.  
Solving sets of linear equations: matrix notation, Gaussian elimination method, evaluation of 
the inverse of a matrix, matrix inverse method, LU factorization method, Gauss-Seidel 
iteration method, Eigen values and Eigenvectors. Solving set of set of nonlinear equations.  
Numerical interpolation: polynomial interpolation, linear interpolation, quadratic 
interpolation, higher degree interpolation (LaGrange's interpolation), error in polynomial 
interpolation.  
Numerical differentiation and integration: derivatives from interpolating polynomials, 
trapezoidal & Simpson’s rules for numerical integration. 
 
 
 
Subject: Synchronous Machines                                                       Theoretical: 3 hr/wk 
Code: PM304                                                                                       Practical: --- 
Class: 3rd Year                                                                                     Tutorial: - 
Pre-requisite: PM303                                                                          Units: 3     
================================================================ 
Synchronous Machines 
Alternators, construction, salient and non-salient pole types, linear and non-linear analysis of 
cylindrical rotor, salient-pole machines (two-reactance and general methods),E.M.F. 
equation, armature reaction equation, power, parallel operation of synchronous generators, 
performance of generator connected to infinite-bus, V-curves, synchronous motor, method of 
starting, phasor diagram and equivalent circuit, hunting of synchronous machine. 
 

 
 

Subject: Electrical Power Distribution                                      Theoretical: 3 hrs/wk 
Code: PM306                                                                                Practical: --- 
Class: 3rd Year                                                                              Tutorial: 1 hr/wk 
Pre-requisite: PM305                                                                   Units: 3      
================================================================= 
Distribution System Configuration:  
Various distribution system circuit components, representation and parameters radial, ring, 
spike, spindle, and interconnected systems.  
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Electrical Design of Distribution Systems:  
Voltage level, selecting various system components, transformers, cables, overhead lines, 
switching and protective gear, voltage drop & power loss calculations, economic 
considerations.  
Distribution inside Large Buildings:  
Single rising mains, individual floor supply, ring supply, double feed and grouped supply, 
vertical and horizontal supply systems, main, sub main, and final distribution boards.  
Industrial Power Distribution: 
 Special features, equipment layout, cable trenches, cable trays, Grounding, emergency 
power supply.  
Reactive Power Control in Distribution Systems:  
Individual, grouped, and centralized compensation, advantages, size and location of reactive 
power control equipment.  
Electrical Load Management:  
Objectives, devices controlled, various methods of load control, practical implementation 
problems.  
 
 
 
Subject: Digital Electronics                                                              Theoretical: 2 hrs/wk 
Code: PM308                                                                                      Practical: --- 
Class: 3rd Year                                                                                    Tutorial: 1 hrs/wk 
Pre-requisite: EE206, EE207                                                            Units: 2      
================================================================= 
Integrated Circuit Technologies 
Basic operational characteristics and parameters, CMOS Circuits, TTL Circuits, practical 
considerations in the use of TTL, comparison of CMOS and TTL performance, Emitter 
coupled logic (ECL) circuits, BiCMOS digital circuits, PMOS, NMOS, and E2MOS. 
Memory Circuits: 
Semiconductor memories: Types and architectures. 
Programmable Logic Devices  
FPD (Field Programmable Device), PLD (Programmable Logic Device), PLA 
(Programmable Logic Arrays), PAL (Programmable Array Logic), SPLD/CPLD 
(Simple/Complex Programmable Logic Device), GAL (Generic Array Logic), PLD 
Programming, ASIC, Digital System Applications, and introduction to the FPGA. 
Linear Digital ICs: 
Introduction, comparator unit operation, D/A convertors (Binary weighted D/A converters, 
R/2R D/A converters, IC D/A converters), A/D convertors (parallel encoded A/D converters, 
counter ramped A/D converters, successive approximation A/D converters, IC A/D 
converters), Timer IC unit (astable, monostable and bistable using 555 timer), Voltage 
controlled oscillator, Phase locked loop, interfacing circuitry. 
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Subject: Communication Systems                                                      Theoretical: 2 hrs/wk 
Code: PM310                                                                                       Practical: --- 
Class: 3rd h Year                                                                                  Tutorial: 1 
Pre-requisite: None                                                                             Units: 2      
================================================================= 
1. Elements of Communication Systems: channel bandwidth and rate of transmission, 
bandpass signals and filters, 
2. Linear modulation: AM, DSB, SSB, VSB, FDM 
3. Angle modulation: FM and PM: generation, modulation and demodulation 
4. Introduction to Digital communication systems: Sampling theory, Reconstruction and 
aliasing, Uniform and Non-Uniform Quantizing, Companding, PAM, PWM, PPM, PCM. 
 
 
Subject: High Voltage Engineering                                                     Theoretical: 2 hrs/wk 
Code: PM312                                                                                         Practical: --- 
Class: 3rd Year                                                                                       Tutorial: 1 
Pre-requisite: None                                                                               Units: 2      
================================================================= 
Electrical Breakdown in Gases, Solids and Liquids Classical gas laws, the sparking voltage-
Paschen's law, the breakdown field strength, breakdown in uniform and non-uniform fields, 
partial breakdown and corona, polarity effect, breakdown in solids and liquids.  
Electrostatic Fields: Electrostatic field distribution, breakdown strength of insulating 
materials, fields in homogeneous materials, fields in multilayer materials, stress control, 
experimental field analysis techniques.  
Generation of High Voltages: AC, DC, and impulse high voltages, testing transformers, 
series resonant circuits, impulse voltages, operation and construction of impulse generators.  
Measurement of High Voltages: Voltage measurements by spark gaps, sphere gaps, 
uniform field gaps, electrostatic voltmeters, voltage dividers.   
Over-voltages and Insulation Coordination: The lightning mechanism, simulated lightning 
surges for testing, protection against over-voltages, insulation coordination. 
 
 
 
Subject: Laboratories-6                                                                           Theoretical: --- 
Code: PM314                                                                                             Practical: 6 hrs/wk 
Class: 3rd Year                                                                                           Tutorial: --- 
Pre-requisite: None                                                                                   Units: 2      
================================================================= 
This course contains two laboratories: 
 

1. AC Machines Lab.                                          3 hrs/wk 
2. Control Engineering Lab.                                3 hrs/2wk 
3. Electronics&Communications Lab.                3 hrs/2wk 
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  Electives for 3rd Year PM 
 

 
                                        Power & Machines Specialization: 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac. Tut. 
3rd Year 

PM315 Data Transmissions & Computer Networks 2 2 - 1 
PM316 Microprocessors & Microcontrollers 2 2 - 1 
PM317 Lighting Engineering 2 2 - 1 
PM318 Digital Signal Processing 2 2 - 1 
PM319 Building Electrical Systems Design 2 2 - 1 

 
 

 
 

Subject: Data Transmission & Computer Networks                   Theoretical: 2 hrs/wk 
Code: PM315                                                                                     Practical: --- 
Class: 3rd Year                                                                                  Tutorial: 1 hr/wk 
Pre-requisite:  None                                                                          Units: 2      
================================================================= 
 Introduction to the Computer Network (6 hours)  
What is a Network? Benefits of Computer Networking, Network Building Blocks, Types of 
Networks, the Network operating System.  
Network Standards (6 hours)  
What does standard mean? Layered network architecture, reference models (OSI, TCP/IP), 
and different forms of data unit. 
Computer Networks classification and connectivity devices (6 hours)  
General network classification methods, networks classification by geographical coverage, 
Local Area network (LAN), metropolitan area network (MAN), Wide area network (WAN), 
Internetworking (Internet), Intranet, and Extranet, Connectivity devices.  
TCP/IP protocol suite and Internet protocol Addressing (8 hours)  
TCP/IP protocol suite, IP addressing, Classful IP addressing, network and host identification, 
reserved IP addresses, IP addresses classes, Broadcast addresses, and Address masking. 
 Networks and subnetworks (8 hours)  
Subnetting, Network address Hierarchy, subnet masks, subnet Addresses, Class A subnet 
masks, class B subnet masks, Class C subnet masks, Supernetting, Classless IP addressing, 
and classless Interdomain Routing. 
Routing (7 hours)  
Routing principle, routing algorithms and routing protocols, routing protocols.   
Transmission medium (4 hours)  
Fundamental of transmission systems, transmission medium general classification and 
characteristics, guided transmission medium, unguided transmission medium.   
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Subject: Microprocessors & Microcontrollers                               Theoretical: 2 hrs/wk 
Code: PM316                                                                                       Practical: --- 
Class: 3rd Year                                                                                    Tutorial: 1 hr/wk 
Pre-requisite:  EE211                                                                         Units: 2      
================================================================= 
THE 8086 MICROPROCESSOR                                  
Introduction to 8086 – Microprocessor architecture – Addressing modes – Instruction set and 
assembler directives – Assembly language programming – Modular Programming – Linking 
and Relocation – Stacks – Procedures – Macros – Interrupts and interrupt service routines – 
Byte and String Manipulation. 
 8086 SYSTEM BUS STRUCTURE                        
 8086 signals – Basic configurations – System bus timing –System design using 8086 – IO 
programming – Introduction to Multiprogramming – System Bus Structure – Multiprocessor 
configurations – Coprocessor, Closely coupled and loosely Coupled configurations – 
Introduction to advanced processors. 
 I/O INTERFACING                               
Memory Interfacing and I/O interfacing – Parallel communication interface – Serial 
communication interface – D/A and A/D Interface – Timer – Keyboard /display controller – 
Interrupt controller – DMA controller – Programming and applications Case studies: Traffic 
Light control, LED display , LCD display, Keyboard display interface and Alarm Controller 
 MICROCONTROLLER                  
Architecture and programming. 
 INTERFACING MICROCONTROLLER                   
 Programming Timers – Serial Port Programming – Interrupts Programming – LCD & 
Keyboard Interfacing – ADC, DAC & Sensor Interfacing – External Memory Interface- 
Stepper Motor and Waveform generation. 
 
 

 
Subject: Lighting Engineering                                                         Theoretical: 2 hrs/wk 
Code: PM317                                                                                      Practical: --- 
Class: 3rd Year                                                                                    Tutorial: 1 hr/wk 
Pre-requisite:  None                                                                            Units: 2      
================================================================= 
Definitions , Measuring Light and Illumination Terms, Laws of Illumination, Calculation of 
Luminance (L) of a Diffuse Reflecting Surface, Laws Governing Illumination of Different 
Sources , How to Select the Recommended Illuminance Level ,  Zonal Cavity Method of 
Calculating Illumination,  Lamp Characteristics and Selection Guide,  How Light Affects 
Color, Integrating Sphere or Photometer, Diffusing and Reflecting Surfaces: Globes and 
Reflectors, Lighting Schemes ,Illumination, Required for Different Purposes , Space / Height 
Ratio, Design of Lighting Schemes and Lay-outs, Utilization, Factor or Coefficient of 
Utilization [CU] , Light Loss Factor (LLF) or Depreciation Factor (p) , Floodlighting , 
Artificial Sources of Light ,  Incandescent Lamp, Filament Dimensions , Incandescent Lamp 
Characteristics, Clear and Inside, frosted Gas-filled Lamps, Discharge Lamps, Sodium 
Vapour Lamp, High- pressure Mercury Vapour Lamp ,  Fluorescent Mercury, Vapour 
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Lamps,  Fluorescent Lamp,  Circuit with Thermal Switch , Startless Fluorescent Lamp 
Circuit ,  Stroboscopic Effect of Fluorescent Lamps ,  Comparison of Different Light Sources 

 
 
 
 

Subject: Digital Signal Processing                                                     Theoretical: 2 hrs/wk 
Code: CE318                                                                                        Practical: --- 
Class: 3rd Year                                                                                     Tutorial: 1 hrs/wk 
Pre-requisite:  EE202, EE203                                                             Units: 2      
================================================================= 

1. Fundamentals of discrete time systems: introduction, basic definitions, important 
Discrete Time (DT) signals, DT systems, and Fourier transform of sequences. 

2. The Z transform: definition of Z-transform, inverse Z-transforms, relationships between 
system representations, computation of frequency response. 

3. Realizations of digital filters: direct form realizations of IIR filters, cascade realizations 
of IIR filters, parallel realizations of IIR filters, and realizations of FIR filters. 

4. Sampling: Sampling of continuous time signals, changing the sampling rate, multi-rate 
signal processing, interpolation, and decimation.    
  Digital filter design: design of IIR and FIR filters.  

5. Discrete Fourier transform: properties, circular convolution, and Fast Fourier Transform 
“FFT” 
 

 
 

 
Subject: Building Electrical Systems Design                            Theoretical: 2 hrs/wk 
Code: PM320                                                                                Practical: --- 
Class: 3rd Year                                                                             Tutorial: 1 hr/wk 
Pre-requisite:  None                                                                     Units: 2      
============================================================= 
Electrical symbols and Wiring Layout and Applications: Conductors, Fuses, and Circuit 
Breakers.  
Introduction to building wiring system: design elements, design procedures and 
calculation, and National Electrical Code requirements. Types and determination of number 
of branch circuits required.  
Basic electrical system design for residential, office and commercial buildings:  
Building Management Systems (BMS):  
�
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Forth Year/Power & Machines 
 

First Semester Second Semester 

Subject Units Weekly hours Subject 
 Units Weekly hours 

Th. Prac. Tut. Th. Prac. Tut. 
Engineering 

Project* 2 1 3 - Engineering 
Project* 2 1 3 - 

Engineering 
Economics 2 2 - - Project 

Management 2 2 - - 

Power Electronics 3 3 - - Special 
Machines 3 3 - - 

Power System 
Analysis-I 3 3 - 1 Power System 

Analysis-II 3 3 - 1 

Power System 
Protection 3 3 - 1 Renewable 

Energy 3 3 - 1 

Elective  2 2 - 1 Elective  2 2 - 1 
Elective  2 2 - 1 Elective  2 2 - 1 

Laboratories-7 
[Power 

Electronics & 
Machines+ PLC] 

2 - 6 - 

Laboratories-8 
[Power 

Electronics & 
Machines+ 

PLC] 

2 - 6 - 

Total 19 16 9 3 Total 19 16 9 4 
29 29 
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4th Year/1st Semester 
 
Subject: Engineering Project* I                                                       Theoretical: 1 hr/wk 
Code: E401                                                                                         Practical: 3 
Class: 4th Year                                                                                    Tutorial: --- 
Pre-requisite: None                                                                            Units: 2     
================================================================= 
This is an independent study under the supervision of department members. Each student is 
expected to do research trying to explore and define a potential study area suitable for a 
senior design project. A specific engineering problem must then be identified from within the 
selected study area. Results from this study must be documented and submitted in the form of 
a design project proposal.  
 
* Engineering Ethics: 1hr/wk 

Course Objectives:  Prepare students to understand the foundation of classical moral theory 
and decision making in the context of science and engineering applications. Help students to 
recognize and evaluate ethical challenges that they will face in their academic and 
professional careers through knowledge and exercises that deeply challenge their decision-
making processes and ethics. Assist students in improving their effective communications 
and presentation skills. 
1- Introduction: Background  Ideas , Why  Study  Engineering  Ethics?, Engineering  Is  
Managing  the  Unknown ,  Personal  vs.  Professional  Ethics ,  The  Origins  of  Ethical  
Thought , Ethics  and  the  Law , Ethics  Problems  Are  Like  Design  Problems , Case  
Studies ,Summary.  

  2- Professionalism and Codes of Ethics: Introduction, Is Engineering a Profession? Codes 
of Ethics.      
3- Understanding Ethical Problems: Introduction , A Brief  History  of  Ethical  Thought , 
Ethical  Theories  non-Western  Ethical  Thinking.     
4- Ethical Problem-Solving Techniques: Introduction, Analysis  of  Issues  in  Ethical  
Problems , Line  Drawing , Flow  Charting ,  Conflict  Problems, An  Application  of  
Problem-Solving  Methods:  Bribery/Acceptance  of  Gifts.        
5- Risk, Safety, and Accidents: Introduction, Safety and Risk, Accidents.  
     
 
 
Subject: Engineering Economics                                             Theoretical: 2 hr/wk 
Code: E403                                                                                 Practical: - 
Class: 4th Year                                                                            Tutorial: --- 
Pre-requisite: None                                                                    Units: 2     
============================================================== 
 

1.  Making Economic Decision   

2.  Engineering Cost and Cost Estimating   

3.  Engineering Economic Concepts   
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4.  Time Value of Money & Cash Flow Diagrams   

5.  Simple and Compound Interest Calculations   
6.  Equivalence for Repeated Cash Flows   

7.  Present Worth Analysis   

8.  Annual Cash Flow Analysis   

9.  Rate of Return Analysis   

10.  Choosing the Best Alternative   

11.  Future Worth   

12.  Benefit-Cost Ratio, Payback Period   

13.  Sensitivity and Breakeven Analysis   
14.  Sustainability Issues   

15.  Renewable Energy Projects   

16.  Key Players, Project Delivery, Phases   

17.  Financial Sources, Instruments & Applications   

18.  Obtaining Financing and Approaches   
19.  Financing Risks & Requirements   

20.  Overcoming Key Barriers   

21.  Energy Efficiency Projects   

22.   Energy Programs   
 
 
 
Subject: Power Electronics                                                              Theoretical: 3 hrs/wk 
Code: PM401                                                                                     Practical: --- 
Class: 4th Year                                                                                  Tutorial: - 
 Pre-requisite: EE205                                                                       Units: 3      
================================================================ 
Introduction 
Principle devices and characteristics: diode, power transistor, thyristor (SCR), GTO and triac, 
SCR dynamic properties at switching ON and OFF. Methods of SCR turning ON, turning 
OFF and protection, trigger circuit design, series and parallel operation of SCR, cooling. 
Rectifiers 
Uncontrolled, half and full controlled, half and full wave rectifiers, single phase half wave, 
bridge, 3-phase half wave and bridge, and p-pulse rectifiers, effects of FWD, Specifications 
of devices and transformers. 
Converter Operation 
Overlap, principles, 2 pulse, 3 pulse, p pulse and bridge converters, FWD overlap, power 
factor and effects of overlap, regulation, inversion and delay angle control. 
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DC Line Commutation 
Inverter classifications, forced commutations and parallel capacitors. 
Choppers: 
Chopper principles, series choppers (step-down), parallel choppers (step-up), commutation 
circuits of chopper (voltage and current commutation), load commutation. 
Inverters 
Analysis of single phase bridge and center tapped source inverters, square and quasi-square 
wave output, operation of 3-phase bridge inverter, square and quasi-square wave output, 
inverter voltage and frequency control technique. 
Cyclo-converters 
Principles, circulating currents and blocked group operations, types and applications.  
Single Phase AC Voltage Controllers 
AC regulators, transformer tap changers, control of multi-winding transformers, integral 
cycle control. 
 
 
 
Subject: Power Systems Analysis I                                                 Theoretical: 3 hrs/wk 
Code: PM403                                                                                     Practical: --- 
Class: 4th Year                                                                                   Tutorial: 1 hr/wk 
Pre-requisite: None                                                                           Units: 3      
================================================================= 
Per-Unit Systems  
Node equations, synchronous machines in power plant. 
Fault Calculations 
Symmetrical three-phase faults, symmetrical components (symmetrical components of 
unsymmetrical phasors, power in terms of symmetrical components, sequence impedance of 
sequence networks, +ve, -ve, and zero sequence networks, unsymmetrical faults on power 
systems. 
Load Flow Solutions 
Gauss-Seidel method, Newton-Raphson method, data for load flow studies, practical power 
flow problems utilizing computer algorithms.  
Power System Stability 
Stability problem, dynamics of synchronous machines, swing equation, power angle 
equation, steady state stability, transient stability, equal area criterion, numerical solution of 
swing equation, multi-machine stability, computer program of transient stability, design 
methods for improving transient stability. 
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Subject: Power System Protection                                           Theoretical: 3 hrs/wk 
Code: PM405                                                                              Practical: --- 
Class: 4th Year                                                                            Tutorial: 1 hr/wk 
Pre-requisite: PM305, PM306                                                   Units: 3      
================================================================= 
Basic Principles & Relay Types: 
Definitions and terminology, basic requirements, protection zones, primary and back-up 
protection.  
Basic types of relays, moving coil relays, induction relays, thermal, static, and computer 
relaying,  
Over-current Protection: Constant time relays, inverse time-lag relays, time-current 
grading and coordination. Directional over-current relays, examples of time and current 
grading.  
Distance Protection: Principles, characteristics & performance, protection zone, relay 
setting, reactance and mho relays.  
Differential Protection: Operating principles, current setting, use of bias, applications,  
Protective Schemes: Transformer protection, generator and generator-transformer 
protection, bus-bar protection, protection TL, feeders and induction motors. 
 
 
 
 
 
Subject: Laboratories-7                                                                    Theoretical: --- 
Code: PM407                                                                                      Practical: 6 hrs/wk 
Class: 4th Year                                                                                    Tutorial: --- 
Pre-requisite: None                                                                            Units: 2      
================================================================= 
 
This course contains two laboratories: 
 

1. Power Electronics and Machines Lab.               3 hrs/wk 
2. PLC & Control Engineering Lab.                       3 hrs/wk 
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4th Year/2nd  Semester 
 

Subject: Engineering Project* II                                                          Theoretical: 1 hr/wk 
Code: E402                                                                                            Practical: 3 
Class: 4th Year                                                                                       Tutorial: --- 
Pre-requisite:  Continuation of  E401                                                     Units: 2 
================================================================= 
This is the continuation of engineering project I. 
 
* Engineering Ethics: 1hr/wk 

1. The Rights and Responsibilities of Engineers: Introduction, Professional 
Responsibilities, Professional Rights, Whistle-Blowing. 
2. Ethical Issues in Engineering Practice: Introduction, Environmental Ethics, Computer 
Ethics, Ethics and Research.    
3. Doing the Right Thing: See how ethical problems can be avoided; learn how engineers 
can cooperate with each other and with clients and government agencies to be sure that 
the ethically correct choice is made. Analysis current ethics problem like what happen in 
Volkswagen's company. 
4. Selective Case Study 
 
 
 
Subject: Project Management                                                            Theoretical: 2 hrs/wk 
Code: E404                                                                                            Practical: --- 
Class: 4th Year                                                                                      Tutorial: - 
Pre-requisite: None                                                                              Units: 2    
=================================================================  

INTRODUCTION                                                                                      2 hrs 
Construction Industry, the Players, Categories of Construction Projects, Project Manager, 
Project Phases                                                                   
CONTRACT STRATEGY                                                                         2 hrs 
Organization Structures, Contractual Relationships, Construction Contracts, Contract 
Documents, Tender Documents, Tendering Methods, Bid Evaluation                                          
PROJECT PLANNING AND SCHEDULING                                         4 hrs 
Introduction, Project Planning Steps, Estimating Activity Duration and Direct Cost 
PROJECT SCHEDULING                                                                        8 hrs 
Introduction, the Critical Path Method, Calculations for the Critical Path Method, Time-
Scaled Diagram, Schedule Presentation, Criticisms to Network Techniques, Solved Examples 
SCHEDULING OF REPETITIVE PROJECTS:                                    8 hrs 
Introduction, Linear Projects, Resource Driven, Scheduling, Summary Diagrams, Line of 
Balance. 
RESOURCES MANAGEMENT:                                                               8 hrs 
(Introduction, Resource Definition, Resource Management, Resource Allocation, Resource 
Aggregation, Resource Leveling, Scheduling Limited Resource, Case Study)                                 
PROJECT TIME-COST TRADE-OFF:                                                    6 hrs 
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Introduction, Tine-Cost Trade-off, Activity Tine-Cost Relationship, Project Time-Cost 
Relationship, Shortening Project Duration                                                                                             
PROJECT FINANCE AND CONTRACT PRICING:                            8 hrs 
Introduction, Contract Cash Flow, Project Cash Flow, Discounted cash Flow, Finalizing a 
Tender Price, Pricing Policy                                                                                        
SCHEDULE UPDATING AND DELAYS:                                                4 hrs 
Scheduling updating, delays. 
COST CONTROL: Developing Cost Curves, the Earned Value Concept   2 hrs 
 
  
Subject: Special Machines                                                                    Theoretical: 3 hrs/wk 
Code: PM402                                                                                          Practical: --- 
Class: 4th Year                                                                                        Tutorial: - 
Pre-requisite: PM303, PM304                                                               Units: 3      
================================================================= 
DC servo mechanism: armature-controlled DC motors, field-controlled DC motors, motor-
generator transfer function.  
Two-Phase Servo Motors 
Main requirements of servos, two phase servo motor transfer function, the IM as a servo 
motor, drug cup construction, introduction to tacho generators and induction tacho 
generators.  
Shaded Pole Motors 
Construction, principle of operation, speed reversal and speed changing. 
Universal and Single Phase AC Series Motors 
Principles, torque and speed equations, small universal and large AC motors, speed changing, 
applications. 
Single-Phase Repulsion Motors 
Repulsion principles and repulsion motors, repulsion start IM, repulsion IM. 
Stepper Motors 
Permanent magnet stepper motors, variable reluctance stepper motors, torque-speed 
characteristics, step angle and speed. 
Reluctance motors:  Single and three phase reluctance motors, construction and principle of 
operation. 
Linear Induction Motor: Construction, principle of operation, applications 
 
 
Subject: Power Systems Analysis II                                     Theoretical: 3 hrs/wk 
Code: PM404                                                                          Practical: --- 
Class: 4th Year                                                                        Tutorial: 1 hr/wk 
Pre-requisite: PM403                                                             Units: 3      
=============================================================== 
Economic Operation of Power Systems 
Distribution of load between units within a plant, transmission loss as a function of plant 
generation, distribution of load between plants, a method of computing penalty factors and 
loss coefficients, automatic generation control. 
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Introduction to FACTS (Flexible AC Transmission Systems), STATCOM, SVC, UPFC and 
DVR. 
Extra High Voltage Transmission: DC & AC 
 
 
 
Subject: Renewable Energy                                                         Theoretical: 3 hrs/wk 
Code: PM406                                                                                 Practical: --- 
Class: 4th Year                                                                               Tutorial: 1 hr/wk 
Pre-requisite: None                                                                       Units: 3      
================================================================= 
Overview of energy use: Today’s energy use, Fossil fuels and environmental impact, 
Renewable energy source and devices,  
Solar Energy:  Solar radiation, solar thermal energy, Photovoltaics (Solar cells), CO2 
capture and solar fuels 
Wind Energy and Hydroelectricity:  Availability of wind energy, Wind turbines, wind 
parks and power control,  
Water sources and power: Water turbines and hydroelectric plants.  
Energy Storage:  Smart grid systems, Hybrid vehicles, Forms of energy storage, Batteries, 
Super-capacitors. Overview on Hydrogen and Fuel Cells, Coal-fired plants and integrated 
gasifier fuel cell (IGFC) systems, Biomass and Bio-energy 
Thermoelectricity and Waste-Heat Utilization. Utilization of Renewable energy plants as 
Distributed generation sources in power systems. 
 
 
 
Subject: Laboratories-8                                                                Theoretical: --- 
Code: PM408                                                                                  Practical: 6 hrs/wk 
Class: 4th Year                                                                                Tutorial: --- 
Pre-requisite: None                                                                        Units: 2 
=============================================================== 
This course contains two laboratories: 
 

1. PLC & Control Engineering Lab.                      3 hrs/wk 
2. Power & Machines Lab                                     3 hrs/wk 
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                  Electives for 4th Year PM 

 

 

 

                          Power & Machines Specialization: 

 

Subject 
Code 

Subject Title Units Weekly hours 

Th. Prac
. 

Tut. 

4th Year 
PM409 Electrical Design & Sustainability 2 2 - 1 
PM410 Programmable Logic Controller 2 2 - 1 
PM411 Industrial Automation 2 2 - 1 
PM412 Grounding 2 2 - 1 
PM413 Smart Grid 2 2 - 1 
PM414 Distribution System Automation 2 2 - 1 
PM415 Electric Drives 2 2 - 1 
PM416 Electric Heating 2 2 - 1 
PM417 Power System Planning 2 2 - 1 
PM418 Power System Operation & Control 2 2 - 1 

 
 
 
 
 

 
 
 
 

.) 
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Subject: Electrical Design & sustainability                                      Theoretical: 2 hrs/wk 
Code: PM409                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2      
================================================================= 
Definitions, Regulations and Standards: Basic design concepts, IEE wiring regulations, 
National Electrical Code (NEC), national  & international standards, Iraqi wiring Installation 
Code, Iraqi Specification of Electrical Equipment, graphical electrical symbols for 
architectural plans. 
 Interior Lighting Design: Definition of terms, lamp types, light fittings, mounting methods, 
fitting layout, photometric data, lighting calculations, economic considerations. Computer 
aided lighting design.  
Wiring Methods & Regulations: Light and power circuit wiring, circuit loading, conduit 
types, switches, socket outlets, telephone outlets, junction boxes, low-voltage circuit 
protection, fuses and miniature circuit breakers, cable routes, cable trays.    
Main Sub-main and Final Distribution Boards: Selection and sizing of main, sub-main, & 
final distribution boards, board location.   
Specifications and Bill of Quantities: Preparation of electrical specifications and bill s of 
quantities for contract documents. Sustainability features consideration in electrical design   
 
 
 
 
Subject: Programmable Logic Controllers                                  Theoretical: 2 hrs/wk 
Code: PM410                                                                                   Practical: --- 
Class: 4th Year                                                                                 Tutorial: 1 
Pre-requisite: EE211                                                                       Units: 2      
=============================================================== 
Introduction to PLCs:                                                                                  2 hrs 
Definition and history of PLC, PLC types and selection criteria for PLC. 
PLC Architecture and Its Operation:                                                         4 hrs                 
PLC architecture, Scanning process, sourcing and sinking 
PLC Ladder Programming:                                                                      18 hrs 
PLC contact and coil instructions, PLC basic functions, PLC timer instructions, PLC counter 
instructions, rotate and shift instructions and miscellaneous instructions.  
Structured Text Programming:                                                                  5 hrs 
Sequential Function Chart Programming:                                                6 hrs 
PLC Applications                                                                                        10 hrs 
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Subject: Industrial Automation                                                          Theoretical: 2 hrs/wk 
Code: PM411                                                                                         Practical: --- 
Class: 4th Year                                                                                       Tutorial: 1 
Pre-requisite: CS401, EE201                                                                Units: 2      
================================================================= 
Introduction to Industrial Automation                                                      2 hrs 
Sensors and Actuators:                                                                                9 hrs 
HMI Configuration and Programming:                                                    6 hrs                                                                             
Screen designing, control and monitoring, PLC and HMI networking, interfacing of PLC 
with HMI. 
Electric Drives:                                                                                             6 hrs  
VFD, servo drive, and stepper drive 
An Introduction to DCS System:                                                                 4 hrs                                                                                    
Introduction and definition of DCS, fundamental principles of modern DCS systems and 
architectures. 
SCADA Systems:                                                                                         10 hrs 
Introduction, definitions and history of Supervisory Control and Data Acquisition, typical 
SCADA system Architecture, Communication requirements, Desirable Properties of SCADA 
system, features, advantages, disadvantages and applications of SCADA. SCADA 
Architectures (First generation - Monolithic, Second generation - Distributed, Third 
generation – Networked Architecture), SCADA applications. 
SCADA Protocols                                                                                         8 hrs 
Open systems interconnection (OSI) Model, TCP/IP protocol, DNP3 protocol, IEC61850 
layered architecture, Control and Information Protocol (CIP), Device Net, Control Net, Ether 
Net/IP, Flexible Function Block process (FFB), Process Field bus (Profibus). Interfacing of 
SCADA with PLC. 
 
 
 
Subject: Grounding                                                                        Theoretical: 2 hrs/wk 
Code: PM412                                                                                   Practical: --- 
Class: 4th Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: None                                                                         Units: 2     
=================================================================   
Introduction: Grounding concept, need for neutral and neutral grounding.  
Neutral Point Grounding: Isolated and solidly grounded systems, resistance and reactance 
grounding, Peterson's coil grounding. Grounding of different neutral points in power 
systems.  
Grounding Systems: Grounding electrodes, resistance of grounding rods. Calculation of 
grounding rod resistance. Soil resistively measurement and ground resistance measurement. 
Grounding System Assessment: Calculation of touch and step voltages. Touch and step 
voltages according to specifications. Improving of grounding system performance. Practical 
Grounding Systems in Iraq: Grounding of 11/0.4 kV and 33/11 kV systems. Experience & 
problems. 
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Subject: Smart Grid                                                                       Theoretical: 2 hrs/wk 
Code: PM413                                                                                   Practical: --- 
Class: 4th Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: None                                                                         Units: 2     
=================================================================  
Introduction to Smart Grid:  
Evolution of Electric Grid, Concept of Smart Grid, Definitions, Need of Smart Grid, 
Functions of Smart Grid, Opportunities & Barriers of Smart Grid, Drivers of SG in India, 
Challenges for SG, Difference between conventional & smart grid, Smart Grid Vision & 
Roadmap for India, Concept of Resilient and Self Healing Grid, Present development & 
International policies in Smart Grid, Smart Cities, Pilot projects in India. 
Smart Grid Technologies:  
Remote Terminal Unit (RTU), Intelligent Electronic Devices (IED), Phase Measurement 
Unit (PMU). Smart Substations, Substation and Feeder Automation, application for 
monitoring, protection and control, Plug in Hybrid Electric Vehicles(PHEV), Vehicle to 
Grid(V2G), Grid to vehicles(G2V), Smart storage technologies – Battery(flow and 
advanced), SMES, Super Capacitors, Pumped Hydro, Compressed Air Energy Storage 
(CAES) and its comparison, Optimal Location of PMUs  for Complete Observability. 
Smart Meters and Advance Metering Infrastructure:  
Introduction to Smart Meters, Advanced Metering Infrastructure (AMI), Real Time Prizing, 
Automatic Meter Reading (AMR), Outage Management System (OMS) Smart Sensors, 
Smart Appliances, Home & Building Automation, Geographic Information System (GIS). 
Microgrids: 
Concept of Microgrid, need & applications of Microgrid, Microgrid Architecture, DC 
Microgrid, Formation of Microgrid, Issues of interconnection, protection & control of 
Microgrid, Integration of renewable energy sources, Smart Microgrid, Microgrid and 
Smart Grid Comparison, Smart Microgrid Renewable Green Energy System, Cyber 
Controlled Smart Grid 
Power Quality Management in Smart Grid: 
Power Quality and EMC in Smart Grid, Power Quality issues of Grid connected 
Renewable Energy Sources, Power Quality Conditioners for Smart Grid, Web based 
Power Quality monitoring, Power Quality Audit 
Communication Technology for Smart Grid:  
Communication Architecture of SG, Wide Area Measurement System (WAMS), Home 
Area Network (HAN), Neighborhood Area Network (NAN), Wide Area Network (WAN). 
Bluetooth, ZigBee, GPS, Wi-Fi, Wi-Max based communication, Wireless Mesh Network, 
Basics of CLOUD Computing & Cyber Security for Smart Grid, Broadband over Power line 
(BPL), IP based protocols. 
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Subject: Distribution System Automation                                   Theoretical: 2 hrs/wk 
Code: PM414                                                                                   Practical: --- 
Class: 4th Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: None                                                                         Units: 2     
=================================================================   
 Need Based Energy Management (NBEM) ,  Advantages of NBEM, Conventional 
Distribution Network, Automated System,  Sectionalizing Switches, Remote Terminal Units 
(RTU’s), Data Acquisition System  (DAS), Communication Interface ,  Power line carrier 
communication (PLCC),  Fiber optics data communication,  Radio communication,  Public 
telephone communication,  Satellite communication,  Polling scheme,  Distribution SCADA,  
Man - Machine Interface,  A Typical SCADA 
System , Distribution Automation , Load Management in DMS Automated Distribution 
System , Data acquisition unit , Remote terminal unit (RTU) , Communication unit , 
Substation Automation , Requirements , Functioning , Control system , Protective System , 
Feeder Automation , Distribution equipment , Interface equipment ,  Automation equipment ,  
Consumer Side Automation ,  Energy Auditing, Advantages of  Distribution Automation , 
Reduced line loss , Power quality , Deferred capital expenses – Energy cost reduction , 
Optimal energy use , Economic benefits , Improved  reliability Compatibility. 

 
 
 
 

Subject: Electrical Drives                                                             Theoretical: 2 hrs/wk 
Code: PM415                                                                                  Practical: --- 
Class: 4th Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: None                                                                         Units: 2     
=================================================================   
Classes of Electronic AC Drives, Variable-Frequency Speed Control of a SCIM, Variable 
Voltage Speed Control of a SCIM, Speed Control of a SCIM with Rectifier Inverter System, 
Chopper Speed Control of a WRIM, Electronic Speed Control of Synchronous Motors, 
Speed Control by Current fed D.C. Link, Synchronous Motor and Cycloconverter,  Digital 
Control of Electric Motors, Application of Digital Control. 

 
 

Subject: Electric Heating                                                               Theoretical: 2 hrs/wk 
Code: PM416                                                                                   Practical: --- 
Class: 4th Year                                                                                 Tutorial: 1 hr/wk 
Pre-requisite: None                                                                         Units: 2     
=================================================================  
Advantages of Electric Heating, Different Methods of Heat Transfer ,  Methods of Electric 
Heating, Resistance Heating, Requirement of a Good Heating Element, Resistance Furnaces 
or Ovens, Temperature Control of Resistance Furnaces, Design of Heating Element , Arc 
Furnaces, Direct Arc Furnace, Indirect Arc Furnace,  Induction Heating, Core-type Induction 
Furnace,  Vertical Core-Type Induction Furnace, Indirect Core-Type Induction Furnace, 
Coreless Induction Furnace, High Frequency Eddy-current Heating, Dielectric Heating, 
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Dielectric Loss-Advantages of Dielectric Heating, Applications of Dielectric Heating,  
Choice of Frequency.  Infrared Heating. 

 
 
 

Subject: Power System Planning                                                      Theoretical: 2 hrs/wk 
Code: PM417                                                                                       Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2     
=================================================================   

Brief Outline of conventional commercial power plants:  
Thermal, Hydro, Nuclear, Solar, Wind etc., and Division each type of power plant in total 
installed capacity. Concept of adequacy and security, System Analysis. 
Selection of units. Load forecasting. Classification of load forecasting uncertainty. 
The concept of reliability, reliability indices .Component reliability hazards models 
conventional UP – DOWN times. Absolute and relative measures. Power system reliability. 
Outage definition. Construction of reliability models. 
 Generation planning:  
Generation system model, Loss of load indices, force outage rates, loss of energy 
Reserve capacity evaluation, frequency and duration method. System risk indices. Generation 
expansion planning.  
Transmission planning:  
 Probability arrays method of two interconnected system equivalent assisting unit approach 
to interconnected system. Factors affecting the emergency assistance available through 
interconnection. Weather effects on transmission lines, load point indicates. 
Composite generation: 
 Data requirements, various configurations, application to practical system and load 
point indices. Transmission reliability evaluation.  
Distribution system reliability:   
Basic concept , Customer Oriented indices in Distribution System of Planning, parallel and 
mesh networks Effect of transferable load economy considerations . Planning of Generation 
using non-conventional (renewable) Energy sources. 
 

 
Subject: Power System Operation & Control                                 Theoretical: 2 hrs/wk 
Code: PM418                                                                                      Practical: --- 
Class: 4th Year                                                                                     Tutorial: 1 hr/wk 
Pre-requisite: None                                                                             Units: 2     
=================================================================  
Power System Stability:  
Introduction to stability, dynamics of synchronous machine, swing equation, power angle 
equation and curve, types of power system stability (concepts of steady state, transient, 
dynamic stability), equal area criterion, applications of equal area criterion (sudden change in 
mechanical input, effect of clearing time on stability, critical clearing angle, short circuit at 
one end of line, short circuit away from line ends and reclosure), solution of swing equation 
by point by point method, methods to improve steady state and transient stability, numerical 
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based on equal area criteria. 
Reactive Power management:  
Necessity of reactive power control, reactive power generation by a synchronous machine, 
effect of excitation, loading capability curve of a generator, compensation in power system 
(series and shunt compensation using capacitors and reactors), Problems with Series 
Compensation, synchronous condenser. 
 FACTs Technology:  
Problems of AC transmission system, evolution of FACTs technology, principle of operation, 
circuit diagram and applications of SVC, TCSC, STATCOM and UPFC. 
Automatic Generation and Control (AGC):  
Concept of AGC, complete block diagram representation of load-frequency control of an 
isolated power system, steady state and dynamic response, control area concept, two area 
load frequency control. Schematic and block diagram of alternator voltage regulator scheme. 
 Economic Load Dispatch and Unit Commitment:  
A) Economic load dispatch: Introduction, revision of cost curve of thermal and hydropower 
plant, plant scheduling method, equal incremental cost method, method of Lagrange 
multiplier (neglecting transmission losses), Bmn coefficient, economic scheduling of thermal 
plant considering effect of transmission losses, penalty factor, numerical. 
B) Unit commitment: Concept of unit commitment, constraints on unit commitment – 
spinning reserve, thermal and hydro constraints, methods of unit commitment – priority list 
and dynamic programming 
Energy Control and Reliability of Power Systems:  
A) Energy Control: Interchange of power between interconnected utilities, economy 
interchange evaluation, interchange evaluation with unit commitment, types of interchange, 
capacity and diversity interchange, energy banking, emergency power interchange, 
inadvertent power exchange, power pools. 
B) Reliability of Power Systems: Definition of reliability of power system, Hierarchical 
levels for reliability study, Reliability evaluation of generation system, loss of load 
probability (LOLP), loss of load expectation (LOLE), Expected Energy Not Supplied 
(EENS), generation model, load model, risk model, composite system reliability evaluation, 
Distribution system reliability evaluation for radial and parallel system, customer oriented 
and energy based reliability indices. 
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Summary Table 
 
 
 

 

No Class 

Study Hours 
 No. of Units 

First 
Semester 

Second 
Semester Total First 

Semester 
Second 

Semester Total 

1 First 
Year 420 420 840 19 19 38 

2 
Second 

Year 
 

420 420 840 19 19 38 

3 Third 
Year 435 435 870 19 19 38 

4 Fourth 
Year 435 435 870 19 19 38 

Total 1710 1710 3420 76 76 152 
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1. Intr oduction: 

1.1 Overview of Depart ment of Chemical Engineering 
The Chemical Engineering Program in the College of Engineering at the University 
of Basrah was fi rst accredited in 1980 and has maintained accreditation since that 
time. We have continued to make appropriate revisions in the curriculum to better 
serve student needs and to ensure success in their chosen careers. The chemical 
Engineering department curricular assessment and revision process has had a 
positive impact on the Chemical Engineering Program. The undergraduate study at 
the department is four years in length; from the moment of receiving the freshman 
year students whose average grades qualify them to join it up till to the graduation of 
the senior year students where they get their Bachelor of Science degree in Chemical 
engineering. 

1.2   Program Educational Objective: 

The Chemical Engineering curriculum requirements is designed to provide its 
graduates a solid educational foundation on which they can build successful and 
sustainable careers in chemical engineering or a related field.  In particular, all 
graduates of the Chemical Engineering curriculum requirements will be prepared to 
do the following:  

1. Graduates will be able to use chemical engineering principles to solve 
problems of practical importance to industry.  

2. An ability to apply knowledge of mathematics, science, and engineering. 

3. Graduates will be productive and informed citizens of society as well as of their   
professional community and will be positioned for a lifetime of success.  

4- To be employed or pursuing an advanced degree in the field of chemical 
engineering or other related disciplines. 

1.3   Program Curri culum 

     The Bachelor of Science (B.Sc.) in Chemical Engineering approved by the 
Department, and the student can choose it by the competition in the average of 
primary school. Throughout the fi rst and second years all student take a general 
subject with the electrical and electronics engineering, and specialties starting from 
the third year of study by adding a pure specialties subjects.  
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1.4 Program Outcomes 

The Chemical Engineering Student Outcomes are characteristics that a successful 
chemical engineer should have at the time of graduation, and are listed below. 

1- Each graduate will have the ability to apply knowledge of mathematics, science 
and engineering fundamentals. 

2- Each graduate will have the ability to design and conduct experiments, and to 
analyze and interpret experimental results. 

3- Each graduate will have the ability to design systems, components, or processes 
to meet specified objectives within realistic constraints such as economic, 
environmental, social, political, ethical, health and safety, manufacturability, and 
sustainability in chemical engineering. 

4- Each graduate will have the ability to work as a member of multidisciplinary 
teams, and have an understanding of team leadership 

5- Each graduate will have the ability to identify, formulate, and solve chemical 
engineering problems. 

6- Each graduate will have the ability to communicate effectively in written, oral, 
and graphical forms. 

7- Each graduate will have the ability to use the techniques, skills and modern 
engineering tools necessary for engineering practice. 

8- Each graduate will have a thorough grounding in chemistry and a working 
knowledge of advanced chemistry, including organic and physical and either 
inorganic or analytical, depending upon their individual educational goals. 

9- Each graduate will have a working knowledge of chemical process safety. 

1.5    Program Outcomes (ABET):  

 As an integral aspect of this outcome, each graduate will demonstrate a working 
knowledge, including safety and environmental aspects, of material and energy 
balances applied to chemical processes; thermodynamics of physical and chemical 
equilibria; heat, mass, and momentum transport; chemical reaction engineering; 
continuous and stage wise separation operations; process dynamics and control; and 
chemical engineering economics. 
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a. an ability to apply knowledge of mathematics, science, and engineering. 
b. an ability to design and conduct experiments, as well as to analyze and 

interpret data. 
c. an ability to design a system, component, or process to meet desired needs 

within realistic constraints such as economic, environmental, social, political, 
ethical, health and safety, manufacturability, and sustainability . 

d. an ability to function on multi-disciplinary teams.  
e. an ability to identify, formulate, and solve engineering problems. 
f. an understanding of professional and ethical responsibility. 
g. an ability to communicate effectively.  
h. the broad education necessary to understand the impact of engineering 

solutions in a global, economic, environmental, and societal context . 
i. a recognition of the need for and an ability to engage in life-long learning. 
j. a knowledge of contemporary issues; and. 
k. an ability to use the techniques, skills, and modern engineering tools necessary 

for engineering practice . 

2. Course Description  

 The units are calculated such as, the theory hours (1 hour per semester = 1 unit), 
practical hours (2-3 hours per semester = 1 unit), and the tutorial hours (units = 0). 
Prerequisites, if any, are indicated at the course description. These have been 
established to assure an adequate and uniform background for students in advanced 
classes.  

Course code is presented according to three requirements: 

1- University requirement started by the letter U  
2- Engineering College requirement  is started by the letter E 
3- Department Requirement (Chemical Engineering) is started by the  letters 

CHE  

Course code started by capital letters followed by number of 3-digits as following: 

 1st digit represents the class number  

 2nd digit represents the semester number 

 3rd digit represents the subject number  

 For examples:   
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 Example: U112 represents University requirements, fi rst year, fi rst semester, and 
third subject. 

 Example: E212   represents Department Requirements, second year, fi rst semester, 
and second subject. 

3-Graduation Requirements: 

 

 

 

Requirements Units Total hours/Year 

University Requirements 6 90 

College Requirements 22 420 

Department Requirements 128 2535 

Total 156 3045 

 
 
 
 
 
 
4-University Requirements:   6 Units 
 
 
 
 
 
 

 
Subject 
Code 

Subject Units 
Weekly hours 

Th. Prac. Tut. 

U111 Technical English I  2 2 - - 
U121 Technical English II  2 2 - - 
U211 Human Rights& Democracy 2 2 - - 

Total 6 6 
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Table 1.1 The Computer Engineering Body of Knowledge 
 

Computer Engineering   Knowledge Areas and Units 
 

CE-ALG Algor ithms [30 core hours] 
CE-ALG0 History and overview [1] 
*CE-ALG1 Basic algorithmic analysis [4] 
*CE-ALG2 Algorithmic strategies [8] 
*CE-ALG3 Computing algorithms [12] 
*CE-ALG4 Distributed algorithms [3] 
*CE-ALG5 Algorithmic complexity [2] 
*CE-ALG6 Basic computability theory 

 

CE-CAO Computer  Architecture and Organization 
 [63 core hours] 
CE-CAO0 History and overview [1] 
CE-CAO1 Fundamentals of computer architecture [10] 
CE-CAO2 Computer arithmetic [3] 
CE-CAO3 Memory system organization and architecture [8] 
CE-CAO4 Interfacing and communication [10] 
CE-CAO5 Device subsystems [5] 
CE-CAO6 Processor systems design [10] 
CE-CAO7 Organization of the CPU [10] 
CE-CAO8 Performance [3] 
CE-CAO9 Distributed system models [3] 
CE-CAO10 Performance enhancements 

 

CE-CSE Computer  Systems Engineer ing [18 core hours] 
CE-CSE0 History and overview [1] 
CE-CSE1 Life cycle [2] 
CE-CSE2 Requirements analysis and elicitation [2] 
CE-CSE3 Specification [2] 
CE-CSE4 Architectural design [3] 
CE-CSE5 Testing [2] 
CE-CSE6 Maintenance [2] 
CE-CSE7 Project management [2] 
CE-CSE8 Concurrent (hardware/software) design [2] 
CE-CSE9 Implementation 
CE-CSE10 Specialized systems 
CE-CSE11 Reliability and fault tolerance 

 

CE-CSG Circuits and Signals [43 core hours] 
CE-CSG0 History and overview [1] 
CE-CSG1 Electrical Quantities [3] 
CE-CSG2 Resistive Circuits and Networks [9] 
CE-CSG3 Reactive Circuits and Networks [12] 
CE-CSG4 Frequency Response [9] 
CE-CSG5 Sinusoidal Analysis [6] 
CE-CSG6 Convolution [3] 
CE-CSG7 Fourier Analysis 
CE-CSG8 Filters 
CE-CSG9 Laplace Transforms 

 

CE-DBS Database Systems [5 core hours] 
CE-DBS0 History and overview [1] 
*CE-DBS1 Database systems [2] 
*CE-DBS2 Data modeling [2] 
*CE-DBS3 Relational databases 
*CE-DBS4 Database query languages 
*CE-DBS5 Relational database design 
*CE-DBS6 Transaction processing 
*CE-DBS7 Distributed databases 
*CE-DBS8 Physical database design 

 

CE-DIG Digital Logic [57 core hours] 
CE-DIG0 History and overview [1] 
CE-DIG1 Switching theory [6] 
CE-DIG2 Combinational logic circuits [4] 
CE-DIG3 Modular design of combinational circuits [6] 
CE-DIG4 Memory elements [3] 
CE-DIG5 Sequential logic circuits [10] 
CE-DIG6 Digital systems design [12] 
CE-DIG7 Modeling and simulation [5] 
CE-DIG8 Formal verification [5] 
CE-DIG9 Fault models and testing [5] 
CE-DIG10 Design for testability 

 

CE-DSP Digital Signal Processing [17 core hours] 
CE-DSP0 History and overview [1] 
CE-DSP1 Theories and concepts [3] 
CE-DSP2 Digital spectra analysis [1] 
CE-DSP3 Discrete Fourier transform [7] 
CE-DSP4 Sampling [2] 
CE-DSP5 Transforms [2] 
CE-DSP6 Digital filters [1] 
CE-DSP7 Discrete time signals 
CE-DSP8 Window functions 
CE-DSP9 Convolution 
CE-DSP10 Audio processing 
CE-DSP11 Image processing 

 

CE-ELE Electronics [40 core hours] 
CE-ELE0 History and overview [1] 
CE-ELE1 Electronic properties of materials [3] 
CE-ELE2 Diodes and diode circuits [5] 
CE-ELE3 MOS transistors and biasing [3] 
CE-ELE4 MOS logic families [7] 
CE-ELE5 Bipolar transistors and logic families [4] 
CE-ELE6 Design parameters and issues [4] 
CE-ELE7 Storage elements [3] 
CE-ELE8 Interfacing logic families and standard buses [3] 
CE-ELE9 Operational amplifiers [4] 
CE-ELE10 Circuit modeling and simulation [3] 
CE-ELE11 Data conversion circuits 
CE-ELE12 Electronic voltage and current sources 
CE-ELE13 Amplifier design 
CE-ELE14 Integrated circuit building blocks 
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CE-ESY Embedded Systems [20 core hours] 
CE-ESY0 History and overview [1] 
CE-ESY1 Embedded microcontrollers [6] 
CE-ESY2 Embedded programs [3] 
CE-ESY3 Real-time operating systems [3] 
CE-ESY4 Low-power computing [2] 
CE-ESY5 Reliable system design [2] 
CE-ESY6 Design methodologies [3] 
CE-ESY7 Tool support 
CE-ESY8 Embedded multiprocessors 
CE-ESY9 Networked embedded systems 
CE-ESY10 Interfacing and mixed-signal systems 

 

CE-HCI Human-Computer  Interaction [8 core hours] 
CE-HCI0 History and overview [1] 
*CE-HCI1 Foundations of human-computer interaction [2] 
*CE-HCI2 Graphical user interface [2] 
*CE-HCI3 I/O technologies [1] 
*CE-HCI4 Intelligent systems [2] 
*CE-HCI5 Human-centered software evaluation 
*CE-HCI6 Human-centered software development 
*CE-HCI7 Interactive graphical user-interface design 
*CE-HCI8 Graphical user-interface programming 
*CE-HCI9 Graphics and visualization 
*CE-HCI10 Multimedia systems 

 

CE-NWK Computer  Networks [21 core hours] 
CE-NWK0 History and overview [1] 
CE-NWK1 Communications network architecture [3] 
CE-NWK2 Communications network protocols [4] 
CE-NWK3 Local and wide area networks [4] 
CE-NWK4 Client-server computing [3] 
CE-NWK5 Data security and integrity [4] 
CE-NWK6 Wireless and mobile computing [2] 
CE-NWK7 Performance evaluation 
CE-NWK8 Data communications 
CE-NWK9 Network management 
CE-NWK10 Compression and decompression 

 

CE-OPS Operating Systems [20 core hours] 
CE-OPS0 History and overview [1] 
*CE-OPS1 Design principles [5] 
*CE-OPS2 Concurrency [6] 
*CE-OPS3 Scheduling and dispatch [3] 
*CE-OPS4 Memory management [5] 
*CE-OPS5 Device management 
*CE-OPS6 Security and protection 
*CE-OPS7 File systems 
*CE-OPS8 System performance evaluation 

 

CE-PRF Programming Fundamentals [39 core hours] 
CE-PRF0 History and overview [1] 
*CE-PRF1 Programming Paradigms [5] 
*CE-PRF2 Programming constructs [7] 
*CE-PRF3 Algorithms and problem-solving [8] 
*CE-PRF4 Data structures [13] 
*CE-PRF5 Recursion [5] 
*CE-PRF6 Object-oriented programming 
*CE-PRF7 Event-driven and concurrent programming 
*CE-PRF8 Using APIs 

 

CE-SPR Social and Professional Issues [16 core hours] 
CE-SPR0 History and overview [1] 
*CE-SPR1 Public policy [2] 
*CE-SPR2 Methods and tools of analysis [2] 
*CE-SPR3 Professional and ethical responsibilities [2] 
*CE-SPR4 Risks and liabilities [2] 
*CE-SPR5 Intellectual property [2] 
*CE-SPR6 Privacy and civil liberties [2] 
*CE-SPR7 Computer crime [1] 
*CE-SPR8 Economic issues in computing [2] 
*CE-SPR9 Philosophical frameworks 

 

CE-SWE Software Engineer ing [13 core hours] 
CE-SWE0 History and overview [1] 
*CE-SWE1 Software processes [2] 
*CE-SWE2 Software requirements and specifications [2] 
*CE-SWE3 Software design [2] 
*CE-SWE4 Software testing and validation [2] 
*CE-SWE5 Software evolution [2] 
*CE-SWE6 Software tools and environments [2] 
*CE-SWE7 Language translation 
*CE-SWE8 Software project management 
*CE-SWE9 Software fault tolerance 

 

CE-VLS VLSI Design and Fabr ication [10 core hours] 
CE-VLS0 History and overview [1] 
CE-VLS1 Electronic properties of materials [2] 
CE-VLS2 Function of the basic inverter structure [3] 
CE-VLS3 Combinational logic structures [1] 
CE-VLS4 Sequential logic structures [1] 
CE-VLS5 Semiconductor memories and array structures [2] 
CE-VLS6 Chip input/output circuits 
CE-VLS7 Processing and layout 
CE-VLS8 Circuit characterization and performance 
CE-VLS9 Alternative circuit structures/low power design 
CE-VLS10 Semi-custom design technologies 
CE-VLS11 ASIC design methodology 

 

Mathematics   Knowledge Areas and Units 
CE-DSC Discrete Structures [33 core hours] 
CE-DSC0 History and overview [1] 
*CE-DSC1 Functions, relations, and sets [6] 
*CE-DSC2 Basic logic [10] 
*CE-DSC3 Proof techniques [6] 
*CE-DSC4 Basics of counting [4] 
*CE-DSC5 Graphs and trees [4] 
*CE-DSC6 Recursion [2] 

CE-PRS Probability and Statistics [33 core hours] 
CE-PRS0 History and overview [1] 
CE-PRS1 Discrete probability [6] 
CE-PRS2 Continuous probability [6] 
CE-PRS3 Expectation [4] 
CE-PRS4 Stochastic Processes [6] 
CE-PRS5 Sampling distributions [4] 
CE-PRS6 Estimation [4] 
CE-PRS7 Hypothesis tests [2] 
CE-PRS8 Correlation and regression 

*  Consult the CC2001 Report [ACM/IEEECS, 2001] for more detail on these knowledge  
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X 
1st digit refers to: 
1: First year. 
2: Second year. 
3: Third year. 
4: Fourth year. 
E: Elective Course. 

X 
2nd digit refers to: 
1: University Requirements. 
2: College Requirements. 
3: Department requirements. 
P: Laboratories   

X 

3rd digit is represented by 
numbers from 1 to 9 to describe 
the sequence of the course in 
each requirement. 

 
 
2. The Proposed Curri cular /Course Descri ption  

 
In computer engineering department, each curricular is described by: 

 
1. Curricular/Course Number and Title: each course is coded as: 

Course Number = CoE + X    X    X (3 Digits Number) 

 
For example: CoE432 Computer Network means that this is a computer engineering 
department course that is given to the fourth year; it is the second course within the 
department requirement courses. 

 
2. Required or elective: whether it is required course for the program or an elective one. 
3. Course description: defines what the course is designed for and why it is given to the 

students. 
4. Prerequisites (if any): these have been established to assure an adequate and uniform 

background for students in advanced classes. 
5. Course Topics: detailed syllabi of the course. 
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4. The Proposed Computer Engineering CoE Program: Curri culum 
Typical degree program is shown in the following Tables for Computer Engineering, where 
recommended CoE course plan by semester is presented 

First year  
Semester 1 

Code Subject Number of Hours Per Week Credit 
Units Theoretical Practical Tutoria l 

CoE 121 Calculus I  3  1 3 

CoE 131 Electric Circuits  3  1 3 

CoE 132 Programming & Prob. Solving 3  1 3 

CoE 133 Fundamentals of Logic systems  2  1 2 

CoE 111 General Chemistry 3   3 

CoE 112 English Language  I 2   2 

CoE 1P1 Lab1(Programming+ Electrical Circuits)  6  3 

Total 16 6 4 19 26 
Semester 2  

Code Subject Number of Hours Per Week Credit 
Units Theoretical Practical Tutoria l 

CoE 122 Calculus II  3  1 3 

CoE 134 Digital Logic Circuits  2  1 2 

CoE 135 
Object Oriented Programming and Data 
Structure  3  1 3 

CoE 123 Engineering Design / Auto CAD 2 2  3 

CoE 113 Basic Physics  3   3 

CoE 114 English language II/ Technical Writing 2   2 

CoE 1P2 Lab2(OOP + Digital Logic)  6  3 

Total 15 8 3 19 26 
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Second year  

Semester 3 

Code Subject Number of Hours Per Week Credit 
Units Theoretical Practical Tutoria l 

CoE 221 Calculus III  3  1 3 

CoE 231 Discrete Structures  2  1 2 

CoE  232 Signals & Systems  3  1 3 

CoE  233 Digital System Design  3  1 3 

CoE  211 Electronic Device Physics  3   3 

CoE  212 Human Rights, Democracy & Freedom  2   2 

CoE  2P1 Lab3(Digital Design +  Device Physics)  6  3 

Total 16 6 4 19 26 
 
 
Semester 4 

Code Subject Number of Hours Per Week Credit 
Units Theoretical Practical Tutoria l 

CoE 222 Differential Equations  3  1 3 

CoE 223 Probability and Statistics 2  1 2 

CoE 234 Computer Organization  3   3 

CoE 235 Algorithms  3   3 

CoE 236 Digital Electronics  3  1 3 

CoE 237 Instrumentation 3   3 

CoE 2P2 Lab4(Computer Organization+ 
Algorithms)  6  3 

Total 17 6 3 20 26 
 











































































































































http://en.wikipedia.org/wiki/Nucleation#Classical_nucleation_theory
http://en.wikipedia.org/wiki/Nucleation#Homogeneous_nucleation
http://en.wikipedia.org/wiki/Nucleation#Heterogeneous_nucleation
http://en.wikipedia.org/wiki/Nucleation#The_spinodal_region
http://en.wikipedia.org/wiki/Nucleation#Experiments_on_the_nucleation_of_crystals
http://en.wikipedia.org/wiki/Nucleation#Experiments_on_the_nucleation_of_crystals






































http://www.mse.ntu.edu.tw/~frontier/Chapter6.zip

































































































































































































































