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Educational Aims

1- Institution University of Mosul
2- Department Department of Electrical Engineering
3- Programming Electronic and Communication

4- Study system: annual/courses/others | Courses

5- programming

Iragi council accreditation for engineering
education

6- Year

2021-2020

Educational Aims

The educational aims can be summarized as follows:

*
*

Development of scientific research to attain a remarkable level of quality requirements.
Development of scientific laboratories to ensure the functioning of the educational process
and research, and give students professional experience in Electrical Engineering / Power
and Machines applications.

Development of the teaching staff through the abroad, workshop courses, leave of absence
and connecting Electrical Engineering department / Power and Machines with other
departments in advanced worldwide universities.

Ongoing review of the curriculum to develop the level of scientific parallel to community
needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related Electrical Engineering / Electronic and
Communication domain through creation of personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able graduates.
Continuity of communication with alumni through scientific conferences, seminars,
regular social events, and continuing education courses.

Advisory services provided to community through ECB.

Awarding graduates “diploma degree" through comprehensive study programs one
academic year).

Presentation of postgraduate programs to feed and enrich the community with
postgraduate degrees specialist (MSc. and Ph.D.) in Electrical Engineering / Electronic
and Communication domain.
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Limits of functions 5
Continuity of Functions 6
Slopes, Tangent Lines, and Derivatives 7
Differentiation Rules 8
The Chain Rule 9
Implicit Differentiation 10
Vectors and Analytic Geometry in Space 11
Dot Products 12




Cross Products 13

Matrices 14

Determinants 15
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Using Basic Integration Functions

13

Integration by Parts

14

Trigonometric Integrals
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Course Title: physics

Course Number/Type: ENGE133
Credit/ Hours: 2/ 2 (1 lecture/week)
Level/Term: 1% level
Prerequisties:

University of Mosul
College of Engineering

Department: All engineering
College Departments

Course Description:

The objective of the Physics course is to generate the fundamental knowledge and skills needed for the
engineering study in the various departments of the engineering college; that they all basically governed in one
way or over by physics laws There's no way you would solve complex engineering problems without
understanding the physics behind it. So the course aimed to prepare the student to the advance engineering
courses.

Refernces:

1. Robert Hawkes, Javed Igbal, Firas Mansour, Marina, “Physics for scientists and engineers: An interactive approach”.
2" edition, 2019.

2. Raymond A.Serway and John W. Jewett, “Physics for Scientists and Engineers with modern physics”,. 9" edition, 2014.
3. David Halliday, Robert Resnick and Jearl Walker, “Fundamentals of physics”,.lOth Edition, 2014.
4. J.L. Meriam, L.G. Kraige and J. N. Bolton., “Engineering Mechanics: Dynamics - Volume 2. 8" edition, 2015.
5. Frank Kreith, Raj M. Manglik, “Principles of Heat Transfer”; Cengage Learning, 2016.
6. John Foreman, “Sound Analysis and Noise Control”’; Springer Science & Business Media, 2012.
7. Thomas L. Floyd, “Electronic Devices”, 9" Edition, 2012.
Course Details:
Subject Week
Introduction to physics; measuring things, quantitities, units systems, dimensional analysis, victor and 1
scalar quantities, victor properties, resultant dding and subtracting victor quantities
Motion in one and two dimensions, position and displacement, velocity, acceleration. 2
Force and motion; Newten’s first law, force, mass, Newten’s second law, gravitional force, weight, 3

normal force, and tension force.

Newton’s third law, applying Newton’s laws, Force and motion, friction, uniform circular motion.

o~

Work; Kinetic and Potential Energy; The work-kinetic energy theorem; Conservation of total mechanical energy,
Spring forces and Hooke’s law; Power and Effeciency.

Linear momentum; Momentum and kinetic energy; Rate of change of linear momentum and Newton’s laws; Law 6
of conservation of linear momentum; Impulse; and Simple Harmonic Motion.

Universal gravitation; Newton’s law of universal gravitation; Free-fall acceleration and the gravitational force; 7&8
and Solve problems using Newton’s law of universal gravitation and calculate the gravitation for different

locations.

Fluid mechanics; Pressure and density of fluid at different depth; Hydrostatic pressure; Pascal’s principle and the 9

operation of a hydraulic lift; Buoyant forces and Archimedes’s principle; the equation of continuity for fluids; and
the Bernoulli’s equation.

Heat Transfer (Conduction, Convection, and Radiation). 10
Basic of Architectural Physics; and Solar Radiation. 11
Sound; Noise; Sound Intensity 12
Sound Insulation; and Thermal Behaviour of Materials. 13
Current and Voltage; electrical circuit; and Ohm’s Law. 14

Power and Energy; and Parallel and Series Networks. 15




Course Title: Electronic Physics
Course Number/Type: PHEC151
Credit Hours: (3 lecture and 0 laboratory
hours/week)

Level/Term: 1% level / Spring
Prerequisties:

University of Mosul

College of Engineering

Department: Electrical Engineering

Course Description:

This course, Demonstrate his/her understanding of the basics of Electronic Physic including
Basics and constructed of Atoms, Types of materials (solid, liquid and Gas), Basics of type
Electrical materials such as (conductors, Semiconductors and Insulators), Electrical
conduction for conductors and semiconductor, Diffusion current Density, Donors and
acceptors Doping for pure semiconductor, P-N junction and application, Types of diodes and
applications, Basics of transistors and biasing circuits and stability circuits of the transistor,
DC Load line of transistors

Refernces:

1. Dr. Mudafar A. Alnimahl. (2001) "ELECTRONIC PHYSIC ", 1st Edition, ISBN: 978-1-118-12984-5, USA. (can be
downloaded from the Course web page).

2. Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA.
(can be downloaded from the Course web page).

3. Semiconductor Devices Physics and Technology. S. M. SZE; M. K. LEE by John Wiley & Sons, Inc Third Edition|
2012

(2001) dexill )53l jilae e b g1 5 Calls il g ySIV) ol 58

Course Details:
Subject Week




Energy Level and Atomic Structure; The atom, models, wave nature of light, dual nature
of matter.

Energy-band theory of metals, Insulators and semiconductors, Crystal structure, Ionic,
Covalent and metallic bonding.

Electrical Conduction in Metals: Mobility and conductivity

Drift current, Diffusion Current, Electronic emission current.

Fermi levels, energy distribution of electrons

Work function

Introduction of semiconductors: Semiconductors materials

Intrinsic semiconductors, and Fermi-level in semiconductor.

Extrinsic semiconductors, and Fermi-level in semiconductor.

OO N0 BW DN -

Demonstrated of electrical conductance in semiconductors materials.

[EnY
o

Diffusion Current in semiconductors, and carrier life time.

-
-

General review of the chapters with solving many examples and the problems.

RN
N

Introduction semiconductor P-N junction.

RN
w

P-N junction in equilibrium, current-voltage characteristics. charge-control description
of a diode.

H
D

Diffusion current, diffusion current density, draw Energy-band level.

[N
ol




Chasul
University

Electrical Engineering Department

Electrical circuit analysis I
ELCA100

Academic Year . First level (2020-2021) / First semester
Credit Hour 3
Course web page . https://classroom.google.com

https://meet.google.com

Pre-requisites

Catalog Description:

He\Her student learning in this course the components of the DC circuits. Understanding the ohm
law, The combinational of sources (current and voltage), Resistance combination, wye and delta
connection. After Understanding the basics of the DC circuits he\her student learning the different
types of circuit analysis ( Kirchhoff s law, loop analysis and nodal analysis) .As well as the
fundamental theorem of the circuits (Thevenin, Norton and superposition).

Reference Book:

Engineering Circuit Analysis William H Hayt.
Course Outcomes:

In ELCA100, initially students will learn how to analysis the DC circuits, and the students shall be able
completion of this course successfully.

Weekly Teaching Plan:

Week 1 Introduction to the DC Electrical circuits ; Electrical units; The type of elements in
Electrical circuits, ohms law, energy and power. Power supplied. Power dissipated.

Week 2 Combination of sources (voltage and current sources) , Resistance combination (series
and parallel), Solve examples.

Week 3 Wye to Delta transformation, Delta to Wye transformation, voltage divider, current
divider, Solve examples.

First Quiz
Week 4 Kirchhoff’s laws (Kirchhoff’s current and Kirchhoff’s voltage laws), Solve examples
Week 5 Maxwell currents (loop analysis), supper mesh, Solve examples.

Week 6 Nodal analysis, supper node, Solve examples.




Chasul
University

Electrical Engineering Department

Week 7 Source transformation, superposition theorem, Solve examples.
Second Quiz
Week 8 Thevenin theorem, Solve examples.
Week 9 Norton theorem, Solve examples.
Term Exam
Week 10 Maximum power transformation, Solve examples.

Final Course Examination

Grading Policy
Two quizzes, (each 2.5pt) 5pt Attendance is compulsory and absenteeism
Home works 2.5pt of more than 30% of classes will cause
Term Exam 30pt grade “NA”.
Electrical Lab. Exam 12.5pt
Final Exam 37.5pt
Final Electrical Lab. Exam 12.5pt
Total 100pt
Exam Policy

o Allexams will be Closed-Book, Closed-Notes. Bring a calculator, pencil, and eraser for the
exams.

o No phones or electronic devices are allowed to use during the exams. Phones and electronic
devices must be switched off and put away during the final exam.

The final exam must be completed in order to complete the course.

second Quizzes 30-minute duration time, will be held at the end of the class period on the
dates indicated on the weekly schedule.

o Sharing of items during the exams is prohibited (e.g. calculators, rulers, erasers, etc.) under

any circumstances.
______________________________________________________________________________________________________________________________|

Instructor : Mr. Ahmed I. Al-Ghannam and Mr. Ammar Shamil Hanon



Chasul
University

Electrical Engineering Department

Room No. 01,2
Email ID : ahmed_edrees@uomosul.edu.iq + ammarshamilhanon@uomosul.edu.iq

Last updated : May. 2021
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University

Electrical Engineering Department

Electrical circuit analysis I I
ELCA150

Academic Year : First level (2020-2021) / second semester
Credit Hour 3
Course web page . https://classroom.google.com

https://meet.google.com

Pre-requisites

Catalog Description:

He\Her student learning in this course the components of the AC circuits. All Analyzes and
theorem of the DC circuits that taken in the first level was applied in the AC circuits. As well as the
power triangle.

Reference Book:

Engineering Circuit Analysis William H Hayt.
Course Outcomes:

In ELCA150, initially students will learn how to analysis AC circuits, and the students shall be able
completion of this course successfully.

Weekly Teaching Plan:

Introduction to the AC Electrical circuits ( wave form, peak value, peak to peak value,
Week 1&2 | instantaneous value, the period of a wave), Average value, Root mean square (RMS),
Form factor.

Week 3 AC through resistance, AC through inductance, AC through capacitance.

Week 4&5 R and L in series, R and C in series, R, L and C in series, Solve examples.

First Quiz

Week 6&7 R and L in parallel, R and C in parallel, R, L and C in parallel, Solve examples.

Week 8 Resonance (series and parallel), Solve examples.

Second Quiz

Week 9&10 | L0OP analysis and Nodal analysis in AC circuit, Solve examples.

Week Thevenin theorem, Norton theorem and Maximum power transformation in AC circuit,
11&12 Solve examples.



https://classroom.google.com/
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Electrical Engineering Department

Term Examination

Week 13 Power triangle, Apparent power, Active power, Reactive power, power factor, solve

examples.
Final Examination
Grading Policy
Two quizzes, (each 2.5pt) 5pt Attendance is compulsory and absenteeism
Home works 2.5pt of more than 30% of classes will cause
Term Exam 30pt grade “NA”.
Electrical Lab. Exam 12.5pt
Final Exam 37.5pt
Final Electrical Lab. Exam 12.5pt
Total 100pt
Exam Policy

o Allexams will be Closed-Book, Closed-Notes. Bring a calculator, pencil, and eraser for the
exams.

o No phones or electronic devices are allowed to use during the exams. Phones and electronic
devices must be switched off and put away during the final exam.

The final exam must be completed in order to complete the course.

second Quizzes 30-minute duration time, will be held at the end of the class period on the
dates indicated on the weekly schedule.

o Sharing of items during the exams is prohibited (e.g. calculators, rulers, erasers, etc.) under
any circumstances.

Instructor : Mr. Ahmed I. Al-Ghannam and Mr Ammar Shamil Hanon
Room No. : 1,2
Email ID . ahmed_edrees@uomosul.edu.iq + ammarshamilhanon@uomosul.edu.iq

Last updated : May. 2021
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University of Mosul English Language (UOMC102)

College of Engineering
Engineering Depts.
Second Class

Lab Tutorial Theory

Course Objectives:

English Language will be covered during this course. It focuses on developing communication between teacher and
students to give them more opportunities to show their own thoughts and opinion. The course includes activities and
exercises that guide students to support their skills in conversation. Students also learn how to manage correct language
by using correct grammar. The efforts will be directed towards teaching students how to think beyond common
classroom tasks and awaken their desire to excel in English. Four skills will be focused on: reading, writing, listening
and speaking.

Course Details:

Article Week
Tenses: present and past. Future form. Questions+Form/ exercises 1-2
Present simple: form+use. Present continuous:form-+use Have/have got 3-4
exercises
Past simple: form+use. Past continuous:form+use exercises 5
Expressions of quantity: much/many, some/any, a lot/lots of exercises 6
Verb patterns: like doing and would like to do, will/going to exercises 7-8
What....like? comparative and superlative exercises 9
Present perfect: form/use, present perfect and past simple exercises 10
Have to: introduction to modal auxiliary verbs exercises 11-12
Time tenses, first condition exercises 13
Verb patterns: used to, form/use, with past tense exercises 14
The passive + Second conditional exercise 15

Text Book: Pre-Intermediate Student's Book - New Headway Plus by John and Liz Soars




Course Title: Mechanical Eng.

Course Number/Type: ENGC124/Core
Credit Hours: 3 hours/week)
Level/Term: 1% level / Spring
Prerequisties: ENGC123 Mechanical Eng

University of Mosul

College of Engineering

Department: Electrical
Ena.

Course Description:

The course deals with the state of rest, which represents the state
of equilibrium of bodies affected by a system of forces in which
no acceleration is generated. Among the topics covered are the
analysis of forces and finding the result as well as the state of
equilibrium, moments, friction, centers of gravity and vectors.

Refernces:

1- Singer F. L. “Engineering Mechanics, Statics and Dynamics” , 3" Edition ,Harper
International.

2- Higdon, A. and W.B. Stiles,“Engineering Mechanics Volume I-Statics”.3" Edition,
Prentic-Hall.Inc.

Course Details:

Subject Week
Introduction to Engineering Mechanics-Static, Fundamental Concepts 1
Units of Measurement, The International System of Units 2
Force systems, Components of force 3
Scalars and Vectors, Vector Operations, Vector Addition of Forces, Vectors (Cross 4
product and Dot product),

Moments of force 5

Moments of Couple 6




Resultants of Forces

equilibrium

centroid, friction

friction 10

moments of inertia 11

moments of inertia 12
13
14
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Educational Aims

1- Institution University of Mosul
2- Department Department of Electrical Engineering
3- Programming Electronic and Communication

4- Study system: annual/courses/others | courses

5- programming

Iragi council accreditation for engineering
education

6- Year

2020-2021

Educational Aims

The educational aims can be summarized as follows:

v

v

v

v
v

v
v

Development of scientific research to attain a remarkable level of quality
requirements.

Development of scientific laboratories to ensure the functioning of the
educational process and research, and give students professional experience in Electrical
Engineering / Electronic and Communication applications.

Development of the teaching staff through the abroad, workshop courses, leave of
absence and connecting Electrical Engineering department /  Electronic and
Communication with other departments in advanced worldwide universities.

Ongoing review of the curriculum to develop the level of scientific parallel to community
needs.

Guide the student to work with his colleagues as teamwork.

Accommodate and diagnose problems related Electrical Engineering / Electronic and
Communication domain through creation of personalized engineering graduate.

Serving the community effectively and efficiently through qualified and able graduates.

Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.
Advisory services provided to community through ECB.
Awarding graduates “diploma degree" through comprehensive study programs one
academic year.( Presentation of postgraduate programs to feed and enrich the community
with postgraduate degrees specialist (MSc. and Ph.D.) in Electrical Engineering /
Electronic and Communication domain.
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Course Title:Engineering Mathematics |
Course Number/Type: ENGE228
Credit Hours: 4 hours/week
Level/Term: 2" level / Spring
Prerequisties: ENGC121 Calculas 2

University of Mosul

College of Engineering

Department: Computer

Course Description:

This course gives the students some more advanced subjects as partial derivative, differential
equations, series and Fourier series and Multiple Integrals, this is to prepare the student for the
next course and the other subjects like the numerical and engineering analysis.

Refernces:
1- Advanced Engineering Mathematics 10th Edition, By Reyszig ERWIN, Publisher 2011.

2- Calculus By Thomas Finny 13th Edition, Person Publisher, 2016.

Course Details:

Subject Week
Limits and continuity , Partial derivatives (definitions, functions of more than two 1
variables)
Ch_ain rule for functions of two or three variables , Maxima and minima and saddle 5
point
Double integral ( properties, Cartesian integrals form) 3
Double integral (Polar form, Changing Cartesian integrals into polar form) 4
Triple integrals (Properties, Triple integrals in cartesian coordinates) 5
Triple integrals (Triple integrals in cylindrical coordinates) 6
Triple integrals (Application) 7
Fourier Series (Trigonometric form) 8
Fourier Series ( even and odd function , Half Wave Symmetry) 9
Line Spectrum (harmonic) the Fourier Series 10
Complex Exponential form of the Fourier Series 11
Introduction to Vectors: (definition, notation, properties) 12
Introduction to Vectors: ( Vector algebra: addition, subtraction, multiplications) 13
Vector functions: lines, planes, fields 14
Vector functions: Applications 15




Course Title: Solar Cell System
Course Number/Type: SOCS 203
Credit Hours: (2-0)2
Level/Term: 2" level
Prerequisties: Electronic Physics

University of Mosul

College of Engineering

Department: Electrical Engineering

Course Description:

This Course Specification provides a wide knowledgment about the fundamentas of solar
energy conversion , photovoltaic and photothermal engineering and the mass — production
technology for the manufacturing the solar cells. This course covers solar energy insolation
and global energy needs , current trends in solar plants, thin film solar cells, and solar cell
material science. The enviromental impacts like the temperature , solar radiation , with
respect to various seasons are studied carefully. Also this course focuses on the study
infuencing factors on the solar cells efficiency and the mismatch effects. The solar cell
parameters such as Vo, Isc fill factor are discussed.

Refernces:

1- Solar Cell Technology by: Prof. Richard chung. San Jose state university , california
2007.

2- Website : https:// www.pveducation .org

3- Handbook of photovoltaic science and Engineering by ANTONIO LUQUE - STEVEN
HEGEDUS , university of Delaware , use , 2010.

Course Details: As an outcome of completing this course, the students will :-

1. Provide an insight into the fundamentals of the solar cells that based on the solar
energy and the properties of the light .

2. Understand the manufacturing processes involved, enviromental challenges that be
solved , economic aspects and future potentials of solar energy utilization.

3. Be able to choose the best position for the solar cell panels depends upon the analysis
of different angles that affected directly on the operation of the solar cells.

4. Realize the bulk silicon PV module consists of multiple individual solar cells connected
in series and malc calculation for the maximum power and the efficiency.

5. Recognize the defects that happened through the operation of the solar cells as
shading , Hotspot heating and mismatch losses in series and parellel connection for the

PV arrays.
Subject Week
Introcluction , solar energy , properties of sunlight , Energy of 1
photon, solar radiation outside the earth's Atmosphere.
Air Mass , Motion of the sun , Declination angle , Elevation Angle 2
Zenith Angle , Azimuth Angle, Solar cell operation, solar cell 3
structure.
The photovoltaic effect solar cell parameters, short circuit current 4
Open — circuit voltage , fill factor, solar cell efficiency 5




Resistive effects, effect of parasitic Resistances, series resistance ,
shunt resistance

Impact of Both series and shunt resistance, effect of temperature 7
Effect of light Intensity , Module circuit design 8
Mismatch Effects for cells connected in series , shading , Hot spot 9
heating
By pass diode , mismatch effects in Arrays 10
Module measurement , silicon wafers and substrates, Refining silicon 11
Types of silicon , single crystalline silicon , orientation and doping 12
Czochralski silicon , Float zone silicon 13
Multi crystalline silicon 14
15

Wafer slicing , other wafering Techniques




University of Mosul Course Title: Electrical Engineering Lab |

Course Number/Type: ELAB 210

Credit Hours: (2-0)2

Level/Term: 2" level

Prerequisties: Electrical Circuit Analysis Il

College of Engineering

Department: Electrical Engineering

Course Description:

This course deals with general and different topics in the fields of electronic and power within
the framework of the student's curriculum and includes practical experiences in studying the
characteristics of the diode and its applications and the types of connection of the transistor and
its advantages. This course also covers the study of transient conditions in electrical circuits and
transformer tests and DC machines

Refernces:

1- Electrical technology (twenty-third edition) BL. THERAJA ,AK.THERAJA S.Chand
and company Ltd. (2005), ISBN: 81-219-2440-5

2- Electronics devices (Ninth edition) by Thomas L.Floyd (2012),Prentice Hall ISBN-13:
978-0-13-254986-8

Course Details:
This course designed to develop the students' abilities about using the different
measurement equipment's that necessary to execute the practical experiments. Also this
course covered the need of students to investigate the theoretical subjects according to
practical method that’s will improve the scientific level of students through this course
By the end of this course, student should be able to:
1. Dealing with laboratory equipment and electrical elements in a professional and
scientific manner
Ability to analyze electrical circuits and understand the nature of their work
Building a scientific mentality for the student through his ability to interpret the
practical results according to theoretical concepts.
4. Develop the student's ability to design simple electronic circuits in line with his
scientific abilities
5. Analyze and simulate the process circuit using different software on the electronic
calculator and match the results of the analysis with the practical results.

W

Subject Week
Introduction & representation about first group of experiments 1
Thevenin theory in AC circuits
Measurement of power factor in electrical networks
Study of I-V characteristics of normal diode & zener diode
First quiz
Introduction & representation about second group of
experiment

OOl B~WN




Diode application I: Rectifier filters

Diode application II: Clipping & clamping circuits

Transient condition for R-L & R-C circuits

Second quiz + first term theoretical exam .for 1st &2nt group

First term practical exam

P
N5~

Introduction & representation about third group of experiment 12
Transient condition for RLC circuits 13
Transformer tests : open, short & load test 14

15

Study of common emitter transistor characteristics




Course Title: Electronic circuits
Course Number/Type: ELCI214/Core
Credit Hours: (2-1) 3

Level/Term: 1% level / Spring
Prerequisties: ELCI214 Electronic
circuits

University of Mosul

College of Engineering

Department: Electrical Engineering

Course Description:

This course aims to equip students to enter the electronic circuits study and they will be familiar
with the fundamentals for Electronic devices, VVoltage multiplier, Rectifier, Transistors devices,
diode application, MOSFET transistor structure, Zener Diode application, voltage regulators
Power supplely Filter and Regulators, Silicon control rectifier, Thyristors, Zener Diode circuits,
and the knowledge and skills required to analyses and design such circuits. Students will also be
introduced to the central issues involved in the specification and design of electronic circuits.

Refernces:

1- Floyd - Electronic Devices CC 7e.

2- Boylestad-introductory-circuit-analysis.

3- Fundamentals of semiconductor. Simon M. Sze.

Course Details:

Subject Week
1. Diode Application (clipper). 1
2. Diode Application (clamper). 2
3.  Explain the materials (insulator, semiconductor, metal). 3
4. PN junction explanation technics. 4
5. Rectifier Filters. 5
6. LED Applications. 6
7. POWER SUPPLY FILTERS AND REGULATORS. 7
8.  Introduction to MOSFET transistor operation principle. 8
9.  Analyses of DC MOSFET circuits voltages and currents. 9
10. Analyses of AC MOSFET circuits voltages and currents. 10
11. Voltage Multipliers. 11
12. Thyristor Applications. 12
13. Silicon —Controlled Rectifier (SCR). 13
14. Transistor Application (Amplifier). 14
15. Transistor Application (Switches). 15




Course Title: Signals and Systems
Course Number/Type: /Core
Credit Hours: 2 (2 lecture and 0
laboratory hours/week)
Department: Electrical Level/Term: 2" level / Spring
Enaineerina Prerequisties:

University of Mosul

College of Engineering

Course Description: Signals and Systems

At the end of this class, you will be able to:

-Classify different types of signals and systems

-Apply Fourier series and transforms and Laplace transforms for signal and system analysis
-Determine the response of an LTI system to an arbitrary input in both time and frequency domain
-Describe properties of linear time-invariant (LTI) systems

-Point out the relationship between Fourier and Laplace transforms

Refernces:

Looeo ool o VL) il

2-... SIGNALS AND SYSTEMS: Theory and Applications by Andrew E. Yagle and Fawwaz T. Ulaby
https://ss2.eecs.umich.edu/

Course Details:

Subject Week
Introduction to signal and system 1
Signal Classifications and properties, 2
systems classifications 3
Fourier series 4
Complex Fourier series. 5
Fourier Transform, 6
Review 7
Midterm Exam 8
properties of Fourier transform, 9
convolution 10
signal and linear systems 11
power spectrum density and Correlations 12
Laplace transformation. 13
Review 14
Final Exam 15



https://ss2.eecs.umich.edu/

University of Mosul Course Title: Analog Electronics
Course Number/Type: PHEC251

_ Credit Hours: 3 hours/week)
Department: Electrical Level/Term: 2" level / Spring
Enaineerina Prerequisities: PHEC151 Electronic

Physics

College of Engineering

Course Description:

Transistor Construction and Operation, Transistor Connections , Transistor Load Line Analysis,
Operating Point , Transistor Biasing and stability , Practical Circuit of Transistor Amplifier , D.C.
and A.C. Equivalent Circuits , A.C. Analysis Using re Model for Transistor , Types of Field Effect
Transistors , Junction Field Effect Transistor (JFET) , Basic Structure and Operation , Difference
Between JFET and Bipolar Junction Transistor (BJT) , JFET Characteristics , JFET Biasing ,
JFET Small — Signal Model , JFET A.C. Equivalent Circuit , Types of Metal Oxide
Semiconductor FET (MOSFET) , Operation of D — MOSFET, D — MOSFET Biasing ,D —
MOSFET Small — Signal Model , D — MOSFET A.C. Equivalent Circuit , E — MOSFET
Operation , E — MOSFET Biasing Circuits, E — MOSFET Small — Signal Model , Multistage
amplifiers , RC coupled amplifier , BJT and JFET frequency response .

Refernces:

1- Electronic Devices and circuit theory ,  Robert L Boylestad & Louis Nashelsky
2- Electronic Devices Electron Flow Version, Thomas L Floyd
3- Principles of Electronics , V.K. Mehta & Rohit Mehta

Course Details:

Subject Week
Transistor Construction , Transistor Operation , Transistor Connections: 1
Common Base Connection
Common Emitter Connection, Common Collector Connection, Transistor 2
as Switch, Transistor Load Line Analysis , Operating Point, DC Bias
Amplification , Linear Operation , Waveform Distortion , Transistor 3,4
Biasing and Stability

Mid Point Bias , Practical Circuit of Transistor Amplifier , D.C. and A.C. 5

Equivalent Circuits , a.c. Load Line, r. Model for Transistor
A.C. Analysis Using r. Model for Transistor, CE Fixed — Bias 6,7

Configuration , CE Emitter — Bias Configuration , CE Collector Feedback
Configuration , CE Voltage Divider Configuration

Types of Field Effect Transistors , Junction Field Effect Transistor 8
(JFET) , Basic Structure , and Basic Operation, Difference Between JFET
and Bipolar Junction Transistor (BJT) , JFET Characteristics

Parameters of JFET, JFET Biasing 9,10
JFET Small — Signal Model , JFET A.C. Equivalent Circuit, Common 11
Source Fixed — Bias Configuration , Common Source Self — Bias
Configuration , Common Source Voltage — Divider Configuration




Types of Metal Oxide Semiconductor FET (MOSFET) 12
Operation of D — MOSFET, D — MOSFET Biasing ,D — MOSFET Small

— Signal Model , D — MOSFET A.C. Equivalent Circuit

E — MOSFET Operation, E — MOSFET Biasing Circuits, E - MOSFET 13
Small — Signal Model , E — MOSFET Drain — Feedback Configuration , E

— MOSFET Voltage — Divider Configuration

Multistage amplifiers , RC coupled amplifier 14
BJT and JFET frequency response 15




Course Title: Digital Techniques
Course Number/Type: DIGT208
Credit Hours: 2 hours / week
Level/Term: 2" level / Spring
Prerequisties: Non.

University of Mosul

College of Engineering

Department: Electrical Eng.

Course Description:

Providing knowledge of basic digital concepts such as: Number Systems and Operations, Logic
Gates, Boolean Algebra and Logic Simplifications, Combinational Logic Analysis, Functions of
Combinational Logic, Basic Logic Circuits Design.

Refernces:

1- Digital Fundamentals (11" Edition) by Thomas L. Floyd.

2- Digital Systems Principles and Applications (8" Edition) by Ronald J. Tocci and Neal S.
Widmer.

3- Digital Design and Computer Architecture (2" Edition) by David Money Harris and Sarah L.
Harris.

Course Details:

Subject Week
Decimal Numbers, Binary Numbers, Counting in Binary, The weighting 1
Structure of Binary Numbers, Binary to Decimal Conversion.

Decimal to Binary Conversion, Binary Arithmetic, 1’s and 2’s 2
Complement of Binary Numbers, Signed Numbers.

The Decimal Value of Signed Numbers, Hexadecimal Numbers, Binary 3
Coded Decimal (BCD).

Binary Digits, Logic Levels, Digital Waveforms, Basic Logic 4
Operations.

Inverters, AND Gates, OR Gates, NAND Gates. 5
NOR Gates, Exclusive-OR and Exclusive-NOR Gates. 6
Boolean Operations and Expressions, Laws and Rules of Boolean 7
Algebra.

DeMorgan’s Theorems, Boolean Analysis of Logic Circuits. 8
Simplification Using Boolean Algebra, Standard Forms of Boolean 9
Expressions, Sum-of Product (SOP) form, Product-of-Sum (POS) form.

Boolean Expressions and Truth Tables, Karnaugh Map. 10
Basic Combinational Logic Circuits, Implementing Combinational 11
Logics, From Boolean Expressions to Logic Circuits.

From Truth Table to Logic Circuits, The Universal Property of NAND 12
and NOR Gates.




Combinational Logic Using NAND and NOR Gates, Using Standard 13
SOP and POS Forms to Represent Logic Circuits.

The Half-Adder, The Full-Adder, Full-Adder Logic, Parallel Binary 14
Adders.

Comparators, Decoders, The Basic Binary Decoder, The 4-Bit Decoder, 15

Basic Logic Circuits Design.




University of Mosul Course Title: Power systems and machine

Course Number/Type: MAPS253
Credit Hours: 2 lecture hours/week)
Level/Term: 2% level / Spring
Prerequisties: mathematic and electrical
circuit

College of Engineering

Department: electrical
engineering

Course Description:

This course aims is to provide students information about Generation Stations and renewable
energy sources, Study the types of T.L , comparison among them and parameters of lines, and
design of T.L, Students will be understanding the construction and operation of the
transformer, equivalent circuit with calculations. this course give them operation principle
,construction, losses and speed control of D.C machines, as will as operation principle
,construction, equivalent circuit of A.C machines.

Refernces:

- Acourse in Electrical Power by Gupta.

- Electrical Machines by draper.

- Electrical Transformer & D.C Machines by Mohammed Zaki.
- Alternating Current Machines by Basil Mahammed, 1979

- Electrical Machines & Power Electronic by Mamun.

Course Details:
Subject Week

Primary energy, Equipment and Type of Generation stations 1

Types and Efficiency of Transmission Lines

Comparison among T.L types

ESN N GO I \S )

Calculation the losses and Conductor volume




Inductance, Capacitance and Resistance of T.L

Construction of Transformer and electromagnetic induction

Losses and their separation in T.r

Open and Short circuit tests and efficiency

Three phase T.r . and other types

Construction of D.C. Machines and principle of operation 10
E.M.F. Equation , Commutation 11
Losses and Efficiency 12
Speed control 13
Construction and of 3 phase Induction machines 14
Operation and Torque-Speed characteristics 15
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Course Title: Numerical Analysis
Course Code/Type: ENGE320
Credit Hours: 2
Level/Term: 3

Prerequisties: Calculus |, I and Engineering
Math. I, Il

University of Mosul
College of Engineering

Department: electrical
enginering

Course Description:

To introduce the fundamentals of numerical methods used for the solution of engineering
problems and to improve the computer skills of the students

Refernces:

1- Numerical Methods in Engineering with Matlab, JaanKiusalaas, 2005
2- Numerical Analysis Using Matlab and Excel, Steven T. Karris, Third Edition, 2007.

Course Details:

Subject Week

Concepts and role for the numerical method in engineering, approximations, and errors, 1
the definition of Round-off error and truncation error, absolute and rel ative
true/approximation error.

Numerical Solution of Nonlinear Algebraic Equations (Roots of Equations):Bracketing 2
Methods (Bisection, and False-Position method)

Open Methods Q.{ewton-Raphson and secantmethod). 3
Numerical Solution of linear algebraic equations (system): the difference benveen the 4
direct and indirect methods, Singular and ill/wel1-conditioned system, Parlial and

complete Pivoting, Convergence Criteria, Jacobi iterative method.

The gauss-Seidel iterative method, Gauss-Seidel iterative with the relaxation factor 5
method. Tri-diagonal systems and its solution.

Curve Fitting: Classification of Curve Fitting (Regression and Interpolation), the 6
concepts of regression, and Least Square Criterion, Linear Regression.

Nonlinear Regression, popular nonl inear regression models (Exponential, Power, 7
Growth, and Polynomial model), the Linearization of the first three nonlinear models,

Polynomial Regression.

Cubic spline Interpolation (Chene.v and Kincaid Fonnula), Tri-diagonal systems and its 8
solution.

Numerical Integration: Trapezoidal Rule (equal and non-equal segment width), 9
Simpson's 1/3 Rule (equal and non-equal segment width).

Numerical Differentiation: Tayler series and truncation error, The approximation of the 10

first derivative (FDA, BDA, and CDA), The approximation of the second derivative (FDA,
BDA, and CDA).

Numerical Solutions of Ordinary Differential Equation (ODE): Classification of 11
Differential Equations (Initial Value Problem "IVP" and Boundary Value Problem
"BVP"), The numerical methods for solving the IVP ( Euler's)

Fourth-order Runge-Kutta method for solving the IVP, Numerical solution for Systgms 12




of ODEs with the two methods above.

The numerical methods for solving the BVP: The shooting method adaptation together 13
with the two above methods used to solve the IVP

Introduction another to another methods (finite difference, finite volume, finite element 14
method

Final exam 15




Course Title: Engineering statistics
Course Code/Type:

Credit Hours: 2

Level/Term:3

Prerequisties:

University of Mosul
College of Engineering

Department: Electrical Engineering

Instructor: Rafal Adeeb Uthman

Course Description: sbaa}) ale & dibas ¥l ol gall 5 4ulu) aalially Qllall Ciy 23 ) 32l 238 Caags
&l o il sll oda Gaai AdS 5 wigl)
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Refernces:

1- Ogd g Jal oo A0 sdiall Ol yuaiall g Adlaiay)
3- Probability Dr.kubais S. A. Fahady

Course Details: quarterly (30) quiz (10) pursuit (40) final (60)

Subject Week

Introduction: Definition and importance of statistics

Set theory :sample space

Set operation (intersection ,uonian ,difference set,complement)

Demorgan law

Technique of counting : factorial

Permntation, Combination

Probability theory :types of events

Concepts of probability, Conditional probability

OO N Ol W DN

oLadll el

Multiplicative rule

B
k=)

Indepentent events, bays theorm




Geometric probability 12
Reliability 13
Measures of central Tendcy &engineering series 14
Sl Jlaal 15




University of Mosul

Course Title: (puigl sLaidy)

Course Code/Type:
College of Engineering Credit Hours:

Level/Term:
Department: Prerequisties:
Instructor:

Course Description:

The lectures include introducing engineering economics, project
evaluation, and how to use engineering to reduce cost and achieve
quality

Refernces:

1- ...
2- ..

Course Details:

Subject Week

paalie g Hlalhias ¢ Cay jlad) oudigll sLaiill) 1-2

Engineering Economics (Definitions, Concepts)

Lol ClEdlal) 5 3314l 2-3

Interest and Economic relationships

gl 333l Cash flow 3-4
Jall el Jagia M dailly  capital time value

JIall o ds il Comparison between alternatives 5
llalldadll 48 )l present value Concept
A8l 4y i) 4 Equivalent annual cost

L= asill Economic Appraisal a=all »u discount Rate 6
Aa yiw) 3 yi Payback period
3 vl Jws internal rate of return

Jlaiuy)  Replacement 7-8

UGyl Depreciation 9

Gl sindl W6 ) aen 48,k (SOYDD)




Culil) Jasal) (DBD)

=il inflation 10
Jadll ddasi Breakeven Point 11-12
dauluall Jila3 sensitivity analysis 13
Al 5 AalaB@Yl s 50all feasibility Study 14-15
Engineering Economics (Definitions, Concepts)
Ll ClEdlad) 5 32314l 2-3
Interest and Economic relationships
gl 331l Cash flow 3.4
Juall el N dgie M 4ally capital time value
Jilall (w45 ,ladl - Comparison between alternatives 5

llalldadll 4 )k present value Concept
A<l 4y 50l 24K Equivalent annual cost




University of Mosul Course Title: Digital Communication |
Course Code/Type: DCOM301
Credit Hours: 2

Level/Term: 3

Prerequisties: Analog Communications

College of Engineering

Department: Electrical Eng.

Instructor: Dr Saad W O Luhaib

Course Description:

Digital Communication course presents the basic principles of digital communication systems and
the analysis of their performance.

The following topics will be covered: an overview of probability theory, random variables and
how to deal with some useful probability distributions, then to understand the meaning of power
spectral density, autocorrelation function, convolution and Correlation.

Refernces:

1- Introduction to Analog and Digital Communications 2" edition, by Simon Haykin and
Michael Moher Copyright © 2007 John Wiley & Sons, Inc.
2- Introduction to communication systems, 3rd edition, by Ferrel Stremler

Course Details:
Subject Week
Introduction of the Probability

Random signals and Probability Theory

Conditional probabilities, joint probabilities and Bayes’s rule
Cumulative distributions functions

Probability density functions

Statistical expression
COVARIANCE and Correlation

Continuous Distributions and Densities
Error and @Q-Function

Random Processes
Correlation of Random Processes

Random Processes of Spectral Charactristics

O©| 0N OO bW N

[EEN
o

|
[EEN

RN
N




power spectral density 13
Noise as a random process 14
Exam 15




Course Title: Radiation and Propagation
Course Code/Type: EEC303

Credit Hours: 3

Level/Term: 3" E&C

Prerequisties: Electromagnetics

University of Mosul

College of Engineering

Department: Electrical

In<triictor Dr Yeccar Fz7aldeen

Course Description:

In this course a fundamental parameters of antennas are studied. The characteristics of different
types of antennas are described. Array antenna theory and its analysis is explained. Radio wave
propagation( ground, troposphere, and ionosphere) are studied.

In this course, the student will acquire the following skills:
¢ Define the fundamental parameters of antennas (radiation pattern, radiation power density,
radiation intensity, beam width , directivity, efficiency, gain, and effective aperture) .
e Derive expressions of radiated electric and magnetic fields using magnetic vector
potentials.
e Develop expressions for the radiated fields of infinitesimal and finite length dipoles.
e Discuss the effect of increasing dipole length on radiation pattern and input impedance.
Derive expressions for the radiation pattern of a linear array of identical isotropicp
elements.

Discuss the principles of pattern multiplication.

Know various types of broadband antennas.

Identify plane wave in both normal and oblique incidence.

Know various types of radio wave propagation ( ground wave propagation, tropospheric
wave propagation, ionospheric wave propagation).

References:
1- Antenna Theory, analysis and Design, Costantine A. Balanis.
2- Electromagnetic Waves and Radiating Systems, Jordan.
3- Electromagnetics , Kraus.

Course Details:
Subject Week

Fundamental parameters of antenna: radiation patterns, field region, radiation power 1
density, radiation intensity.
Fundamental parameters of antenna: directivity, gain, HPBW, bandwidth.

Linear wire antenna: infinitesimal dipole.

Linear wire antenna: finite length dipole.

Array antenna: array theory, two element array.

Array antenna: broadside array, end-fire array.

N[O bB~wWN

Array antenna: N- element array (uniform amplitude & uniform spacing).




Array antenna: N- element array (scanning array). 8

Array antenna: multiplication of patterns, non- uniform amplitude array. 9

Broadband antennas: broadband dipole, folded dipole, microstrip antenna 10
Plane wave: normal incidence. 11
Plane wave: oblique incidence 12
Radio wave propagation. ground wave propagation. 13
Radio wave propagation. troposphere wave propagation. 14
Radio wave propagation. ionosphere wave propagation. 15
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Educational Aims

1- Institution University of Mosul
2- Department Department of Electrical Engineering
3- Programming Electronic and Communication

4- Study system: annual/courses/others | Annual

Iragi council accreditation for engineering

>~ programming education

6- Year 2021-2020

Educational Aims

The educational aims can be summarized as follows:
+ Development of scientific research to attain a remarkable level of quality

requirements.

+ Development of scientific laboratories to ensure the functioning of the educational
process and research, and give students professional experience in Electrical
Engineering / Power and Machines applications.

+ Development of the teaching staff through the abroad, workshop courses, leave of
absence and connecting Electrical Engineering department / Power and Machines
with other departments in advanced worldwide universities.

+ Ongoing review of the curriculum to develop the level of scientific parallel to
community needs.

+ Guide the student to work with his colleagues as teamwork.

+ Accommodate and diagnose problems related Electrical Engineering / Electronic
and Communication domain through creation of personalized engineering
graduate.

+ Serving the community effectively and efficiently through qualified and able
graduates.

+ Continuity of communication with alumni through scientific conferences,
seminars, regular social events, and continuing education courses.

+ Advisory services provided to community through ECB.

* Awarding graduates “diploma degree" through comprehensive study programs one
academic year).

+ Presentation of postgraduate programs to feed and enrich the community with
postgraduate degrees specialist (MSc. and Ph.D.) in Electrical Engineering /
Electronic and Communication domain.

77 dasall
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University of Mosul Course Title: Control systems Analysis

Course Code/Type: COSA402

Credit Hours: 4

Level/Term: 4t

Prerequisties: Engineering Mathematics

College of Engineering

Department: Electrical

Instructor:  Asst. Prof. Dr. Mohammed Obaid Mustafa

Course Description:

Control engineering has diversified applications that include science, engineering, finance
management, and even human behavior. Students of control engineering start with a linear
control system course dealing with the time and complex-s domain, which requires a thorough
background in elementary mathematics and Laplace transform.

The aim of this course is to identify opportunities for feedback and control in their professional

context and develop the skills needed to effectively use Matlab and Simulink to analyses and
design control systems.
Students of control engineering start with a linear control system course dealing with the time
and complex-s domain, which requires a thorough background in elementary mathematics and
Laplace transform.

Refernces:

1. Automatic Control Systems, (9th Edition), By: Golnaraghi and B. C. Kuo.
2. Modern Control Engineering, (5th Edition), By: Katsuhiko Ogata.
3. Control Systems Engineering, (6th Edition) By: Norman S. Nise

Course Details:

Subject Week

Stability of Linear Control Systems , Routh-Hurwitz Criterion

State Feedback

Root Locus Analysis

Properties of Root Locus Analysis

Design of Control Systems

P, PI, PD controller

PID controller

Exam.

OO N | Ol BW DN

Frequency-Domain Analysis

Frequency Response of Closed-Loop Systems, Second-Order System

o
k=)

Frequency Response of Closed-Loop Systems, Second-Order System
Effects of Adding a Zero and pole to the Forward path

Nyquist Stability Cliterion 12

Nyquist Path, Relation between Root Loci and Nyquist plot 13

Bode Plot 14

Nichols Chart 15




University of Mosul Course Title: Computer Networks

College of Engineering Course Code: EECA406

Hours/ Units: 2

Department: Electrical

- Athyqst
Instructor. Dr. Mohammed Younis Level/Term: 4%/1

Course Description:

This course (Computer Networks EEC406) provides the Advanced of the science of computer
networks and communications, starting from the OSI Model and TCP/IP Model and give a brief]

history of the internet , Protocol layers and their service model.

Refernces:
1- TCP/IP Protocol Suite Forth Edition.

2- Data Communications and Networking Fifth Edition
3- Computer Networking A Top-Down Approach Seventh Edition James F. Kurose

Course Details:

Subject Week
Abrief history of the internet , Protocol layers and their service model. 1
Underlying Technologies 2&3&4
ntroduction to Network Layer 5&6&7
IPv4 Addresses 8&9&10
Delivery and Forwarding of IP Packet 11&12&13
Internet Protocol Version 4 (IPv4) 14&15&16
Address Resolution Protocol (ARP) 17&18&19
Internet Control Message Protocol Version 4 (ICMPv4) 20&21&23
Application Layre : the web and HTTP,FTP,SMTP,DNS.Transport 24to0 30
Layer: connection less protocols connection oriented protocols,

ongestion control.




University of Mosul

Course Title: Digital Signal Processing
.Course Code/Type: DSP405

Credit Hours: 2

Level/Term: 4-1

Instructor: Fawaz Yaseen Prerequisties: Signals and Systems

College of Engineering

Department: Electrical Engineering Department

Course Description:

After the completion of the course the student will be able to :
» lllustrate digital signals, systems and their significance.
» Analyse the digital signals using various digital transforms DFT, FFT etc.
» Design and develop the basic digital system.

Refernces:

1- Oppenheim A V, Willsky A S and Young I T, “Signal & Systems”, Prentice Hall.

2- Ifeachor and Jervis, “Digital Signal Processing”, Pearson Education India.

3- DeFatta D J, Lucas J G and Hodgkiss W S, “Digital Signal Processing”, J] Wiley and Sons,
Singapore.

Course Details:

Subject Week
Introduction to discrete linear systems, Discrete time signals. 1
Shift invariance, Stability and causality. 2
Impulse response, Difference equations 3
Discrete-Time Fourier Transform 4
Linear Time Invariant Systems 5
Frequency response of linear time invariant systems. 6
Convolution and correlation. 7
Exam #1 8
Z-transforms 9
Definition of DFT and relation to Z-transform. 10
Digital filter design 11
Exam #2 12
Structures and properties of FIR and IIR filters 13
reivew 14
Final Exam 15

Class code:2exgglu

Grading Policy
Quizzes H/W 2 term Exams Final Exam Total
5pt spt 30 60 1o00pt




Course Title: Microelectronics
Course Code/Type: MELCA453
Credit Hours: 4

Level/Term: 4E
Prerequisties:

University of Mosul

College of Engineering

Department: Electrical dep.

Instructor: Dr. Abdalem A. Rasheed

Course Description:

e  Study the charecteristics of microwave devices.

o Microelectronics circuit analysis and design.
e  Study the new techniques electronic devices.

Refernces:

1- Microelectronics: Circuit Analysis and Design, 4™ edition
2- Microwave devices

Course Details:

Subject Week

PN diode

IMPAD diode

Tunnel diode

BURRED diode

Optical Schottky diode

EDFA amplifier

RAMAN amplifier

Gun diode

RECTENNAS

Soler cells

P
nlalo|oNo o b w N+

IGBT with SSD
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Triac and Diak
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w

Thyristor




Chapter 3 Neaman book

14

Chapter 4 Neaman book

15
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