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Juadl) 7 dyils 1S dansigl] ousd / 2025-2026 () ) plall Jo¥) (sginal] / Juogall dnalz / dunsigl] dglS / Lisglys e
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Semester 1 | 30 ECTS | 1 ECTS =25 hrs
Code Module L dslad) @l SSWL | USSWL ECTS Type Pre-
dyy 42l) request
" Basics pf Elfectrlcal duwigll paowl 93 107 8.00 c —
Engineering I I awsl Sl

EE102 Mathematics I I ool JI 63 87 6.00 B —
EE103 Engineering drawing wwxigll aw JI | 63 37 4.00 S -—--
EE104 Physics I | ¢ juall 33 67 4.00 B

. Al L
EE105 Mechanics Engineering ) ‘“" "*eJl Sl 33 42 3.00 S
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UOM1031

Computer 1

1 wgwlxl

63

12

3.00

uoM1011

Arabic Language 1

1 ay sl aslll

33

17

2.00
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EE108 Basms.of Ellectrlcal duw gl Hawl 93 107 8.00 -
Engineering 11 Il awl eSJI
EE109 Mathematics II Il uLuoLJ.“ 63 87 6.00 ----
EE110 Computer Programming wgwll dxo 63 87 6.00 -
EE111 Digital Techniques dxod J| o lusill 48 27 3.00
EE112 Physics II el juall 48 27 3.00
UOM1040 Democracy and Human dulol yd0,0l -
: L 33 17 2.00
Rights bVl §g8>4
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Code Module Ll aled) o SSWL | USSWL | ECTS | Type Pre-
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EEEC201 Electrical Circuits Analysis Sloadl Jud=i 93 39 5.00 c
l I asl_gSUI
EEEC202 Mathematics Ill 1 uLuaLJH 78 47 5.00 B ----
EEEC203 Electronics Principles 5ol 63 37 4.00 C
P g SIYI '

EEEC204 | Communication Principles | wYLai¥l &solo 63 62 5.00 C -
oY=l

EEEC205 Electromagnetic Fields | wpuwulolizog Sl | 48 52 4.00 B
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EEEC206 | auwigll 33 42 3.00 C
| w5l eSJI
Uomzosp | ThecrimesoftheBaath | el oil,2 33 17 | 200 | B
regime in Iraq Sl (9 casdl
UOM2012 Arabic Language 2 2 ay all azxlll 33 17 2.00 B

S Jami) / 850 S atigl] o/ 2025-2026 (o) o) plall ) (sgianal) / Jamgodl dnola / duigl] d31S / Liiglas jluue
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Code Module &AL solad) eu SSWL | USSWL | ECTS | Type Pre-
g 4al) request
EEEC208 Electrical Circuits Analysis )JI?:.JI Jul=i 93 32 5.00 c
[ Il asl e
EEEC209 Mathematics IV IV ool 78 47 5.00 B ===
EEEC210 Electronic Circuits awig uiSdl yilgo 63 37 4.00 C
EEEC211 Analog Communication uyLaAlI 63 62 5.00 C
g lo Ll
EEEC212 Electrical measurements | asb ¢S wlwlié 48 27 3.00 B
EEEC213 Electrical Eng”meerlng Lab. awwrigl 33 42 3.00 c
Il &l _gSJl
UOM2022 English language 2 2 ay SV aslll 33 17 2.00 B -
UOM2032 Computer 2 2 wgwlAI 63 12 3.00 B -

o] / a3l 1Y) dausig) asd / 2025-2026 (ol 3] plall S sgianall / Jrogod] dael> / duusigh) &S / Liglas jluse

Semester 5 | 30 ECTS | 1 ECTS =25 hrs
Code Module Qg yat) a2l dold) o) | SSWL | USSWL | ECTS | Type Pre-
request
EEEC301 Mathematical Analysis | auol_J| <M=l 63 37 4.00 B
EEEC302 Electronics | I ligasdl 63 87 6.00 C -




EEEC303 Microprocessors a819> wl=xlleo 63 87 6.00 C
EEEC304 Digital Communication | & JI &YlasVl 63 87 6.00 C
EEEC305 Digital Electronics wod ) g uSIl | 63 37 400 | C
EEEC306 Electronics and LigiSIVI 63 37 | 400 | C
Communications Lab. | __
I wYlaiVlg
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UJL\N

Semester 6 | 30 ECTS | 1 ECTS =25 hrs
Code Module LUL dold) ou) SSWL | USSWL | ECTS | Type Pre-
g 4=l) request

EEEC307 Numerical Analysis audadl M=l 63 37 4.00 B
EEEC308 Electronics Il I laig uSII 63 62 5.00 C
EEEC309 Antennas anq Wave Hliwiilg wlslggl! 63 62 5.00 c

Propagation wl>gall
EEEC310 Control Systems o _lapud| olas 63 87 6.00 C
EEEC311 Programmable wlasaio 33 17 | 200 | ¢

controllers 420 10
EEEC312 Electronics and Lo iSIVI 63 37 | 400 | C

Communications Lab. Il
Il wYlaiVlg
Engineering Project - >
EEEC313 Design & Planning &_9).»;.&“ 33 17 2.00 C

EEEC314 English language 3 3 ay SV aslll 33 17 2.00 S ——

Ul sgimoll il Lol alg s cimall el JbSL clas CJlall : alas>Yo
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Code

Module

dagpal) &1Ly Balal)

Theoretical

Practical

Applied

Units

EEC 406

Computer interfacing systems

Joosll plai
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w VLoVl
EEC 403 Mobile Communications . 1 3
EEC 405 Microelectronics I ULU’J . vl 1 3

I ag.6,Jl
EEC 401 | Computer Networks I oo S 1 2

I woawlall
EEC 407 | Ciectronics & Lui g uSIVI 4 2

Communications Lab. III -
I <VblaiVlg

EEC 404 | Digital Signal Processing I o LVl 1 2
EEC 402 Control systems I ool 2 3

Y I 6 lossll

8,98 / 4L 1S3 duigl) @ud / 2025-2026 () o) plall wil ) (sgianall / Juogall dasls / dusigh) &S /  Luaid] pllid)

Code Module wb’iﬁj‘ o ;l“lheoretlc Practical | Applied | Units
EEC 418 | Graduation Project zAA) g9 pe 2 2 4
EEC 415 | Microelectronics II “_'L””A“ A 2 1 3
1T &5,3.))
EEC 411 | Computer Networks II e lzi‘lu&w 2 1 2
Electronics & g AN ke
EEC 417 Communications Lab. IV IV ¥lalg 4 2
EEC 414 Digital Signal Processing 8 )L‘:Af‘ d..znxc ) 1 9
II 1T dye8 JI
EEC 412 | Control systems II I 5 L) oo 2 2 3
EEC 420 | Physics III 1T 54y 0] 2 1 3
EEC 421 | Chemistry s LouSJ] 2 1 3
EEC 413 | Satellite Communications | ~ Lﬁi?jl‘m‘ 2 2 3
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GO7

GO4

GO6

GO3

GO2

GO1

Basic or optional

waadl aslll s5lal punl

Course Name

Course Code

Core

| sl oSl dwwighl Guisw]

Basics of Electrical
Engineering I

EE101

Basic

| Lol

Mathematics I

EE102

Support

gl o I

Engineering
drawing

EE103

Basic

| £l juall

Physics I

EE104

Support

35 Saall aswrig)

Mechanics
Engineering

EE105

Basic

1 ogwlAl

Computer 1

UOM1031

Basic

1 ayall aslll

Arabic Language 1

UuOM1011

Core

Il oSl anwigh Guusnl

Basics of Electrical
Engineering I1

EE108

Basic

TSN

Mathematics II

EE109

Basic

'~.J9-WL=J| d=xo_p

Computer
programming

EE110

Core

asnd I o Lusdl

Digital Techniques

EE111

Basic

sl juell

Physics 1T

EE112

Basic

OlbwiYl Bg8>9 aulol 48050l

Democracy and
human rights

UOM1040

SISNKKISNIKISIKKISIKISKKIS

Basic

14,V aalll

English language 1

UuOM1021
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Basic or
optional
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wapall

Course Name

Course
Code

Core

Silgall
| asl S

Electrical Circuits Analysis |

EEEC201

Basic

e luol I

Mathematics Il

EEEC202

Core

ligiSIVI isolio

Electronics Principles

EEEC203

Core

wYlai¥l &solo

Communication Principles

EEEC204

Basic

EAEW]
aomulolizos g8

Electromagnetic Fields

EEEC205

Core

a.w.)..-.@.” ol R0
| al oS

Electrical Engineering Lab. |

EEEC206

Basic

9 szl pllas wil >
Sl,sll

The crimes of the Baath
regime in Iraq

UOM2050

Basic

2 iy sl aslll

Arabic Language 2

UOM2012

Core

Silgall il
SR

Electrical Circuits Analysis Il

EEEC208

Basic

IV ool ]l

Mathematics IV

EEEC209

Core

apig il yils>

Electronic Circuits

EEEC210

Core

il lall oYLasYl

Analog Communication

EEEC211

Basic

il g wlwls

Electrical measurements

EEEC212

Core

auigll ol ize
Il agl eS|

Electrical Engineering Lab.
Il

EEEC213

Basic

2 a3 IS5Y 1 aalll

English language 2

UOM2022

Basic

2 gl

Computer 2

UOM2032
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Course Name

Course Code

Year/Level

Basic

e M=l
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Mathematical Analysis

EEEC301

Core

| o ligasll

Electronics |

EEEC302

Core

Microprocessors

EEEC303

Core

o YlasVl
duad I

Digital Communication

EEEC304

Core

b)) g sl

Digital Electronics

EEEC305

Core

ol o
g sV
I wYlasilg

Electronics and
Communications Lab. |

EEEC306

Basic

ayoaall Yl

Numerical Analysis

EEEC307

Core

Il elyig i)l

Electronics I

EEEC308

Core

lilsgl]
oo sall Ll

Antennas and Wave
Propagation

EEEC309

Core

8 o] plai

Control Systems

EEEC310

Core

Programmable
controllers

EEEC311

N ISKISKK S KISKKS

Core

g usIVI
Il YlasYlg

Electronics and
Communications Lab. Il

EEEC312

<

&9l
s igll

Engineering Project
Design & Planning

EEEC313

<

3 a3alS6Y | sl

English language 3

EEEC314
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GO2

Basic or
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Course Name

Course
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Core

So)l ol o

Computer interfacing
systems

EEC 406

Core

dlaiad] Lo

Mobile Communications

EEC 403

Core

ETTCNJERRIERN]

Microelectronics I

EEC 405

Core

Computer Networks I

EEC 401

Core

elyg ARSI e
T 3Ly,

Electronics &
Communications Lab. IIT

EEC 407

Core

T dgad I 5Ll dodlne

Digital Signal Processing
I

EEC 404

Core

15kl ol

Control systems I

EEC 402

Support

g £ 9 pte

Graduation Project

EEC 418

Core

TT dys.0) g ASHY)

Microelectronics 11

EEC 415

Core

Computer Networks II

EEC 411

Core

claig ASIY) e

Electronics &
Communications Lab.
v

EEC 417

Core

1T dged JI 5,La) dodlae

Digital Signal Processing
11

EEC 414

Core

I3 layd) @las

Control systems II

EEC 412

Basic

1 ¢ i)

Physics 111

EEC 420

SISKIS TS KSKKKIS TS KKKIS

Basic

NS

Chemistry

EEC 421
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Module Information

Basics of Electrical Engineering |
Module Title Module Delivery
Module Type Core Theory
Module Code EE101 Ll Lecture
ECTS Credits 8 Lab
Tutorial
SWL (hr./sem) 200 U Practical
] Seminar
Module Level UGI UGI Semester of Delivery 1

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader oand]l s ool e-mail | ool G g aSIVI ol
Module Leader’s Acad. Title ol asl Module Leader’s Qualification 6 lgu|
Module Tutor Dr. Omar Muwafag Mahmood e-mail omer_alyousif@uomosul.edu.iq
Peer Reviewer Name aloll g>1,5 ool e-mail | (g iSIYl oy

Scientific Committee Approval

Date

01/06/2023

Version Number | 1.0

Relation with other Modules

Y Al ) sl5ed) e &BMY)

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

aobi,Yl wlsinally pledl mlig amwl,al 85kl Coloal

1. To develop problem solving skills and understanding of DC circuit theory
through the application of techniques.

Module Aims 2. Tounderstand voltage, current and power from a given DC circuit.
w|)ﬂ| 5Ll db.bi 3. This course deals with the basic concept of DC electrical circuits.
4. This is the basic subject for all DC electrical and electronic circuits.
5. To understand Kirchhoff's current and voltage Laws problems.

6. To perform mesh and Nodal analysis.

7. To perform Thevenin and superposition theory.

1. Recognize how electricity works in electrical circuits.

2. List the various terms associated with electrical circuits.

Module Learning 3
Outcomes

Summarize what is meant by a basic electric circuit.
4. Describe electrical voltage, current and power.

5. Define Ohm's law.
sololl pleidl wlo 50

ol ol 6. ldentify the basic circuit passive and active elements and their applications.
awly

7. Discuss the various properties of resistors.
8. Explain the two Kirchhoff’s laws used in circuit analysis.

9. Explain the Analysis Methods used in Electrical Circuits.

Indicative content includes the following.

Part A - Circuit Components and values

DC circuits, Current and voltage definitions, Passive sign convention and circuit elements,

L. Resistive networks, real and ideal elements, voltage and current sources. [9 hrs.]
Indicative Contents

aplin,Y ol gizall

Lab. [6 hrs.]
Revision problem and tutorial classes [6 hrs.]
Quizzes [1 hr.]

Part B- Circuit reduction

combining sources, Combining resistive elements in series and parallel, delta and star
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transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]
Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Circuit Theory

Kirchhoff’s laws and Ohm'’s law. Introduction to mesh and nodal analysis, Introduction to
Thevenin and Norton theory, maximum power transfer, introduction to superposition theory.
[24 hrs.]

Revision problem and tutorial classes [16 hrs.]
Lab. [16 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

alail elail] lim

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem)
Structured SWL (h/w)

. e 123 8
W dlall plaiioll Gl Joxdl L,@_cwi el abaiiall ol | Janl
Juasall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiioll e cuwloll Joxdl |77 lall plaiiall ué cawl,all Josll 3
Juaall JW> L gl

Total SWL (h/sem) 200

JW Ul STl Gl ) odl Jexd]
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As

Week

Module Evaluation

daw) j3d) Baled) @anis

Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome
Quizzes 1 10% (10) 48,12 LO#1,5,8and 9
EOE e Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment [ o, 2 30% (12) Continuous All
Report 0 0% (0)
Qe Midterm Exam 2 hr. 10% (10) 7 LO# 1-5
assessment | Einal Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
@A) el Z gl
Material Covered
Week 1 Basic Concept & Units: 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
Week 2 units, units of force-energy-torque and power, relation between energy and heat, electric units,
efficiency & percentage efficiency, electromechanical equivalent of element
Week 3 Ohm'’s law, resistivity & conductivity
Week 4 temperature affect, internal resistance of a source, open circuit & short circuit
Week 5 equivalent resistance: Series-parallel-circulating current method-floating source method & grouping
of E.M.F. sources, double subscript
Week 6 power calculation in D.C circuit
Week7 | Kirchhoff's laws: KVL-KCL
Week 8 Mid-term Exam
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Week

introduction to network theorems, types of source: independent and dependent voltage and current

Week 9
sources and their transformation
Week 10 | Maxwell’s circulating currents (mesh analysis)
Week 11 | nodal analysis
Week 12 | syperposition theorem
Week 13 | Thevenin’s theorem and Norton’s theorem
Week 14 | maximum power transfer theorem
Week 15 | millman theorem, substitution theorem and reciprocity theorem
Week 16 | preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
el o) zlgial
Material Covered
Week 1 Lab 1: Introduction to lab. components
Week 2 Lab 2: Introduction to AVO meter (analog and digital)
Week 3 Lab 3: Introduction to resistance measurements (practical and color code)
Week 4 Lab 4: resistance temperature affect, internal resistance of a source, open circuit & short circuit
Week 5 Lab 5: ohm’s Law
Week 6 Lab 6: series and parallel resistance
Week 7 Lab 7: resistance delta and star transformation
Week 8 Lab 8: Kirchhoff's Voltage Law
Week 9 Lab 9: Kirchhoff's Current Law
Week 10 | Lab 10: implementation of Maxwell’s circulating currents (mesh analysis)
Week 11 | Lab 11: implementation of Nodal analysis
Week 12 | Lab 12: implementation of Superposition theorem
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Week 13 | Lab 13: implementation of Thevenin’s / Norton's Theorem

Week 14 | Lab 14: implementation of maximum power transfer theorem

Week 15 Lab 15: DC power measurements (methods and instrumentations)

Learning and Teaching Resources

ity alaid] jslas

Available in the
Text
Library?

Engineering Circuit Analysis 7th Edition

Required Texts . . Yes
by William Hayt , Jack Kemmerly , Steven Durbin

Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's

Recommended Texts . . No
Outlines) 2nd Edition, by John O'Malley

Websites DC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent il 90 - 100 Outstanding Performance
B - Very Good s x> 80-89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jesiio 50-59 Work meets minimum criteria
Fail Grou FX - Fail 23) IJ (45-49) More work required but credit awarded
P (az Lol |
(0 - 49) - - -
F - Fail cuwl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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awl,oll 83ladl Cauog 7390

Module Information
L) ;) Balod) ile glre

Module Title Mathematics I Module Delivery
QU
Module Type Basic Theory
Module Code EE102 Lecture
ECTS Credits 6 [ Lab
Tutorial
SWL (hr./sem) 150 L] Practical
L] Seminar
Module Level UGI Semester of Delivery 1
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ol G i yac .pl e-mail
Module Leader’s Acad. Title walall aysl Module Leader’s Qualification 6o lgudl

Module Tutor Dr. Mohammed Abdulmalek Ahmed

e-mail

Ahmedm86@uomosul.edu.iq

Peer Reviewer Name

e-mail

Scientific Committee Approval

29/03/2026
Date /03/

Version Number | 1.0

Relation with other Modules

Y Al ) sl5ed) me @BVsS)

Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

aobi,Yl wlsinally pledl mlig amwl,al 85kl Coloal

Module Aims

auwlodl soladl Colanl

10.

11.

12.

13.

14.

15.

16.

Student be able to solve simultaneous liner equations and inequalities
involving the square root and modulus function.

know addition and double-angle formulas for trigonometric functions and use
them to express values of trigonometric functions in the surds form.

Student be able to recognize odd, even, periodic, increasing, decreasing
functions.

understand the operation of composition of functions and the concept of
functional inverse.

recognize linear, quadratic, power, polynomial, algebraic, rational,
trigonometric, exponential, hyperbolic and logarithmic functions and sketch
their graphs.

be able to calculate limits by substitution and by eliminating zero
denominators.

know derivatives of power, trigonometric, exponential, hyperbolic,
logarithmic and inverse trigonometric functions.

know the basic rules of differentiation and use them to find derivatives of
products and quotients.

know the chain rule and use it to find derivatives of composite functions.

Module Learning
Outcomes

solel) ,olxi.” ul?)JLo

10.

11.

12.

13.

14.

15.

On completion of this course students will be expected to

be able to solve algebraic equations and inequalities involving the square
root and modulus function.

understand the difference between equations and identities, and be able to
prove simple identities and inequalities.

know addition and double-angle formulas for trigonometric functions and use
them to express values of trigonometric functions in the surds form.

be able to recognize odd, even, periodic, increasing, decreasing functions.

understand the operation of composition of functions and the concept of
functional inverse.

to able to recognize linear, quadratic, power, polynomial, algebraic, rational,
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trigonometric, exponential, hyperbolic and logarithmic functions and sketch
their graphs.

16. be able to calculate limits by substitution and by eliminating zero
denominators.

17. be able to calculate limits at infinity of rational functions.

18. know derivatives of power, trigonometric, exponential, hyperbolic,
logarithmic and inverse trigonometric functions.

19. know the basic rules of differentiation and use them to find derivatives of
products and quotients.

20. know the chain rule and use it to find derivatives of composite functions.

Indicative Contents

aplin,Y ol gizall

Indicative content includes the following.

Part A - Matrices

Basic Definitions, Addition, Subtraction and Multiplication, Determinants, The Inverse of
a 3 x 3 Matrix, Cramers Rule, Solve equations by Matrices: Gaussian Elimination. the method of
finding the inverse of a square matrix, solution of simultaneous linear equations by matrix
method. [8 hrs.]

Revision problem and tutorial classes [2 hrs.]
Quizzes [1 hr.]

Part B - Coordinates and Graphs in the Plane

Directions and Quadrants, Distance between Points, Graphs of Equations, Intercepts and More
about Graphing, Slope and Equations for Lines: Slope of Non-vertical Lines, Lines that are
Parallel or Perpendicular, Point - Slope Equations, Slope - Intercept Equations, Functions and
their Graphs, Domains and Ranges are Often Intervals, Even Functions and Odd Functions,
Functions Defined in Pieces, Shifts, Circles, and Parabolas: How to Shift a Graph, Equations for
Circles in the Plane, Equations for Parabolas, A Review of Trigonometric Functions: Radian
Measure, The Six Basic Trigonometric Functions, Calculating Sines and Cosines, Graphs of
Trigonometric Functions, Limits and Continuity: Limits, Examples of Limits, The Sandwich

Theorem and (sin)/0, Limits Involving Infinity, Continuous Functions.. [14 hrs.]
Revision problem and tutorial classes [4 hrs.]

Quizzes [2 hr.]

Part C- Derivatives

Slopes, Tangent Lines, and Derivatives, Defining Slopes and Tangent Lines, The Derivative of a
function, The Slope of Lines, Differentiation Rules: Integer Powers, Multiples, Sums, and

Differences, Second and Higher Order Derivatives, Negative Integer Powers of x, Velocity,
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Speed, and Other Rate of Change: Velocity, Speed, Acceleration, Derivatives of Trigonometric
Functions: The Derivative of the Sine, The Derivative of the Cosine, The Derivative of the Other
Basic Functions, The Chain Rule: Integer Powers of Differentiable Functions, Derivative
Formulas that Include the Chain Rule, Implicit Differentiation and Fractional Powers: Lenses,
Tangents, and Normal Lines, Using Implicit Differentiation to Find Derivatives of Higher Order,

Fractional Powers of Differentiable Functions, Linear Approximations and Differentials. [24 hrs.]
Revision problem and tutorial classes [6 hrs.]

Quizzes [2 hr.]

Learning and Teaching Strategies

sl e it

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
le gl 10 J Cigume I i) jud) o)
Structured SWL (h/sem)
Structured SWL (h/w)

. e Lo 63 4
S Aall ploiiall ol I | L sl LJlal) alaiiall Gaul )l Jasll
Juaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
bl alaiiall st wolyall Jaxdl | 87 ol alaiioll it cuwl,adl Jall 6
Juaall SN L gl
Total SWL (h/sem) 150
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As

Week

JYW el IS Gl adl ozl

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome

Quizzes 3 15% (15) 48,12 LO#2,5,8,9and 11
e Assignments 1 5% (5) 7 LO#2,3,4,5and 6
assessment | jomework 3 12% (12) 4,8,10 LO #2-3, 4-7 and 8-9

Report 1 8% (8) 8
e Midterm Exam 1.5 hr 10% (10) 7 LO # 1-9
assessment | Fina) Exam 3hr 50% (50) 16 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

) os zlgial]

Material Covered

Week 1 Matrices: Basic Definitions, Addition, Subtraction and Multiplication,
Determinants, The Inverse of a 3 x 3 Matrix, Creamers Rule.

Week 2 Solve equations by Matrices: Gaussian Elimination. the method of finding the inverse of a
square matrix, solution of simultaneous linear equations by matrix method.

Week 3 Coordinates and Graphs in the Plane: Directions and Quadrants, Distance between
Points, Graphs of Equations, Intercepts and More about Graphing.

Week 4

Slope and Equations for Lines: Slope of Non-vertical Lines, Lines that are Parallel or
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Perpendicular, Point - Slope Equations, Slope - Intercept Equations.
Week 5 Functions and their Graphs: Domains and Ranges are Often Intervals, Even Functions
and Odd Functions, Functions Defined in Pieces.
weeks | Shifts, Circles, and Parabolas: How to Shift a Graph, Equations for Circles in the Plane,
Equations for Parabolas.
Week7 | A Review of Trigonometric Functions: Radian Measure, The Six Basic Trigonometric
Functions, Calculating Sines and Cosines, Graphs of Trigonometric Functions.
weekg | Limits and Continuity: Limits, Examples of Limits, The Sandwich Theorem and
(sind)/0, Limits Involving Infinity, Continuous Functions.
Derivatives: Slopes, Tangent Lines, and Derivatives, Defining Slopes and Tangent
Week 9 | Lines
The Derivative of a function, The Slope of Lines.
Differentiation Rules: Integer Powers, Multiples, Sums, and Differences
Week 10
Second and Higher Order Derivatives, Negative Integer Powers of x.
Week 11 | velocity, Speed, and Other Rate of Change: Velocity, Speed, Acceleration
Week 12 | Derivatives of Trigonometric Functions: The Derivative of the Sine, The Derivative of
the Cosine, The Derivative of the Other Basic Functions.
Week 13 | The Chain Rule: Integer Powers of Differentiable Functions, Derivative Formulas that
Include the Chain Rule.
Implicit Differentiation: Lenses, Tangents, and Normal Lines
Week 14
Using Implicit Differentiation to Find Derivatives of Higher Order.
Week 15 Fractional Powers: Fractional Powers of Differentiable Functions, Linear
Approximations and Differentials.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
un,g)m‘g ‘oJJL\.” J&Lc.o
Available in the
Text
Library?
Required Texts Calculus, Thirteenth Edition, by George B. Thomas, Yes
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Recommended Texts

Huw Fox and Bill Bolton.

Calculus, Mathematics for Engineers and Technologists, 2002, by

No

Websites Khan Academy math (https://www.khanacademy.org)
Grading Scheme
il ) Ll

Group Grade sl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good oo 2> 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jouiio 50-59 Work meets minimum criteria
Fail Grou FX - Fail 23) . lJ (45-49) More work required but credit awarded

P (az Lol |

(0 - 49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information

Engineering Drawing
Module Title Module Delivery
(eiigd) @ )
Module Type Support Theory
Module Code EE103 ] Lecture
ECTS Credits 4 Lab
1 Tutorial
SWL (hr./sem) 100 [ Practical
L] Seminar
Module Level UGl Semester of Delivery 1

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader ead]l s el e-mail | ool G g aSIVI ol
Module Leader’s Acad. Title ol asl Module Leader’s Qualification o lgudl
Module Tutor Sura Mohammad Adil Alhayali e-mail sura_alhayali@uomosul.edu.iq
Peer Reviewer Name aloll g>1,5 ool e-mail | (g iSIYl 02y
Scientific C ittee A |
clentific tommittee Approva 24/03/2026 Version Number | 1.0
Date
Relation with other Modules
W 11 slged) 2o @3]
Prerequisite module None Semester
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Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aolin,Yl wlginally pleill glig awwlyall 8sloll Colanl

17. To develop the engineer's ability to imagine projections and their models.
18. Engineering drawing exercises hand movement to complete quick sketches.
Module Aims 19. This course deals with theory of Orthographic Projection.

amwl)all 8oLl Jlmi 20. This is the basic subject for isometric drawing.

21. To teach students engineering drawings using AutoCAD program, and this

includes both theoretical lectures and Lab.

22. To help students to use AutoCAD for engineering drawings efficiently in their
designs & projects.

21. Absorbing all the engineering characteristics of an object or a product in a
clear manner.

Module Learning _ o )
22. Know the tools used in engineering drawing and how to use them correctly

Outcomes
23. understand and apply the basics of engineering processes.
24. Conclude projections and isometric for each geometric figure and recognize
8olal) pleill > 50 its dimensions.

25. students will be able to use AutoCAD commands to make drawings

26. create & insert symbols, dimension in a drawing, create blocks, and plot
drawings with certain scales.

Indicative content includes the following.
Part A - tools, lines, scale, Engineering processes (part 1) & getting started, view commands

Indicative Contents Introduction to engineering drawing, learn about engineering tools and how to use them. Types

m)l.w y| ul.- . | of pens, Billboard layout and address field preparation, Types of lines [3 hrs.]
s
Classwork 1. [2 hrs.]

Defining the drawing scale and its types, apply and draw engineering processes [3 hrs.]
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Classwork 2. [2 hrs.]
Lab: Getting started, view Commands [10 hrs.]
Quizzes [1 hr.]

Part B- Engineering processes (part 2) , Orthographic Projection (part 1) &Drawing . modify |

Commands

Draw tangents, Types of projections resulting from vertical projection. [6 hrs.]
Classwork 3. [2 hrs.] , Classwork 4. [2 hrs.]

Lab: Drawing Commands, modify | Commands [10 hrs.]

Quizzes [1 hr.]

Part C- Orthographic Projection (part 2) , Isometric Drawing & Modify Il, Dimensions , text

Commands

Arrangement and drawing of projections, draw the isometrically axis, Imagine and draw the
isometrically body [8 hrs.]

Classwork 5. [2 hrs.] , Classwork 6. [2 hrs.]
Lab: Modify Il Commands, Dimension Commands, Text Commands [8 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

olzilly daid) slyzers)

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
o) 10 J gume IWLU L”sc:;\).\.)\ gres
Structured SWL (h/sem)
Structured SWL (h/w)

W ol plasiall cwol,adl Jazdl | 63 : 4
J ' L ke gl cdlall plaiiodl uwl)adl Joxll
Juasall
Unstructured SWL (h/sem) 37 Unstructured SWL (h/w) 2
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Week

Aol plasoll e wol ol Jasdl

ol plasiall it o2l Jaxdl

Juaall JW> Le gawl
Total SWL (h/sem)
I Cdllal) JSII Gaolyadl Josdl | 100
Juasll
Module Evaluation
. . Relevant Learning
Time/Number | (Marks) Weight Week Due
Outcome
Quizzes 2 2x4=8 8% LO #1,5,8and 9
Assignments
4 4x2=8 8% LO#1,2,4,67,8and 9
(H.W)
Formative
Assignments
assessment 2 2%x2=4 4%
(C.W)
Lab. 4 4x5=20 20% All
Report 0 0 0%
Midterm 2h 10 10% LO# 1-5
- r -
Summative Bl °
assessment
Final Exam 3hr 50 50% All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Al el zlgiall

Material Covered

Week 1

Introduction and definition of engineering drawing, learn about engineering tools, Types of pens
used, Drawing board layout
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Week

Week 2

Types of lines in engineering drawing, Defining the drawing scale and its types

Week 3 | Classwork 1
Week 4 Engineering processes (part 1): Teaching students how to apply and draw line relationships
Week 5 Classwork 2
Week 6 Engineering processes (part 2): Making tangents, reverse curves
Week 7 Classwork 3
Week 8 Mid-term Exam
Week 9 Orthographic Projection (part 1): theory of Orthographic Projection, combination of views
Week 10 | classwork 4
Week 11 Orthographic Projection (part 1): Arrangement and drawing of projections
Week 12 | classwork 5
Week 13 | |sometric Drawing, I: draw the isometrically axis, Imagine and draw the isometrically body
Week 14 | Classwork 6
Week 15 | |sometric Drawing II: isometric circles
Week 16 | preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Aimall esnl lgia
Material Covered
Week 1 Lab 1: start a new drawing, user Interface, units, limits
Week 2 Lab 2: grid, snap, absolute & relative coordinate system, ortho.
Week 3 Lab 3: zoom, pan, osnap, polar tracking
Week 4 Lab 4: pline, pedit, selecting object, erase
Week 5 Lab 5: Itype, Itscale.
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Week 6 Lab 6: line, arc, circle, ellipse

Week 7 Lab 7: polygon, rectangle

Week 8 Lab 8: copy, move, mirror, trim, rotate

Week 9 Lab 9: scale, undo, redo, stretch, divide

Week 10 | Lab 10: extend, offset.

Week 11 Lab 11: array, Lweight , Measure

Week 12 | Lab 12: Fillet , Chamfer, Explode

Week 13 | Lab 13: Text, Mtext, Area

Week 14 | Lab 14: Dimensions & Leaders, color

Week 15 | Lab 15: Block, plot.

Learning and Teaching Resources

Available in the

Text X
Library?
Engineering Drawing and Graphic Technology ,
No
By French & Vierk , Steven Durbin , Twelve Edition
Required Texts
3¢ Lol o aigll o JJl OUS
2021, xuzo Bl aue s w o & S M)obpigm.]i;
. . No
1986 , laxdl Jguw I sue 3Ll cadls
ys.sz” 6.)&'.;».@_ M».@Jb QJLo.xo.Jl ‘o.w)“
Recommended Texts . No
2018, Wl (wila sloe > caldls
No

2022 , Wbl xomo plas aaxl 1 ol

Websites

2014 )l5953| ‘cu.l.fu N9 -
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https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books

https://www.dailymotion.com/video/x31bgéx

Grading Scheme
o) Ll

Group Grade sl Marks (%) | Definition

A - Excellent il 90 - 100 Outstanding Performance

B - Very Good oo > 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 28) . lJ (45-49) More work required but credit awarded

(axzoll

(0 - 49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

44




cuuuulJ)Jl 6 LaJl o9 TI9-0J

Module Information
L) ;) Balod) e glre

Module Title PhySICS I Module Delivery
Iebpal)

Module Type Basic Theory
Module Code EE104 [ Lecture
ECTS Credits 4 [l Lab

Tutorial
SWL (hr./sem) 100 ] Practical

L] Seminar
Module Level UGx11 1 Semester of Delivery 1
Administering Department (Electrical Engineering) College | (Engineering)
Module Leader Dr. Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification Doctor
Module Tutor Mr. Ahmad Abduljabbar Ismael e-mail a.a.ismail@uomosul.edu.iq
Peer Reviewer Name Mr. Omar Turath e-mail omartawfeeq_1981@uomosul.edu.iq

Scientific Committee Approval

Date

29/11/2025

Version Number | 1.0

Relation with other Modules

Y Al ) sl5ed) o &BVS)
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

aobi,Yl wlsizally pladl mlig damwl,al 8slall Coloal

Module Aims

awwl )l soladl Lol
y)

23.

24.

25.

26.

27.

28.

29.

30.

31

To understand many principles and units and their abbreviations correctly in
the physics, such as State Sl units, determine whether a physical quantity is a
vector or a scalar, and distinguish between kinematic and kinetic energy.

To understand Differentiate between static and kinetic friction, and solve
friction problems; State and apply Hooke’s law for ideal springs; Define work,
and calculate the work done by a constant force in one and two dimensions.

This course deals with Define, calculate, and distinguish between distance and
displacement, average and instantaneous speed and velocity, and average and
instantaneous acceleration; State, explain, and apply Newton’s three laws of
motion.

This course deals with the basic concept of the State the work-energy
theorem, and use it to solve problems; Apply the principle of conservation of
mechanical energy to solve simple problems in mechanics; Calculate both
kinetic and potential energy; Calculate the power.

To develop problem, solve problems using Newton's law of universal
gravitation and calculate the gravitation for different locations (i.e., Earth,
Moon, Sun and etc.); Derive the equation of continuity for fluids.

To perform and analysis of heat transfer through the facades of the buildings;
Define and describe the flow of heat through a material by direct molecular
contact (conduction); Derive the equation of heat transfer by conduction.

To understand energy level and atomic structure through energy-band theory
of materials; Internal structure of materials of materials including metals,
insulators and semiconductors; Electrical conduction and characteristics of the
all materials such as conductivity, Mobility, energy distribution of electrons,
Fermi levels, work function, and electronic emission.

To perform current-voltage characteristics, charge control description for all
types of both the diode and transistors.

To model small signal and large signal of the active electronic devices such as
DC load line and AC load line concept.

Module Learning

27.

Determine whether a physical quantity is a vector or a scalar; State, explain,
and apply Newton’s three laws of motion; State and apply Hooke's law for ideal
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Outcomes

solol) plaidl b x0
awwl ol

springs; State the work-energy theorem, and use it to solve problems; Express
Newton’s laws in terms of rates of change of linear momentum; Calculate the
pressure and density of fluid at different depth.

28. Define and describe the Bohr model of an atom; Define electron, proton,
neutron, and nucleus; Explain electron shells and orbits; Explain insulators,
conductors, and semiconductors and how they differ; Define valence band and
conduction band Compare a semiconductor atom to a conductor atom.

29. Understanding of the fundamental concepts of current and voltage; Explain
the of electrical circuit element and its objects; Define Ohm'’s Law; Define
Power and Energy; Calculate Power and Energy.

30. Describe Analysis the Electric Circuits in Parallel and Series connection; Define
Kirchhoff’s law; Analysis the Electric Circuits using Kirchhoff’'s law; Solve
problems using Kirchhoff’s law; Explain the electrical symbol for a diode;
Define bias and its effect on the depletion region; Define barrier potential and
its effects; Several Diode Applications.

31. Discuss the various properties of diodes and transistors.

32. Explain the homo-junction and Hetero-junction materials such as PN junction
diodes, PNP transistors, and NPN transistors.

33. Explain the other types of semiconductor diodes: Varactor diode, tunnel diode,
photodiode and photovoltaic (solar) cell, Light emitting diode, metal
electronic.

Indicative Contents

ali Yl wlgizall

Indicative content includes the following.

Part A - Introduction to physics

Physics quantities, Length, mass and time; Kinematics; Position, Displacement and Distance;
Speed, Velocity and Acceleration; Forces and motion; Mass and gravity force; Newton's three
laws of motion. Spring forces and Hooke’s law; Friction forces; Uniform circular motion; Work;
Kinetic and Potential Energy; The work-kinetic energy theorem; Conservation of total
mechanical energy; and Power. Linear momentum; Momentum and kinetic energy; Rate of
change of linear momentum and Newton’s laws; Law of conservation of linear momentum;

Impulse; and Simple Harmonic Motion. [8 hrs.]
Revision problem and tutorial classes [2 hrs.]

Quizzes [1 hr.]

Part B- Atoms:

Atoms Structure; Atomic Energy Level; and Materials Used in Electronics. Current and Voltage;

electrical circuit; and Ohm’s Law. Power and Energy; and Parallel and Series Networks.
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Kirchhoff’s Law. [8 hrs.]

Quizzes [1 hr.]

Part C- Diode Circuit Applications:

p-n junction in equilibrium, current-voltage characteristics, charge-control description of a
diode, Transition and diffusion capacitance’s, diode switching times, diode models, small-signal
model and load line concept, and introduction to Hetero-junctions and double Hetero-junctions
Rectifiers, Zener diodes voltage regulators, clipping circuits, clamping circuits and wave form
generation. Other Types of Semiconductor Diodes: Varactor diode, tunnel diode, photodiode
and photovoltaic (solar) cell, Light emitting diode, metal electronic. Transistors Principle of

Operation and type, Transistor biasing circuits, Application Circuit. [8 hrs.]
Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

ety st e

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem)
Structured SWL (h/w)
W dlall plasioll Gaol,a)l JoxdI | 33 : 2
J i W Le gl cdlall plaiioll Gl )l Jaxdl
Juaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
ol plaiiall ué wolyall Jasdl | 67 ol plasioll it (] Joxll 3
Jasll JYs Le gonnl
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As

Week

Total SWL (h/sem)

W bl JSII Gwoladl Joxdl | 100
Juasall
Module Evaluation
Time/ ) Relevant Learning
Weight (Marks) Week Due
Number Outcome

Quizzes 3 15 % (15) Continuous LO#1,4,6and 7

Assignments 3 12% (12) Continuous LO#1,2,3,4,5and 7
Formative

Onsite
assessment i 1 5% (5) Continuous | -

Assignments

Report 1 8% (8) Continuous All
e Midterm Exam 2 hr. 10% (10) 7 LO # 4-7
assessment | Fina) Exam 3hr 50% (50) 15 All

Total assessment

100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl Legnl Zlgial)

Material Covered

Introduction to physics; Standards of length, mass and time; Scalar and Vector quantities; Kinematics;

Week 1 Position, Displacement and Distance; Speed, Velocity and Acceleration; Forces and motion; Mass and
gravity force; Newton'’s three laws of motion.

Week 2 Spring forces and Hooke’s law; Friction forces; Uniform circular motion; Work; Kinetic and Potential
Energy; The work-kinetic energy theorem; Conservation of total mechanical energy; and Power.

Week 3 Linear momentum; Momentum and kinetic energy; Rate of change of linear momentum and Newton'’s
laws; Law of conservation of linear momentum; Impulse; and Simple Harmonic Motion.

Week 4 Universal gravitation; Newton’s law of universal gravitation; Free-fall acceleration and the

gravitational force; and Solve problems using Newton's law of universal gravitation and calculate the
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gravitation for different locations.

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

Week 5 principle and the operation of a hydraulic lift; Buoyant forces and Archimedes’s principle; the equation

of continuity for fluids; and the Bernoulli's equation.

Week 6 Basic of Architectural Physics; and Solar Radiation.

Week7 | Basic of Architectural Physics; and Solar Radiation.

Week 8 Sound; Noise; Sound Intensity

Week 9 | sound Insulation; and Thermal Behavior of Materials

Week 10 | Atoms Structure; Atomic Energy Level; and Materials Used in Electronics.

Week 11 | current and Voltage; electrical circuit; and Ohm'’s Law.

Week 12 Introduction of Diodes, current-voltage characteristics of diode. Forward and reverse biasing of

diodes, Temperature effects for diode characteristics.

Week 13 | Diode Circuit Applications: Rectifiers, clipping circuits, clamping circuits.

Week 14 | Zener diodes voltage regulators, and wave form generation. Varactor diode, tunnel diode, photodiode

and photovoltaic (solar) cell, Light emitting diode, metal electronic.

Week 15 Introduction of transistors, Principle of Operation and type. Current-Voltage characteristics of

transistors, DC Load line with state Q-Point. Transistors biasing circuits.

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

w).\.ﬁb ‘oJJU.” ).bLaa

Available in the

Text .
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes

downloaded from the Course web page/classroom).

Websites

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Edition.
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Grading Scheme

Group Grade sl Marks (%) | Definition
A - Excellent Jliol 90-100 | Outstanding Performance
B - Very Good oo 20> 80 -89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jorbo 50-59 Work meets minimum criteria
. . 28) cawly . .
Fail Group FX - Fail () Lzl (45-49) More work required but credit awarded
(0-49) - - -
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information

Module Title Mechanics Engineering Module Delivery
&S Saadl anvaigll
Module Type Support Theory
Module Code EE105 ] Lecture
ECTS Credits 4 L] Lab
L] Tutorial
SWL (hr./sem) 100 O Practical
[ Seminar
Module Level UGx11 UGl Semester of Delivery 1
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Dr. Mohammed Tariq Yaseen e-mail mtyaseen@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Dr.ammar younis Ibrahim e-mail drammar2020@uomosul.edu.iq
Peer Reviewer Name alol gz ,3 ol e-mail | (g iSIYl o2y
;j::ﬁﬁc Committee Approval 08/06/2023 Version Number | 1.0

Relation with other Modules

) Gl 1 sl g0l o @MY
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Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

aobi,Yl wlsizally pladl mlig damwl,al 8slall Coloal

Module Aims

auwl)odl soladl Colanl

32.

33.

34.

35.

36.

37.

The module aims of Mechanical and Thermodynamics typically include
providing students with a comprehensive understanding of the principles and
applications of mechanical engineering and thermodynamics. The specific aims
may vary depending on the educational institution or course, but here are
some common objectives:

Understanding Fundamental Concepts: The module aims to introduce
students to the fundamental concepts and principles of mechanical
engineering and thermodynamics. This includes topics such as mechanics,
kinematics, dynamics, energy, heat transfer, and thermodynamic processes.

Analytical and Problem-Solving Skills: The module aims to develop students'
analytical and problem-solving skills related to mechanical and
thermodynamic systems. This involves teaching them how to apply
mathematical and scientific principles to solve engineering problems, analyze
mechanical systems, and evaluate thermodynamic processes.

Thermodynamic Systems: The module aims to familiarize students with the
behavior of thermodynamic systems and their applications. This includes
studying topics such as the laws of thermodynamics, properties of pure
substances, gas laws, energy conversion processes, power cycles, and
refrigeration cycles.

Heat Transfer: The module aims to teach students about the principles of heat
transfer and its applications in engineering. This involves studying modes of
heat transfer, including conduction, convection, and radiation, as well as heat
exchangers, thermal insulation, and heat transfer analysis in various systems.

Mechanical Systems and Dynamics: The module aims to provide students with
an understanding of mechanical systems and their dynamics. This includes
topics such as statics, dynamics, forces, motion, and mechanical components
like gears, bearings, and linkages.

Module Learning
Outcomes

34.

35.

Mechanical Engineering:

Apply fundamental principles of mechanics to analyze and solve engineering
problems.

analyze mechanical components and systems considering factors such as
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strength, stiffness, and safety.

36. knowledge of thermodynamics and fluid mechanics to analyze energy
conversion systems.

Thermodynamics:

37. Understand the basic concepts and laws of thermodynamics, including energy,
entropy, and the First and Second Laws of Thermodynamics.

38. Apply thermodynamic principles to analyze and solve problems related to heat
transfer, work, and energy conversion.

39. Analyze thermal systems, including power cycles, refrigeration cycles, and heat
exchangers.

40. Apply thermodynamic principles to analyze combustion processes and internal
combustion engines.

41. Apply thermodynamic principles to analyze renewable energy systems, such as
solar and wind power systems.

42. Understand the impact of thermodynamics on environmental sustainability
and energy efficiency.

Indicative Contents

agobiYl wlgixall

Indicative content includes the following.
Part A

Static: Force system, Units system, Forces + Components, Resultant, Moment and Couples,
Equilibrium, Centroid, Moment of Inertia, Friction. Revision problem and tutorial

classes. [15 hr.]
Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]

Part B

Dynamics: Rectilinear motion, Curvilinear motion, Projectile, Circular motion, Acceleration
Components (Rectangular Comp., Normal Tangential Comp.), Kinetic -2nd Law of Newton.
[15 hrs.]

Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]

Part C

Thermodynamics: Properties of Substance, Pressure and Temperature, Work and Energy, Ideal

Gas, First Law of Thermodynamics, 2nd Law of Thermodynamics. Hook's law. [15 hr.]

Revision problem and tutorial classes [5 hrs.]
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As

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

alail elail] lim

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
e gael 10 I gumo Ll 5,00 Jased!
Structured SWL (h/sem)
Structured SWL (h/w)
W ol plaiall cuol,adl Jazdl | 63 : 4
S Ea— L gl lall plaiiall Gunl )l Joxll
Juaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
ol plaiiall e ol Jasdl |37 ol alaiiall it ol Jaxll 2
Juaall JW> b gannl
Total SWL (h/sem)
W bl JSII Gwoladl Joxdl | 100
Juaall
Module Evaluation
Time/ ) Relevant Learning
Weight (Marks) Week Due
Number Outcome
Quizzes 2 10% (10) 5,10 LO#1,4,6and 7
Formative
Assignments 5 5% (5) 2to 13 LO#1,2,3,4,5and 7
assessment
Projects 0 0% (0) — | -
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Week

Report 2 25% (25) Continuous All
Summative | Midterm Exam 2 hr. 10% (10) 8 LO #4-8
assessment [ Eiool'Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
A el zlgiall
Material Covered

Week1 | Static: Force system

Week 2 Units system, Forces and Components

Week 3 | Resultant, Moment and Couples

Week4 | Equilibrium and Centroid

Week 5 Moment of Inertia and Friction

Week 6 | Dynamics: Rectilinear motion

Week7 | Curvilinear motion, Projectile and Circular motion

Week8 | Midterm Exam

Week 9 | Acceleration Components (Rectangular Comp., Normal Tangential Comp.)

Week 10 | Kinetic - 2nd Law of Newton

Week 11 | Thermodynamics: Properties of Substance and Pressure and Temperature

Week 12 | work and Energy and Ideal Gas

Week 13 | First Law of Thermodynamics

Week 14 | 2nd Law of Thermodynamics

Week 15 | Hook's law

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
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Available in the

Text .
Library?
Required Texts
Recommended Texts
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good oo x> 80 -89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jorbo 50-59 Work meets minimum criteria
Fail Grou FX - Fail 248) cwl, (45-49) More work required but credit awarded
P (az Lol |
(0 - 49) - - -
F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Computer 1
Module Title Module Delivery
1 oguld)

Module Type Basic Theory
Module Code UOM1031 ] Lecture
ECTS Credits 3 Lab

L] Tutorial
SWL (hr./sem) 75 O] Practical

[ Seminar
Module Level First Level Semester of Delivery One

Administering Department

Department of
Electrical Engineering

College | Engineering

Module Leader Dr. Omar Sh. Alyozbaky

e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title Head of Department Module Leader’s Qualification PhD
Module Tutor Aws Thamir Mayouf e-mail awsthamir@uomosul.edu.iq
Peer Reviewer Name e-mail

Scientific Committee Approval
Date

Version Number

1.1

Relation with other Modules
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

aolin,Yl wlginally pleill glig dwwl o)l 8sloll Colanl

Module Aims

a2l 83kl Sl

The module aims to prepare students to work with computers. It also teaches
students the fundamentals of computers and their components. Students will learn
about computer operating systems, with a focus on Windows. Students will also learn
how to use Microsoft Office applications: Word, Excel, and PowerPoint.

Module Learning
Outcomes

6oLl p.l.ﬁ“ ub).zo
agwl )2l

1. The ability to identify, analyze, and solve complex engineering
problems based on the principles of engineering, science, and
mathematics.

2. The ability to acquire and apply new knowledge using
appropriate learning strategies.

3. The ability to participate in and work professionally and ethically
on multidisciplinary teams and projects. Students who pass this
module are expected to learn the following topics:

. Computers and operating systems

. Software and hardware interaction

. Windows File Management

. Operating System Customization

. Computer Hardware

. Monthly Lab Exam

. Exploring Microsoft Office

. Getting Started with MS Word Essentials

© o N O Ul kA W N

. Editing and Formatting Documents
10. Getting Started with MS Excel Essentials
11. Organizing and Enhancing Worksheets

12. Creating Formulas and Charting Data
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13. Getting Started with MS PowerPoint Essentials
11. Organizing and Enhancing Slides

12. Creating Presentations

Indicative Contents

agobiVl wlgixall

Computers and Operating System [6 hr]
Software and Hardware Interaction [6 hr]
Windows File Management [3 hr]

Operating System Customization [3 hr]
Computer Hardware [3 hr]

Exploring Microsoft Office [1.5 hr]

Getting Started with MS Word Essentials [1.5 hr]
Editing and Formatting Documents [3 hr]
Getting Started with MS Excel Essentials [3 hr]
Organizing and Enhancing Worksheets [3 hr]
Creating Formulas and Charting Data [3 hr]
Getting Started with MS PowerPoint Essentials [3 hr]
Organizing and Enhancing Slides [1.5 hr]

Creating Presentations [1.5 hr]

Learning and Teaching Strategies

sl el il

Strategies

The main strategy for teaching this module is to encourage student participation in
laboratory activities and refine and expand their critical thinking skills. This will be
achieved through classes, laboratory work, and external research involving computer
technology that interests students.

1. Lectures:

® Structured lectures introduce fundamental concepts and practical
applications.
e Emphasis is placed on fundamental understanding, practical application, and
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actual use of the software.
2. Problem-solving sessions

e  Guided tutorials focus on solving real problems related to the software.

e Students practice the fundamentals of the software.

e Active student participation is encouraged through in-class discussions.
3. Project-Based Learning:

¢ Individual or group mini-projects involve the practical use of the software.
4. Self-Directed Learning:

e Students are encouraged to engage in independent study through textbooks,
research papers, and online resources.
¢ Homework assignments and reading tasks support a deeper understanding.
5. Continuous Feedback:

e Regular formative feedback is provided through assignments, quizzes, labs,
and reports.

Student Workload (SWL)

L gl 10 I igumo clll sl ) Josnd]

Structured SWL (h/sem)
Structured SWL (h/w)

. - Lasdl | 63 4.2
‘Jy’_ l"du“” plasioll Lol | Ls gl cdlal) plaiioll ol 2l Josll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
lall plasioll e culadl Joxdl | 12 ol plaiiall it cual,)l Joxll 0.8
Juaall JY L gl
Total SWL (h/sem)
I Ul LIS Guwl,adl Josdl 75
Juaall

Module Evaluation

daw) j3d) Baled) @anis

Time/ Weight (Marks) Week Due | Relevant Learning
Number Outcome
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As

Week

Quizzes 2 10% (10) 4,11 LO#Q1: 1-2,Q2: 7-9
Formative Assignments 2 5% (5) 3,10 LO#A1: 1-2, A2: 7-9
assessment || 5 10 20% (20) CONTINUES All
Report 1 5% (5) 14 All
SRR E Midterm Exam 2 hrs. 10% (10) 9 LO#1-5
assessment | fina) Exam 3 hrs. 50% (50)
Total assessment 100% (100)
Delivery Plan (Weekly Syllabus)
ol el zlgial]
Material Covered

Week 1 Computers and Operating System

o Computers and Operating System (continue)

Week 3 Software and Hardware Interaction

Week 4 | Software and Hardware Interaction (continue)

Week 5 | Windows File Management

Week 6 | Operating System Customization

Week7 | Computer Hardware

Week 8 | Exploring Microsoft Office and Getting Started with MS Word Essentials

Week 9 | Mid-Term Exam

Week 10 | Editing and Formatting Documents

Week 11 | Getting Started with MS Excel Essentials

Week 12 | Organizing and Enhancing Worksheets

Week 13 | Creating Formulas and Charting Data

Week 14 | Getting Started with MS PowerPoint Essentials
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Week

Week 15

Organizing and Enhancing Slides and Creating Presentations

Week 16 | preparatory week before the final Exam
Delivery Plan (Weekly Syllabus)
Aisall esnal zlgial
Material Covered
Week 1 Computers and Operating System
Week 2 Computers and Operating System (continue)
Week 3 Software and Hardware Interaction
Week 4 Software and Hardware Interaction (continue)
Week 5 | Windows File Management
Week 6 | Operating System Customization
Week7 | Computer Hardware
Week 8 | Exploring Microsoft Office and Getting Started with MS Word Essentials
Week 9 | Mid-Term Exam
Week 10 | Editing and Formatting Documents
Week 11 | Getting Started with MS Excel Essentials
Week 12 | Organizing and Enhancing Worksheets
Week 13 | Creating Formulas and Charting Data
Week 14 | Getting Started with MS PowerPoint Essentials
Week 15 | Organizing and Enhancing Slides and Creating Presentations
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Learning and Teaching Resources

Ul et el

Available in the

Library?

Text

2015 Computer Literacy BASICS: A Comprehensive Guide to IC3
Required Texts Connie Morrison, Dolores Wells, Lisa RuffoloCengage Learning. Available as PDF
ISBN: 128576658X

Recommended Texts | IC3 GS5 Certification Guide Using Windows 10 & Office 2016

Websites Google Classroom
Grading Scheme
) Llaxe

Group Grade sl Marks (%) | Definition

A - Excellent il 90 - 100 Outstanding Performance

B - Very Good lhs x> 80 -89 Above average with some errors

C - Good u> 70-79 Sound work with notable errors

D - Satisfactory Lbwsgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josio 50-59 Work meets minimum criteria
?gﬁcéﬁ&ﬁ{wp FX - Fail )Ej.)thlA.:JlI) (45-49) More work required but credit awarded
(6240 '

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decjmal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-plass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

64




d.uuUIJ.).JI 65 Lol o9 TI9-0J

Module Information

sl salall o glns

Module Title Arabic Language 1
Module Delivery
Module Type
o bl Theory
agioll £9i
Module Code [ Lecture
uUuoM1011
eiod| jo, O Lab
ECTS Credits ) O Tutorial
>l [
Skl ot CIPractical
SWL (hr/sem) .
50 Seminar
IS Sl
Module Level / sginmall  UGx11]1 SAEEE e PE ey
cgioll
Administering Department College
ENV8 ENG4
SobYI pansll adsJl
Module Leader el
I
sl ol =
Module Leader’s Acad. Title Module Leader’s Qualification
Module Tutor e-mail
Peer Reviewer Name | -—-—-- e-mail E-mail
Scientific Committee Approval
Dal te : pprov 26/11/2023 Version Number 2.0

Relation with other Modules
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5591 awl, ] slgall go asMall

Prerequisite module

gy y Semester

Co-requisites module

o9 Y Semester

Module Aims, Learning Outcomes and Indicative Contents

alio,Y] olgixally elaill wlis awwl,all 8slall Lol

Module Objectives

apwl, )l 8olall olan]

azlll 650o) apu )l ol gimgall LMl capmi ob wwlall Lasll [5n oo Loagll
selgd il axll cap,lad b ollbiall owl,a)l Juadll ok .aw sl
a3LoYl 15,2 oo Esinnlly gazlly 3 piall gual aygmidl wlyxall e vaio W aygm
plioll aswly 45,20 Mol ) OeSuw «Jasll alg (ds -subilly aeMJI LI
Solailly adl Glzlglly pueually adadl wlolxall M5 o s Grini pisws

489 lanll grislgally alall ol

Module Learning
Outcomes

sololl ool wlo 20

CLO1:
aiylny doslud| lodlwls leuST i ampmuall afy yell aslll bolall, Ul cay e
auldzg adguuo

CLO2:
aaSall ol 571y EWoYIs oeall ozl vy Ul Jans o

CLO3:

Ylosiaol aslll Jlasiawl ale 8080l camiSy 0ls rammall 51,3l o Alall uSos
oI go JLal (5 o

CLO4:

asilzog eMSUI cdlwl (9 adlaznll (olsidl J)ay iz AUall sa) oIl B3l dgais
69009

CLOS:

Sl ampmall &S| gabaisy s asally adoYl clall 6 ,lgag 6,25 dai
san )l el lrally

:CLO6
aw e azly anoyasill Jog lly alailly adasdl o el &S e CdUall §uSas

Ao g dxolg
:CLO7
aawlio pudei wlzwliwl plaziuwly a0l a8 20l §ulaig lwiST (e 624l
:CLO8
wbauazxill 833210 (9,9 9 Jol) &dMN5lg dnigos Josllg a5 Linall e 6,28l

Indicative Contents

(ool 4) anall asll o dorio :JgV s 42l
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aplin Y| o lgimall

ap el axlll e dodao @
liljuoog av el aslll cappms @
(wlebw 6) :Jaxity aomi 289 1 sulidl s sl

woladl Jeall @
wolall Joall
dmos]l JleoVl o
(wlelw 6) :Josiwig agmill aclgall aois tead Wl s =l

(oJlad] cwigolly alladl ,S3all) gally citoll @

g._zxm b
.)u,).a“g .)).?m“ o
(wlebw 8) udailly aeM! gl I s =l
o lewyl o
ouliall e
Sbball e
cuuum.” b

(olelw 3) 1@l 2195 1 gaolsdl s 2l

aliS Wl asloY, Leuzs §,bog axibill agdo¥l slasYl e CIUall Cay i piy oo
oYl olblxall

(olelw 3) 9anally sl xclgs :gualuadl £ 5l
sl aslll (o s9xzally sl plSolg 2elgn, CIUall Cay s

Learning and Teaching Strategies

audsilly alai] @bl iwl

aw )l aal) awlwdl paleall plad¥ly saw sl azlll 55la) M)l J)lao mwss
Strategies ligSall o xasll Gle Lasll 0in sgiz -dio V| Hu jmaddl e 82allg aeMdlg
il jioll olzlglly aidliolly aoladl molilly wlpolxall awls Joss (il
o bz Y oleoll groz psii g x| axlll 8,901 Gauni iz - sig iSOV pleill wlaiog
el 8 Jousll asled]l auclgoall Hgint (28 sl VI
Student Workload (SWL)
Lo guwl 10 J Lgmuzo cdlall uwl)adl Joxll
Structured SWL (h/sem) Structured SWL (h/w)
I Cdlall plaiio)l cuwl)adl Jodl 33 bl plaiioll uwl,)l Joxl 2.2
Juasll L gamwl
Unstructured SWL (h/sem) 17 Unstructured SWL (h/w) 1.1
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As

Week

lall plaiioll e cunlyadl Joxll lall plaiioll & cuwl ol Joxll
Jasll JW> L gl

Total SWL (h/sem)

Vs el JASIl Gl o)l o] 30

Jasll

Module Evaluation

a2l 5ololl pusss

. . Relevant Learning
Time/Number | Weight (Marks) Week Due
Outcome
Quizzes
3 6% (18) 4,9, and 13 All
e8I
H.W Assignments
2 4% (8) 5,11 CLO4, CLO5, and CLO6
Formative agind| wlzlgll
Assessment =
Seminars
.. 1 6% (6) 12 All
I
P95 Lol
g S
On-site
Assignment
2 4% (8) 6, 10 CLO4, CLO5, and CLO6
J=b ol
uall
Midterm Exam
Summative
A ) s il 2 hrs 10% (10) 7 All
ssessmen
Juaall
HSJ’I'J Final Exam
uaulil| 3 hrs 50% (50) 16 Al
il =LY
Total Assessment / gl ougaill 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Sl (oo srndl gleioll

Material Covered / s Uasol| guiolgoll
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Week

Week 1 leil juoog dw yoll axlll oy ynig aw oll alll o doabo
Week 2 ol Jzall tayg=i aclgd
Week 3 & lan]l Jall a9 2clgd
Week 4 aumaxd] JleoYl tae 26199
Week 5 (Jlud] cuisally pJlud]l ,S30]l) gozlly (il a9l aelgall dyois
Week 6 3 jollg o y=xallg B uall o Eginall ioxmill taggxill aelgall dyois
Week 7 whbaall sl
Week 8 6 leiwd : gulaillg acMJI
Week 9 ol sulaillg acMI
Week 10 Sllall : sulaillg aeMJI
Week 11 a1 sudaillg aeMJI
Week 12 aNo Yl slasYl
Week 13 a byl wllblxell
Week 14 2932allg 2l 8519 aclgd
Week 15 29320lly 2l 8519 aclgd
Week 16 w el yl=iYI
Delivery Plan (Weekly Lab. Syllabus)
Material Covered / s Uasol| guiolgoll
Week 1 FCV
Week 2 g Y
Week 3 SCTVR
Week 4 >9s Y
Week 5 PEPVRY
Week 6 >9s Y
Week 7 oo Y
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Learning and Teaching Resources

owailly alsidl slao

Text Available in the Library?
ol FauSoll (9 9910 o
Required Texts
wellaall mgiall
Recommended Texts
o> pobis 1 solgll gl pss
Websites
auig iSIYI gdlgoll
Grading Scheme
ozl lalaxe
Group Grade paaill Marks % | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good o x> 80-89 Above average with some errors
Success Group
C - Good > 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Luwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jesiio 50-59 Work meets minimum criteria
Fail Group FX - Fail M8) < IJ (45-49) More work required but credit awarded
(az x|
(0-49) ; - -
F - Fail cuwl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
Gl yd) Bolad) ole ¢lmo

Module Title Basics of Electrical Engineering I1 Module Delivery
1T a5 63 dwssigd) ans!
Module Type Core Theory
Module Code EE108 ] Lecture
ECTS Credits 8 Lab
Tutorial
SWL (hr./sem) 200 [ Practical
L] Seminar
Module Level UGx1 UGl Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader oad]l s el e-mail | ool G g aSIVI ol
Module Leader’s Acad. Title wolall aysl Module Leader’s Qualification o lguidl
Module Tutor Dr. Omar Muwafaq Mahmood e-mail omer_alyousif@uomosul.edu.iq
Peer Reviewer Name aloll g>1,3 ool e-mail | (g iSIYl o2y
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Scientific Committee Approval

Date 01/06/2023 Version Number | 1.0
Relation with other Modules
Y Al ) 15l e &BVY)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

abin,Yl wlsinally pleidl mlig x| 85kl Coloal

38. To develop problem solving skills and understanding of AC circuit theory
through the application of techniques.

39. To understand voltage, current and power from a given AC circuit.

Module Aims . ) . o
40. This course deals with the basic concept of AC electrical circuits.

)l soladl Colanl

e < 41. This is the basic subject for all AC electrical and electronic circuits.
42. To understand Kirchhoff's current and voltage Laws problems.
43. To perform mesh and Nodal analysis.

44, To perform Thevenin and superposition theory.

45, To understand the resonant circuits.

Module Learning 43
Outcomes

. Recognize how electricity works in electrical circuits.
44, List the various terms associated with electrical circuits.

45, Summarize what is meant by a basic AC electric circuit.
sololl pleidl wlo 20

ol ol 46. Describe electrical AC voltage, current and power.
arwly

47. Define Ohm's law in AC circuits.
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48. Identify the basic circuit passive and active elements and their applications.
49. Discuss the various properties of impedance.
50. Explain the two Kirchhoff's laws used in AC circuit analysis.

51. Explain the Analysis Methods used in AC Electrical Circuits.

Indicative Contents

a byl wlgizall

Indicative content includes the following.

Part A - Circuit Components and values

AC circuits, Current and voltage definitions, circuit elements, impedance networks, real and

ideal elements, voltage and current sources. [9 hrs.]
Lab. [6 hrs.]

Revision problem and tutorial classes [6 hrs.]
Quizzes [1 hr.]

Part B- Circuit reduction

combining sources, Combining impedances elements in series and parallel, delta and star

transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]
Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Circuit Theory

Kirchhoff’'s laws and Ohm’s law. Introduction to mesh and nodal analysis, Introduction to
Thevenin and Norton theory, maximum power transfer, introduction to superposition theory,

the resonant circuits. [24 hrs.]
Revision problem and tutorial classes [16 hrs.]
Lab. [16 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

ey st b s

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
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As

Student Workload (SWL)

Structured SWL (h/sem)

I Cdlal) alasioll cawl,odl Joxl

Juasll

123

Structured SWL (h/w)

Le gannl IUal) plasioll (uwl 2l Jall

Unstructured SWL (h/sem)

bl plaiiall ju& cwolyall Joxdl | 77

Unstructured SWL (h/w)

Il plasioll it oyl Joxl

Juasall SN e gl
Total SWL (h/sem)
I bl JSII Guwolyadl Josdl | 290
Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome

Quizzes 1 10% (10) 48,12 LO#1,5,8and 9
EOE e Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment [ proiects / Lab. 2 25% (25) Continuous All

Report 0 0% (0) - -
Qe Midterm Exam 2 hr. 10% (10) 7 LO# 1-5
assessment [ ginal Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Week

Week

) e gnd] z gl

Material Covered

Week 1 Basic Concept & Units in AC circuits, waveforms of AC sources
Week 2 Average and RMS values, Form Factor, Crest Factor
Week 3 Ohm'’s law, impedance and admittance calculations
Week 4 equivalent impedance: Series-parallel and delta - star transformation
Week 5 | power calculation in A.C circuit and power factor
Week 6 | Kirchhoff's laws: KVL-KCL
Week7 | phasor diagram
Week 8 | Mid-term Exam
Week 9 introduction to network theorems, types of source: independent and dependent voltage and current
sources and their transformation
Week 10 | Maxwell’s circulating currents (mesh analysis)
Week 11 | nodal analysis
Week 12 | superposition theorem
Week 13 | Thevenin’s theorem and Norton’s theorem
Week 14 | maximum power transfer theorem
Week 15 | Resonant circuits
Week 16 | preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
rizall (gl zlgiall
Material Covered
Week 1 Lab 1: Introduction to lab. components
Week 2 Lab 2: Introduction to AVO meter (using in AC circuits) and oscilloscope
Week 3 Lab 3: Introduction to AC function generator
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Week 4

Lab 4: ohm’s Law application in AC circuit

Week 5 Lab 5: series and parallel impedance, delta and star transformation
Week 6 Lab 6: Kirchhoff's Voltage Law

Week 7 Lab 7: Kirchhoff's Current Law

Week 8 Lab 8: implementation of Maxwell’s circulating currents (mesh analysis)
Week 9 Lab 9: implementation of Nodal analysis

Week 10 | Lab 10: implementation of Superposition theorem

Week 11 | Lab 11: implementation of Thevenin's / Norton's Theorem

Week 12 | Lab 12: implementation of maximum power transfer theorem
Week 13 Lab 13:AC power measurements (methods and instrumentations)
Week 14 | Lab 14: power factor measurements

Week 15 | Lab 15: resonance circuits validation

Learning and Teaching Resources

u..,g).UJ\g ‘o.lx).n )bLaao

Available in the

Text q
Library?

Engineering Circuit Analysis 7th Edition

Required Texts - . Yes
by William Hayt , Jack Kemmerly , Steven Durbin
Schaum's Outline of Basic Circuit Analysis, Second Edition (Schaum's

Recommended Texts . . No
Outlines) 2nd Edition, by John O'Malley

Websites AC Electrical Circuit Analysis: A Practical Approach Copyright Year: 2017.

Grading Scheme
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https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=John+O'Malley&text=John+O'Malley&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Steven+Durbin&text=Steven+Durbin&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Jack+Kemmerly&text=Jack+Kemmerly&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=William+Hayt&text=William+Hayt&sort=relevancerank&search-alias=books

Group Grade Pyl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good oo x> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jordo 50-59 Work meets minimum criteria

FX - Fail T 45-49 More work required but credit awarded

(@bl | ) ‘

F - Fail cuwly (0-44) Considerable amount of work required
Fail Group
Note: Marks Decjmal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
B 543) will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-plass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

cLuuul_).)JI o.)LnJI o9 7I9oJ

Module Information
S JRV] XY PN | R PR PN

Mathematics I1

Module Title Module Delivery
IT = losls )
Module Type Basic Theory
Module Code EE109 Lecture
ECTS Credits 6 [ Lab
Tutorial
SWL (hr./sem) 150 [ Practical
[ Seminar
Module Level UGl Semester of Delivery 2

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader

e-mail

el g ) (g iSIVE ol
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Module Leader’s Acad. Title

wolsl assl

Module Leader’s Qualification 62 Lguid |

Module Tutor Dr. Mohammed Abdulmalek Ahmed

e-mail

Ahmedm86@uomosul.edu.iq

Peer Reviewer Name

ciloll g>1,3 il

e-mail

wig iSIVl oy

Scientific Committee Approval

Date

29/03/2026

Version Number | 1.0

Relation with other Modules

Y Al ) 15l e &BVY)

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

il Y| olginally aleidl @iy aml,al esladl Lol

Module Aims

aowl )l soladl Lolonl
y)

- Help

students

communicate
mathematical 1deas
through the practice of

proper
otations.

mathematical

1. Provide students with a strong support for basic learning calculus concepts:
limits, derivatives, and integration.

2. Help students communicate mathematical ideas through the practice of proper

78




mathematical notations.

3. Help students to verify mathematical ideas through the practice of proper
mathematical proof techniques.

4. Developing mathematical thinking and understanding in students by guiding them
towards deep thinking rather than “memorizing all the rules”.

5. Increase students’ awareness of alternate means of learning such as group study, as
well as strategies that will enhance the learning of mathematics.

Module Learning
Outcomes

6oLl pl&i‘“ ul.?)JLo

Upon completion of the course, the student will be able to:

1. how to calculate the area under and between curves.

2. interpret a volume of revolution of a function’s graph around a given axis as a
(Riemann) sum of disks or cylindrical shells, convert to definite integral form and
compute its value.

3. express the length of a curve as a (Riemann) sum of linear segments, convert to
definite integral form and compute its value.

4. express the surface area of revolution of a function’s graph around a given axis as a
(Riemann) sum of rings, convert to definite integral form and compute its value.

5. antidifferentiate products of functions by parts.

6. recognize and implement appropriate techniques to anti-differentiate products o
trigonometric functions.

7. devise and apply a trigonometric substitution in integrals involving Pythagorean
Quotients.

8. decompose a rational integrand using partial fractions.

9. determine convergence of improper integrals with discontinuities in their domain
or infinite limits of integration.

Indicative Contents

agobiYl wlgixall

Indicative content includes the following.
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Definite Integrals

Areas between Curves: The Basic Formula, Curves That Cross Boundaries with Changing
Formulas, Integrating with Respect to y, Combining Integrals with Formulas from Geometry,
Volumes of Solids of Revolution: Disc Method, Washer Method, Cylindrical Shells Method,
Lengths of Curves in the Plane: The Basic Formula, Dealing with Discontinuities in dy/dx, The
Short Differential Formula, Area of Surfaces of Revolution: The Basic Formula, Revolution about

the y-axis, The Short Differential Form. [16 hrs.]
Revision problem and tutorial classes [4 hrs.]

Quizzes [2 hr.]

Techniques of Integration:

Basic Integration Formulas: Algebraic Procedures and Trigonometric Identities, Integration by
Parts: The Formula, Repeated Use, Solving for the Unknown Integral, Tabular Integration,
Trigonometric Integrals: Products of Sines and Cosines, Eliminating Square Roots, Integrals of
Powers of tanx and secx, Integrals of Odd Functions, Definite Integrals of Even Functions,
Trigonometric Substitution: Trigonometric Substitution for Combining Squares, Integrals
involving ax2+bx+c ,a#0, Two Useful Formulas, Rational Functions and Partial Fractions:
General Description of the Method, The Substitution z=tan(z2/). [24 hrs.]

Revision problem and tutorial classes [6 hrs.]
Quizzes [2 hr.]

Plane Curves and Polar Coordinates: Polar Coordinates, Definition of Polar Coordinates,
Negative Values of r, Changing to Radian Measure, The Use of Radian Measure, Elementary
Coordinate, Equations and Inequalities, Cartesian Versus Polar Coordinates, Graphing in Polar
Coordinates: Symmetry and Slope, Faster Graphing, Finding the Points Where Curves Intersect.
[6 hrs.]

Revision problem and tutorial classes [2 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

sty sl i) 2

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
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As

Week

leganl 10 J Cigusme Ll 2l 8] Joxd]

Structured SWL (h/sem)
Structured SWL (h/w)

. . LJl | 63 4
‘Jy’_ I‘“‘Ju"” el pealbad | Ls gl lall plasiol| ()l Joxl
Unstructured SWL (h/sem) Unstructured SWL (h/w)
bl alaiiall it wolyall Jaxdl | 87 ol plaiiall it ol Joxdl 6
Jasll JYs L gannl
Total SWL (h/sem)

I bl JSII Gwoladl Josdl | 190
Juasall

Module Evaluation

da) ;03] Baled) @anis

Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome

Quizzes 3 15% (15) 48,12 LO#2,5,8,9and 11
Eo ot Assignments 1 5% (5) 7 LO#2,3,4,5and 6
assessment Homework 3 12% (12) 4,8,10 LO #2-3, 4-7 and 8-9

Report 1 8% (8) 8
Summative Midterm Exam 1.5 hr 10% (10) 7 LO# 1-6
assessment | final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

) o5 zlgial]

Material Covered

Week 1

Calculus and Area: Regions Bounded by Curves, Area under the Graph of a Nonnegative Continuous
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Function.

Week 2 Definite Integrals: Constant Functions, Area is Strictly a Special Case.

Week 3 Indefinite Integrals: The Indefinite Integral of a Function, Rules of Algebra, The Integrals of sin2x and
cos2x, Solving Initial Value Problems with Indefinite Integrals.
Integration by Substitution-Running the Chain Rule Backward: The Generalized Power Rule in

Week 4 Integral Form, Sines and Cosines, The Substitution Method of Integration, Substitution in Definite
Integrals.
Application of Definite Integrals: Areas between Curves: The Basic Formula, Derived from Riemann

Week 5 Sums, Curves That Cross Boundaries with Changing Formulas, Integrating with Respect to y, Combining
Integrals with Formulas from Geometry.

Week 6 Volumes of Solids of Revolution: Disc Method, Washer Method, Cylindrical Shells Method.

Week 7 Lengths of Curves in the Plane: The Basic Formula, Dealing with Discontinuities in dy/dx, The Short
Differential Formula.

Week 8 Area of Surfaces of Revolution: The Basic Formula, Revolution about the y-axis, The Short Differential
Form.

Week 9 Techniques of Integration: Basic Integration Formulas: Algebraic Procedures and Trigonometric
Identities.

Week 10 Integration by Parts: The Formula, Repeated Use, Solving for the Unknown Integral, Tabular
Integration.

Week 11 Trigonometric Integrals: Products of Sines and Cosines, Eliminating Square Roots, Integrals of Powers
of tanx and secx, Integrals of Odd Functions, Definite Integrals of Even Functions.

Week 12 Trigonometric Substitution: Trigonometric Substitution for Combining Squares, Integrals involving
ax2+bx+c ,a#0, Two Useful Formulas.

Week 13 Rational Functions and Partial Fractions: General Description of the Method, The Substitution
z=tan(z2/).
Plane Curves and Polar Coordinates: Polar Coordinates, Definition of Polar Coordinates, Negative

Week 14 | values of r, Changing to Radian Measure, The Use of Radian Measure, Elementary Coordinate,
Equations and Inequalities, Cartesian Versus Polar Coordinates.

Week 15 Graphing in Polar Coordinates: Symmetry and Slope, Faster Graphing, Finding the Points Where
Curves Intersect.

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
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Available in the
Text
Library?
Required Texts Calculus, Thirteenth Edition, by George B. Thomas, Yes
Calculus, Mathematics for Engineers and Technologists, 2002, by
Recommended Texts . No
Huw Fox and Bill Bolton.
Websites Khan Academy math (https://www.khanacademy.org)
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good oo x> 80 -89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jorbo 50-59 Work meets minimum criteria
. . .)ds) !.Ml) . .
Fail Grou FX - Fail e 45-49 More work required but credit awarded
P (@bl | ) ‘
(0-49) - - -
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

a2l 83la)l Caog Eoges

Module Information
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Computer Programming

Module Title Module Delivery
guln) Lo
Module Type Basic Theory
Module Code EE110 O Lecture
ECTS Credits 6 Lab
U] Tutorial
SWL (hr./sem) 150 ] Practical
[1 Seminar
Module Level First Level Semester of Delivery Two

Administering Department

Department of

Electrical Engineering

College

Engineering

Module Leader

Dr. Omar Sh. Al

yozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Head of Department

Module Leader’s Qualification

PhD

Module Tutor

Aws Thamir Mayouf

e-mail

awsthamir@uomosul.edu.iq

Peer Reviewer Name

e-mail

Scientific C ittee A |
LA S SS9 L 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

abin,Yl wlsizally pledl mlig amwl,al 85kl Coloal

Module Aims

1. Introduction of MATLAB program (m file).
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2. To understand Types of variables, numbers, Expressions, operation and
function.

3. To understand Solving of Electrical circuit in MATLAB program.
4. To perform Solving equations by symbols.
5. To solve the Function and its application (pulse & ramp functions).

6. To perform Engineering graphics (two dimensions and three dimensions)
such as vector diagram mesh, bar plots).

7. To perform Matrix and its applications.

Module Learning
Outcomes

8oLl p.l.zi.” ul?).zo

1. Proficiency in MATLAB: Students should develop a strong understanding of
the MATLAB programming language, syntax, and functionality. They should be
able to write, debug, and modify M-file programs effectively.

2. Problem-solving skills: MATLAB is often used for scientific and engineering
applications, so students should learn how to apply MATLAB to solve complex
problems in their respective fields. They should be able to analyze problems,
develop algorithms, and implement them using MATLAB.

3. Data analysis and visualization: MATLAB offers powerful tools for data
analysis and visualization. Students should learn how to import, manipulate,
analyze, and visualize data using MATLAB functions and techniques.

4. computation: MATLAB is well known for its mathematical computing
capabilities. Students should become proficient in using MATLAB for
performing mathematical computations, including linear algebra and
differential equations.

5. Algorithm development: MATLAB allows students to develop algorithms and
implement them in M-file programs. They should learn how to break down
complex problems into smaller, manageable tasks, design algorithms to solve
those tasks, and integrate them into a complete MATLAB program.

6. Code optimization: Students should develop skills in optimizing MATLAB code
for improved performance and efficiency.

7. Debugging and troubleshooting: MATLAB programs may encounter errors or
produce unexpected results. Students should learn how to effectively debug
and troubleshoot their M-file programs, identify and resolve issues, and
improve the overall reliability of their code.

8. Documentation and code organization: Writing clear and well-organized code
is crucial for collaboration and future maintenance. Students should learn to
document their MATLAB programs, including comments, variable naming
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conventions, and overall code structure

9. Project implementation: In some cases, students may be required to develop
larger-scale projects using MATLAB. They should learn how to plan, manage,
and implement MATLAB-based projects, ensuring that their programs meet the
specified requirements and deliver the desired outcomes.

Indicative Contents

oL, Y| e lginoll

Part A - Circuit Components and values

Introduction to MATLAB, Types of variables, Numbers and Expressions,
Operation, Functions, Solving set of linear equations, Function and its
application (pulse & ramp functions). [14 hrs.]

Lab. [14 hrs.]
Revision problem and tutorial classes [4 hrs.]
Part B- Circuit reduction

Differentiation, Integration, Solving of Electrical circuit, Engineering graphics
(two dimension and three dimensions) such as vector diagram mesh and bar
plots, Solving of ordinary differential equation, Curve fitting and interpolation,
Matrix and its applications [14 hrs.]

Lab. [14 hrs.]

Learning and Teaching Strategies

RNESUPIN PSS RUAVEIN o

Strategies

The main strategy for delivering this module is to encourage student
participation in exercises that refine and expand critical thinking skills. This will
be achieved through classes and interactive tutorials, as well as by conducting
simple experiments involving sampling activities that interest the students.

Student Workload (SWL)

legansd 10 I Ciguzme WLl 2l 8] Jod]

Structured SWL (h/sem)

63 Structured SWL (h/w) 4
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Unstructured SWL (h/sem) Unstructured SWL (h/w)
bl alaiiall ué wolall Jaxdl | 87 Aol pboziall s rawlall Jol 5
Juasll M vy
Total SWL (h/sem)
150
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Module Evaluation

dan) j3d) Baled) @aniss

Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome

Quizzes 1 10% (10) 4,8,12 LO#1,5,8and 9
Formative Assignments 10 5% (5) 2to 12 LO#1,2,4,6,7,8and 9
assessment [ ppoiacts / Lab. 2 25% (25) CONTINUES All

Report 0 0% (0)
G Midterm Exam 2 hrs. 10% (10) 8 LO # 1-5
assessment Final Exam 3 hrs. 50% (50) 16 All
Total assessment 100% (100)

Delivery Plan (Weekly Syllabus)

Al e pna) zlgial

87




Week

Week

Material Covered
Week 1 Introduction to MATLAB, Types of variables, numbers. Expressions
Week 2 Complex Numbers, Array Operations, Matrix Operations
Week 3 Application of matrix, Solving set of linear equations.
Week 4 Control structures in MATLAB program.
Week 5 Plotting commands 2-D Graphics.
Week 6 | Polynomials analysis.
Week 7 | Function Files, its application (pulse & ramp functions)
Week8 | Revision - Mid Term Exam
Week 9 | Solving equations by symbols.
Week 10 | Numerical Integration.
Week 11 | Transient Analysis.
Week 12 Frequency Response using MATLAB
Week 13 | Partial fraction Expansion.
Week 14 | Application on Battery Charging on circuit.
Week 15 | Engineering graphics 3D.
Week 16

Preparatory week before the final Exam

Delivery Plan (Weekly Syllabus)

el ool Z gl

Material Covered
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Week 1 Introduction to MATLAB, Types of variables, numbers. Expressions
Week2 | Applied Complex Numbers, Array Operations, Matrix Operations.
Week 3 | Applied Application of matrix, Solving set of linear equations.
Week 4 | Applied Control structures in MATLAB program.
Week 5 Applied Plotting commands for 2-D Graphics.
Week 6 | Applied Polynomials analysis.
Week 7 | Applied Function Files, its application (pulse & ramp functions)
Week8 | Revision - Mid Term Exam
Week 9 | Applied Solving equation by symbols.
Week 10 | Applied Numerical Integration.
Week 11 | Applied Transient Analysis.
Week 12 | Applied Frequency Response using MATLAB
Week 13 | Applied Partial Fraction Expansion.
Week 14 | Applied Application on Battery Charging on circuit.
Week 15 | Applied Engineering graphics 3D.
Learning and Teaching Resources
e iy eleid jslas
- Available in the
Library?
¢ Numerical Analysis Using MATLAB® and Excel® Third
Required Texts Edition, Available as PDF

Steven T. Karris.

Recommended Texts

USING

York,2011

JOHN O. ATTIA ,1999

e ELEMENTARY MATHEMATICAL and COMPUTATIONAL
TOOLS for ELECTRICAL and COMPUTER ENGINEERS

MATLAB, Jamal T. Manassah City College of New

e ELECTRONICS and CIRCUIT ANALYSIS using MATLAB,
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Websites Google Classroom
Grading Scheme
o) Ll

Group Grade sl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good lhs > 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jouiio 50-59 Work meets minimum criteria
Fail Group FX - Fail (a.zllxo“ (45-49) More work required but credit awarded
(0-49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

dons) ;) B5lad) i g Zdgad

Module Information
L) ;) Balod) ile glre
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Module Title Digital TEChniques Module Delivery
PUVREIN | P P |
Module Type Core Theory
Module Code EE111 ] Lecture
ECTS Credits 3 [ Lab
Tutorial
SWL (hr./sem) 100 [ Practical
L] Seminar
Module Level UGl Semester of Delivery 2
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader PO | WP e-mail | edd) L g AN o )

Module Leader’s Acad. Title alad) i Module Leader’s Qualification 8slgsd)
Module Tutor Dr. Azam Esam Dawood e-mail azzam.esam@uomosul.edu.iq
Peer Reviewer Name cilad) pl 2 ol e-mail | g AN au,

Scientific Committee Approval
Date

Version Number | 1.0

Relation with other Modules

Y Gl ) sl g0l e @MY

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

iyals ) lgimally @il a5y dgul i) 8alad) C3lual

Module Aims
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46. To develop problem solving skills and understanding of Digital circuit theory
through the application of techniques.

47. To understand Digital circuit, latches and Flip-flops, asynchronous binary
counters, synchronous binary counters.

48. This course deals with the basic concept of latches and Flip-flops,
asynchronous binary counters, synchronous binary counters.

49. To construct data storage units/shift registers using flip flops
50. To analyze sequential logic circuits using appropriate tools.

51. To design and analyze synchronous binary, up/down counters.

Module Learning
Outcomes

salall alatl] il e

PRI

52. Recognize how combinational logic circuits works.
53. Design combinational logic circuits using combination logic design process.

54. Define and describe various latches and Flip-flops
55. Construct data storage units/shift registers using flip flops

56. Define asynchronous and synchronous Digital circuit

57. Identify how to design and analyze asynchronous binary counters.
58. Explain how to design and analyze BCD asynchronous counters
59. Explain the Synchronous counters Binary Counters 2: bit, 3-bit.

60. Explain the types of shift registers and Shift register counters Ring Counter.

Indicative Contents

asla Y alysimall

Indicative content includes the following.

Part A - Circuit Components and values

Introduction to Digital Technique, Basic Definitions, System of Numbers, General number
formula: Binary, octal, decimal & hexadecimal numbers, Numbers Base Conversion (Arithmetic
operation in different numbers complements, binary codes, BCD, Ex-3, gray codes). [9 hrs.] :

Revision problem and tutorial classes [6 hrs.] : Quizzes [1 hr.]
Part B- Circuit reduction

Boolean algebra: (Basic definitions, basic theorem & properties, Boolean functions), Canonical
& Standard Forms Digital Logic Gates. [12 hrs.]: Revision problem and tutorial classes [8 hrs.]:
Quizzes [1 hr.]

Part C- Circuit Theory

Karnaugh Maps (AND & OR implementation, don’t care condition), Adders Arithmetic
Operation (Sub tractors, half & full adders & Subtractors, binary parallel adders), Code

Conversion (Even and odd party logic, decoders, encoders comparator, multiplexers &
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demultiplexers), Sequential Logic (Flip Flops (RS, T, D, JK...) Master slave FF, Counters, Shift

registers).. [24 hrs.]: Revision problem and tutorial classes [16 hrs.]:Quizzes [1 hr.]

Learning and Teaching Strategies

ey st elbeasi

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
le gl 10 J Cigue I i) jud) o)
Structured SWL (h/sem) Structured SWL (h/w)
63 4

Jeaid) s I eliiadl ()0 Josed]

Lo grad U alisiad] tl ) Josed]

Unstructured SWL (h/sem)

U3 Il abiiad) e sl ,d) Jasd] 37 2

Jaid]

Unstructured SWL (h/w)

be gl I @listiad) e ) ,08) Joxdl

Total SWL (h/sem)

Jeadd) P I ISI )01 Jased)

100

Module Evaluation

dan) ;03] Baled) @anis

Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome
H o,
Formative Quizzes 1 5% (5) 4,8,12 LO#1,5,8and 9
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Week

Assignments 10 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / 1 20% (20) Continuous All

Report 1 10% (10) 2to 12 All
G Midterm Exam 2 hr. 10% (10) 7 LO # 1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Al el zlgiall

Material Covered
Week 1 | |ntroduction to Digital Technique, General number formula
Week 2 Numbers Base Conversion, Boolean algebra
Week 3 Canonical & Standard Forms Digital Logic Gates, Karnaugh Maps
Week 4 Adders Arithmetic Operation, Code Conversion
e Introduction to sequential logic circuit design

Latches, S-R Latch, gated RS Latch

Week 6 Edge-triggered Flip-Flops, JK-FF and D-FF Flip-Flop Operating Characteristics
Week 7 Shift Register operation
Week 8 Mid-term Exam
Week 9 Types of shift registers, Shift register counters: Ring Counter
Week 10 | Models of State Machines
Week 11 | Asynchronous Counters: Ripple counter
Week 12 Synchronous counters: Binary Counters 2: bit, 3-bit
Week 13 | BCD Counter
Week 14

Up/down counter

94




Week 15 | synchronous counters design

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

un:g)).ﬁ‘g ‘oJJUJ‘ ).bLa.o

Available in the
Text q
Library?
Digital Fundamental:
Required Texts By Thomas L. Floyd Yes
11th Edition Pearson Education Limited (2015)
Contemporary Logic Design, Randy Katz Addison Wesley Publishing
Recommended Texts No
Company1993
Websites Introduction to Boolean algebra and logic design by Gerhard and Melvin
Grading Scheme
il ) o
Group Grade i) Marks (%) | Definition
A - Excellent el 90 - 100 Outstanding Performance
Success Group
B - Very Good Ja s 80 -89 Above average with some errors
(50 - 100)
C - Good Vs 70-79 Sound work with notable errors
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D - Satisfactory Lagie 60 - 69 Fair but with major shortcomings

E - Sufficient Isrdie 50-59 Work meets minimum criteria
Fail Group FX - Fail (- rad) 18) aul, | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)dl 8oldl oo 73905

Module Information
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Module Title PhySiCS 11 Module Delivery
IT oLyl

Module Type Basic Theory
Module Code EE112 L1 Lecture
ECTS Credits 3 [ Lab

Tutorial
SWL (hr./sem) 75 O Practical

[1 Seminar
Module Level UGx11 UGl Semester of Delivery 2

Administering Department

2 - (Electrical Engineering) College | UoM2 - (Engineering)

Module Leader Dr. Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Mr. Ahmad Abduljabbar Ismael e-mail a.a.ismail@uomosul.edu.iq
Peer Reviewer Name Mr. Omar Turath e-mail omartawfeeq_1981@uomosul.edu.iq
Scientific Committee Approval

I I sl 10/06/2023 Version Number | 1.0

Date

Relation with other Modules

) Gl ) sl g0l o @MY

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aolin,Yl wlginally pleill glig dwwl)all 8slall Colanl

Module Aims

52. To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
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53.

54.

55.

56.

57.

58.

as RLC, diodes, transistors, and integrated circuits.

To understand energy level and atomic structure through energy-band theory
of materials.

This course deals with the basic concept and Internal structure of materials of
materials including metals, insulators and semiconductors.

To understand electrical conduction and characteristics of the all materials
such as conductivity, Mobility, energy distribution of electrons, Fermi levels,
work function, and electronic emission.

To understand the intrinsic and extrinsic semiconductors parameters.

To perform current-voltage characteristics, charge control description for all
types of both the diode and transistors.

To model small signal and large signal of the active electronic devices such as
DC load line and AC load line concept.

Module Learning
Outcomes

solol) plaidl b ,z0
apw| ol

61.

62.

63.

64.

65.

66.

67.

Recognize the Semiconductors and compound semiconductors materials such
as Si, Ge, and GaAs.

List the various terms associated with active electronics elements.
Summarize what is meant by an electronic circuit.

Describe energy band theory of all materials.

Discuss the various properties of diodes and transistors.

Explain the homo-junction and Hetero-junction materials such as PN junction
diodes, PNP transistors, and NPN transistors.

Explain the other types of semiconductor diodes: Varactor diode, tunnel diode,
photodiode and photovoltaic (solar) cell, Light emitting diode, metal
electronic.

Indicative Contents

ali Yl wlgizall

Indicative content includes the following.

Part A - 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, energy

band of crystals, Internal structure of materials cell, packing miller indices, crystal planes and

directions. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]
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Part B- Electrical Conduction in Metals:

Mobility and conductivity, energy distribution of electrons, Fermi levels, work function,
electronic emission. Semiconductors: Semiconductors materials (Si, Ge and compound
semiconductors), extrinsic semiconductors, Fermi-level in semiconductor, diffusion and carrier
life time, Hall effect. [8 hrs.]

Revision problem and tutorial classes [4 hrs.]
Quizzes [1 hr.]

Part C- Semiconductor p-n Junction:

p-n junction in equilibrium, current-voltage characteristics, charge-control description of a
diode, Transition and diffusion capacitance’s, diode switching times, diode models, small-signal
model and load line concept, and introduction to Hetero-junctions and double Hetero-

junctions. [6 hrs.]
Revision problem and tutorial classes [3 hrs.]

Quizzes [1 hr.]

Part D- Diode Circuit Applications:

Rectifiers, Zener diodes voltage regulators, clipping circuits, clamping circuits and wave form
generation. Other Types of Semiconductor Diodes: Varactor diode, tunnel diode, photodiode
and photovoltaic (solar) cell, Light emitting diode, metal electronic. Transistors Principle of

Operation and type, Transistor biasing circuits, Application Circuit. [8 hrs.]
Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

PVESUPINESS QA VE RO

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
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Student Workload (SWL)

Structured SWL (h/sem)
Structured SWL (h/w)

. e 48 3
JW el plaiiadl Guwl)dl Joxll L el llall pbrziall sl )l Lol
Joasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
bl plaiioll & cwolyall Joxdl | 27 ol plaiiall 6wl Joxdl 2
Jasll SV L& gl
Total SWL (h/sem)

75
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Module Evaluation

dan) j3d) Baled) @anis

Time/ ) Relevant Learning
Weight (Marks) Week Due
Number Outcome

Quizzes 3 15% (15) Continuous LO#1,4,6and 7

Assignments 3 12% (12) Continuous LO#1,2,3,4,5and 7
Formative
assessment Ons‘lte s 5% (5) Continuous |

Assignments

Report 1 8% (8) Continuous All
SUE Midterm Exam 2 hr. 10% (10) 7 LO # 4-7
assessment | fina) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Week

bl Legnl Zlgiall

Material Covered

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

Week 1 Energy-band theory of metals, Insulators and semiconductors, Crystal structure, lonic, Covalent and
metallic bonding.

Week 2 Energy band of crystals, Internal structure of materials cell, packing miller indices, crystal planes and
directions.

Week 3 Electrical Conduction in Metals: Mobility and conductivity, energy distribution of electrons.

Week 4 Electrical Conduction in Metals: Fermi levels, Work function, Diffusion Current, Electronic emission.

Week 5 Introduction of semiconductors: Semiconductors materials (Si, Ge and compound semiconductors).

Week 6 Introduction of semiconductors: Intrinsic semiconductors, and Fermi-level in semiconductor.

Week 7 Introduction of semiconductors: Extrinsic semiconductors, and Fermi-level in semiconductor.

Week 8 Introduction of semiconductors: Demonstrated of electrical conductance in semiconductors
materials. Diffusion Current in semiconductors, carrier life time, and Hall effect.
Introduction semiconductor P-N junction:

Week 9
P-N junction in equilibrium, current-voltage characteristics. charge-control description of a diode.

Week 10 Diffusion current, diffusion current density, draw Energy-band level. Transition and diffusion
capacitance’s, diode switching times.

Week 11 diode models, small-signal model and load line concept, and introduction to Hetero-junctions and
double Hetero-junctions.

Week 12 Introduction of Diodes, current-voltage characteristics of diode. Forward and reverse biasing of
diodes, Temperature effects for diode characteristics.

Week 13 | Diode Circuit Applications: Rectifiers, clipping circuits, clamping circuits.

Week 14 | Zener diodes voltage regulators, and wave form generation. Varactor diode, tunnel diode, photodiode
and photovoltaic (solar) cell, Light emitting diode, metal electronic.

Week 15 Introduction of transistors, Principle of Operation and type. Current-Voltage characteristics of
transistors, DC Load line with state Q-Point. Transistors biasing circuits.

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources

Text Available in the
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Library?

Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and

Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts | DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes

downloaded from the Course web page/classroom).

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Websites .
Edition.
Grading Scheme
il ) Ll

Group Grade sl Marks (%) | Definition

A - Excellent Jliol 90-100 | Outstanding Performance

B - Very Good Iho x> 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 3) IJ (45-49) More work required but credit awarded

(ax Lol |

(0 - 49) - - -

F - Fail cuwl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Information
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Module Title Democracy and Human Rights Module Delivery
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Module Type Support O Theory
Module Code UuoM1040 Lecture
ECTS Credits 2 ] Lab
L] Tutorial
SWL (hr/sem) 50 O Practical
[1 Seminar
Module Level 1 Semester of Delivery three
Administering Department College
Module Leader e-mail
Module Leader’s Acad. Title Module Leader’s Qualification

Module Tutor e-mail
Peer Reviewer Name e-mail
Scientific Committee Approval
: : pprov 10/7/2023 Version Number 1.0

Date

Relation with other Modules

3 Gl ) sl g0l e @MY

Prerequisite module

None Semester None

Co-requisites module

None Semester None

Module Aims, Learning Outcomes and Indicative Contents

aolin,Yl wlginally pleill glig awwl o)l 8sloll Colanl

Module Aims

aawl)all 8oladl Glanl
y)

The aim of studying the democracy and human rights topics is to:

1. Understand the concept of human rights and explore their sources, including
international, regional, national, and religious sources.

2. Define administrative corruption, explore its types, and understand its
detrimental effects on society. Study methods to combat administrative
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corruption and promote transparency, accountability, and good governance.
Trace the historical development and evolution of human rights, examining
key milestones and movements that have shaped the modern understanding
of human rights.

Differentiate between different categories of human rights, including civil and
political rights, economic and social rights, and environmental, cultural, and
developmental rights.

Explore legal, institutional, and societal guarantees to prevent human rights
violations, including guarantees of human rights in Islam, national-level
protections, and international safeguards.

Comprehend the concept of democracy, including its principles, values, and
various forms of democratic governance such as direct, semi-direct, indirect,
and digital democracy.

Overall, studying these topics aims to develop a comprehensive understanding of
human rights, democracy, and combating corruption, empowering individuals to
actively promote and protect human rights and democratic values in society.

Module Learning
Outcomes

soll) plidl b z0
awl ]l

After these module aims, students should be able to:

1.

10.

Demonstrate a comprehensive understanding of the concept of human rights
and their sources, including international, regional, national, and religious
sources.

Identify and explain the fundamental characteristics of human rights, such as
universality, indivisibility, interdependence, and inalienability.

Analyze the historical emergence and evolution of human rights, including key
milestones and movements that have shaped their development.
Differentiate between different categories of human rights, including civil and
political rights, economic and social rights, and environmental, cultural, and
developmental rights.

Evaluate and apply legal, institutional, and societal guarantees to prevent
human rights violations, considering guarantees in Islam, at the national level,
and within the international framework.

Understand and discuss the concept of democracy, including its principles,
values, and different forms of democratic governance.

Evaluate the Islamic stance on democracy and engage in critical analysis of the
strengths and weaknesses of the democratic system.

Recognize and assess the impact of administrative corruption on society and
propose methods to combat and prevent corruption in administrative systems.
Demonstrate critical thinking skills by analyzing and evaluating different
perspectives on human rights, democracy, and corruption.

Apply acquired knowledge and skills to promote and protect human rights,
democracy, and good governance in personal, professional, and civic contexts.

Overall, students should have a solid understanding of democracy and human rights,
democracy, and corruption issues, and be able to apply this knowledge to contribute to
the advancement of human rights and democratic values in society.

Indicative Contents

The indicative content includes:
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1. Definition and sources of democracy and human rights (international, regional,
national, religious). [3h]

2. Characteristics of democracy and human rights: universality, indivisibility,
interdependence, inalienability. [3h]

3. Emergence and evolution of human rights: historical development, key milestones,
influential movements. [3h]

4. Types of human rights: civil and political, economic and social, environmental,

cultural, and developmental. [3h]

ali Yl wlgizall | 5. Guarantees to prevent human rights violations: legal, institutional, societal
safeguards, Islamic guarantees, national and international levels. [3h]
6. Concept of democracy: principles, values, forms of governance (direct, semi-direct,
indirect). [3h]
7. Islamic stance on democracy: compatibility, strengths, weaknesses. [3h]
8. Critique of the democratic system: analysis of strengths and weaknesses. [3h]
9. Administrative corruption: definition, types, societal impact. [3h]
10. Methods to combat administrative corruption. [3h]
Learning and Teaching Strategies
palaidlg @laid] o lomas) Al
When it comes to learning and teaching strategies for a human rights module, there are
several approaches can be taken to enhance understanding and engagement. Here are
some effective strategies:

1. Interactive Discussions: Encourage students to actively participate in
discussions, debates, and group activities. This promotes critical thinking,
allows for different perspectives to be shared, and fosters a deeper
understanding of human rights issues.

Strategies 2. Case Studies: Present real-life case studies that highlight human rights

violations or achievements. Analyzing these cases helps students apply
theoretical concepts to practical situations and develops their problem-solving
skills.

3. Research Projects: Assign research projects on specific human rights topics or
issues. This encourages independent learning, critical analysis, and the
development of research skills.

4. Collaborative Learning: Foster collaboration among students through group
projects or assignments. This encourages teamwork, peer learning, and the
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As

Week

exchange of diverse perspectives.

5. Assessment Variety: Use a variety of assessment methods, including essays,
presentations, debates, and quizzes, to assess students' understanding of
human rights concepts and their ability to apply them to real-world situations.

Student Workload (SWL)
I s, S
Structured SWL (h/sem) A S T
JW cdlall plasioll uwl )l JoxJI | 33 L,;&MTJUQJJ baziall ol ol ol 2
Juasll )
Unstructured SWL (h/sem) Unstructured SWL (h/w)
el plaiindl jue uwl)dl Joxdl 17 Aol plaiinll jue Gl )l Joxl 1
Jaill J3s L ol
Total SWL (h/sem)
I Cdlall ASI! wolyadl Jaxdl | 50
Juasll
Module Evaluation
dan) ;03] Baled) @anis
Time/ Relevant Learning
Weight (Marks) Week Due
Number Outcome
Quizzes 2 10% (10) 5,10 LO#2,4,6and 8
Formative Assignments 2 20% (20) 3,5,8,11,13 | LO#1,3,7,6,9and 10
assessment Projects / Lab. 10% (10)
Report 1 10% (10) 13 LO # 2,4,5,7,9and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
) o5 zlgial]
Material Covered
Week 1 Definition of human rights and sources of rights (international sources / regional sources / national
sources / religious sources).
Week2 | Characteristics of human rights.
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Week

Week 3 | The emergence and evolution of human rights.
Types of human rights / civil and political rights.
Week4 | Economic and social rights.
Environmental, cultural, and developmental rights.
Week 5 Guarantees to prevent human rights violations / guarantees of human rights in Islam.
Week 6 Guarantees for the protection of human rights at the national level.
Week 7 Guarantees of human rights at the international level.
Week8 | The concept of democracy.
Week 9 | Characteristics of a democratic system.
Week 10 | Forms of democratic governance (direct democracy / semi-direct democracy / indirect democracy).
Week 11 | Digital democracy / definition and advantages and disadvantages of digital democracy /
manifestations of digital democracy.
Week 12 | The |slamic stance on democracy.
Week 13 | critique of the democratic system.
Week 14 | Administrative corruption / definition and types.
Week 15 | Methods to combat administrative corruption.
Week 16 | Preparatory week before the final Exam
Delivery Plan (Weekly Lab. Syllabus)
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
Available in the
Text
Library?
Cirod Aol 0gilall sy Leplazy olwi¥l Fei> lloo N
equired Texts L-)._._,\Jl).,ol.i ) )J|3~+5‘J-.-.-9J/ ! N 9J|& ..||9 o]
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Recommended Texts Judl aue ol 5 ol Ygb>4 alol ya o]l No
Websites
Grading Scheme
el ) Ll
Group Grade sl Marks (%) | Definition
A - Excellent ol 90 - 100 Outstanding Performance
B - Very Good o x> 80-89 Above average with some errors
C - Good u> 70-79 Sound work with notable errors
D - Satisfactory Lbwsgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jouiio 50-59 Work meets minimum criteria
Fail Group . 29) cuwly : .
FX - Fail T 45-49 More work required but credit awarded
(0 - 49) (axlball | 54 ]
Success Group F - Fail cuwly (0-44) Considerable amount of work required
(50 - 100)

Note: Marks Dec
of 54.5 will be rq
condone "near-p
rounding outline

mal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
unded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
ass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
d above.

d.uuUIJ.).” 6oLl o9 790

Module Information
Gl y0) Balad) oo ¢lmo
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Module Title EngliSh language 1 Module Delivery
1 sl dall)
Module Type Support Theory
Module Code UOM1021 L1 Lecture
ECTS Credits 2 [ Lab
U Tutorial
SWL (hr./sem) 50 ] Practical
L1 Seminar
Module Level UGl Semester of Delivery 2

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader

e-mail

el pad ) (wig iSIVE ol

Module Leader’s Acad. Title wodsl ausl Module Leader’s Qualification 6 lguu
Module Tutor e-mail
Peer Reviewer Name aloll g>1,5 ol e-mail | (g uiSIVl oxy

Scientific Committee Approval
Date

01/06/2023

Version Number | 1.0

Relation with other Modules

3 Gl 1 sl g0l e @MY

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

ali,Yl wlginally pleill glig dwwl o)l 8sloll Colanl

Module Aims

aWIJ_;JI oolaJl Jlmi 59. To develop Communications skills in the English language.
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60. To let the students able to read and write in correct Grammer.
61. To develop the skills of writing professional writing

62. To develop the skills of writing emails for future Engineers

Module Learning
Outcomes

solol) plidl b, x0

68. Learning Parts of Speech in English
69. Learn different tenses of verbs.
70. Learn active and passive voice.

71. Learn adjectives and adverbs.

72. Learn the correct prepositions.

73. Learn the correct articles

Indicative Contents

ali Yl wlgizall

Indicative content includes the following.

Part A - learn parts of speech

Nouns, verbs, adjectives, articles, pronouns. [9 hrs.]
Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]

Part B-different tenses

Present simple, present perfect, present continuous, past simple, past perfect, past continuous.
[9 hrs.]

Revision problem and tutorial classes [6 hrs.]
Quizzes [1 hr.]

Part C- active and passive voice

Active and passive voice, since and for [6 hrs.]
Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

ealaidly @lad) b))

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their communications skills. This will be achieved through classes, interactive involving
some sampling activities that are interesting to the students.
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Student Workload (SWL)

e grd 10 I Cigumo clllall sl ,d) Sl

Structured SWL (h/sem)

I Cdlal) alasioll wl,adl Joxl

Juasll

33

Structured SWL (h/w)

s gl cllall plaiioll (awl,a)l Josl

Unstructured SWL (h/sem)

Al plasiall 6 cauwlyall Jaxll

Unstructured SWL (h/w)

ol alaiioll it cuwl,adl Jall

Juaall N>

s gum]

Total SWL (h/sem)

W lall SISI Gl Josdl |20

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
Number Outcome

Quizzes 3 10% (10) 4,8,12 LO#1,5,8and 9
EoE e Assignments 5 10% (5) 2to 12 LO#1,2,4,67,8and 9
assessment | ppoiacts 1 20% (25) Continuous All

Report 0 0% (0) -
e Midterm Exam 2 hr 10% (10) 8 LO # 1-5
assessment | Fina) Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Week

) e gnd] z gl

Material Covered
Week 1 | |ntroduction
Week 2 Part of speech: Verbs present
Week 3 Part of speech: Verbs past
Week 4 Part of speech: perfect tenses
Week 5 | part of speech: Noun
Week 6 | part of speech: preposition
Week7 | part of speech: adVerbs
Week8 | Mid-term Exam
Week 9 Part of speech: passive and active
Week 10 | part of speech: since and for
Week 11 | part of speech: articles
Week 12 | part of speech: conjunctions
Week 13 | writing an email
Week 14 | \writing an email exercises
Week 15 | Technique to fix Grammers.
Week 16

Preparing week before the Final Exam

Learning and Teaching Resources

ssyiilly odait] slas
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Available in the

Text .

Library?
Required Texts NEW HEADWAY INTERMEDIATE Yes
Recommended Texts No

ENGLISH GRAMMAR IN USE

Websites https://www.udemy.com/course/english-for-engineers/
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good ho x> 80-89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Grou FX - Fail 28) < lJ (45-49) More work required but credit awarded
P (ax zol
(0-49) ; - -
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

a2l 83la)l Caog Eoges
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Module Information
L) ;) Balod) ile glre

AT Electrical Circuits Analysis I Module Delivery
I sl 831 Jilnd) Jalos
Module Type Core Theory
Module Code EEEC201 [] Lecture
ECTS Credits 5 I Lab
Tutorial
SWL (hr./sem) 125 ] Practical
L] Seminar
Module Level UGx11 Two Semester of Delivery Three
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Dr. Omer S. Yehia e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Asst. Prof.

Module Leader’s Qualification

Doctor

Module Tutor

Dr. Sarra Ismaiel Khalil

e-mail

saraa2020@uomosul.edu.iq

Peer Reviewer Name

Dr. Ahmed Salim
Jarallah

e-mail

ahmed.salim@uomosul.edu.iq

Scientific Committee Approval
Date

01/09/2023

Version Number | 1.0

Relation with other Modules

Y Al ) sl5ed) me @BMsY)

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

ali,Vl wlginally pleidl gl dwwl,xJl 85l Clanl
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Module Aims

a2l 83lall Gl

63.Transient Response of First-Order RL and RC circuits, Natural Response,
Complete response.

64.Forced response and natural response of First-Order RL and RC circuits, General
response, sequential switching.

65.Transient Response of Second Order RLC circuits, Natural response of series RLC
circuits.

66.Analysis of overdamped, underdamped and critically damped RLC circuits.

67 .Mutual Inductance, Mutual- and self-inductance equations.

68.Coupling: Magnetic coupling, Coefficient of coupling, the linear transformer.

69.T- and PI model the ideal transformer: impedance matching.

70.Two-Port Networks.

Module Learning
Outcomes

soll) plaidl b ,x0
apw |l

74.

75.

76.

77.

78.

79.

80.

81.

82.

Recognize how electricity works in electrical circuits.

List the various terms associated with electrical circuits.

Summarize what is meant by a basic AC electric circuit.

Describe electrical AC voltage, current and power.

Define Ohm's law in AC circuits.

Identify the basic circuit passive and active elements and their applications.
Discuss the various properties of impedance.

Explain the two Kirchhoff's laws used in AC circuit analysis.

Explain the Analysis Methods used in AC Electrical Circuits.

Indicative Contents

a byl wlgizall

1. Transient Response of First-Order RL and RC circuits, Natural Response,
Complete response. [12 hrs.]

. Forced response and natural response of First-Order RL and RC circuits, General

response, sequential switching. [12 hrs.] +[1 hr. Quiz]
3. Transient Response of Second Order RLC circuits, Natural response of series RLC
circuits. [12 hrs.] + [1 hr. Quiz]

. Analysis of overdamped, underdamped and critically damped RLC circuits. [12

hrs.]

. Mutual Inductance, Mutual- and self-inductance equations. [12 hrs.]
. Coupling: Magnetic coupling, Coefficient of coupling, the linear transformer. [12

hrs.] +[1 hr. Quiz]

. T- and PI model the ideal transformer: impedance matching. [12 hrs.]
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8. Two-Port Networks. [12 hrs.] + [1 hr. Quiz]

Learning and Teaching Strategies

eadzillg odaid) ol Al
For Electrical Networks in electrical Engineering, students will learn: An ability to
Strategies identify, formulate, and solve engineering problems by applying principles of
engineering, science, and mathematics. (1)
Student Workload (SWL)
e ganel 10 I Cigmome Ll il 00 sl
Structured SWL (h/sem)
Structured SWL (h/w)
W dlall plaiioll cunlyall Joxll 23 : 7
S e L gl clall plaiiall Gunl )l Joxll
Juasall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
lall plaiioll e cunlyadl Joxll 32 ol plasioll 46 Guwlya)l Josl 6
Juaall S b gl
Total SWL (h/sem)
I dlall LISII Guawl ol Joxdl 125
Juasall
Module Evaluation
. . Relevant Learning
Time/Number | Weight (Marks) Week Due
As Outcome
Quizzes 3 12% (12) Continuous LO#1,5,8and 9
Formative . . _ LO#1,2,4,67,8
assessment Online Assignments 3 12% (12) Continuous 49
an
Onsite Assignments 1 4% (4) Continuous LO#1,2,4,67,8
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and 9
Projects / Lab. 3 12% (12) Continuous All
Report
T Midterm Exam 2 hr. 10% (10) 7 LO # 1-5
assessment Final Exam 3hr. 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
) el 7 gl
Week Material Covered
Week 1 Transient Response of First-Order RL and RC circuits.
Week 2 Natural Response, and Complete response of First-Order RL and RC circuits.
Week 3 , General response, sequential switching of First-Order RL and RC circuits
Week 4 Forced response and natural response of First-Order RL and RC circuits
Week 5 Transient Response of Second Order RLC circuits
Week 6 Natural response of series RLC circuits. of Second Order RLC circuits, Natural response of series RLC
circuits.
Week 7 Analysis of overdamped, underdamped and critically damped RLC circuits.
Week 8 Complete analysis of RLC circuits.
Week 9 Transient analysis of parallel RLC circuits.
Week 10 | Coupling: Magnetic coupling, Coefficient of coupling, the linear transformer.
Week 11 | T- and Pl model the ideal transformer: impedance matching.
Week 12 | Two-Port Networks.
Week 13 | Terminal equations: a, b, y, z, g and h parameters.
Week 14 | Analysis of a terminated 2-port network. Interconnected 2-port networks.
Week 15 | Poly-phase Circuits: Single-phase and three phase wire system.
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Week 16

Preparatory week before the final Exam

Learning and Teaching Resources

um)m‘g ‘oJJL\j‘ JJLA&

Available in the

Text
Library?
Required Texts Engineering Circuit Analysis Eight Edition (William H. Hayt) 2012 Yes
Recommended Texts Electric Circuits Tenth Edition (James W. Nilsson) 2015 No

Websites Fundamentals of Electric Circuits (Charles K. Alexander) 2009
Grading Scheme

Group Grade Pyl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good oo x> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jordo 50-59 Work meets minimum criteria
Fail Grou FX - Fail 23) . lJ (45-49) More work required but credit awarded

P (az Lol |

(0 - 49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)dl 8oldl oo 73905
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Module Information
L) ;) Balod) ile glre

Mathematics III
Module Title Module Delivery
IIT &bl M

Module Type Basic Theory
Module Code EEEC202 O Lecture
ECTS Credits 5 [1Lab

Tutorial
SWL (hr./sem) 125 O Practical

] Seminar
Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Omar Sharaf Deen e-mail o.yehya@uomosul.edu.ig
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor Ibrahim Ismael Alnaib e-mail ibrahim-85353@uomosul.edu.ig
Peer Reviewer Name Dr. Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq
Scientific Committee Approval | | /o »073 Version Number | 1.0
Date

Relation with other Modules
Y 1) sl gal) g d8Ma)
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
ansbi, Y olginally alaill golig amwl )l sslall ol

Module Aims | 71.  Develop problem-solving skills and understand partial differentiation.
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72.  Understand the chain rule and the total derivative.
73.  Understand vectors and units, space coordinates, and space vectors.
74.  Understand gradient, divergence, and Curl in curved coordinates.

75.  Solving linear differential equations of the first and second order with constant
coefficients.

76.  Understanding Fourier series.

Module Learning
Outcomes

sololl pleiddl wlo 50

83. Understand the concept of partial derivatives for functions of two or more
variables.

84. Understand the concept of the total derivative and its relationship to partial
derivatives.

85.  Determine whether a critical point is a maximum, minimum, or saddle point
using the second derivative test or other methods.

86.  Understand vector representation and components in Cartesian coordinates.
87.  Understand the geometric interpretation of the vector product.
88.  Express gradient, divergence, and curl in terms of curvilinear coordinates.

89. Solve first and second-order linear differential equations with constant
coefficients.

90. Understand the need for Fourier series in representing periodic functions.

91.  Understand double integrals and their properties.

Indicative Contents

agobiVl wlgixall

Indicative content includes the following.
Part A - Partial Differentiation and Vectors

Partial Differentiation, function of two or more variables, partial derivatives, The Chain Rule
and total Derivative, maxima, minima and saddle point, Vectors component and Units, Space
coordinate and Space Vector, Scalar Product and Vector Product, Product of Three Vectors,
Applications [20 hrs.]

Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]

Part B- Vector Calculus and Differential Equations

Vector Functions and Their Derivatives, Gradient of Scalar Field, Divergence of Vector Field,
Curl of Vector Field, Directional Derivatives, Gradient, Divergence, and Curl in Curvilinear

Coordinates, 1st and 2nd order linear differential equations. [20 hrs.]
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Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]

Part C- Fourier Series and Multiple Integrals

Fourier series, Periodic functions and Fourier Series-Euler formulas, Double integrals, areas,

and volumes [20 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

sl e oyt

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
Structured SWL (h/sem)
Structured SWL (h/w)

. L) Lo 78 5
S ol Jepualail | L gl cdlall plaiiol| Gunl )l Joxll
Juaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiioll e cunl,odl Jaxdl | 72 ol plaiiall st calya)l Joxll >
Juaall SN L gaunl

Total SWL (h/sem)

W lall GISI Gl Josdl | 120

Juaall
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Module Evaluation

da) j3d) Baled) @unis

Time/ Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 3 15% (5*3) 2to 12 All
e Assignments 3 12% (4*3) 2to 12 All
assessment [ cjasswork 1 5% (1*5) 7 All
Report 1 8% (1*8) 8
G Midterm Exam 2 hr 10% (1*10) 10 All
assessment | rina| Exam 3hr 50% (1*50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
) el z gl

Week Material Covered

Week 1 Partial Differentiation: Function of two or more variables, partial derivatives.

Week 2 The Chain Rule and Total Derivative, Maxima, minima, and saddle points.

Week 3 Vectors: Vector components and units, Space coordinates and space vectors.

Week 4 Scalar Product and Vector Product, Units and plane equations.

Week 5 Equations of lines and planes, Product of Three Vectors, Applications of vectors.

Week 6 | vector Functions and Their Derivatives, Gradient of Scalar Field.

Week 7 | Divergence of Vector Field, Curl of Vector Field.

Week 8 | Mid-term Exam

Week 9 Directional Derivatives, Gradient, Divergence, and Curl in Curvilinear Coordinates.

Week 10 | |ntroduction to Differential Equations, 1st and 2nd order linear differential equations.

Week 11 | Application of differential equations to electrical systems.
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Week 12 | Transformation of higher order linear differential equations onto coupled differential equations.

Week 13 | periodic functions and Fourier Series-Euler formulas.

Week 14 | application of Fourier series in Electrical Engineering.

Week 15 | pouble integrals, areas, and volumes

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
iy edaid] jabas
Text Available in the
Library?
Required Texts Calculus By Thomas Finny 13th Edition, Pearson Publisher,2016. No
Advanced Engineering Mathematics, 10th Edition, By Reyszig

Recommended Texts No

ERWIN, Publisher 2011.

Websites

Grading Scheme
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Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good lxs x> 80-89 Above average with some errors
Success Group
C - Good > 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lbwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded
(asol
(0-49) . . -
F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

cule)Jl 62 LaJl o9 TIg-0J
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Module Information
L) ;) Balod) ile glre

. Electronics Principles .

Module Title Module Delivery
Module Type Core Theory
Module Code EEEC203 [ Lecture
ECTS Credits 4 [Lab

Tutorial
SWL (hr./sem) 100 O Practical

O Seminar
Module Level UGx11 2 Semester of Delivery Three
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Dr. Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Mr. Firas Natheer Abdukadir e-mail firas_nadheer@uomosul.edu.iq
Peer Reviewer Name Dr. Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq
Scientific C ittee A |

crentiic tommittee Approval 1 35/11/2023 Version Number | 1.0
Date
Relation with other Modules
Y gl ) 3)s0d) ge d8Ma))

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

anbi,Yl wlsizally pladl mlig damwl )l 85kl Colaal

125




Module Aims

auwly]l eoladl Lol
y)

77.

78.

79.

80.

81.

82.

83.

To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
as RLC, diodes, transistors, and integrated circuits.

To understand the Basic Transistor Construction through graphical analysis of
transistors Connections and biasing.

This course deals with the basic concept of the small-signal analysis of the
transistors such as D.C. and A.C. Equivalent Circuits.

To understand the Load Line Analysis, Operating Point Transistor Parameters,
and Rating Amplification Stabilization.

To understand the H-parameters, Hybrid Equivalent Circuit. Z-parameters, R-
parameters Equivalent Circuit.

To perform current-voltage characteristics, charge control description for all
types of both the diode and transistors.

To Describe and operation of the Multistage Transistor Amplifiers

Module Learning
Outcomes

soll) plaidl b ,x0
apw |l

92.

93.
94.
95.
96.

97.

98.

Recognize the regions of operation, graphical analysis of BJT, regions of
operation stability.

List the various terms associated with bias configuration of the transistors.
Summarize what is meant of the practical circuit of transistor amplifier.
Describe the types of multistage amplifiers.

Discuss the various properties of transistors used as an amplifier

Explain the transistor construction and operation such as amplifier and
switching.

Explain the operation of the linear amplifier through the a.c. load line and DC
load line analysis.

Indicative Contents

aplin,Y ol gixall

Indicative content includes the following.

Part A - Transistor Construction, Operation, and Stabilization

Transistor Construction. Transistor Symbols. Transistor Operation. Transistor Connections:

Common Base CB Connection, Common Emitter CE Connection, Transistor Curves, Cutoff and

Saturation. Transistor as a switch. Common Collector Connection. Transistor Load Line Analysis,

Operating Point, Transistor Parameters and Rating Amplification. Stabilization, Stability Factor
Methods of Transistor Biasing. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]
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Part B- D.C and A.C Equivalent Circuits of the transistors

Practical Circuit of Transistor Amplifier, D.C. and A.C. Equivalent Circuits. Transistor ac
Equivalent Circuits h-parameters, Hybrid Equivalent Circuit. r-parameters, r-parameters
Equivalent Circuit. The Linear Amplifier. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C- Transistor Bias Configuration and Multistage Transistor Amplifiers

The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common Emitter Fixed Bias
Configuration, Common-Emitter Emitter Bias Configuration, Common - Emitter Collector
Feedback Configuration, Common - Emitter Voltage Divider Configuration. The Common -

Collector Amplifier, the Common - Base Amplifier. Multistage Transistor Amplifiers. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

ealaidly @lasd) olazes] )

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
leganl 10 I iguime wdllall ), o]
Structured SWL (h/sem) 63 Structured SWL (h/w) 4
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Unstructured SWL (h/sem)

ol plaiioll e cuol,oll Jasdl |37

Juaall N>

L gum]

Unstructured SWL (h/w)

ol plaiioll it Gl Joxll 2

Total SWL (h/sem)

W lall LISI Gl Josdl | 100

Juasall
Module Evaluation
Time/ ) Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 3 15% (5) 48,14 LO#1,4,6and 7
Assignments 3 12% (4) 2to 13 LO#1,2,3,4,5and 7
Formative
assessment Onsite
1 5% (5) - e
Assignments
Report 1 8% (8) Continuous All
Summative Midterm Exam 2 hr 10% (10) 7 LO#4-7
assessment | final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

) el gl

Week | Material Covered

128




Week 1 Transistor Construction. Transistor Symbols. Transistor Operation.
Week 2 Transistor Connections: Common Base CB Connection, Common Emitter CE Connection.
Week 3 Transistor Curves, Cutoff and Saturation. Transistor as a switch. Common Collector Connection.
Week 4 Transistor Load Line Analysis, Operating Point, Transistor Parameters and Rating Amplification.
Week 5 Stabilization, Stability Factor Methods of Transistor Biasing.
Week 6 | practical Circuit of Transistor Amplifier.
Week7 | D.C. and A.C. Equivalent Circuits. Transistor ac Equivalent Circuits.
Week 8 Transistor ac Equivalent Circuits h-parameters, Hybrid Equivalent Circuit.
Week 9 Transistor ac Equivalent Circuits, r-parameters, r-parameters Equivalent Circuit.
Week 10 | The Linear Amplifier.
Week 11 The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common Emitter Fixed Bias
Configuration.
Week 12 The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common - Emitter Emitter - Bias
Configuration, Common - Emitter Collector Feedback Configuration.
Week 13 The a.c. Load Line, A.C. Analysis Using re Model for Transistor Common - Emitter Voltage Divider
Configuration.
Week 14 | The Common - Collector Amplifier, the Common - Base Amplifier.
Week 15 | Myltistage Transistor Amplifiers.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
Available in the
Text .
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Recommended Texts Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND Yes
DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be
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downloaded from the Course web page/classroom).

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh

Websites .
Edition.
Grading Scheme
Sl hlaseo

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good lxs x> 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded

(a=d leod |

(0-49) . . -

F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

d.u.UIJ.)JI 6oLl o9 TI9-0J
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Module Information
L) ;) Balod) ile glre

. Communication Principles .
Module Title Module Delivery
wYlai¥l solo
Module Type Core Theory
Module Code EEEC204 |:| Lecture
ECTS Credits 5 [ Lab
Tutorial
SWL (hr./Sem) 125 [ Practical
] Seminar
Module Level 2 Semester of Delivery 3
Administering Department (Electrical Engineering) College | (Engineering)
Module Leader Dr. Omer S. Yehia e-mail o.yehya@uomosul.edu.ig
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Phd
Module Tutor Dr. Omar Mustafa Ali e-mail omarmostafa@uomosul.edu.iq
Peer Reviewer Name Dr. Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq
Scientific C ittee A |
AT IS Version Number | 1.0
Date
Relation with other Modules
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
ansbi Y olginally alaill golig amwl )l 8la)l ol
Module Aims | 84. To develop problem solving skills and understanding of the propagation
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85.

86.

87.

88.

89.

90.

methods of electrical signals across transmission lines.
To understand the reflection in transmission line.

This course deals with the mathematical calculations for the
propagation of signals through transmission lines.

This is the basic subject for all A.C. Steady state transmission line.
To understand crank method for the analysis of transmission lines.

To perform graphical solution of lossless transmission line using
Smith chart.

To perform transmission line matching using Quarter Wave Transformer
(\/4).

Module Learning
Outcomes

solol) plaidl b z0
apw| ol

99.

100.

101.

102.

103.

104.

Know the propagation methods of electrical signals across transmission lines.

Conduct mathematical calculations for the propagation of signals
through transmission lines.

Handling crank method in the analysis of transmission lines.
Use the Smith chart and its applications.
Identify types of electrical signals.

Analysis of electrical signals using Fourier series and Fourier
transform.

Indicative Contents

aplin,Y ol gizall

Indicative content includes the following.

Part A - Transmission Lines basics

Reflection in transmission line, Space-Time diagram (zig-zag), Discharge of transmission line.

Transmission line equation, Propagation constant, Transmission line distortion, A.C. Steady

state transmission line, Standing wave in transmission line. [16 hrs.]

Revision

problem and tutorial classes [4hrs.]

Quizzes [1 hr.]

Part B- Transmission Lines analysis

Graphical solution of lossless transmission line using Crack diagram. Graphical solution of

lossless transmission line using Smith chart. Graphical solution of lossy transmission line using

Smith chart. Transmission line matching using Quarter Wave Transformer (A\/4). Transmission

line matching using single stub. [16hrs.]

Revision

problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]
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Part C- Signals and Systems

Signal classifications. Fourier series. Fourier Transform. Signals and linear systems. Power

spectral density and Correlation. [16 hrs.]
Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

sty sl i) 2

The main strategy for delivering this module will be to encourage students to
participate in the exercises while also refining and expanding their critical thinking
Strategies skills. This will be accomplished through classes, interactive tutorials, and the
consideration of simple experiments involving some sampling activities that students
find interesting.
Student Workload (SWL)
e gl 10 I igmamo dllll i) Sl
Structured SWL (h/sem)
Structured SWL (h/w)
s CJUal) eloiisll I3l Lol 60+3=63 . 4
J i LA be gl cdlall plaiiall Gl ol Joxll
Juasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
Al alasiall Gyl Jasdl | 1297635621 il abaiiall it uwbadl Jodl [ 4
Laall JYs Le gonnl

Total SWL (h/sem)

I lall ISI wolyadl Jasdl | 27255125

Juasall

Module Evaluation

dan) j3d) Baled) @unis
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Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 3 15% (5*3) 2to 12 All
EOE T Assignments 3 12% (4*3) 2to 12 All
assessment [ cjasswork 1 5% (1*5) 7 All

Report 1 8% (1*8) 8
Qe Midterm Exam 2hr 10% (1*10) 10 All
assessment [ ginal Exam 3hr 50% (1*50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Al o5 zlga)

Week Material Covered
Week 1 Introduction, Transmission Line Analysis.
Week 2 | Reflection in transmission line, Space-Time diagram (zig-zag).
Week 3 Discharge of transmission line.
Week 4 Transmission line equations
Week 5 Graphical solution of lossless transmission line using Crank diagram.
Week 6 Graphical solution of lossless transmission line using Smith chart.
Week 7 Graphical solution of lossy transmission line using Smith chart.
Week 8 Transmission line matching using Quarter Wave Transformer (\/4).
Week 9 Transmission line matching using single stub.
Week 10 | Mid-term Exam
Week 11 | Signal classifications.
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Week 12 | Fourier Series.
Week 13 | Fourier Transform.
Week 14 | Signals and linear systems 1.
Week 15 | Signals and linear systems 2.
Learning and Teaching Resources
U“T!)‘\'U‘ﬁ ‘OJ.M." )QLa.o
Available in the
Text X
Library?
The fundamentals of signal transmission line by Lem Ibbotson, 1999.
Modern digital and analog communication systems by Lathi, 1998.
Required Texts no
Communications Principles by Dr. Sami Mohamed, 1989.
Transmission line and network by Johnson.
Recommended Texts Transient signal on transmission lines by Peterson, 2009. No

Websites

Grading Scheme
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Group Grade poTyil Marks (%) | Definition
A - Excellent Jliol 90-100 | Outstanding Performance
B - Very Good lhs x> 80 -89 Above average with some errors
Success Group
C - Good > 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lbwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 248) (45-49) More work required but credit awarded
(axlzoll
(0-49) . . -
F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information

Module Title EIECtromagHEtiC Fields Module Delivery
apmmslo lisog 18Ul Y Lrall
Module Type Basic learning activities Theory
Module Code EEEC205 Lecture
ECTS Credits 4 L] Lab
Tutorial
SWL (hr./sem) 100 ] Practical
[ Seminar
Module Level UGx11 2 Semester of Delivery 3

Administering Department 2 - (Electrical Engineering) College | UoM2 - (Engineering)

Dr. Omar Sharaf Deen Yehya Al-
Module Leader Y e-mail o.yehya @uomosul.edu.iq

Yozbaky
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification PhD
Module Tutor Dr Saad Wasmi Osman e-mail s.w.o.luhaib@uomosul.edu.iq
Peer Reviewer Name Dr. Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq
Scientific Committee Approval

15 01/09/2023 Version Number | 1.0
Date
Relation with other Modules
) gl ) s)sed) me d8Ma))

Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

a2l 83lall Gl

91. To develop problem solving skills of coordinate systems through the
understanding the rectangular coordinate system, cylindrical coordinate
system, spherical coordinate system.

92. To understand the vector analysis (scalars and vectors).

93. This course deals with the basic concept of the Electric Field Intensity, Electric
Flux Density, magnetic Field Intensity, and magnetic Flux Density.

94. To understand the Energy and Potential.

95. To understand the electric fields in material space. conductors, dielectrics, and
capacitance.

96. To perform the electric fields due to continuous charge distributions.
97. To understand the magnetic field due to different current distributions.

98. To understand different laws such as Coulomb's Law, Gauss's Law, Biot-Savart's
Law, Ampere's Law, and Faraday's Law.

Module Learning
Outcomes

sololl pleidl wlo 50

105. Recognize the electric field, electric field intensity, and charge
distributions.

106. Recognize the magnetic Field Intensity, and magnetic Flux Density

107. List the various terms associated with continuous charge and different
current distributions.

108. Summarize what is meant by a coordinate system, scalars and vectors
analysis, conductors, dielectrics, capacitance, and inductance.

109. Describe the electric flux density and gauss’s law. magnetic Flux
Density and Ampere's Law.

110. Discuss the various charge and current distributions such as line, sheet,
and volume.

111. Explain the work, potential & potential difference.

112. Explain the electric fields in material space. conductors, dielectrics,

and capacitance.

Indicative Contents

aplin,Y ol gizall

Indicative content includes the following.

Part A - Coordinate systems and Vector analysis

coordinate systems: rectangular coordinate system, cylindrical coordinate system, spherical

coordinate system. vector analysis: scalars and vectors, vector algebra, vector components and

unit vectors, vector addition and subtraction, vector multiplication. coulomb’s law and electric
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force: the experimental law of coulomb. Magneto-statics: the static magnetic fields, biot-savart
law. Magneto-statics: magnetic field due to different current distributions, right-hand rule.

Magneto-statics: solenoid, applications of solenoid, toroid. [8 hrs.]
Revision problem and tutorial classes [4 hrs.]
Quizzes [1 hr.]

Part B- Electric field intensity and Charge distributions

electric field intensity: electric field of a point charge, electric field of n point charges. electric
fields due to continuous charge distributions: electric field of a line charge. electric fields due to
continuous charge distributions: electric field of a sheet of charge. electric fields due to
continuous charge distributions: electric field of a volume of charge. Magneto-statics: ampere’s
circuital law, applications of ampere’s law: infinite line current, infinite sheet of current,
infinitely long coaxial transmission line. Magneto-statics: magnetic flux and magnetic flux

density. inductance: inductance of a conductor, inductance of toroid. [8 hrs.]
Revision problem and tutorial classes [4 hrs.]
Quizzes [1 hr.]

Part C- Electric flux density and Gauss's law application

Electric flux density and gauss’s law: gauss's law application on a point charge, gauss's law
application on a line charge. electric flux density and gauss’s law: gauss's law application on a
surface charge. electric flux density and gauss’s law: gauss's law application on a volume charge.
work, potential & potential difference: work done in moving a point charge. work, potential &
potential difference: potential & potential difference. Force on a moving charge. magnetic
forces, work & power: work. magnetic forces, work & power: power. time varying fields:

faraday’s law. time varying fields: induced electromotive force. [6 hrs.]

Revision problem and tutorial classes [3 hrs.]

Part D- conductors, dielectrics, and capacitance

conductors, dielectrics, and capacitance: electric fields in material space. conductors,
dielectrics, and capacitance: dielectric - dielectric boundary conditions, conductor - dielectric
boundary conditions, conductor - free space boundary conditions. conductors, dielectrics, and
capacitance: capacitance and capacitors. Maxwell’s equations: the vector operator (del) and the
divergence theorem. Maxwell's equations: derivation of Maxwell's equations and applications.
Maxwell's equations: the uniform plane wave. Maxwell's equations: wave propagation in free

space. [8 hrs.]
Revision problem and tutorial classes [4 hrs.]

Quizzes [1 hr.]
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Learning and Teaching Strategies

by st b

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
e gl 10 I igmamo dllll i) Sl
Structured SWL (h/sem)
Structured SWL (h/w)
W dllall plasiall uolyadl Jaxl | 48 : 3
J i W Le guw| cdlall plaiinll Gl ol Joxll
Juasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
ol plaiiall e cunl,odl Jaxdl | 22 ol plaiiall it ol Jaxll 4
JLasll JYs L gann]
Total SWL (h/sem)
I bl ST Gwolyodl Joxl | 100
Juaall
Module Evaluation
Time/ ) Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 3 15% (5*3) 48,14 LO#1,4,6and 7
EOE e Assignments 3 12% (4*3) 2to 13 LO#1,2,3,4,5and 7
assessment | clagswork 1 5% (1*5) — -
Report 1 8% (1*8)
S . Midterm Exam 2 hr 10% (10) 7 LO#4-7
ummative

140




assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Week Material Covered

Week 1 coordinate systems: rectangular coordinate system, cylindrical coordinate system, spherical
coordinate system. vector analysis: scalars and vectors.

Week 2 Vector analysis: vector algebra, vector components and unit vectors, vector addition and subtraction.
vector multiplication. coulomb’s law and electric force: the experimental law of coulomb.

Week 3 Electric field intensity: electric field of a point charge, electric field of n point charges. Electric fields due
to continuous charge distributions: electric field of a line charge. electric field of a volume of charge.

Week 4 Electric flux density and gauss'’s law: gauss's law application on a point charge, gauss's law application
on a line charge.

Week 5 Electric flux density and gauss’s law: gauss's law application on a surface charge. electric flux density
and gauss’s law: gauss's law application on a volume charge.

Work, potential & potential difference: work done in moving a point charge. work, potential &

Week 6 potential difference: potential & potential difference. Conductors, dielectrics, and capacitance:
electric fields in material space. conductors, dielectrics, and capacitance.

Week 7 dielectric - dielectric boundary conditions, conductor - dielectric boundary conditions, conductor -
free space boundary conditions. Conductors, dielectrics, and capacitance: capacitance and capacitors.
Magneto-statics: the static magnetic fields, biot-savart law. magnetic field due to different current

Week 8 distributions. right-hand rule. solenoid, applications of solenoid, toroid. ampere’s circuital law,
applications of ampere’s law. applications of ampere’s law: infinite line current, infinite sheet of
current. infinitely long coaxial transmission line.

Week 9 Magneto-statics: magnetic flux and magnetic flux density. inductance: inductance of a conductor,
inductance of toroid.

Week 10 | Magnetic forces, work & power: force on a moving charge. work and power.

Week 11 Magnetic forces, work & power: power. time varying fields: faraday’s law. time varying fields: induced
electromotive force.

Week 12 | Maxwell’s equations: the vector operator (del) and the divergence theorem

Week 13 | Maxwell’s equations: derivation of Maxwell's equations and applications.
Week 14 | Maxwell’s equations: the uniform plane wave.
Week 15 | Maxwell’s equations: wave propagation in free space.
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Week 16

Preparatory week before the final Exam

Learning and Teaching Resources

Available in the
Text
Library?

William H. Hayt “Engineering Electromagnetics” 4"

Required Texts edition Yes
Schaum’s outline of theory and problems of

Recommended Texts . Yes
Electromagnetics

Nefyodov, Eugene I., and Sergey Smolskiy. Electromagnetic fields and waves. Springer,

Websites
2019.
Grading Scheme

Group Grade Pyl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good oz 2> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jordo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl (45-49) More work required but credit awarded

() laol

(0-49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information

Module Title Electrical Engineering Lab. I Module Delivery
il eIl amwaigll @l e
Module Type Core [ Theory
Module Code EEEC206 [ Lecture
ECTS Credits 3 Lab
L] Tutorial
SWL (hr./sem) 75 ] Practical
[ Seminar
Module Level UGx11 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader \?(E.zboamkjr Sharaf Deen Yehya Al- e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor

Dr. Ahmed Salim Jarallah

e-mail

Ahmed.salim@uomosul.equ.iq

Peer Reviewer Name

Dr. Ahmed Salim
Jarallah

e-mail

Ahmed.salim@uomosul.equ.iq

Scientific Committee Approval
Date

28/01/2026

Version Number | 1.0

Relation with other Modules

Y Gl ) sl g0l e @MY

Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlsizally pladl mlig amwl )l 8slall Coloal

Module Aims

apwl,al 53LaJl Lolwl

99. To handle laboratory equipment and electrical elements professionally and

scientifically.

100. To analyze electrical circuits and comprehend their operational
principles.

101. To cultivate a scientific mindset in the student by interpreting practical

results based on theoretical concepts.

102. To enhance the student's capability to design basic electronic circuits
in accordance with their scientific aptitude.

103. To analyze and simulate circuit processes using various software tools
on electronic calculators and compare the analysis results with practical
outcomes.

Module Learning
Outcomes

solol) plaidl b x0
apw |l

113. Dealing with laboratory equipment and electrical elements in a
professional and scientific manner(i).

114. Ability to analyze electrical circuits and understand the nature of their
work(ii).

115. Building a scientific mentality for the student through his ability to
interpret the practical results according to theoretical concepts(iii).

116. Develop the student's ability to design simple electronic circuits in line
with his scientific abilities(iv).

117. Analyze and simulate the process circuit using different software on
the electronic calculator and match the results of the analysis with the practical
results(v).

Indicative Contents

aplin,Y ol gizall

Indicative content includes the following.
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Learning and Teaching Strategies

by st b

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Student Workload (SWL)
e gan) 10 J Lguume IWLU @b.\)\ Joxd
Structured SWL (h/sem)
Structured SWL (h/w)
W ol plaiioll ol Josdl | 33 : 2
J ' W Le gl cdlall plaiiall Gl ol Joxll
Juasall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
bl plaiioll ,ué cwwlyoll Joxll | 42 ol plaiiall 46wl Joxdl 3
Juaall S b gl
Total SWL (h/sem)
I bl IS ool Joxdl | 72
Juasall
Module Evaluation
Time/ Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 1 5% (5) 4,8,12 LO #1,5,8and 9
EOE e Assignments 0 0%(0) 2to 12 LO#1,2,4,67,8and 9
assessment [ proiacts / Lab. 2 25% (25) Continuous All
Report 10 10% (10)
Midterm Exam 2Hr 10% (10) 7 LO#1-5
Summative
Final Exam 3Hr 50% (50) 16 All
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assessment

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)

Week Material Covered
Week 1 Introduction & representation about first group of experiments
Week 2 Thevenin theory in AC circuits
Week 3 Measurement of power factor in electrical networks
Week 4 Study of |-V characteristics of normal diode & zener diode
Week 5 First quiz
Week 6 Introduction & representation about second group of experiment
Week 7 Diode application I: Rectifier filters
Week 8 Diode application II: Clipping & clamping circuits
Week 9 Transient condition for R-L & R-C circuits
Week 10 | Second quiz + first term theoretical exam. for 1st &2nd group
Week 11 | First term practical exam
Week 12 | Introduction & representation about third group of experiment
Week 13 | Transient condition for RLC circuits
Week 14 | Transformer tests: open, short & load test
Week 15 | Study of common emitter transistor characteristics
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Learning and Teaching Resources

Available in the
Text i
Library?
e Electrical technology (twenty-third edition) BL.THERAJA,
AK. THERAJA S. Chand and company Ltd.  (2005), ISBN: 81-219-
Required Texts 2440-5. No
e Electronics devices (Ninth edition) by Thomas L. Floyd (2012),
Prentice Hall ISBN-13: 978-0-13-254986-8.
Recommended Texts No
Websites
Grading Scheme
il ) o

Group Grade sl Marks (%) | Definition

A - Excellent Jliol 90-100 Outstanding Performance

B - Very Good lhs x> 80 -89 Above average with some errors
Success Group

C - Good > 70-79 Sound works with notable errors
(50 - 100)

D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded

(axd Lol

(0-49) . . -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information

Arabic Language 2
Module Title 2 ans padl aslll Module Delivery
Module Type Basic
Module Code UOM2012
ECTS Credits 50
SWL (hr./sem) 2

Xl Theory

Module Level 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Module Leader
Yozbaky

Dr. Omar Sharaf Deen Yehya Al-

e-mail

q

b.yehya @uomosul.edu.iq

Module Leader’s Acad. Title

Assistant Prof.

Module Leader’s Qualification

Phd

Module Tutor o wi O e-mail | sausan.zakar@uomosul.edu.iq
Peer Reviewer N Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq
Scientific Committee Approval 26/01/2023 . . )

Version Number— %

Date

Relation with other Modules

) Lpl 1 sl g0l o @MY

Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlsizally pladl mlig amwl )l 8slall Coloal

Module Aims

auwl)odl soladl Colonl

9 L Blasiw! a el aslll olxsiwl 9 adlall ol)lgo dpois
salsllg drayd SV el Ll

alll a,5i8all duwiiglly aralsll poguaill pgd o adlall HuSas
: Lelul=is dp el

tols wolwl (sgadiully (Sl sl e addlall 6,28 gl
.49

Jio cuwaigdl paazill dlag el aalsell &SI wl)lge oz
wan | oMl jallg o laill

alsll Lolgidl pasy Loy dpwlwd| ay el aslll xclgs g
«oigally

adlall sx) seslll Jdzily sxaidl ,uSail wl)lge dpois
el (9 apall aslll elasinl (29 puadlly asdll e
gala)l & lisliallg

Module Learning
Outcomes

solol plxi.” ub).zo

logalS pazinng i Jogzmall ailig poleall Jnall sly Hu juoy
ganlo o)l Joguailly Jazll (8 Bumus 3laxiwl

(ol &liao (ole) an sl aslll 59 JleoYl plws] (ole oz

" Jlasiwlg aYallg asmall cus oo lgin & risg

lgiinkays s, Lol J=sW cuaill wlode s ozl wloMs saxy
e SV &SIl 6 Buluw Gylas

1533 ez o Busuo Bl sl azll (9 5laeY oz
332l jueig woleYlg wiuslilly

aslid| sUasY| cuiming &S s slallg sLall (58,5 o & ris
Log: ala yoll

Gix Loy anliSll pogaill (9 Bumo Ll gi pud il wlole cabog,
sizall 59 @82)lg zoiosll

corginidly uliSIl JlasiwY] 6 assbidl aygelll LUVl (e 6 401
dgorlll aclsall 399 lemmuag

il Eu> o aze Jozialls (8 dall) ays Jorioll Gu jues
oedls aYallg

Buzo Gle] aaliall Juslaall (e siz il Jazll sz
el Joguais Joz dfluo (58 dwg,rall dxill xelsill gula,
Lol dardiw dranlogg

cslos)| Gulailly sacla)l by g s9elll Judmill (58 a5 lgo oi
ussilly &SI 09 randlST addgsamog disi) 485 sgl

-9
-10

-11
-12

Indicative Contents

aplin,Y ol gizall

awpall azlll Lo Jsall sl

Joezmall Jrallg polzall Jooll oy 5
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agealll slas Yl mmas cadluwl
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Learning and Teaching Strategies
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Student Workload (SWL)

legand 10 J igusme Ll ) ,u8) Joxd]

Structured SWL (h/sem)
Structured SWL (h/w)

. i) sl | 17 3
‘Jy’_ I“JU“U ool ! L sl ol plaiiall Gl 2l Jasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiiall e ool Jasdl | 38 ol alasioll 6 Gyl Jall 4
Lol JN> (PP

Total SWL (h/sem)

W lall LISI Gl Joxdl | 100

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 3 15% (5*3) 2to 12 LO#1-4-6-7
Formative Assignments 3 12% (4*3) 2to 12 LO#1-4-6-7
assessment | c|5sqwork 1 5% (1*5) 20 I —

Report 1 8% (1*8) 8 | -
G Midterm Exam 2 hr 10% (1*10) 10 LO#4-7
assessment Final Exam 3hr 50% (1*50) 16 All
Total assessment 100%
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Delivery Plan (Weekly Syllabus)

A ezl

Week Material Covered

Week 1 Jsexadly pglrall Jzidl ¢ by

Week2 | 4, o)l (9 JlesYl plusl

Week3 | 4, o)l axlll 8 ozl wloMe

Week4 | 4, o)l aslll 9 cuaill wlMe

Week 5 | 4 ol aslll o 5oV

Week 6 clallg slall Hu B el

Week 7 oad il wloMe

Week 8 | ;,5ls Ll

Week 9 b Jsrioll

Week 10 | o, Jo=aoll

Week 11 | ,]5Y Joziall

Week 13 | 4isi, ol Mot oSas] Jac 131 cam alll ol — asguidl caslbYl o

Week 14 | o o)l eMall (ol adls -aws¥l Loguaill o

Week 15 | 3l 9 quall wls o ~awYl osaill o

Week 16 Preparatory week before the final Exam
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Learning and Teaching Resources

Text

Available in the

Library?

Required Texts

M| alonas) au,ml ous ol gols

Recommended Texts

Juie ol oo /plid Y )l igo

Websites alo Lid | auSoll
Grading Scheme
Sl e

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good lxs x> 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded

(asol

(0-49) . . -

F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
Lol jud) B5ld) Dle glzo

T Electrical Circuits Analysis I1 Module Delivery
I ERIEIPRCNEE

Module Type Core Theory
Module Code EEEC208 O Lecture
ECTS Credits 5 O Lab

Tutorial
SWL (hr./sem) 125 OJ Practical

L1 Seminar

Module Level 2 Semester of Delivery 4

2 - (Electrical Engineering)

Administering Department

College

UoM2 - (Engineering)

Module Leader
" Yozbaky

Dr. Omar Sharaf Deen Yehya Al-

e-mail

o.yehya @uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

PhD

Module Tutor

Dr. Sarra Ismaiel Khalil

e-mail

saraa2020@uomosul.edu.iq

Peer Reviewer Name

Dr. Ahmad Salam

e-mail

ahmed.salim@uomosul.edu.iq

Scientific Committee Approval
Date

01/09/2023

Version Number | 1.0

Relation with other Modules

Y Al ) sl5ed) me @BMs)

Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

alin,Yl wlsinally pleidl mlig )l 8slal Coloal

Module Aims

agwl 2l 63ladl Lol

This course equips students with the skills to analyze circuits in the S-domain,
apply transfer functions, and calculate system outputs using partial fractions
and convolution. It covers sinusoidal steady-state response, frequency
response, and the design of first-order RL and RC filters. Students will study
resonance in series and parallel circuits, Bode plot scaling, and key parameters
like resonant frequency, Q-factor, and bandwidth. The course also introduces
passive and active filter design, the use of OPAMPs as amplifiers and buffers,
and the implementation of Butterworth and cascaded filters for practical
applications.

Module Learning
Outcomes

8oLl ,o.Lﬁ.” ul?)JLo

Analyze electrical circuits in the S-domain using Laplace transform techniques.

Apply transfer functions to model linear systems and determine their dynamic
behavior.

Calculate system outputs using partial fraction expansion and convolution methods.
Analyze sinusoidal steady-state responses and evaluate circuit behavior in the
frequency domain.

Design and analyze first-order RL and RC filters and assess their performance
characteristics.

Understand and analyze resonance phenomena in series and parallel RLC circuits.
Interpret and construct Bode plots, including magnitude and phase scaling.

Evaluate key resonance parameters such as resonant frequency, quality factor (Q-
factor), and bandwidth.

Design and implement passive and active filters for practical engineering applications.
Use operational amplifiers (OPAMPs) as amplifiers and buffers in analog circuit
design.

Design and analyze Butterworth filters and cascaded filter structures to meet specific
frequency response requirements.

Indicative Contents

aplin Y| o lgizmall

1. Transient response of first-order RL and RC circuits: natural response and complete
response. [12 hrs.]

2. Forced and natural response of first-order RL and RC circuits: general response and
sequential switching. [12 hrs.] + [1 hr. Quiz]

3. Transient response of second-order RLC circuits: natural response of series RLC
circuits. [12 hrs.] + [1 hr. Quiz]

4. Analysis of overdamped, underdamped, and critically damped RLC circuits. [12 hrs.]
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5. Mutual inductance: self-inductance and mutual inductance equations. [12 hrs.]

6. Magnetic coupling: coefficient of coupling and linear transformer. [12 hrs.] + [1 hr.
Quiz]

7. ldeal transformer models: T-model and rt-model, impedance matching. [12 hrs.]

8. Two-port networks and their applications. [12 hrs.] + [1 hr. Quiz]

Learning and Teaching Strategies

il ] el 2

For Electrical Networks in electrical Engineering, students will learn: An ability to
identify, formulate, and solve engineering problems by applying principles of
engineering, science, and mathematics. (1)

Strategies
Student Workload (SWL)
Structured SWL (h/sem)
Structured SWL (h/w)

. . Lol | 93 7
S Alall plasioll sl | Ls gl ol plasioll (uola)l Joxll
Juasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
lall plasioll e uoladl Joxdl | 32 ol plasioll 6 Gyl Jaxll 6
JLaall SN L& gauml
Total SWL (h/sem)

I Cdlall JSI! Gunlyadl Jomll 125
Juasll
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Module Evaluation

dan) j3d) Baled) @unis

Time/ . Relevant Learning
. i Weight (Marks) Week Due S
Quizzes 3 15% (15) Continuous LO#1,5,8and 9
e S Assignments 3 15% (15) Continuous LO#1,2,4,67,8and 9
assessment [ projects / Lab. 3 10% (10) Continuous All
Report
GRS Midterm Exam 2 hr. 10% (10) 7 LO # 1-5
assessment Final Exam 3hr. 50% (50) 15 All
Total assessment 100%
Delivery Plan (Weekly Syllabus)
) o5 zlgiall

Week Material Covered

Week 1 | Analysis of circuits in S-domain circuit elements.

Week 2 | Applications the transfer function.

Week 3 | Output calculation using partial fraction.

Week 4 | Output calculation using convolution integral.

Week 5 | Sinusoidal steady state response from TF.

Week 6 | Frequency Response.

Week 7 First- Order RL and RC filters.

Week 8 Series resonance other resonance from scaling bode plots.
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Week 9 | Parallel RLC resonant circuit resonant frequency: Q-factor, bandwidth cutoff frequencies.

Week 10 | Passive filter design.

Week 11 | Active filter design.

Week 12 | First — order low- pass and high — pass filter.

Week 13 | The use of OPAMP as amplifier and Buffer.

Week 14 | Butterworth filter.

Week 15 | Cascaded filter.

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

sl et el

Text

Available in the

Library?

Required Texts

1. William H. Hayt, Jack E. Kemmerly, Steven M.
Durbin - Engineering Circuit Analysis, McGraw-
Hill Education.

2. Charles K. Alexander, Matthew N. O. Sadiku -
Fundamentals of Electric Circuits, McGraw-Hill
Education.

3. Richard C. Dorf, James A. Svoboda - Introduction
to Electric Circuits, Wiley.

4. Robert L. Boylestad - Introductory Circuit
Analysis, Pearson.

5. Sergio Franco - Design with Operational
Amplifiers and Analog Integrated Circuits,
McGraw-Hill Education.

6. A.Bruce Carlson - Circuits: Engineering Concepts
and Analysis of Linear Electric Circuits, Thomson
Engineering.

7. Leonard S. Bobrow - Foundations of Electrical
Engineering, Oxford University Press.

Allan H. Robbins, Wilhelm C. Miller - Circuit Analysis:
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Theory and Practice, Cengage Learning

Recommended Texts

https://www.allaboutcircuits.com/

https://www.electronics-tutorials.ws/

Websites
Grading Scheme
Sl ) laseo

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good oz 2> 80 -89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded

(az Lol |

(0-49) : - -

F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

164



https://www.allaboutcircuits.com/
https://www.electronics-tutorials.ws/

aowl)odl 8oldl a9 73905

Module Information
Lol ;) Balod) e glre

Mathematics IV
Module Title Module Delivery
IV olusl )

Module Type Basic Theory
Module Code EEEC209 O Lecture
ECTS Credits 5 (ILab

Tutorial
SWL (hr./sem) 125 ] Practical

1 Seminar

Basic learning .
Module Level o Semester of Delivery 4
activities

Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Omar Sharaf Deen e-mail | o.yehvya@uomosul.edu.ig

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

Ph.D.

Module Tutor Ibrahim Ismael Alnaib e-mail ibrahim-85353@uomosul.edu.ig
Peer Reviewer Name Dr. Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq

Scientific Committee Approval

Date 01/06/2023 Version Number | 1.0
Relation with other Modules
) Gpl 1 sl g0l 2o @MY
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

aobi,Yl wlsinally pledl mlig amwl,al 85kl Coloal

104. To develop problem-solving of Eigenvalues and eigenvectors
105. To understand Laplace Transforms.
. 106. This course deals with the basic concept of DC electrical circuits.
Module Aims
) ¢ 107. To understand the application of Laplace Transforms in electronic
awwl,)l 830! Colanl
circuits.
108. To understand the Fourier, transform and their applications in
electrical
engineering

1. Recognize Eigenvalues and eigenvectors.

Module Learning
Outcomes

solol) plidl w30

2. Summarize series and series geometric.
3. ldentify the Laplace Transforms.
4. ldentify the Fourier transform their applications.

5. Identify the application in Electrical Circuits.

Indicative content includes the following.

Eigenvalues and eigenvectors; diagonalization. Sequence and series, sequence
convergence, series geometric series, nth partial sum, test of convergence,

Laplace Transforms: Introduction to transforms and operators, Laplace transforms of
basic functions; unit step function, transforms of 1st and 2nd derivatives, Application
to electric circuits; Transforms of piecewise continuous functions

Indicative Contents Inverse Laplace transforms, derivation using partial fractions. Direct (s-domain)
agoli)1 wlgixall analysis of electrical circuits, Interpretation of s-domain functions Initial & final value
theorems.

Fourier transform for different functions (unit step function, unit impulse function,
singularity function, applications in electrical engineering.

Fourier transform for different functions (unit step function, unit impulse function,

singularity function, applications in electrical engineering.
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Learning and Teaching Strategies

by st b

students’ participation in the exercises, while at the same time refining and

Strategies expanding their critical thinking skills. This will be achieved through classes,

sampling activities that are interesting to the students.

The main strategy that will be adopted in delivering this module is to encourage

interactive tutorials and by considering type of simple experiments involving some

Student Workload (SWL)

e gl 10 I Caguumo clllall gzl ,d) Jasell

Structured SWL (h/sem)
Structured SWL (h/w)

. e Lo 78 5.2
‘Jy’_ I‘*]u““ plosioll ol | L sl Ul plaiiall Gl )l Josll
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiia)l e cuolall Jasdl |47 ol alasioll 6 cuwl,adl Jall 3.1
Joasll SN L gl

Total SWL (h/sem)

W lall LISI ol Jasdl | 129

Juasll
Module Evaluation
dan) j3d) Baled) @unis
Time/ . Relevant Learning

. - Weight (Marks) Week Due U

Quizzes 3 15% (5*3) 4,8,12 All
Formative Assignments 3 12% (4*3) 2to 12 All
assessment | classwork 1 5% (1*5) Continuous Al

Report 1 8% (1*8)
Summative Midterm Exam 2 hr 10% (1*10) 8 All

167




assessment Final Exam 3hr 50% (1*50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
A ool zlgiall

Week Material Covered

Week 1 | sequence and series, sequence convergence,

Week 2 series geometric series, nth partial sum, test of convergence,

Week 3 Taylor and Mandarin series,

Week 4 Eigenvalues and eigenvectors; diagonalization.

Week 5 Introduction to transforms and operators, Laplace Transforms

Week 6 Laplace transforms of basic functions

Week 7 unit step function, transforms of 1st and 2nd derivatives

Week 8 Mid-term Exam

Week 9 | |nverse Laplace transforms,

Week 10 | application to electric circuits:

Week 11 Direct (s-domain) analysis of electrical circuits, Interpretation of s-domain functions Initial & final

value theorems

Week 12 | derivation using partial fractions

Week 13 | Transforms of piecewise continuous functions.

Week 14 | Fourier transform: Introduction, Fourier transform equation, properties,

SR Fourier transform for different functions (unit step function, unit impulse function, singularity

function, applications in electrical engineering.
Week 16 | preparatory week before the final Exam
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Learning and Teaching Resources

Available in the
Text
Library?
Advanced Engineering Mathematics, 10th Edition, By Reyszig
Required Texts . No
ERWIN, Publisher 2011.
Calculus By Thomas Finny 13th Edition, Pearson Publisher,
Recommended Texts No
2016.
Websites
Grading Scheme
Sl ) laseo
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good oz 2> 80 -89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Luwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josbo 50-59 Work meets minimum criteria
. . .)~.A.9) l..A.quJ . .
Fail Grou FX - Fail T 45-49 More work required but credit awarded
P () lzal ( ) q
(0-49) - - -
F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Information
L) ;1) Balod) e glre

Module Title Electronic Circuits Module Delivery
arig sl ,ilg>
Module Type Basic Theory
Module Code EEEC210 Lecture
ECTS Credits 4 U] Lab
Tutorial
SWL (hr./sem) 100 O] Practical
[1 Seminar
Module Level UGx11 2 Semester of Delivery 4

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader Dr. Omar Sh. Al

yozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Mr. Firas Natheer Abdukadir e-mail firas_nadheer@uomosul.edu.iq
Peer Reviewer Name Ahmad Salam e-mail ahmed.salim@uomosul.edu.ig
Scientific Committee Approval

: : pprov 30/11/2025 Version Number | 1.0

Date

Relation with other Modules
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Prerequisite module None

Semester

Co-requisites module None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

apwl,al 53LaJl Lolwl

109. To develop problem solving skills of the Field Effect Transistors
through the basic operation, Symbols, and current-voltage Characteristics.

110. To understand Basic Junction Field Effect Transistor (JFET) through
graphical analysis, Connections, and biasing circuits.

111. This course deals with the basic concept of the Field Effect Transistors
FET, Junction Field Effect Transistor JFET, Metal Oxide Semiconductor FET
(MOSFET), and Tuned Amplifiers.

112. To understand the D.C. And A.C. Equivalent Circuits of the FET, JFET,
MOSFET.

113. To understand the Silicon Controlled Rectifier, Diac, Thyristor, GTO and
Triac.

114. To perform the Equations for Trans conductance Curve.

115. To Describe and operation of High Frequency Equivalent Circuit, Low -

Frequency Equivalent Circuit.

Module Learning
Outcomes

sololl pleiddl wlo 50

118. Recognize the classes of the Frequency Response of the Amplifiers.
119. List the various terms associated with transistor amplifiers.
120. Summarize what is meant by an active electronic device such as FET,

JFET, and MOSFET.
121. Describe the types of MOSFET Biasing Circuits.

122. Discuss the various properties of Silicon Controlled Rectifier, Diac,
Thyristor, GTO and Triac.

123. Explain the Small - Signal Model of FET, JFET, and MOSFET.

124. Explain the Types of MOSFET and operation modes.

Indicative Contents

agobiYl wlgixall

Indicative content includes the following.
Part A - Field Effect Transistors

Types of Field Effect Transistors: Junction Field Effect Transistor JFET, Basic Structure, Basic
Operation, JFET Symbols. Difference Between JFET and Bipolar Transistor JFET Characteristics
Important Terms (IDSS, VP, VGS (off) Expression for Drain Current ID Advantages of JFET
Parameters of JFET, Relation Among JFET Parameters, Variation of Trans conductance gm of
JFET. JFET Biasing Circuit: JFET Biasing by Bias Battery, Self - Bias for JFET, JFET with Voltage -

Divider Bias. JFET Connections: Common Source Connection, Common Gate Connection,
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Common Drain Connection. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part B- D.C. And A.C. Equivalent Circuits of JFET and Introduction of MOSFET

Practical JFET Amplifier, D.C. And A.C. Equivalent Circuits of JFET. D.C. Load Line Analysis JFET
Small - Signal Model JFET A.C. Equivalent Circuit Fixed - Bias Configuration Self - Bias
Configuration Voltage - Divider Configuration Common - Gate Configuration Source - Follower
(Common - Drain) Configuration JFET Applications. Metal Oxide Semiconductor FET (MOSFET):
Types of MOSFET D - MOSFET, Circuit Operation of D - MOSFET. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C- Depletion and Enhancement Mode MOSFET, and Frequency Equivalent Circuit

Depletion Mode, Enhancement Mode D - MOSFET. Transfer Characteristic D - MOSFET. Biasing
D - MOSFET Small - Signal Model E - MOSFET, Operation, Schematic Symbols, Equation for
Trans conductance Curve. E - MOSFET Biasing Circuits E - MOSFET Small - Signal Model, E -
MOSFET Drain - Feedback Configuration, E - MOSFET Voltage - Divider Configuration E -
MOSFET Versus D - MOSFET Tuned Amplifiers, Single - Tuned Amplifiers, Double - Tuned
Amplifiers Introduction to Four - Layer Devices Description and Operation of Silicon Controlled
Rectifier, Diac, Thyristor, GTO and Triac. High Frequency Equivalent Circuit, Low - Frequency
Equivalent Circuit. [15 hrs.]

Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

sty sl i) 2

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
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Student Workload (SWL)

Structured SWL (h/sem)

I3 ol alasioll Guwlal Joxdl | 63

Juasall

Structured SWL (h/w)

Le gl cdlall plaiioll ol 2l Josll

Unstructured SWL (h/sem)

bl plaiioll ué cuwolyall Joxdl | 87

Juas]l JY>

Unstructured SWL (h/w)

bl plaiioll ,u& Gawla)l Joxl
L gaanl

Total SWL (h/sem)

JW wdlall (ISII Gl )l Joxd]

100

Juasll

Module Evaluation

Gl yu) Bslad] @i

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 3 15% (15) 48,14 LO#1,4,6and 7
Formative Assignments 3 12% (12) 2to 13 LO#1,2,3,4,5and 7
assessment | gnsite Assignments 1 5% (5) — | e

Report 1 8% (8) Continuous All
Summative | Midterm Exam 2 hr 10% (10) 7 LO # 4-7
assessment | fina Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

el s zlgiall

Week

Material Covered

Week 1

Types of Field Effect Transistors: Junction Field Effect Transistor JFET, Basic Structure, Basic Operation,
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JFET Symbols

Junction Field Effect Transistors: Difference Between JFET and Bipolar Transistor. JFET Characteristics

Week 2
Important Terms (IDSS, VP, VGS (off).
. Junction Field Effect Transistors: Expression for Drain Current ID Advantages of JFET Parameters of
Week 3
JFET, Relation Among JFET Parameters, Variation of Trans conductance gm of JFET.
Junction Field Effect Transistors: JFET Biasing Circuit: JFET Biasing by Bias Battery, Self - Bias for JFET,
Week 4
JFET With Voltage - Divider Bias.
L Junction Field Effect Transistors: JFET Connections: Common Source Connection, Common Gate
Week 5
Connection, Common Drain Connection.
i Junction Field Effect Transistors: Practical JFET Amplifier, D.C. And A.C. Equivalent Circuits of JFET. D.C.
Week 6
Load Line Analysis.
Junction Field Effect Transistors: JFET Small - Signal Model, JFET A.C. Equivalent Circuit Fixed -
Week 7
Bias Configuration Self - Bias Configuration Voltage - Divider Configuration
Junction Field Effect Transistors: Common - Gate Configuration Source - Follower (Common - Drain)
Week 8
Configuration.
Week 9 Junction Field Effect Transistors: JFET Applications.
Metal Oxide Semiconductor FET (MOSFET): Types of MOSFET D - MOSFET, Circuit Operation of D -
Week 10
MOSFET.
5 Metal Oxide Semiconductor FET (MOSFET): Depletion Mode, Enhancement Mode D - MOSFET.
Week 11
Transfer Characteristic D - MOSFET. Biasing D - MOSFET Small - Signal Model E - MOSFET.
Metal Oxide Semiconductor FET (MOSFET): Operation, Schematic Symbols, Equation for Trans
Week 12 | conductance Curve. E - MOSFET Biasing Circuits E - MOSFET Small - Signal Model, E - MOSFET Drain -
Feedback Configuration.
Metal Oxide Semiconductor FET (MOSFET): E - MOSFET Voltage - Divider Configuration, E - MOSFET
Week 13
Versus D - MOSFET Tuned Amplifiers, Single - Tuned Amplifiers.
Metal Oxide Semiconductor FET (MOSFET): Double - Tuned Amplifiers Introduction to Four - Layer
Week 14
Devices.
Week 15

Description and Operation of Silicon Controlled Rectifier, Diac, Thyristor, GTO and Triac. High
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Frequency Equivalent Circuit, Low - Frequency Equivalent Circuit.

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

i)y alaid] jalas

Available in the
Text
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes
downloaded from the Course web page/classroom).
. Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh
Websites .
Edition.
Grading Scheme
Sl ) blaseo
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good x5 x> 80 -89 Above average with some errors
C - Good u> 70-79 Sound work with notable errors
D - Satisfactory buwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jorbo 50-59 Work meets minimum criteria
Sug.ic§ss Group . 29) cuwl) . .
Fail Group FX - Fail (ax) roll (45-49) More work required but credit awarded
G |
F - Fail cuwl, (0-44) Considerable amount of work required
Note: Marks Decjmal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-plass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
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rounding outlined above.

cu.le)“ 65 Lol o9 790

Module Information
Lol ) B5ld) Dlo glzo

Module Title Analog Communication Module Delivery
iy lold] wYLlasVl
Module Type Core Theory
Module Code EEEC211 [ Lecture
ECTS Credits 5 [ Lab
Tutorial
SWL (hr./sem) 125 [ Practical
[1 Seminar
Module Level 2 Semester of Delivery 4
Administering Department (Electrical Engineering) College | (Engineering)
Module Leader | Dr. Omer S. Yehia e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant Proff.

Module Leader’s Qualification

PhD

Module Tutor

Dr. Omar Mustafa Ali

e-mail

omarmostafa@uomosul.edu.iq

Peer Reviewer Name

Dr. Ahmad Salam e-mail

ahmed.salim@uomosul.edu.iq

Scientific Committee Approval
Date

Version Number | 1.0

Relation with other Modules

3 Gl 1 sl g0l e @MY

Prerequisite module

None

Semester
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Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

abi,Yl wlsinally pleidl mlig I 8slall Coloal

116.  Analyze the fundamental principles and types of Amplitude Modulation (AM)
117.  Evaluate Angle Modulation techniques, specifically FM and PM.

Module Aims 118. Determine bandwidth and power requirements for communication systems
auwl o]l 8oLl olanl | 119, Characterize noise and its statistical properties in communication channels
120.  Assess system performance through SNR and Noise Figure

121. Compare noise immunity across different modulation schemes

122.  Explore practical multiplexing and receiver architectures

125. Differentiate between various modulation schemes based on mathematical
and spectral characteristics.

126.  Calculate bandwidth and power requirements for analog communication

Module Learning systems

Outcomes
127.  Design and analyze circuits for signal generation and recovery.

128.  Model and quantify the impact of noise on communication channels.
sololl pleiddl wlo 20

ol ol 129.  Evaluate system performance using Signal-to-Noise Ratio (SNR) and Noise
arwl)

Figure.

130. Compare and contrast the noise immunity of different modulation
techniques.

Indicative content includes the following.

Part A - Amplitude Modulation (AM) and Multiplexing Principles of Amplitude Modulation,
Double Sideband Large Carrier (DSB-LC) and Suppressed Carrier (DSB-SC). Single Sideband (SSB)
and Vestigial Sideband (VSB) modulation. Generation techniques including nonlinear Power-
Indicative Contents Law devices and piece-wise switching modulators. Power distribution analysis, transmission
efficiency, and the "useful" vs "useless" power distinction. Detection methods: envelope
aJ__gL.i;)}’I ul.;‘s_;;mjl detectors for large signals and synchronous detectors for suppressed carriers. Frequency
Division Multiplexing (FDM) and receiver architectures including Tuned Radio Frequency (TRF)
and Superheterodyne receivers. [16 hrs.] Revision problem and tutorial classes [4 hrs.] Quizzes

[1hr.]

Part B - Angle Modulation and Spectral Analysis Definitions of Phase Modulation (PM) and

Frequency Modulation (FM). Analysis of Single Tone Frequency Modulation, modulation index
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B, and frequency deviation. Comparison of Narrow Band FM (NBFM) and Wide Band FM
(WBFM) using Fourier Series and Bessel functions of the first kind Jn(B). Bandwidth estimation
using Carson’s Rule and significant sideband analysis. Implementation of FM transmitters:
Indirect method using frequency multipliers and Direct method using Voltage Controlled
Oscillators (VCO) and varactor diodes. FM demodulation and the primary function of

discriminators. [16 hrs.] Revision problem and tutorial classes [4 hrs.] Quizzes [1 hr.]

Part C - Noise Analysis and System Performance Classification of noise into man-made and
naturally occurring sources (Thermal/Johnson noise). Statistical characterization of noise: Mean
value, Variance, and Power Spectral Density (PSD). White noise modeling in linear time-
invariant (LTI) systems and equivalent noise bandwidth. Performance metrics: Signal-to-Noise
Ratio (SNR), Noise Figure (F), and Effective Noise Temperature (Te) for cascaded systems.
Evaluation of noise immunity in receivers: 3dB SNR improvement in DSB-SC synchronous
detection and the noise quieting effect in FM systems. [16 hrs.] Revision problem and tutorial

classes [4 hrs.] Quizzes [1 hr.]

Learning and Teaching Strategies

sl el i)

The main strategy for delivering this module will be to encourage students to
participate in the exercises while also refining and expanding their critical thinking
Strategies skills. This will be accomplished through classes, interactive tutorials, and the
consideration of simple experiments involving some sampling activities that students
find interesting.
Student Workload (SWL)
Structured SWL (h/sem)
Structured SWL (h/w)
I ol plaiioll Guwlyall Joxdl | 60¥3=63 4

Juasall

Le gl cdlal) plaiioll ol 2l ol

Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiiod| it ol Joxdl | 125763762 | jlal) alasiall 6wl adl Jasl 4

Juasall JY>

L gann]

Total SWL (h/sem)

5%25=125

178




JYW el IS Gl adl ozl

Juaall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 3 15% (5*3) 2to 12 All
e Assignments 3 12% (4*3) 2to 12 All
assessment | c|5sqwork 1 5% (1*5) 7 All
Report 1 8% (1*8) 8
G Midterm Exam 2 hr 10% (1*10) 10 All
assessment Final Exam 3hr 50% (1*50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Al el zlgial
Week Material Covered

Week 1 Modulation/Demodulation of AM-DSB, frequency spectrum, average power.

Week 2 Modulation/Demodulation of AM-DSB/SC, frequency spectrum, average power.

Week 3 Modulation/Demodulation of AM-SSB/SC, frequency spectrum, average power.

Week 4 Modulation/Demodulation of AM-VSB, frequency spectrum, FDM.

Week 5 Phase modulation, Frequency modulation
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Week 6 Single tone frequency modulation.

Week 7 Modulation/Demodulation of Narrow Band FM, frequency spectrum, average power.

Week 8 Modulation/Demodulation of Wide Band FM

Week 9 FM frequency spectrum, average power.

Week 10 | Mid-term Exam

Week 11 | Definition of Noise, Statistical Description of Signals

Week 12 | Noise in Linear Systems, Naturally Occurring Noise

Week 13 | Representation of Band limited Noise.

Week 14 | Signal to Noise Ratios in AM Reception.

Week 15 | Signal to Noise Ratios in FM Reception.

Learning and Teaching Resources
e iy eleidl jslas
- Available in the
Library?

Required Texts Communications Principles by Dr. Sami Mohamed, 1989. no
Recommended Texts Modern digital and analog communication systems by Lathi, 1998. No
Websites
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Grading Scheme

Sl ) blaseo

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good x5 s 80-89 Above average with some errors
Success Group

C - Good 2> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded

(ax Lol |

(0-49) - - -

F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information

Module Title Electrical Measurements Module Delivery
il reS wlwlid
Module Type Basic learning activities Theory
Module Code EEEC212 [ Lecture
ECTS Credits 3 I Lab
Tutorial
SWL (hr./sem) 75 ] Practical
L] Seminar
Module Level 2 Semester of Delivery 4
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader Dr. Omar Sh. AL-Yozbaky e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Doctoral Degree
Module Tutor Dr. Wael Hashem Hamdon e-mail waelhashem_67 @uomosul.edu.iq
Peer Reviewer Name Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq

Scientific Committee Approval

Date

Version Number | 1.0

Relation with other Modules

Y Al ) sl5ed) e @BVY)

Prerequisite module

Basics of Electrical Engineering & I 1

Semester

1&2

182




Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

alin,Yl wlsinally pleidl mlig ! 85lall Coloal

Module Aims

apwl,all 53LaJl Lol

123. To understand the fundamentals of electrical measurements and their
significance.

124. To learn the principles and components of instrumentation systems.

125. To identify the sources of errors in electrical measurements and explore methods
to reduce and correct them.

126. To familiarize students with various types of measuring instruments and their
performance characteristics.

127. To develop the ability to design multi-range ammeters, voltmeters, and
ohmmeters for both AC and DC circuits.

128. To study electrical bridges, their types, and applications in precise measurements.

129. To understand the operation and applications of oscilloscopes in electrical
measurements.

130. To explain the concept of transducers, their types, and their roles in measurement
systems.

Module Learning
Outcomes

6.
soll pl:d.” ul?)JLo

o

10

1. Explain the fundamental concepts of electrical measurements and their
importance in engineering applications.

2. Describe the principles, components, and structure of electrical instrumentation
systems.

3. Identify and classify different sources of measurement errors and apply
appropriate methods to minimize and correct them.

4. Interpret the operating principles and performance characteristics of various
electrical measuring instruments.

5. Design multi-range ammeters, voltmeters, and ohmmeters for both AC and DC
circuits.

6. Analyze the operation, types, and applications of electrical bridges used for precise
measurements.

7. Use the oscilloscope effectively to display, measure, and interpret electrical signals.
8. Explain and compare different types of transducers and their roles in measurement
systems.

9. Perform accurate laboratory measurements following proper procedures and
safety standards.

10. Document and present measurement data using appropriate engineering
reporting and software tools

Indicative Contents

Indicative content includes the following.
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Part A - Fundamentals of Electrical Measurements.

This part introduces the foundational principles of electrical measurements, covering
measurement systems, S| units, standards, calibration procedures, and the essential
characteristics of measuring instruments. Students learn the concepts of accuracy, precision,
sensitivity, and resolution, in addition to the various types of errors (gross, systematic, and
random) and the methods used to reduce or correct them. Static and dynamic characteristics—
such as linearity, hysteresis, repeatability, response, damping, and time constant—are also
discussed.

This section builds the theoretical foundation required for understanding analog instruments

and advanced measurement techniques in later parts of the course.
Assessment Activities Integrated in This Part:
e  First homework assignment after completing the first four lectures.
e  Daily Quiz 1 at the end of the fourth lecture.
e Second homework assignment after completing the second group of four lectures.
e Daily Quiz 2 at the end of the eighth lecture.
Allocated Hours:
® Lectures: 10 hours
e Discussion & Tutorials: 5 hours

e Total: 15 hours.

Part B - Analog Measuring Instruments

This part focuses on electromechanical instruments used for current, voltage, and resistance
measurements. Topics include PMMC instruments, moving-iron and electrodynamometer
types, range-extension techniques using shunts and multipliers, and the design of multi-range
ammeters, voltmeters, and ohmmeters for AC and DC circuits. Additional subjects include
rectifier-type voltmeters, loading effects, sensitivity considerations, and overall performance

characteristics of analog instruments.

This section enhances students’ ability to design, analyze, and evaluate traditional

measurement devices employed in laboratory and industrial applications.
Assessment Activities Integrated in This Part:
e  Third homework assignment after completing the third set of four lectures.

e Daily Quiz 3 at the end of the twelfth lecture.
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e Laboratory/Report assignment related to multi-range instrument design.
Allocated Hours:

® Lectures: 10hours

e Discussion & Tutorials: 5 hours

e Total: 15 hours.
Part C - Bridges, Oscilloscope, and Transducers

This part addresses the advanced methods used in precise electrical measurements. It covers
DC bridges (Wheatstone, Kelvin) and AC bridges (Maxwell, Hay, Owen, Schering, Wien) used for
measuring resistance, inductance, capacitance, and frequency. Students also study the
structure and operation of oscilloscopes, including block diagrams, triggering circuits, time-base

systems, and techniques for measuring voltage, frequency, and phase.

The section concludes with an introduction to electrical transducers—resistive, inductive, and

capacitive types—and their applications in measurement and instrumentation systems.
Assessment Activities Integrated in This Part:
e Classroom activity assigned after completing the major lecture blocks.

¢ Individual technical report, prepared by each student based on previously covered

lectures without specifying a particular predefined topic.
e Preparation for the midterm and final examinations.
Allocated Hours:
e Lectures: 10 hours
e  Discussion & Tutorials: 5 hours.
®  Final exam: 3 hours.

e Total: 18 hours

Learning and Teaching Strategies

bl et sl Ao

Strategies

1.Interactive Lecturing: Utilize dialogue-based lectures to introduce and clarify core
concepts in measurements, instruments, and bridge circuits, encouraging active
student participation.

2.Conceptual Visualization: Employ diagrams, schematic representations, real
instrument models, and multimedia demonstrations to illustrate operating principles
and static/dynamic characteristics.

3.Problem-Based Learning (PBL): Dedicate the weekly discussion hour to solving
application-oriented problems related to measurement errors, instrument design, and

185




bridge analysis.

4.Incremental Assessment: Implement staged learning through three homework
assignments and three daily quizzes aligned with every block of four lectures to
reinforce progressive understanding.

5.Hands-On Demonstration: Integrate practical demonstrations and lab-style
examples to explain electromechanical instruments, multi-range designs, and
oscilloscope measurements.

6.Collaborative Learning: Use small-group activities (Think-Pair-Share) to analyze
measurement errors, interpret signals, troubleshoot circuits, and discuss alternative
design approaches.

7.Project-Based Reporting: Assign each student an individual technical report based
on previously covered lectures, enhancing research skills, critical analysis, and the
ability to synthesize theoretical knowledge with practical applications.

8.Classroom Active Tasks: Include targeted in-class activities following major lecture
blocks to strengthen analytical reasoning and applied problem-solving skills.

9.Case Studies and Real-World Applications: Connect theoretical content with
industrial and laboratory applications, such as bridge measurement systems,
oscilloscope troubleshooting, and sensor integration.

10.Structured Exam Preparation: Provide organized review sessions for both the
midterm and final exams, focusing on problem-solving strategies, conceptual
understanding, and interpretation of measurement results.

Student Workload (SWL)

e gans] 10 I gume ALl al,u)) S|

Structured SWL (h/sem)
Structured SWL (h/w)

: L 48 3
S Al ploiiall ol Jol Le gl ol alasioll wol,o)l Jaxll
Joasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)
ol alaiioll e cunlyall Jaxll 27 ol plaiiall it cul,)l Joxll 2
Joasll Y L gl
Total SWL (h/sem) 100
JW JUal) ST Gl )l Jexdl
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Module Evaluation

gl 31 L] upa

Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 3 12% (12) Continuous | LO#1,2,4,67,and 8
Online Assignments 3 15% (15) Continuous | LO#1,2,4,67,and 8
Formative . . -
Onsite Assignments 1 5% (5) Continuous | LO#1,2,4,67,and 8
assessment
Projects / Lab. -
Report 1 8%(8) 10-15 LO#1,2,4,67,and 8
SurTE e Midterm Exam 2 hr. 10% (10) 12 LO#1,2,4,67,and 8
assessment Final Exam 3hr. 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Al Legnl zlgial
Weeks Material Covered
Week 1 Introduction to electrical measurements and instrumentation systems
Week 2 Classification and characteristics of measuring instruments
Week 3 Units, systems of units, SI units, fundamental and derived units
Week 4 Sources of errors in electrical measurements and methods of error reduction
Week 5 Electromechanical measuring instruments: construction, operation, and torque types
Week 6 Design and analysis of multi-range ammeters, voltmeters, and ohmmeters
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Week 7 Design and analysis of multi-range voltmeters.

Week 8 Design and analysis of multi-range ohmmeters

Week 9 Rectifier-type voltmeters and practical examples
Week 10 | Oscilloscopes: principles and applications

Week 11 | Direct current (DC) bridges and their applications
Week 12 | Alternating current (AC) bridges and their applications
Week 13 | Introduction to transducers: classification and types
Week 14 | Resistance, inductive transducers

Week 15 | capacitive transducers

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources

un:!)m‘ﬁ ‘o.lm.” J.)LO.&

Available in the

Text
Library?
1.Cooper, Electronic Instrumentation and Measurement
Required Texts o Yes
Technology (Latest Edition).
1.U. A. Bakashi, Electronic Measurement Systems, 2008
2. A. K. Sawhney, Electrical Measurements and Measuring
Instruments, 2008.
3.Ahmed A. Montaser, Electrical and Electronic
Recommended Texts Yes

Measurements, 1999.

4.Dr. Muzafar Al-Nu'ma and Dr. Sinan Attar Bashi, Electrical
Measurements, University of Mosul Press, 1988.

Websites
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Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good lhs x> 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jouiio 50-59 Work meets minimum criteria

FX - Fail T 45-49 More work required but credit awarded

(axlball | W ]

F - Fail cuwl, (0-44) Considerable amount of work required
Fail Group
Note: Marks Decjmal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
8 543 will be rgunded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to

condone "near-p|
rounding outline

d above.

ass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
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Module Information
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Module Title Electrical Engineering Lab. I1 Module Delivery
I a5 eS| awaigdl ol juizo
Module Type Core O Theory
Module Code EEEC213 [ Lecture
ECTS Credits 3 Lab
] Tutorial
SWL (hr./sem) 75 ] Practical
L] Seminar
Module Level UGx11 2 Semester of Delivery 3
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader S(Z'Zboamkjr Sharaf Deen Yehya Al- e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

Doctor

Module Tutor

Dr. Ahmed Salim Jarallah

e-mail

Ahmed.salim@uomosul.equ.iq

Peer Reviewer Name

caloll g>1,3 il

e-mail

wig iSIV oy

Scientific Committee Approval

28/01/2026 Version Number | 1.0
Date
Relation with other Modules
) Gpl ) sl g0l o @MY
Prerequisite module None Semester
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Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

aobi,Yl wlsinally pleidl mlig )l 85lall Coloal

Module Aims

awwl )l soladl Lolonl
y)

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

Module Learning
Outcomes

sololl pleidl wlo 50
apwl ]l

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:

¢ Dealing with laboratory equipment and electrical elements in a professional and
scientific manner(i).

e Ability to analyze electrical circuits and understand the nature of their work(ii).

¢ Building a scientific mentality for the student through his ability to interpret the
practical results according to theoretical concepts(iii).

e Develop the student's ability to design simple electronic circuits in line with his
scientific abilities(iv).

¢ Analyze and simulate the process circuit using different software on the electronic
calculator and match the results of the analysis with the practical results(v).

Indicative Contents

apbi,Yl o lgixall

Indicative content includes the following.

Part A - Circuit Components and values

DC circuits, Current and voltage definitions, Passive sign convention and circuit elements,
Resistive networks, real and ideal elements, voltage and current sources. [9 hrs.]

Lab. [6 hrs.]

Revision problem and tutorial classes [6 hrs.]
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Quizzes [1 hr.]

Part B- Circuit reduction

combining sources, Combining resistive elements in series and parallel, delta and star
transformation. [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Lab. [8 hrs.]

Quizzes [1 hr.]

Part C- Circuit Theory

Kirchhoff’s laws and Ohm'’s law. Introduction to mesh and nodal analysis, Introduction to
thevenin and Norton theory, maximum power transfer, introduction to superposition theory.
[24 hrs.]

Revision problem and tutorial classes [16 hrs.]

Learning and Teaching Strategies

ety sl i) 2

The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and

Strategies expanding their critical thinking skills. This will be achieved through classes,
interactive tutorials and by considering type of simple experiments involving some
sampling activities that are interesting to the students.

Student Workload (SWL)
e gae 10 I gumo Ll 5,00 Jased!
Structured SWL (h/sem)
Structured SWL (h/w)
W lall alaiioll Gawlyall Joxl | 38 16 sl ol absiiall camalll L 2
Lasl -
Unstructured SWL (h/sem) 42 Unstructured SWL (h/w) 3
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Aol plasoll e wol ol Jasdl
Jeasll JVs

s gum]

ol plasiall it o2l Jaxdl

Total SWL (h/sem)

W lall SISI Gwlpodl Josdl | 72

Juaall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 1 5% (5) 48,12 LO#1,5,8and 9
Formative Assignments 0 0%(0) 2to 12 LO#1,2,4,67,8and 9
assessment Projects / Lab. 2 25% (25) Continuous All

Report 10 10% (10) - -
Summative Midterm Exam 2Hr 10% (10) 7 LO# 1-5
assessment [ ginal Exam 3Hr 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)

el ool z g

Week Material Covered

Week 1 Lab 1: Introduction to lab. components

Week 2 Lab 2: Study of common base transistor characteristic

Week 3 Lab 3: Common emitter transistor as an amplifier

Week 4 Lab 4: Common Collector transistor as an amplifier

Week 5 Lab 5: Low bass filter

Week 6 Lab 6: band bass filter
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Week 7 Lab 7: high bass filter

Week 8 Lab 8: Transistor as a switch & device drive

Week 9 Lab 9: Mid-term exam

Week 10 | Lab 10: Digital logics

Week 11 | Lab 11: Digital Circuits

Week 12 | Lab 12: Study of JFET Transistor characteristics

Week 13 | Lab 13: Negative feedback connection

Week 14 | Lab 14: Speed control for DC motor

Week 15 | Lab 15: preparatory week before the Final exam and review

Week 16 | Lab 16: Final exam

Learning and Teaching Resources
Available in the
Text .
Library?
e Electrical technology (twenty-third edition) BL.THERAJA,
AK. THERAJA S. Chand and company Ltd.  (2005), ISBN: 81-219-
Required Texts 2440-5. Yes
® Electronics devices (Ninth edition) by Thomas L. Floyd (2012),
Prentice Hall ISBN-13: 978-0-13-254986-8.

Recommended Texts Yes
Websites
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Grading Scheme

Sl ) blaseo
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good lxs s 80-89 Above average with some errors
C - Good u> 70-79 Sound works with notable errors
D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josbo 50-59 Work meets minimum criteria
Success Group 9) Cuwl
Fail Group FX - Fail 248) <l (45-49) More work required but credit awarded
(a=d leod
a0
F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Dec
of 54.5 will be rq
condone "near-p

mal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
unded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
ass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outline

d above.

195




aowl)odl 8oldl a9 73905

Module Information
Sl ) Balad) e glre

Module Title EngliSh Language 2 Module Delivery
2 ay S5V asll]
Module Type Basic learning activities Theory
Module Code UOM2022 O Lecture
ECTS Credits 2 [1Lab
] Tutorial
SWL (hr/sem) 50 O Practical
L] Seminar
Module Level Two Semester of Delivery Four
Administering Department sngl(:iitl:gl College UoM2 - (Engineering)
Module Leader | Dr. Omer S. Yehia e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Dr. Farhad E. Mahmood e-mail Farhad.m@uomosul.edu.iq
Peer Reviewer Name Ahmad Salam e-mail ahmed.salim@uomosul.edu.iq
SD Cai:’:ﬁﬁc Committee Approval |, ¢ 2023 Version Number | 1.0
Relation with other Modules
3 Gl 1 sl g0l e @MY
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

il Y wlginally elaill wlig amwl,l sslall ol

Module Aims and
Learning Outcomes

Students will be able to:

1.

© No kN

9.

10.
11.
12.

Distinguish between dependent, Independent, and Integrated essays.

Find the topic and the thesis statement of short essays.

Identify the main ideas from the introduction paragraph.

Identify the main ideas from the body paragraph.

Find the supporting details from the introduction paragraph.

Find the supporting details from the body paragraph.

Draw an outline to link the ideas, supporting details, and essay topic.

Make notes in response to an essay question to create main ideas, supporting
details, and thesis statement.

Write the introduction paragraph on basis of the thesis statement and main ideas.
Build the body paragraphs based on main ideas and supporting details.

Write the introduction paragraph based on the main ideas.

Enhance the smoothness and fluency of an essay by employing transition words
and sentence starters.

Indicative Contents

aola )Yl wlgixall

Indicative content includes the following.
Classification of Essays: [2 hrs]

Structure of academic essays: [6 hrs]

Idea Maps: [3 hrs]

Responding to an essay question: [4 hrs]

Writing Paragraphs: [6 hrs]

Essay Conclusion;: [3 hrs]

Transition words and connection phrases: [3 hrs]
Dependent essays: [3hrs]

Independent essays based on personal thoughts.
Dependent essays based on data, figures, diagrams.
Integrated essays

Analyzing academic essays according to the standard structure of academic essays,
Filling the idea maps from the major information extracted while reading an essay.
Building an outline using personal ideas in response to an essay question.

Writing thesis statement.

The Introduction Paragraph.

The Body Paragraphs.

Writing the conclusion paragraph considering the main ideas stated in the

introduction and body paragraphs

Introduction to essays based on figures, tables, diagrams, and processes
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Learning and Teaching Strategies

eadzidlg adaid) cnlss) Al

The approach to be followed here is to motivate students to analyze previously written
Strategies model essays to understand the standard structure of academic essays then

implement the same procedures to build their own essays.

Student Workload (SWL)
ALY sl Jossdl
Structured SWL (h/sem)
I CJUal) olaiiall N | |33 Structured SWL (h/w) 29
- plaiall ol dos L gl LJlall plaiiall Gawl,o)l Jazdl |

Juaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
el plaiindl jue uwl)dl Joxdl 17 el plaiin]l jue Guwl)adl Joxl 1.13

Juasall JY>

L gunn]

Total SWL (h/sem)

IV cdlall ASI uladl Jasdl | 50

Juasall
Module Evaluation
. . Relevant Learning
Time/Number Weight (Marks) Week Due

As Outcome

Quizzes 15% (15) 4,8,12 LO #1- 12

. Assignments 3 12% (12) 2to 12 LO #1, 9, and 10

Formative

Report 1 8% (8)
assessment

In class

. . 1 5%(5)

Assignmint
Summative Midterm Exam 2 hr 10% (10) 8 LO # 1-2
assessment Final Exam 3hr 50% (50)
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
) el z gl

198




Week Material Covered

Week 1 Overview of Academic Essays Independent, Dependent, and Integrated essays Structure of academic
essays

Week 2 Structure of academic essays

Week 3 Topic sentence and thesis statement Identifying topic sentence and thesis statement of academic
essays.

Week 4 Main Ideas: Identifying the main Ideas of academic essays.

Week 5 Supporting Details: Identifying the supporting details

Week 6 Essay outlines: Building Essay outlines using idea maps

Week 7 Essay Questions: Responding to essay questions by making personal notes

Week 8 Topic Sentence : Writing a thesis statement or topic sentence using personal thoughts.

Week 9 Personal Thoughts: Using personal thoughts to express main ideas and supporting details in
response to an essay question.

Week 10 Idea Map Creation: Building an idea map of an essay question.

Week 11 Transition words and sentence starters Incfr'easing the fluency, coherence, and smooth transition of
thoughts using sentence starters and transition words.

Week 12 Writing the Introduction: Combining the thesis statement and main ideas together to build
the introduction paragraph.

Week 13 Writing the Conclusion

Week 14 Introduction to dependent writing tasks

Week 15 Final Exam

Delivery Plan (Weekly Lab. Syllabus)
sizell el zlghall
Week Material Covered
Week 1 Lab 1: There are no laboratory experiments.
Week 2 Lab 2: There are no laboratory experiments.

Learning and Teaching Resources

Available in the
Text .
Library?
Required Texts » NEW HEADWAY INTERMEDIATE
Recommended Texts | ENGLISH GRAMMAR IN USE No
Websites
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Grading Scheme

ol L) b

Group Grade sl Marks (%) | Definition

A - Excellent Jlisl 90 - 100 Outstanding Performance.

B - Very Good oo 2> 80 -89 Above average with some errors.
?suct):t-:elsgoG)roup C - Good 2> 70-79 Sound work with notable errors.

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings.

E - Sufficient Josbo 50-59 Work meets minimum criteria.
Fail Group FX - Fail ):.)J::J“J (45-49) More work is required, but credit is given.
(0-49) . : — - .

F - Fail cuwl, (0-44) A significant amount of work is required.

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark of
54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to condone
"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic rounding

outlined above.
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Module Information
Lol ) B5ld) Dleglzo

Module Title ComPUter 2 Module Delivery
2 Cgulnl]
Module Type Basic Theory
Module Code UOM2032 [ Lecture
ECTS Credits 3 Lab
L] Tutorial
SWL (hr./sem) 75 ] Practical
] Seminar
Module Level 2 Semester of Delivery

Department of

Administering Department Electrical College | College of Engineering
Engineering
Module Leader | Omar Sharaf Deen e-mail | o.yehva@uomosul.edu.ig

Module Leader’s Acad. Title

Assistant Proff.

Module Leader’s Qualification

PhD

Module Tutor

OMAR KANAAN TAHA

e-mail

omar.alsultan@uomosul.edu.iq

Peer Reviewer Name

Dr. Ahmad Salam e-mail

ahmed.salim@uomosul.edu.iq

Scientific Committee Approval
Date

28/1/2026

Version Number | 1.1
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Relation with other Modules

) Lal 1 sl g0l 2o @MY

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlginally pleill glig dmwlyall 8sloll Colanl

Module Aims

agl ol 83La)l L5lan]

The Module aim is to prepare student to deal with computers. In addition to, teach
the student the fundamentals of computers and its components. Furthermore,
learning how to use two of Microsoft Office applications (Word and Excel).

Module Learning
Outcomes

8oLl p.L\'d“ ub)zo

agwl,2J]

Students successfully completing this course will be able to:

1. Identify and discuss the hardware components of the computer
system.(V)

2. Create documents using a word processor and create presentations.
(V)

3. Conduct research on the Internet. (V)

4. Gain an introduction to Artificial Intelligence. (V)

Indicative Contents

aplin,Y ol gizall

Security and Networking [4 hr]
E-Commerce [4 hr]

Computer Troubleshooting([8 hr]
Introduction to Al[8 hr]

Al in Our Daily[8 hr]
Applications of Al[12 hr]

Al and Society[4 hr]

Ethical Challenges in Al[4 hr]
The Future of Al[4 hr]

Learning and Teaching Strategies

bl et sl Ao
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The basic strategy for delivering this module will focus on encouraging students’
engagement in practical activities while simultaneously enhancing and expanding their

Strategies critical thinking skills. This will be achieved by combining lectures, laboratory sessions

interest them.

and engaging students in external research on topics in computer technology that

Student Workload (SWL)

e gl 10 I Caguimo clllall sl ) Jasell

Structured SWL (h/sem)
Structured SWL (h/w)
W ol plasioll Gl 2l Jaxl 63 : 4.2

S« e L gl lall plaiiall Gunl )l Joxll

Juasall

Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiisll & cuwlo)l ozl 12 ol plaiiall 46wl 2l Joxl 0.8
Juaall JW> b gl
Total SWL (h/sem)

W dlall LJSII Gl ol Joaxdl 73

Juasall

Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 2 10% (5) 4,11 LO #Q1:1-4,Q2:5
et Assignments 2 10% (5) 3,10 LO #A1: 1-4, A2: 5
assessment [ proiects / Lab. 1 10% (10) 14 All
Report 1 10% (10) 13 All

Summative Midterm Exam 2hr 10% (10) 9 LO#1-4
assessment | Einal Exam 3hr 50% (50) All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

) el z gl

Week Material Covered
Week 1 Security and Networking: What is a network? Types of networks. Basic network components.
Network Security Basics. Understanding network threats. Network Troubleshooting
Week 2 E-Commerce: Concepts of Electronic banking services this include online banking: ATM and debit
card services, Phone banking, SMS banking, electronic alert, Mobile banking.
Computer Troubleshooting: Identifying and solving common hardware and software problems that
Week 3 computer users encounter, Basic troubleshooting techniques and tools for diagnosing and resolving
issues.
Computer Troubleshooting: Identifying and solving common hardware and software problems that

Week 4 computer users encounter, Basic troubleshooting techniques and tools for diagnosing and resolving

issues.

Week 5 Introduction to Al: Definition of Al, History of Al, Al Techniques and Approaches, Challenges and

Ethical Considerations.
Week 6 Introduction to Al: Definition of Al, History of Al, Al Techniques and Approaches, Challenges and
Ethical Considerations.

Week 7 | Alin Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google Assistant.)

Week 8 Al in Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google Assistant.)

Week 9 Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and Advertising.
Week 10 | Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and Advertising.
Week 11 Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and Advertising.
Week 12 | Aj and Society: (How Al affects social, Al and international relations, Al and the future of humanity.)
Week 13 | Ethical Challenges in Al: (Al ethics, privacy and surveillance, the impact of Al on the job market.)
Week 14 | The Future of Al : (Future trends in Al, recent research and emerging technologies.)

Week 15

Preparatory week before the final Exam

Delivery Plan (Weekly lab. Syllabus)
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Week Material Covered
Security and Networking: What is a network? Types of networks. Basic network components.
Week 1
Network Security Basics. Understanding network threats. Network Troubleshooting
Week 2 E-Commerce: Concepts of Electronic banking services this include online banking: ATM and debit card
services, Phone banking, SMS banking, electronic alert, Mobile banking.
Computer Troubleshooting: Identifying and solving common hardware and software problems that
Week 3 | computer users encounter, Basic troubleshooting techniques and tools for diagnosing and resolving
issues.
Computer Troubleshooting: Identifying and solving common hardware and software problems that
Week 4 | computer users encounter, Basic troubleshooting techniques and tools for diagnosing and resolving
issues.
Introduction to Al: Definition of Al, History of Al, Al Techniques and Approaches, Challenges and
Week 5
Ethical Considerations.
. Introduction to Al: Definition of Al, History of Al, Al Techniques and Approaches, Challenges and
Week 6
Ethical Considerations.
Week 7 | Alin Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google Assistant.)
Week 8 | Alin Our Daily Lives: Al in smartphones and virtual assistants like Siri or Google Assistant.)
Week 9 | Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and Advertising.
Week 10 | Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and Advertising.
Week 11 | Applications of Al: Education, Healthcare, Finance, Transportation, Marketing and Advertising.
Week 12 | Al and Society: (How Al affects social, Al and international relations, Al and the future of humanity.)
Week 13 | Ethical Challenges in Al: (Al ethics, privacy and surveillance, the impact of Al on the job market.)
Week 14 | The Future of Al : (Future trends in Al, recent research and emerging technologies.)
Week 15 | Preparatory week before the final Exam

Learning and Teaching Resources
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Available in the

Text
Library?
1. Graham Brown, David Watson, "Cambridge IGCSE
Required Texts Information and Communication Technology", 3rd Edition no
(2020)
2. Alan Evans, Kendall Martin, Mary Anne Poatsy, "Technology
in Action Complete",16th Edition (2020).
3. Ahmed Banafa, "Introduction to Artificial Intelligence (Al)",
1st Edition (2024).
Recommended Texts no

4 2016 sl clull] " by paxd) e pax)
52005 " _cbla¥l s KU1 Wle ) Joae" s e Jsle 55380)

Websites
Grading Scheme
Sl Llsee

Group Grade sl Marks (%) | Definition

A - Excellent Jliol 90-100 | Outstanding Performance

B - Very Good lhs x> 80 -89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory buwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded

() zol|

(0-49) . . -

F - Fail cuwly (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.

cxuuul).).” 6oLl o9 [.I9-0

Module Information
&é.w\)ﬂ\ salod) u_aLojlxc

Mathematical Analysis
Module Title asioll oMaloll Module Delivery
Module Type B Theory
Module Code EEEC301 L] Lecture
ECTS Credits 4 Lab
Tutorial
SWL (hr./sem) 100 O Practical
L] Seminar
Module Level UGx11 3 Semester of Delivery 5

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader

Dr. Omar Sh. Alyozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title 3¢ buo 3liwl Module Leader’s Qualification 62 lguid |
Module Tutor Dr. Riyadh Zaki Sabry e-mail riyadhzaki@uomosul.edu.iq
&Jolj doRo .
. lallae . .
Peer Reviewer Name e-mail makadr@uomosul.edu.iq

Mohamad N. Abdul
Kadir

Scientific Committee Approval
Date

01/06/2026

Version Number | 1.0
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Relation with other Modules

) Gl 1 sl g0l e @MY

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlginally pleill glig dmwlyall 8sloll Colanl

Module Aims

awwl )l soladl Lolonl
y)

On successful completion of this subject, students must be able:

e To understand the concepts of z transform and to solve the
difference equations.

e Teaching student, the basic principles of function of complex
variables.

Module Learning
Outcomes

sololl pleiddl wlo 20

Discrete time system analysis Z-transforms Inverse Z-transform
Difference equations

Series solution of differential equation. Power series Frobenious
method Bessel differential equation Solutions of Bessel's Equation
Applications of Bessel's Equation, functions of complex variables, ;
Analytic functions integrations.

Indicative Contents

agobiYl wlgixall
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Learning and Teaching Strategies

by st b

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills.

Student Workload (SWL)

e gl 10 I Cagumo clllall gzl ,d) Jasell

Structured SWL (h/sem)
Structured SWL (h/w)

. biio) LJl | 63 4
‘“’_ I"‘JU“U Tezabal | L sl Ul alaiiall Gl )l Jasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiiall e ol Jasdl |37 ol plasioll 6 Guwl,adl Jall 247
Joas]l SN b gl

Total SWL (h/sem)

I cdllal) JSII Gwoladl Josdl | 100

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 3 15% (5) 48,12 LO#1,5,8and 9

Assignments 3 12% (5) 2to 12 LO#1,2,4,67,8and 9
Formative
T Projects / Lab. 0 0% (25)

On-site

) 1 5%(5) 12 All
assignment
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Report 1 8% (8) 14- All
Summative | Midterm Exam 1 10% (10) 7 LO#1-5
assessment | gina| Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
) ognedl 2l

Week Material Covered

Week 1 Discrete time system analysis , Z transform; sampling

Week 2 Region of convergence

Week 3 | properties of z transform

Week4 | properties of z transform

Week 5 Inverse Z transform

Week 6 | convolution

Week 7 | Difference equations

Week 8 | Mid-term Exam

Week 9 Inverse Z transform

Week 10 | series solution of differential equation

Week 11 | power series Frobenious method

Week 12 | gessel differential equation

Week 13 | solutions of Bessel's Equation Applications of Bessel's Equation

Week 14 | Functions of complex variables.

Week 15 | functions of complex variables, ; Analytic functions integrations

Week 16 | Preparatory week before the final Exam
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Learning and Teaching Resources

oty ezl jslas

Available in the
Text
Library?
Advanced Engineering
S Mathematics, Erwin Kreyszig, John Wiley & Sons, Inc; y
] Tt 10" Ed.; 2011. ©s
Recommended Texts | Advanced Engineering Mathematics Cengage Yes
Learning, Seventh Edition., 2007.
Websites
Grading Scheme
Group Grade Pyl Marks (%) | Definition
A - Excellent ol 90 - 100 Outstanding Performance
B - Very Good oo x> 80-89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory lwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jordo 50-59 Work meets minimum criteria
Fail Group FX - Fail ).(:9.)>Jlxn.|||J (45-49) More work required but credit awarded
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(0-49) F - Fail

g,uuub

(0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Information
Lol ;1) Bslod) Diloglro

Electronics I
Module Title Module Delivery
T ol S
Module Type Core (C) Theory
Module Code EEEC302 O Lecture
ECTS Credits 6 (1 Lab
Tutorial
SWL (hr./sem) 150 ] Practical
L] Seminar
Module Level UGx113 Semester of Delivery Five
Administering Department Electrical Engineering College g:;’szm o of Mosul /" College if
Module Leader | Asst. Prof. Dr. Omer Sh. Yahya e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification Doctor
Module Tutor Asst. Prof. Dr. Shamil Hamzah Hussein e-mail Shamil_alnajjar84@uomosul.edu.iq
Peer Reviewer Name '::t\}apr:;af' Dr. Omer e-mail | o.yehya@uomosul.edu.iq

Scientific Committee Approval
Date

01/02/2026

Version Number

1.0
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Relation with other Modules
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

agoli,Vl wlginally eleidl gl dawwl,xl 85l Clanl

Module Aims

asl )l 83kl Sl

131. To develop problem solving skills of electronic circuit through the
understanding solid state for each electronic passive and active elements such
as operational amplifiers and its types.

132. To understand Basic Differential Amplifier and its applications.

133. This course deals with the basic concept of the Frequency Response of
the amplifier as a single stage and multistage Amplifiers.

134. To understand the application of the amplifiers such as integrator,
summer.

135. To understand the A/D convertor and D/A convertor circuits.

136. To perform frequency Response of the Amplifiers using BJT and FET
transistor.

137. To Describe and operation of Logarithmic amplifier Analog computer
circuit.

Module Learning
Outcomes

sololl) pleidl wlo 20

131. Recognize the types of the operational amplifiers and frequency
response of the amplifiers.

132. List the various terms associated with all active electronics devices.

133. Summarize what is meant by an active electronic device such as
operational amplifiers, Differential Amplifier, and Logarithmic amplifier.

134. Describe the types of the Amplifier (integrator, summer, differentiator,
).

135. Discuss the various properties of Differential Amplifier and its
applications.

136. Explain the analog computer circuits.
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137. Explain the operation of the A/D convertor and D/A convertor circuits.

Indicative Contents

aplin, Yl o lgizmoll

Indicative content includes the following.

Part A - Frequency Response of the Amplifiers

Frequency Response of single stage and Multistage Amplifiers used as a BJT transistors and FET.

Differential Amplifier, and Differential Amplifier Applications. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]
Quizzes [1 hr.]

Part B- Operational amplifiers and its types

Operational amplifiers and its types, Operation amplifier internal circuits, Inverting amplifiers

non-inverting amplifiers, Differentiator and integrator circuits. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Part C- A/D and D/A convertor circuit and active filter design

A/D convertor and D/A convertor. Logarithmic amplifier. Analog computer circuit. Passive filter

design. Active filter design and its applications. [15 hrs.]
Revision problem and tutorial classes [5 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

alaily elail] lims

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding

Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
e gred 10 3 iguime Ll ), o]
Structured SWL (h/w)
Structured SWL (h/sem) 63 4

s gl cllall plaiioll (ul,adl Joxl
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I Il alasioll ool o)l Josdl

Juasll

Unstructured SWL (h/sem)

Jlall alasiall e Cwolall Jaxl
Jeasll J¥>

87 ol plasioll 6 Gyl Jaxll 6

Unstructured SWL (h/w)

L gum]

Total SWL (h/sem)

I Ul IS Gl Josdl
S|

150

Module Evaluation

da) j3d) Baled) @anis

Time/ ) Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 3 5% (15) 48,14 LO#1,4,6and 7
Assignments 3 4% (12) 2to 13 LO#1,2,3,4,5and 7
Formative .
Projects 0 0(0) —_—
assessment
Report 1 8% (8) Continuous All
Classwork 1 5% (5)
S Midterm Exam 2 hr 10% (10) 7 LO # 4-7
assessment [ ginal Exam 3hr 50% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

) el gl

Week Material Covered

Week 1 Frequency Response of the single stage amplifier using BJT transistors.
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Week 2 Frequency Response of the single stage amplifier using FET transistors.

Week 3 Frequency Response of Multistage Amplifiers using BJT transistors.

Week 4 Frequency Response of Multistage Amplifiers using FET transistors.

Week 5 Basics of Operational amplifiers.

Week 6 Operational amplifiers and its types.

Week 7 Operational amplifiers and its applications.

Week 8 Characteristics of the Operational amplifiers.

Week 9 Basics of the Differential Amplifier.

Week 10 | Differential Amplifier Applications.

Week 11 | A/D convertor circuit and its types and applications.

Week 12 | D/A convertor circuit and its types and applications.

Week 13 | Passive filter and active filter design.

Week 14 | Linear Power amplifiers.

Week 15 | Power amplifiers applications

Week 16 | Preparatory week before the final Exam

Learning and Teaching Resources

S lllg elatl] slas

Available in the

Text :
Library?
Floyd, Thomas L. Electronics Fundamentals: Circuits, Devices and
Required Texts Applications (Floyd Electronics Fundamentals Series). Prentice-Hall, Yes
Inc., 2006.
Donald A. Neamen. (2003). “SEMICONDUCTOR PHYSICS AND
Recommended Texts DEVICES". 3rd Edition, ISBN 0-07-232107-05, USA. (can be Yes

downloaded from the Course web page/classroom).

Websites

Nashelsky, L., & Boylestad, R. L. (2021). Electronic Devices and Circuit Theory Eleventh
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Edition.

Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good oo x> 80 -89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jorbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawly (45-49) More work required but credit awarded

CES[PN]

(0-49) : - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
L) ;1) Bald) e glre

Module Title Microprocessors Module Delivery
Module Type Core Theory
Module Code EEEC303 [ Lecture
ECTS Credits 6 U] Lab

Tutorial
SWL (hr./sem) 150 O] Practical

[1 Seminar
Module Level UGx11 3 Semester of Delivery 5
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader | Omar Sharaf Al-Deen Yehya e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title 3¢ Lo 3wl Module Leader’s Qualification ol 9iSH>
Module Tutor Yazen Subhi Sheet e-mail Yazenalnuaimi@uomosul.edu.iq
Peer Reviewer Name Dr. Mohammed Obaid | e-mail mohammed.obaid@uomosul.edu.iq
SD‘:f:ﬁﬁc Committee Approval |, /g 2025 Version Number | 1.1
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Relation with other Modules

) Lal 1 sl g0l 2o @MY

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

aolin,Yl wlginally pleill glig dwwlyall 8sloll Colanl

138. To develop problem solving skills and understanding of
microprocessor technology.

Module Aims 139. To understand computer architecture.
. |)-)JI 5Ll deai 140. Understanding the basic of programing and data processing.
141. Understanding the basic of algorithms and flow charts.
142. Understanding the process timing diagram.
143. Digital circuit design and timing analysis.
Module Learning 138. Binary numbers manipulation.
Outcomes
139. Interface Microprocessor and peripheral devices.
140. Having the basics of Hardware description language (HDL).
solal) aladl ez o
ol ol 141. Having the skills of Hardware design and software programing.
arwly
142. Microcontroller Programing.

Indicative Contents

a b)Yl wlgizall

Indicative content includes the following.

Part A- Architecture of INTEL 8086

(Bus Interface Unit, Execution unit), register organization, memory addressing, memory

segmentation, Operating Modes [12 hrs.]
problem and tutorial classes [8 hr.].

Quizzes [1 hr.]
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Part B- 8086 microprocessor instruction Set

Instruction Set of 8086: Addressing Modes: Instruction format: Discussion on instruction Set:
Groups: data transfer, arithmetic, logic string, branch control transfer, processor control.

Interrupts: Hardware and software interrupts, responses, and types. [12 hrs.]
Revision problem and tutorial classes [16 hrs.]
Quizzes [1 hr.]

Part C - combinational, sequential digital circuit and microprocessor

Sequential and combinational circuits which are the most widely used ones in the arena of

digital electronics [8 hr.].

Central Processing Unit, memory and input/output interfacing. Memory Classification Volatile
and non-volatile memory, Primary and secondary memory, Static and Dynamic memory,

Logical, Virtual and Physical memory [12 hrs.].
problem and tutorial classes [8 hr.].

Quizzes [1 hr.]

Learning and Teaching Strategies

sl e it

The main strategy that will be adopted in delivering this module is to encourage
. students’ participation in the exercises, while at the same time refining and expanding

Strategies . L . L . . . .

their critical thinking skills. This will be achieved through classes, interactive tutorials,

video animation, and reports that are interesting to the students.

Student Workload (SWL)
e gl 10 I gmo Illll sl ,u0) Jase)!
Structured SWL (h/sem)
Structured SWL (h/w)
I lall abasioll byl Joxdl | 63 4.2

Juaall

Ls gl ol alasioll wol,a)l Jaxdl

Unstructured SWL (h/sem) 87 Unstructured SWL (h/w) 5.8
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https://padakuu.com/article/592-basic-computer-architecture-and-types-of-memory
https://padakuu.com/article/592-basic-computer-architecture-and-types-of-memory
https://padakuu.com/article/592-basic-computer-architecture-and-types-of-memory

ol alasiall ué cuslall Josdl L gl
Jnall J¥s>

Il plaiiall it ol Joxdl

Total SWL (h/sem)

W bl JSII Gwoladl Josdl | 190

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 4 10% (10) 48,12 LO#1,5,8and 9
Formative Assignments 3 5% (5) 2to 12 LO#1,2,4,67,8and 9
assessment Projects 1 5% (5) Continuous All
Report 0 0% (0)
G Midterm Exam 2 hr 30% (30) 7 LO # 1-5
assessment Final Exam 3hr 50% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Al o5 zlga)
Week Material Covered
Week1 | Flow charts and algorithms
Week 2 Architecture of INTEL 8086 (Bus Interface Unit, Execution unit), register organization, memory
addressing, memory segmentation, Operating Modes
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https://padakuu.com/article/591-8086-microprocessor-architecture-and-instruction-set
https://padakuu.com/article/591-8086-microprocessor-architecture-and-instruction-set

Explain the instruction execution steps.
Week 3

Show advantage of the instruction pipelining.

Week4 | 8086 Microprocessor Instruction format

Week 5 | 8086 microprocessor instruction Set

Week 6 | Shift-and-Add Multiplication algorithm

Week 7 | Next step in assembly language programming (timing)

Week 8 THE MEMORY UNIT

Week 9 | Types of memory

Distinguish different types of the microcomputer buses.
Week 10

Explain operation of the USB bus.

Learn architecture of multicore processor.
Week 11

List the components of CPU.

Week 12 | compare the RISC processor with the CISC processor.

Week 13 | ynderstanding combinational and sequential digital circuit

Week 14 Design of simple security system

Week 15 | | ogical circuit design using Vivado IDE software

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

otyiilly odait] slas

Available in the

Text
Library?
1- Ahmet Bindal “Fundamentals of Computer
Required Texts Architecture and Design” 2nd edition: © Springer Yes

Nature Switzerland AG 2019

2- Ata Elahi “Computer Systems Digital Design,
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Fundamentals of Computer Architecture and
Assembly Language”, © Springer International
Publishing AG 2018

3- K M Bhurchandi “Advanced microprocessors and

peripherals” © McGraw hill 2013

e K M Bhurchandi “Advanced microprocessors and

peripherals” © McGraw hill 2013

Recommended Texts e Ahmet Bindal “Fundamentals of Computer Yes

Architecture and Design” 2nd edition: © Springer
Nature Switzerland AG 2019

Websites https://youtu.be/gsb2QTESSFo
Grading Scheme
ol bl

Group Grade Pyl Marks (%) | Definition

A - Excellent Lol 90 - 100 Outstanding Performance

B - Very Good oo x> 80 -89 Above average with some errors

C - Good u> 70-79 Sound work with notable errors

D - Satisfactory Luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Joséo 50-59 Work meets minimum criteria
lﬁ_gﬁc&%&goup FX - Fail 245) cawl (45-49) More work required but credit awarded
(50490 (axleall

F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Dec
of 54.5 will be rg
condone "near-p|
rounding outline

mal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
unded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
ass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
d above.
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Module Information
L) ;) Bald) ile glre

Module Title Digital Communication Module Delivery
dyod Jl o YlasVl

Module Type C Theory
Module Code EEEC304 O Lecture
ECTS Credits 6 L Lab

Tutorial
SWL (hr./sem) 150 ] Practical

[1 Seminar
Module Level Three Semester of Delivery Five
Administering Department Electrical Engineering | College College of Engineering
Module Leader Omar Sharaf Al-Deen Yehya e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Asst. Prof Module Leader’s Qualification PhD
Module Tutor Dr. Abdulrhman Khalid Alhafid e-mail abdulrhman.alhafid@uomosul.edu.iq
Peer Reviewer Name Dr. Mohammed Obaid | e-mail mohammed.obaid@uomosul.edu.iq
SDcai:entiﬁc Committee Approval Version Number

Relation with other Modules

Y Al ) sl5ed) me &BVsY)
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Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Vl wlginally pleidl gl dawwl,xJl 85l Colanl

Module Aims

a2l 8olall Colan]

This course is aimed to introduce fundamentals of digital communication,
information theory and coding, digital transmission and reception. The goals of
the course are to familiarize the students with the modeling, design and
performance analysis of digital communication systems over the common
physical media of wireline and wireless channels. Upon successful completion of
this course the student shall be able to:

¢ Know how to deal with random variables and signals and realize the
probability theorem and the various distributions functions.

e Power spectral density and autocorrelation function

¢ Know how analog waveforms can be converted to digital waveforms with
the most popular techniques (PCM) and (PTM).

¢ Learn how to compute the spectrum for digital signals.

e Examine how filtering pulse signals affects the ability of recovering the
digital information at the receiver, this filtering can produce what is called
(ISD).

¢ Study how can multiplex data from several digital bit streams into one high-
speed digital stream for transmission over a digital system by the mean of
(TDM) and learn how to design TDM systems.

¢ Get an overview of how to represent any binary data by many types of line
coding.

Module Learning
Outcomes

8oLl ,u.lxi'.” ul.?).xo

Course learning objectives (student outcomes (1) through (7)).

The first engineering outcome is indeed suitable for a digital communication course. In
digital communication, engineers must understand and solve a variety of complex
problems, such as signal processing, data encoding and decoding, modulation, error
correction, and bandwidth optimization. Here’s how the outcome aligns with the course:

v' Identify: Students need to identify key problems, like noise interference in digital
signals or bandwidth limitations, that can affect communication systems.

v Formulate: They must formulate strategies for improving data transmission quality
and efficiency, such as choosing the right modulation schemes or error-correcting
codes.

v Solve: By applying engineering principles, science, and mathematics (such as
Fourier analysis, probability theory, and information theory) students can develop
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effective solutions to enhance digital communication reliability and performance.

Indicative Contents

aplin,Y ol gizall

Fundamental concepts of digital communication systems and signal transmission.
Probability theory, random variables, and random processes for communication
analysis. Autocorrelation functions and power spectral density of signals. Sampling
theory and digital modulation techniques, including PAM, PCM, and PTM. Intersymbol
interference, pulse shaping, and time-division multiplexing methods. Basic information
theory concepts, including entropy and channel capacity.

Learning and Teaching Strategies

sl o] ] A

The strategies combine theoretical clarity, practical experience, and active student
Strategies engagement, ensuring that learners gain both understanding and application skills in
digital communications.
Student Workload (SWL)
e gl 10 I igmamo dllll sl ) Sl
Structured SWL (h/sem)
Structured SWL (h/w)

W lall plaiiall ol o)l Jaxdl 63 : 4
J ' L bee gl cdlall plaiioll Gl ozl
Juasall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
bl plaiiod| jué ol Joxl 87 ol alasioll it cuwl,adl Jall 6
Joasdl N> L gl
Total SWL (h/sem)
I bl IS Gwolyadl Joxdl | 190
Juasll

Module Evaluation
Time/ Relevant Learning
Weight (Marks) Week Due

As Number Outcome
Formative Quizzes 30 min/3 15 6,9,13 1
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Assignments 30 min/1 5 11 1
assessment Projects / Lab. 1 Wk/1 8 7 1
Report 1h/3 12 6,9,13 1
Summative Midterm Exam 1h/1 10 8 1
assessment | gina) Exam 3h/1 50 16 1
Total assessment 100
Delivery Plan (Weekly Syllabus)
Week Material Covered
Week 1 The principles of communication systems and Introduction to digital communication systems.
Week 2 Mutually Exclusive Events Probability, Conditional Probability and Statistical Independence
Week 3 | Random Variables, Cumulative Distribution Function (CDF) and Probability Density Function (PDF)
Week 4 Statistical Averages, Probability Distributions, Gaussian Distribution, Random Processes.
Week 5 Autocorrelation Correlation Function, Power Spectral Density, Convolution and Correlation,
presentation activity by the students.
Week 6 | Introduction to baseband pulse and digital signaling, Pulse Modulation, sampling theorem, Pulse
Amplitude Modulation (PAM), Natural sampling modulator and demodulator.
Instantaneous sampling modulator and demodulator, Pulse Code Modulation (PCM), PCM
Week7 | transmission system, Sampling, Quantizing and Encoding, Practical PCM Circuits, presentation activity
by the students.
Week 8 Bandwidth of PCM, Effects of quantizing Noise, Example of design a PCM System, Nonuniform
Quantizing: p-Law and A-Law Companding,
Week 9 Digital Signaling and Binary Signaling, Intersymbol Interference (ISI) and Pulse Shaping.
Week 10 | Time Division Multiplexing (TDM), TDM of Signals with Identical Sampling Rates, TDM of Signals
with Dissimilar Sampling Rates, Asynchronous or Statistical Multiplexing.
Week 11 | Multiplexing Using Sub and Super-Commutation Techniques, PCM Signals Time Division
Multiplexing (PCM TDM): Synchronous systems, and Asynchronous systems.
Week 12 | Pulse Time Modulation (PTM): Pulse Width Modulation (PWM), Pulse Position Modulation (PPM),
Generation and Demodulation of PTM, Delta Modulation (DM).
Week 13 | Adaptive Delta Modulation (ADM), binary line coding, Return-to-Zero (RZ), Non-return-to-Zero
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(NRZ), Polar Signaling, Unipolar (On-0ff) Signaling,
Week 14 | Alternate Mark Inversion (AMI) signaling, Manchester or split-phase or Signaling, Coded Mark

Inversion (CMI) Signaling.
Week 15 | The Average of Information (Entropy), The Rate of information, Channel Capacity and Ideal

Communication Systems
Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
w)m‘g ‘oJJL\.” JQLA.Q
Available in the
Text
Library?
Ferrel Stremler” Introduction to communication systems”, 3" edition.
Required Texts

Simon. Haykin and Michael Moher, “Introduction to Analog and
Digital Communications,” 2™ dition, John Wiley & Sons, Inc.

Recommended Texts

edition.

Proakis, John G. and Masoud Salehi. Digital communications., 5"
edition, McGraw-hill.
Leon W. Couch , “Digital and Analog Communication Systems”, 5th

Abbas Kattoush, “Digital communications”, 2nd edition, Dar Al-
Manahej for Pub. & Distributing, Amman.

Websites Google Classroom Page: Digital Communicatioons.
Grading Scheme
il ) o

Group Grade sl Marks (%) | Definition

A - Excellent Jliol 90-100 Outstanding Performance

B - Very Good lhs x> 80 -89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbwsgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 248) by (45-49) More work required but credit awarded

(a=d leod

(0 - 49)

F - Fail cuwly (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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Module Information
Gl ) Balad) oo ¢lmo

Module Title Digital Electronics Module Delivery
o) cluig sl
Module Type C Theory
Module Code EEEC305 O Lecture
ECTS Credits 4 [ Lab
L] Tutorial
SWL (hr./sem) 100 L] Practical
L] Seminar
Module Level Three Semester of Delivery Five
Administering Department Electrical Eng. College | Engineering
Module Leader | Omar Sharaf Al-Deen Yehya e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Asst. Prof.

Module Leader’s Qualification

Doctor

Module Tutor Dr. Marwan Ab

dulkhaleq Al-yoonus

e-mail

marwanathy1972@uomosul.edu.iq

Peer Reviewer Name

Dr. Mohammed Obaid

e-mail

mohammed.obaid@uomosul.edu.iq

Scientific Committee Approval
Date

Version Number
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Relation with other Modules

) Lal 1 sl g0l 2o @MY

Prerequisite module

Digital Techniques Semester Two

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

ali,Vl wlginally eleidl gl dawwl,xJl 85l Clanl

Module Aims

agwl2l 8kl Sl

The purpose of this course is to provide the students with foundation on digital
circuit design, their principles and practices. Also the aimed as:

To enable students, understanding the utilization of digital logic circuit
in application.

To make students aware of the various levels that is used in digital
system design.

To present the concept of hardware description language in digital
system design.

Module Learning
Outcomes

8oLl pl.ﬁ“ ul.7).2.o

Understanding logical circuit design concept.
Learn the common methods that were used to design digital system.

Learn the principles of hardware description language (HDL) such as
Verilog HDL.

Knowing the important of shift registers and its applications in digital
systems.

Understanding the important of behavioral level abstraction in digital
system design.

Understanding the finite state machine (FSM) method in digital system
design.

Understanding the principles of converting flow chart to logical circuit.

Indicative Contents

apli,Yl olgixall

The indicative contents of the course begin with a foundation in [Digital

electronic], covering [combinational circuit] and [sequential circuit]. The course
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then progresses to [logical circuits timing diagram], focusing on [logical design]
and [design tools]. In the latter half of the semester, students will apply these
concepts to [hardware description language], culminating in a final project on

[logical circuit applications].

Learning and Teaching Strategies

ezl @lzdd) chlize) Al

1. Submit a paper report on a topic in the scientific subject, involving
Strategies two or three students.

2. Offer a blackboard explanation by some students of a topic in the
curriculum.

Student Workload (SWL)

e gl 10 I Cagumo clllall il ,d) Jasell

Structured SWL (h/sem)
Structured SWL (h/w)
. - 63 4
JI blrdUaU | cpualpall Jax) Lt gl Al plaiiall auwl, sl S
Unstructured SWL (h/sem) Unstructured SWL (h/w)
ol plaiiall e ool Jasdl |37 ol alaiiall it ol Jaxdl 2
Juaall JW> L gl

Total SWL (h/sem)

I bl JSII Gwoladl Josdl | 100
Juaall

Module Evaluation
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Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 3 15
Formative Assignments 4 12
assessment [ ppoiects / Lab. 1 5

Report 1 8
Qe Midterm Exam 1 10
assessment | pinal Exam 1 50
Total assessment 100

Delivery Plan (Weekly Syllabus)

) o5 zlga)

Week Material Covered
Week 1 | Shift registers applications
Week 2 | Digital Comparator
Week 3 | Digital Multiplexer and Digital De-multiplexer
Week 4 | Design of digital parity generator and checker.
Week 5 | Sequence Detector
Week 6 | Analog to digital converter.
Week 7 | Digital to analog converter.
Week8 | Mid Term Exam
Week 9 | Design Abstraction Levels
Week 10 | Finite State Machine
Week 11 | Field-programmable gate arrays (FPGA)
Week 12 | Look up tables
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Week 13 | Hardware Description Languages (HDLs)
Week 14 | Static time analysis
Week 15 | Logical cell and interconnect delay time
Week 16 | Preparatory week before the final Exam
Learning and Teaching Resources
un:g)m‘g ‘OJJL).S‘ ).bLaao
Available in the
Text
Library?
1- Enoch O. Hwang "Digital Logic and Microprocessor Design with
VHDL" 2005 La Sierra University, Riverside. ISBN: 0-534-46593-5
2- Brock J. LaMeres "Introduction to Logic Circuits & Logic Design
with Verilog" Springer Nature Switzerland AG 2019. ISBN 978-3-
030-13605-5
Required
Teqtuwe 3- Ashish Murolia, R. K. Kanodia "Digital Electronics" By
exts
JHUNJHUNUWALA 2013.
4- Joseph Cavanagh "Digital Design Verilog HDL and Fundamentals"
Santa Clara University California, USA, 2008 by Taylor and Francis
Group, LLC. International Standard Book Number (ISBN): 978-1-
4200-7415-4
Recommend | Enoch O. Hwang "Digital Logic and Microprocessor Design with VHDL"
ed Texts 2005 La Sierra University, Riverside. ISBN: 0-534-46593-5
Websites
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Grading Scheme

Sl ) o

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good lxs s 80-89 Above average with some errors
Success Group

C - Good du> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded

(a=d leod

(0 -49) - - -

F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
Lol ) B5ld) Dleglzo

N Electronics and Communications Lab. I Module Delivery
| &Ylai¥lg g iSIV wl juixo
Module Type Core 1 Theory
Module Code EEEC306 L] Lecture
ECTS Credits 4 Lab
Tutorial
SWL (hr./sem) 150 ] Practical
Seminar
Module Level UGx113 Semester of Delivery Six

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Dr. Omar Sh. Alyozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

8olgud|
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Date

Relation with other Modules

) Gl ) sl g0l o @MY

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Vl wlginally eleill gl dawwl,xJl 85l Colanl

Module Aims

apw ol soladl Lolonl
y)

This course is designed as the second part of Power Electronics | (EEPM305) course.

In EEPM305 the students introduced to power switching devices and phase-

controlled converters. This course focuses on PWM control applied to dc-dc and dc-ac

converters with emphasis on design part.

1- DC-DC and DC-AC power conversion. The operating principles, design,

characteristics and application of these electronic power converter circuits are

treated, with the goal of equipping the students with capability to analyze and design
such power supplies.

2- Various important topologies of power converter circuits for specific types of

applications are covered and analyzed. These include DC-DC converters and inverters.

3- The course also analyze the qualities of waveforms at input and output ends of

these converters. The quality of these waveforms is of major concern to users of

modern power converter circuits.

4- The course covers some aspects of the design and application.

Module Learning
Outcomes

soll) plaidl b ,x0
apw |l

By the completion of the course, the students should be able to:

1.

Perform analysis of single- and multi-quadrant DC-DC chopper, and identify
the fundamental control methods (current mode/voltage mode).

Analyze non-isolated DC-supply circuits: Buck, Boost, Buck-Boost and Cuk
converters.

Perform a basic design (topology and components selection) of dc-supply
circuit for a given application.

Describe the role of the transformer isolation and analyze the basic
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transformer-isolated dc-dc converters.

5. Present single-phase VSI half and full-bridges implementations.
Analyze the single-phase inverter operation in square-wave, quasi-square
wave and PWM modes.

7. Define three-phase VSI, switching variables and operations as six step
inverter.

8. Present carrier comparison control of three phase inverter.

Indicative Contents

agobil wlgixall

Indicative content includes the following.

Chapter 1: DC Choppers: (3 weeks)

First quadrant, second quadrant, first and second quadrants, first and fourth quadrants and four

quadrants choppers. Bridge Circuit switching function

Chapter 2: non-isolated D.C power supply circuits: (4 weeks)

Buck, boost, buck-boost, and Cuk regulators.

Chapter 3: Transformer-lsolated DC supplies (2 weeks):

Feedforward and flyback.

Chapter 4: Single-phase and three-phase inverters. (6weeks)

Square wave mode (half and full bridge circuits), quasi square wave operation and PWM of
single-phase inverter

Three phase inverter and its switching variables

Pulse width modulation (PWM) strategies of three-phase inverter.

Learning and Teaching Strategies

bl el el Rl

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering some activities through a simple project to guide the students to
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self-learning, software use, report writing and scientific debate skills.

Student Workload (SWL)

leganl 10 J igusme Ll i) 8] Joxd]

ol plaiiall 6 cuolya)l Joxl | 87
Juasll Vs

s gum]

Structured SWL (h/sem) Structured SWL (h/w)

ol alaiiall Guwlya)l Joxl 63 ol plaiiall ol Joxdl |4
Joas]l JU> s gl
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiiall 6wl Joxdl | 58

Total SWL (h/sem)

W lall ISI Gl Josdl | 120

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 3 15% (15) 2, 8,12 LO#2,5and 7

Assignments 3 12% (12) 2to 15 LO#1,3,and 6
Formative Projects / Lab. 0 o | -
assessment g vort 1 8% (8) 13 ALL

On-site

) 1 5%(5) 11 3

assignment
Summative Midterm Exam 1 10% (10) 9 1-4
assessment | Final Exam 3hr 50% (50) 16 ALL
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

) el z gl

Week Material Covered
Week 1 Introduction: PWM control explanation through an idealized converter.
Week 2 One and two dc quadrant choppers: topology and analysis.
Week 3 Four-quadrant chopper: analysis; voltage and current control.
Non-isolated DC Power supply circuits
Week 4
Buck Converter, Boost Converter
Week 5 Buck-Boost, Cuk converter
Week 6 DC power supply circuits: discontinuous mode analysis
Week 7 DC power supply circuits comparison and design aspects
Week 8 Transformer Isolated DC supply circuit. The operation and analysis of transformer in power
converters
Fly-back Converter
Week 9
Forward Converter
(Mid-term exam)
Week 10 | Chapter 6: AC Inverters
Single -Phase half-bridge inverter Square wave mode
Single -Phase full-bridge Inverter Square wave mode
Week 11
Single -Phase Quasi square wave mode
Single-Phase Inverter: PWM control
Week 12
Implementation and analysis using Fourier series analysis
Week 13 | Three -Phase VSI: Square Wave Mode (six-step inverter)
Session 1:
Week 14 | Three -Phase VSI: Sinusoidal PWM

Session 2:
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Three-Phase VSI: Carrier Comparison methods

Week 15 | Analysis and design of three-phase inverter.

Learning and Teaching Resources

Ul et el

Available in the
Text X
Library?
INTRODUCTION TO MODERN POWER ELECTRONICS (third edition) by
Required Texts . o No
Andrzej M. Trzynadlowski; Wiley (2016)
-- Power Electronics: Converters, Applications and Design; by Mohan,
Undeland and Robbins 3rd Edition (Wiley)
Recommended Texts No
-Fundamentals of Power Electronics, by Robert W. Erickson and
Dragan Maksimovi’c, Third Edition, Springer (2020).
Websites https://classroom.google.com/c/NDA5MDI4MDc5MzQz
Grading Scheme
Sl ) hlaseo
Group Grade sl Marks (%) | Definition
A - Excellent ol 90 - 100 Outstanding Performance
B - Very Good lhs x> 80 -89 Above average with some errors
Success Group
C - Good > 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jssio 50-59 Work meets minimum criteria
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Fail Group

(0 -49)

29) cawwly

FX - Fail (bl

(45-49)

More work required but credit awarded

F - Fail

t_.A.ule

(0-44)

Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)dl 8oldl a9 73905

Module Information
L)y Bsld) Dleglzo

Numerical Analysis
Module Title Module Delivery
aasdl W=l

Module Type B Theory

Module Code EEEC307 Lecture

ECTS Credits 4 Lab
Tutorial

SWL (hr./sem) 100 O Practical
] Seminar

Module Level UGx11 3 Semester of Delivery 6

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader

oy Ml o e
Dr. Omar Sh. Alyozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

8olguad|

Module Tutor

Dr. Riyadh Zaki Sabry

e-mail

riyadhzaki @uomosul.edu.iq
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Gl roxo >
ladlue
Peer Reviewer Name e-mail makadr@uomosul.edu.ig
Mohamad N. Abdul
Kadir
Scientific Committee Approval
Dt i 10/06/2023 Version Number | 1.0

Relation with other Modules

) Gl 1 sl g0l o @MY

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

aobi,Yl wlsizally pledl mlig dmwl )l 85kl Coloal

Module Aims

a2l 8olall Colan]

1. Solving the 2" order differential equation and Bessel
differential equations by series solutions.

2.  Students learn the principals of the wave equation for one
and two dimensions.

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

Module Learning
Outcomes

sololl pleiddl wlo 20

Partial Differential Equations. One dimensional wave equation Separation of
variables, Vibrating string, two-dimensional wave equation, transmission line,
Introduction to Complex Variables Complex number system and its
operations, Limits and sequences Continuous functions and their properties,
Derivatives complex integration and Cauchy integral theorems.
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Concepts and role for the numerical method in engineering, Numerical
Solution of Nonlinear Algebraic Equations, Open Methods, Numerical Solution
of linear algebraic equations, Curve Fitting

Indicative Contents

agobil wlgixall
Learning and Teaching Strategies

The main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and expanding

their critical thinking skills.

Student Workload (SWL)
Structured SWL (h/sem)
Structured SWL (h/w)

. P Lo 100 3
S el o]l | L gl Cdlall alaiiall cuwl, o)l Joaxll
Juaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)
bl plaiioll it oyl Joxl | 72 ol plasioll 6 Gyl Jaxll 6
Jaall JWs L gunn]

Total SWL (h/sem)
I ol ISI Gwolyodl Jaxdl | 290
Juasll
Module Evaluation
Time/ Relevant Learning
Weight (Marks) Week Due
As Number Outcome
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Quizzes 3 15% (5)
Assignments 3 12% (5)
Formative Projects / Lab. 0 0% (25)
assessment -
On-site
. 1 5%(5)
assignment
Report 1 8% (8)
CurEL S Midterm Exam 1 10% (10)
assessment | pinal Exam 3hr 50% (50)
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
) o5 zlgial]
Week Material Covered
Week 1 Partial Differential Equations. One dimensional wave equation Laplace
equation Derivatives
Week2 | Separation of variables
Week 3 | yibrating string, two-dimensional wave equation, transmission line
Week4 | |ntroduction to Complex Variables
Week5 | Complex number system and its operations
Week 6 | | imits and sequences Continuous functions and their properties
Week7 | complex integration and Cauchy integral theorems
Week 8 Mid-term Exam
Week 9 Concepts and role for the numerical method in engineering, approximations, and errors, the
definition of Round-off error and truncation error, absolute and rel ative true/approximation error.
Week 10 Numerical Solution of Nonlinear Algebraic Equations (Roots of Equations): Bracketing Methods
(Bisection, and False-Position method)
Week 11 Open Methods (Newton-Raphson and secant method).
Week 12 | Numerical Solution of linear algebraic equations (system): the difference between the direct and
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indirect methods, Singular and ill/wel1-conditioned system, Parlial and complete Pivoting,
Convergence Criteria, Jacobi iterative method.

Week 13

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

Week 14

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

Week 15 | |ntroduction another to another methods (finite difference, finite volume, finite element method

Week 16 | preparatory week before the final Exam

ity alaid] jalas

Learning and Teaching Resources

Text

Available in the
Library?

Required Texts

Advanced Engineering
Mathematics, Erwin Kreyszig, John Wiley & Sons, Inc; 10th Ed.; 2011.
Applied Numerical Methods with MATLAB for Engineers and Yes
Scientists ,Steven C. Chapra,2018

Recommended Texts

1- Numerical Analysis Using Matlab and Excel, Steven VES
T. Karris, Third Edition, 2007.

Websites
Grading Scheme
il ) bl

Group Grade sl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good lhs x> 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
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Fail Group

(0 -49)

28) cawly

FX - Fail (i el

(45-49) More work required but credit awarded

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

d.uuul).).” 65 Lol o9 TI9-0J

Module Information
3\.:}..“4‘)3.)‘ salod) k_ll.o}lx.o

AT Antennas and Wave Propagation e
wlgall HLinilg wlislgell
Module Type Core learning activity Theory
Module Code EEEC309 Lecture
ECTS Credits 5 [Lab
Tutorial
SWL (hr./sem) 125 1 Practical
L] Seminar
Module Level 3 Semester of Delivery 6
Administering Department electrical College | UoM2 - (Engineering)
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Module Leader | Omar Sharaf Al-Deen Yehya e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification PH.D.
Module Tutor ALl GHANEM SABER e-mail Ali-alanaz@uomosul.edu.iq
Peer Reviewer Name Dr. Mohammed Obaid | e-mail mohammed.obaid @uomosul.edu.iq
Scientific Committee Approval
1 11/06/2023 Version Number | 1.0
Date
Relation with other Modules
V) gl ) 3)50d) ze d8Ma))
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

il Y| olginally alaidl wlis aml,al esladl Lol

Module Aims

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:

sslall Lolanl v Define the fundamental parameters of antennas (radiation pattern, radiation power

EU..LWlJ-\JI density, radiation intensity, beam width, directivity, efficiency, gain, and effective aperture).
v Derive expressions of radiated electric and magnetic fields using magnetic vector
potentials.
v Develop expressions for the radiated fields of infinitesimal and finite length dipoles.

Module In this course, the student will acquire the following skills:

Learning e Define the fundamental parameters of antennas (radiation pattern, radiation power

Outcomes

density, radiation intensity, beam width, directivity, efficiency, gain, and effective aperture) .
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¢ 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. o
Discuss the effect of increasing dipole length on radiation pattern and input impedance.

e Derive expressions for the radiation pattern of a linear array of identical isotropicp
elements.

¢ Discuss the principles of pattern multiplication.
e Know various types of broadband antennas.
e |dentify plane wave in both normal and oblique incidences.

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

Indicative content includes the following.
Part A - Probability, Random Processes, and Information Theory

Define the fundamental parameters of antennas (radiation pattern, radiation power density,

Indicative radiation intensity, beam width, directivity, efficiency, gain, and effective aperture). Derive
Contents expressions of radiated electric and magnetic fields using magnetic vector potentials. [21 hrs.]
< gimoll Revision problem and tutorial classes [7 hrs.]
agola VI Quizzes [1 hr.]
Part B- Sampling Theory and Digital Modulations
Develop expressions for the radiated fields of infinitesimal and finite length dipoles. 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 isotropic elements. [7 hrs.] Quizzes [2 hr.]
Learning and Teaching Strategies
Strategies The main strategy that will be adopted in delivering this module is to encourage

students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials,
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virtual Labs, projects, seminars and by considering type of simple explanations and
examples involving some sampling activities that are interesting to the students.

Student Workload (SWL)

legand 10 J igusme Ll 2l ,u8) Sl

Structured SWL (h/sem)
Structured SWL (h/w)
W Ul plasioll Gunl,s)l Joxl 63 : 4

J ‘ L ke gl cdlall plaiiall Gl ol Joxll

Juasall

Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiiall e cawl,o)l Joxll 62 ol plaiiall 46wl 2l Joxdl 6
Juaall SN Le gl
Total SWL (h/sem)

W lall LISII Guwl,ol Josdl 125

Juasall

Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 1 10%(5) 4,6,11,15 LO#3,4,6and 7
e Assignments 10 5% (5) 2to 12 LO #1-7
assessment Projects / Lab. 2 10% (25) Continuous All
Report 0 0% (0)

G Midterm Exam 2hr 15% (15) 7 LO # 1-5
assessment Final Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
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Delivery Plan (Weekly Syllabus)

) el z gl

Week Material Covered

Week 1 Fundamental parameters of antenna: radiation patterns, field region, radiation power density,
radiation intensity.

Week 2 Fundamental parameters of antenna: directivity, gain, HPBW, bandwidth.

Week 3 Linear wire antenna: infinitesimal dipole

Week 4 | Linear wire antenna: finite length dipole

Week 5 | Array antenna: array theory, two element array.

Week 6 Array antenna: broadside array, end-fire array.

Week 7 Array antenna: N- element array (uniform amplitude & uniform spacing).

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

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

Week 10 | Broadband antennas: broadband dipole, folded dipole, microstrip antenna

Week 11 | Broadband antennas: microstrip antenna

Week 12 | Maxwell equations

Week 13 | Rectangular waveguide

Week 14 | Rectangular waveguide

Week 15 | scattering matrix(S-parameters)

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
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Available in the
Text .
Library?
Introduction to Analog and Digital Communications 2nd
Required Texts edition, by Simon Haykin and Michael Moher Copyright © Yes
2007 John Wiley & Sons, Inc.
Introduction to communication systems, 3rd edition, by Ferrel
Recommended Texts No
Stremle
Websites
Grading Scheme
Sl ) blaseo
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good x5 x> 80-89 Above average with some errors
C - Good du> 70-79 Sound work with notable errors
D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josbo 50-59 Work meets minimum criteria
- |
PHAGEPSGFOUP | FX - Fail 23) cuwl 45-49 More work required but credit awarded
& (el | ) ‘
(6Q-4490) . . .
F - Fail cuwl, (0-44) Considerable amount of work required
Note: Marks Decjmal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-plass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
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rounding outlined above.

cu.le)” 65 Lol o9 790

Module Information
Gl ;1) Balod) Dilo glro

Module Title CONTROL SYSTEMS Module Delivery
8 rlapull ala;

Module Type Core learning activity Theory

Module Code EEEC310 [ Lecture

ECTS Credits 6 Ll Lab
Tutorial

SWL (hr./sem) 150 ] Practical
L1 Seminar
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Module Level

Third-Electronic
and communication

Semester of Delivery

SixX

Department of

Administering Department Electrical College | Engineering

Module Leader Dr.Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title Head of Dept. Module Leader’s Qualification PhD

Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid@uomosul.edu.iq
Dr. Mohammed Obaid

Peer Reviewer Name e-mail mohammed.obaid @uomosul.edu.iq

Mustafa

Scientific Committee Approval

Date

Version Number | 1.1

Relation with other Modules

Y Al ) sl5ed) me &BVsY)

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

alin,Yl wlsinally pleidl mlig ! 85lall Coloal

The aim of this course is to provide students with a solid understanding of the
analysis, modeling, and design of control systems. The course develops the ability to
analyze system behavior, assess stability and performance, and design appropriate
controllers for engineering applications.

Module Aims 1. Develop a strong foundation in mathematical modeling of dynamic systems

awwlyall el Slaal representations.

performance.

techniques.

4. Introduce PID controller design techniques.

using differential equations, transfer functions, and state-space

2. Enable students to analyze the time-domain and frequency-domain
behavior of control systems, including transient and steady-state

3. Provide systematic methods for assessing stability using classical and modern

Module Learning
Outcomes

space representations.

Model dynamic systems using differential equations, transfer functions, and state-
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Analyze system behavior in the time and frequency domains.

8ol pleidl &b %0

Evaluate system stability using classical and modern stability criteria.

W1-W3 Introduction and concept of control systems
¢ Definition and classification of control systems
¢ Basic components of a control system
* Open-loop vs. closed-loop control systems
¢ Advantages and disadvantages of feedback
¢ Review of Laplace transform fundamentals
¢ Basic matrix operations
¢ Concept and definition of transfer functions
W4-W5 Modelling of Control Systems and Transfer function
¢ Block diagram representation of systems
¢ Feedback loop representation
¢ Concept of signal-flow graphs
* Conversion between block diagrams and SFGs
W6-W9 Representation of control systems as matrix form
Indicative Contents ¢ Concept of state variables
il o lginal e State-space representation

e State equations in vector-matrix form

e Compact representation of multi-variable systems
¢ Input, state, and output matrices

¢ Examples of MIMO systems

W10-W13 Analysis of control systems

e Characteristic equation of state-space systems
¢ Concept and importance of controllability

¢ Controllability tests

¢ Concept and importance of observability

¢ Observability tests

W14-W15 Time-Domain Analysis of Control Systems

e Time response specifications
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Analysis of first-order systems

Stability considerations

Time-domain performance indices
Steady-state error analysis

Error constants

Transient response of second-order systems

Damping ratio, natural frequency, overshoot, settling time

Learning and Teaching Strategies

ealaidly @lasd) olazes] )

Strategies

1. Lectures

Structured lectures introduce fundamental concepts, theories, and analytical
techniques in control systems.

Emphasis is placed on conceptual understanding, mathematical formulation,
and physical interpretation.

2. Problem-Solving Sessions

Guided tutorials focus on solving numerical and analytical problems.

Students practice stability analysis, controller design, and performance
evaluation.

Active student participation is encouraged through in-class discussions.

3. Project-Based Learning

Individual or group mini-projects involve modeling, analysis, and controller
design for selected systems.

4. Self-Directed Learning

Students are encouraged to engage in independent study through
textbooks, research papers, and online resources.

Homework assignments and reading tasks support deeper
understanding.

5. Continuous Feedback

Regular formative feedback is provided through assignments, quizzes,
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and reports.
e Feedback helps students identify strengths and areas for improvement.

Student Workload (SWL)

legand 10 J igume Ll 2l 8] Joxd]

Structured SWL (h/sem)
Structured SWL (h/w)
. . 63 4
JI sl:”uduau | pualyall Jaxl L gl Uall abisiall ruwl, sl ol
Unstructured SWL (h/sem) Unstructured SWL (h/w)
ol plaiiall ué cuwolyall Joxdl | 87 Alall alaiiall it ol pall Sl 6
sl SN L gl

Total SWL (h/sem)

W lall LISI Gl Josdl | 190

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 1/3 15 CONTINUES 1-3
Formative Assignments 1/3 12 CONTINUES 1-2
assessment | c) AGSWORK 1/1 5 CONTINUES 1-3

Report 1/1 8 CONTINUES 1-3
Summative | Midterm Exam 1.5/1 10 CONTINUES 1-3
assessment | fins) Exam 3/1 50 CONTINUES 1-3
Total assessment 100
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Delivery Plan (Weekly Syllabus)

) el z gl
Week Material Covered
week 1 | Basic Components of a Control system, open-Loop Control systems, Closed-
closed Loop Control Systems, Laplace Transform, Matrix, Transfer function

Week 2 Theoretical Foundation and Background

Material: Modeling of Dynamic Systems
Week3 | Introduction to Modeling of Simple Electrical

Systems
Week4 | Block Diagrams
Week 5 | Signal-Flow Graphs (SFGs)
Week 6 | State Variable Analysis
Week7 | Vector-Matrix Representation of State Equations
weeks | Lransfer Functions, Relationship between State Equations and Transfer

Function

Week 9 | From Differential Equations to State Diagram
Week 10 | Exam
Week 11 State-Transition Matrix , State-Transition Equation
Week12 | Characteristic Equations, Similarity Transformation
Week 13 Controllability and Observability of Control Systems
Week 14 | Time-Domain Analysis of Control Systems
Week 15 | Steady-State Error, Transient Response of a Second-Order System
Week 16

Preparatory week before the final Exam
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Learning and Teaching Resources

Text

Available in the

Library?

Required Texts

1. Automatic Control Systems, (9th
Edition), By: Golnaraghi and B.

C. Kuo.

Recommended Texts

2. Modern Control Engineering, (5th
Edition), By: Katsuhiko Ogata.

3. Control Systems Engineering, (6th

Edition) By: Norman S. Nise

Websites
Grading Scheme
il ) o

Group Grade sl Marks (%) | Definition

A - Excellent Jliol 90-100 | Outstanding Performance

B - Very Good ho x> 80 -89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail (ax) Lol (45-49) More work required but credit awarded
(0-49) . . -

F - Fail cuwly (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
Lol ) B5ld) Dleglzo

. Programmable controllers .
Module Title Module Delivery
Module Type Core 1 Theory
Module Code EEEC311 Lecture
ECTS Credits 2 O Lab
Tutorial
SWL (hr./sem) 50
] Practical

259




Xl Seminar

Module Level UGx113 Semester of Delivery Six
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

EVC VR VAV ISV RSP
Module Leader e > e-mail o.yehya@uomosul.edu.iq

Dr. Omar Sh. Alyozbaky
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification 8olgaadl
Module Tutor 1- e-mail @uomosul.edu.iq

. Fawaz Yaseen . .
Peer Reviewer Name e-mail | fawaazyasen@uomosul.edu.iq
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agoli,Vl wlginally eleidl gl dawwl,a)l 85l Colanl

Module Aims

a2l 6oLadl Colan]

An introductory course on programmable logic controllers (PLCs) and their basic
applications. Topics include an overview of PLCs, PLC hardware components, basics of
PLC programming, development of fundamental PLC ladder programming, timers and
counters, data manipulation, concepts in analog data I/O advanced programming
techniques, PLC sensors and actuators, and PLC communication Networks. Classroom
instruction is supported by laboratory activities through which students use PLCs to
perform industrial control functions, troubleshooting, and networking PLCs in
situations of typical industrial projects

Module Learning
Outcomes

By the end of successful completion of this course, the student will be able to:
1. Apply modern PLC programming tools to develop functional ladder diagrams

2. Design a ladder program to control sequential processes.
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solol) alzill wls 3 3. Design a ladder program for timer and counter based systems

5‘#”')-‘-” 4. Assess communication links between computers, PLCs and various I/0 devices

Indicative content includes the following.

Competency 1: The student will demonstrate an understanding of the building blocks of basic

Boolean algebra by:

1. Applying basic number conversation to and from different numbers systems, such as:

binary, decimal, hexadecimal, anecdotal
2. Describing and implementing basic logical operators such as: and, or and not
3. Simplifying Boolean functions using K-Maps

4. Converting Boolean functions into digital circuits and generating the corresponding truth
tables

5. Describing and implementing the one’s and two’s complement binary notation

Competency 2: The student will demonstrate an understanding of basic programmable logic

controller (PLC) technology

and the industrial control devices used currently in automation by:

1. Defining and describing a PLC

Indicative Contents 2. Describing the functions of all the devices in a PLC system

agoli)1 wlgixall 3. Describing the differences and similarities among relay ladder logic and PLC ladder logic
4. Describing the differences between personal computers and PLCs

5. Designing and implementing basic ladder logic programs

6. Describing the electrical safety issues related to working with PLCs

Competency 3: The student will demonstrate an understanding of the basic operation of

electro-mechanical input
devices by:

1. Identifying and describing various manually operated switches typically used in PLCs such

as: toggle, push button,
selector, and push wheel

2. Identifying and describing the following output devices: solenoids, relays, contactors, and

alarms
3. Interfacing basic input/output devices to a PLC system

4. Troubleshooting basic input/output devices in a PLC system

Competency 4: The student will demonstrate an understanding of the operation of basic
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electronic and mechanical

timers by:

1. Describing the main differences among mechanical and electronic timing relays
2. Identifying and describing the operation of a mechanical timing relay

3. Identifying and describing the operation of timer -on delay (TON) and timer -of delay (TOF)

timer instructions
4. Troubleshooting input/output modules with timer instructions

Competency 5: The student will demonstrate an understanding of the operation of basic

electronic and mechanical

counters by:

1. Describing the main differences between mechanical and electronic counters
2. ldentifying and describing the operation of a mechanical counter

3. Designing and analyzing ladder diagrams for the up/down counter typically implemented in

industrial automation

4. Designing and implementing, using a PLC system, the done bit, enable bit and

overflow/underflow bit counters
5. Troubleshooting counters in a ladder logic design

Competency 6: The student will demonstrate an understanding of the operation and function

of electromechanical sequencing devices by:

1. Identifying and describing the operation and function of electro-mechanical sequencing

devices
2. Describing the basic PLC sequencer function

3. Designing and implementing the ladder logic diagram for the operation of a PLC sequencer

with timing
4. Designing, describing and implementing the technique of cascading sequencers
5. Troubleshooting ladder logic rungs using sequencer instructions

Competency 7: The student will demonstrate an understanding of the operation and function

of analog sensors by:

1. Describing the operation and function of analog devices such as temperature, pressure,

flow and position sensors
2. Enumerating and describing the components of an infrared system and their operations

3. Explaining the general closed -loop block diagram and stating the purpose of each of the
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blocks

4. Describing and explaining the general characteristics that differ between effective and

ineffective control systems

5. Troubleshooting basic input/output analog devices

Learning and Teaching Strategies

sty sl i) 2

-Active Learning: Through class discussions and real world problems.

Strategies - Coordination with lab classes to provide a parallel hands-on experience.
-Use google classroom platform to enhance learning and provide supplementary mate
Student Workload (SWL)
legand 10 J igume Ll 2l 0] Joxd]
Structured SWL (h/sem) Structured SWL (h/w)

lall plaiioll uwlyall Joxdl 33

Juaall N>

L gam]

Al plaiiall (ol ol Josll 2.2

Unstructured SWL (h/sem)

bl plaiiodl jué cuwwl,oll Joxdl | 17

Juas]l >

Unstructured SWL (h/w)

s gum]

ol plaiiall ué bl Joxdl | 113

Total SWL (h/sem)

I bl ASII Gaoladl Josdl | 20

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Formative Quizzes 3 15% (15) 2, 8,12 LO#2,5and 7
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Assignments 3 12% (12) 2to 15 LO#1,3,and 6

Projects / Lab. 0 o | -
assessment | Report 1 8% (8) 13 ALL

On-site

assignment ! 5%(5) 1 3
Summative Midterm Exam 1 10% (10) 9 1-4
assessment | Final Exam 3hr 50% (50) 16 ALL
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
A el Zlgial)
Week Material Covered
Week 1 | Introduction to PLCs.
Week 2 PLC basics
Week 3 PLC Addressing.
Week 4 | Basic Ladder Logic Programming
Week 5 Basic Instructions
Programming word level logic instructions, Relation of digital gate logicto contact/coil logic, Relay
Week 6
logic, Relay Sequencers
Programming word level logic instructions, Relation of digital gate logicto contact/coil logic, Relay
Week 7
logic, Relay Sequencers
Week 8 | PLC Timer Functions
ladder diagram elements. Instructions: Relay type instructions,
Week 9
(Mid-term exam)
Week 10
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Week 11 | Instruction addressing, Branch Instructions,
Week 12 | Internal Relay Instructions, Programming
Week 13 | p.C I/0 Module Types
Week 14 | pLC 1/0 Module Types and PLC Trainer Configuration
Week 15 | Tytorial Class Discussion.
Learning and Teaching Resources
iy alaid] slas
Text Available in the
Library?
Gary Dunning, “Introduction to Programmable Logic Controllers”,
Required Texts No
Thomson, 2nd Edition
-- John W. Webb, Ronald A. Reis, “Programmable Logic Controllers:
Principles and Application”, PHI Learning, New Delhi, 5th Edition
HERRIMETEEE VRIS - John R. Hackworth, Frederick D., Hackworth Jr., “Programmable No
Logic Controllers Programming Methods and Applications”, PHI
Publishers
Websites https://classroom.google.com
Grading Scheme
Sl ) blaseo
Group Grade sl Marks (%) | Definition
A - Excellent il 90-100 | Outstanding Performance
Success Group | B-Very Good lxs s 80 -89 Above average with some errors
(50 - 100) C - Good u 70-79 Sound work with notable errors
D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings
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E - Sufficient Josiio 50-59

Work meets minimum criteria

Fail Group

(0 -49)

FX - Fail - . 45-49 More work required but credit awarded
() el ( ) q
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)dl 8oldl a9 73905

Module Information
Lol ) Bsld) Dleglzo

) Electronics and Communications Lab. II .
Module Title Module Delivery
N wYlaiVlg g iSIVI el uizo

Module Type Support O Theory
Module Code EEEC312 O Lecture
ECTS Credits 4 Lab

] Tutorial
SWL (hr./sem) 100

[ Practical
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Module Level

UGx11 3

Semester of Delivery

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

oy el o e o
Dr. Omar Sh. Alyozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title wal)l aus) Module Leader’s Qualification 6 lgu|
Module Tutor izall olS e-mail
Peer Reviewer Name allaue Huwl jlg9 e-mail | fawaazyasen@uomosul.edu.iq

Scientific Committee Approval
Date

01/06/2023

Version Number | 1.0

Relation with other Modules

Y Gl 1 550l e @MY

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

aolin,Yl wlginally pleill glig dmwl o)l 8sloll Colanl

To handle laboratory equipment and electrical elements professionally and

To analyze electrical circuits and comprehend their operational principles.

To cultivate a scientific mindset in the student by interpreting practical
results based on theoretical concepts.

To enhance the student's capability to design basic electronic circuits in

accordance with their scientific aptitude.

To analyze and simulate circuit processes using various software tools on

electronic calculators and compare the analysis results with practical

professional and scientific manner(i).

1-
scientifically.
2_
Module Aims 3-
a2l oladl Colanl "
5_
outcomes.
Module Learning 143,
Outcomes
144,

Dealing with laboratory equipment and electrical elementsin a

Ability to analyze electrical circuits and understand the nature of
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solol) plaidl w30
apw |l

their work(ii).

145. Building a scientific mentality for the student through his ability to
interpret the practical results according to theoretical concepts(iii).

146. Develop the student's ability to design simple electronic circuits in
line with his scientific abilities(iv).

147. Analyze and simulate the process circuit using different software on
the electronic calculator and match the results of the analysis with the
practical results(v

Indicative Contents

ag b)Yl wlgizall

Indicative content includes the following.
Part A - Circuit Components and values

Digital Counter, Amplitude Modulation and Demodulation , Analysis of FM , 8086 Study of
Finite Length Dipole Antenna , PCM , Design of a timer using the IC-555 , No load test of D.C.
shunt generator , Digital -To- Analog Converters , Voltage regulators No load test of D.C. shunt

generator and Speed and Direction Control of D.C shunt Motor using voltage control [10hrs.]
Quizzes [1 hr.]

Part B- Circuit reductionClass A Power Amplifier and Phase Splitter, Push-Pull & Complementary
Power Amplifiers (Class AB power amplifier), Transmission line characteristics (Coaxial Cable),
Three Phase Power Measurements, Speed and Direction Control of D.C shunt Motor using

voltage control method and Encoder& Decoder. [20 hrs.]
Revision problem and tutorial classes [10hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

bl e e Ao

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students

Student Workload (SWL)
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Structured SWL (h/sem)
Structured SWL (h/w)

. Lol LJl | 63 4
b2 R Jeezibd | L gl cllall plaiiol| Gunl,)l Joxll
Juaall
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol alaiiall e cuolall Jasdl |37 ol alaiioll 6 cuwl,adl Jall 2
Joas]l S L gl
Total SWL (h/sem)

100

JW el ISI G adl ozl
Juasll

Module Evaluation

dan) j3d) Baled) @anis

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 2 10% (10) 4,8 All
Formative

Report 10 10% (10) 1to 15 All
assessment

Practical Exam 1 20%(20) 8,15 All
Summative Theoretical Exam 1 10% (10) 7 All
assessment | ino| Exam 3hr 50% (50) 16 Al
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Lab. Syllabus)

cealll e gral lgial

Week Material Covered

Week 1 Thyristor Controllable Rectification Circuit

Week 2 The triac light dimmer control circuit

Week 3 shift register

Week 4 Class A amplefier
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Week 5 Analysis of FM.

Week 6 8086

Week 7 Study of Finite Length Dipole Antenna

Week 8 PCM

Week 9 review

Week 10 | No load test of D.C. shunt generator

Week 11 | Digital -To- Analog Converters

Week 12 | Voltage regulators

Week 13 | No load test of D.C. shunt generator

Week 14 Speed and Direction Control of D.C shunt Motor using voltage control

Week 15 | 8086 application

Learning and Teaching Resources

Available in the

Text .
Library?
Electronics and Communications LABORATORY MANUAL, BY Lab .
Required Texts YES
staff
1- P. C. Sen, “Principles of Electrical machines and power
electronics”, 2nd edition, John Wiley & Sons.
2- Robert L. Boylestad , Louis Nashelsky Electronic Devices and
Recommended Texts No

Circuit Theory  10th Edition
3-

Websites
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https://www.amazon.com/Robert-L-Boylestad/e/B001HCV9ZU/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Louis+Nashelsky&text=Louis+Nashelsky&sort=relevancerank&search-alias=books

Grading Scheme

il ) Ll

Group Grade sl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good oo 2> 80-89 Above average with some errors

C - Good u> 70-79 Sound work with notable errors

D - Satisfactory lwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jouiio 50-59 Work meets minimum criteria
PHAGEFSEHFOUP | FX - Fail 23) . lJ (45-49) More work required but credit awarded

(a el

(60.-4590) . . .

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decjmal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-plass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlinef above.

aowl)odl 8oldl a9 73905

Module Information
Lol ) B5ld) leglzo

Engineering Project Design & Planning
Module Title Module Delivery
gl g9 miadl laudaxig prosai
Module Type C Theory
Module Code EEEC313 [ Lecture
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ECTS Credits 2

SWL (hr./sem) 50 Lab

L] Tutorial
Module Level 3 Semester of Delivgrjractical 6
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

e el Lo e
Module Leader e > e-mail o.yehya@uomosul.edu.iq
Dr. Omar Sh. Alyozbaky

Module Leader’s Acad. Title 3¢ bo Sliwl Module Leader’s Qualification o lguidl
Module Tutor e-mail
&bb doRo0 .D
. J.)LQ.”.).AL . i
Peer Reviewer Name e-mail makadr@uomosul.edu.ig
Mohamad N. Abdul
Kadir
Scientific Committee Approval Version Number
Date
Relation with other Modules
3N Gl 101 syl po &8l
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
anbi, Y olgizally alaill glig aml,all sslall ol
The student should be able to:
Module Aims 1. Select a realistic engineering project idea that serves their field of
specialization.
auwl)odl soladl Colanl 2. Formulate the project problem, objectives, and outcomes in a scientific

manner.

3. Prepare a preliminary design or an initial simulation model to verify the
feasibility of the idea.

4. Learn how to use certain laboratory equipment and how to handle or operate
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6.

it properly.

Prepare a work plan (timeline and implementation plan) that leads to the
completion of the engineering project.

Write a project proposal and deliver a preliminary presentation.

Module Learning
Outcomes

8lall aleill oo 4o
awl o]l

After completing the course, the student will be able to:

1. Formulate a well-structured proposal for the graduation project.
Select appropriate simulation/design tools according to the
specialization.

3. Create a system block diagram, circuit diagram, or flowchart.
Interpret preliminary simulation results and identify the required
improvements.

5. Prepare a timeline and organize the tasks of the project team.

6. Write a concise engineering report and deliver a clear presentation.

Indicative Contents

agobiYl wlgixall

First: Theoretical Component

A N o

N

10.
11.
12.
13.

The concept of the graduation project, its specifications, and success criteria.
Selecting a project idea and linking it to the needs of society and/or industry.
Formulating the Problem Statement, Objectives, and Scope.

Collecting scientific sources and managing references (IEEE style).

Fundamentals of the Engineering Design Process.

Requirements and constraints analysis (cost, time, availability of components,
safety).

Comparing solutions and selecting the optimal alternative (Decision Matrix).
Introduction to modeling and simulation for electrical engineering projects.
Preparing an implementation plan (WBS + Gantt chart) through a Work Breakdown
Structure by dividing the project into smaller parts (main tasks and sub-tasks) to
make execution clear and manageable.

Writing the project proposal and a concise technical report.

Principles of testing and verification (Test Plan).

Overview of research ethics (citation, originality, plagiarism).

Introduction to fundamental international standards in electrical engineering (IEC,
IEEE, ISO, NFPA, ANSI, BS) and their impact on safety and design/execution quality.

Second: Practical Component

1.

Selecting a practical applied or computer-based project for each group (2-4
students).
Preparing a concise proposal.

Conducting a preliminary literature review (12-15 references).
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4. Developing an initial simulation model (according to the specialization).
Identifying the tools and components required for the project.
6. Preparing a timeline with milestones, delivering a progress presentation, and a

preliminary final presentation for the graduation project.

Learning and Teaching Strategies

ealaily laid) sl

1. Interactive lectures

2. Group mentoring and guidance sessions
Strategies 3. Simulation, design, and hands-on laboratory sessions

4. Project-Based Learning (PBL)

5. Short weekly discussions and presentations

Student Workload (SWL)
e gl 10 J igumo dlbll il ) Josel)
Structured SWL (h/sem)
Structured SWL (h/w)

W cdlall plasioll Guwol,a)l Joxdl | 33 : 3
J i LA Le gl cdlall plaiiall Gl )l Joxll
Juasll
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol plaiioll e cuol,ll Joxdl | 17 ol plaiioll 56 cuwlyall Josl 113
Jasll J¥s L gunn]
Total SWL (h/sem)
I cdllal) JSII Gaolyadl Jaxdl |20
Juasall
Module Evaluation
Time/ Relevant Learning
Weight (Marks) Week Due

As Number Outcome
Formative | Quizzes 3 12% (4) 3,7,11 1,3, 4
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Assignments 2 4 %(2) 4,12 2,5
Projects / Lab. 5 20% (4) 2-12 All
assessment
On-site
) 1 4%(4) 9 All
assignment
Report
Summative Midterm Exam 1 10% 10 1-5
assessment | gina)| Exam 1 50% 16 All
Total assessment 100
Delivery Plan (Weekly Syllabus)
i) ) zlgioll
Week Material Covered
Week 1 Introduction to the Engineering Project: concept of a project, types of engineering projects, project
life cycle, and the role of the electrical engineer.
Week 2 Defining the project idea and formulating the engineering problem (Problem Definition) and
analyzing technical requirements.
Week 3 Engineering solution generation (Concept Generation) and comparison of alternatives using
engineering and economic criteria.
Week 4 . . . . .. . . . .
Engineering Design Process and its application to electrical engineering projects.
Week 5 p . . e . .
reparing the Project Proposal: objectives, scope, deliverables, and constraints.
Week 6 Project planning: Work Breakdown Structure (WBS) and defining activities and tasks.
Week 7 Project scheduling: Gantt charts, networks (PERT/CPM), and time estimation.
Week 8 Resource and cost management: cost estimation, budgeting, and human/technical resources.
Week 9 Risk management in engineering projects: risk identification, analysis, and mitigation strategies.
Week 10 Technical considerations in electrical projects: standards (IEC, IEEE), safety, reliability, and
sustainability.
Week 11 Quality management and engineering documentation: technical reports, drawings, and
specifications.
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Teamwork and engineering communication: team management, presentations, and engineering

Week 12
ethics.

Week 13 Project implementation and monitoring: progress tracking, change control, and performance
evaluation.

Week 14 | Project presentations and final evaluation: discussion of results, lessons learned, and future
improvements.

Week 15 Introduction to the Engineering Project: concept of a project, types of engineering projects, project life
cycle, and the role of the electrical engineer.

Week 16

Preparatory week before the final Exam

Learning and Teaching Resources

o illg elaitd] slas

Available in the

Library?

Text

Required Texts

Hugh Jack, Engineering Design, Planning, and

Management, 2nd Edition, 2021. (Elsevier Shop(

Recommended Texts Design. (Springer Link)

1. Christopher S. Coulston & Ralph M. Ford, Design
for Electrical and Computer Engineers, 2024.

(open.umn.edu)

2. Graeme Dandy, David Walker & Trevor Daniell,
Planning and Design of Engineering Systems,

2018. (Routledge)

3. C. Lessard, Project Management for Engineering

4. Engineering Capstone Design: Project Planning,
Organizing, and Executing. (Wiley)

5. Project Management, Planning and Control.
(drnishikantjha.com)

6. ladazi) JolSiall JaJl (oMo unl ool Gausdl
(Lsiw (sido) 2022 (wle g uinall 8,15]9

7. aoyliwll 8] e e wlslo] (Jiais cud alll aue

2020 3ueidl ] prosaid] oo awigll. (Google
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https://shop.elsevier.com/books/engineering-design-planning-and-management/jack/978-0-12-821055-0?utm_source=chatgpt.com
https://books.google.com/books/about/%D8%A5%D8%B6%D8%A7%D8%A1%D8%A7%D8%AA_%D8%B9%D9%84%D9%89_%D8%B9%D9%84%D9%85_%D8%A5%D8%AF%D8%A7%D8%B1%D8%A9_%D8%A7.html?id=k-PwEAAAQBAJ&utm_source=chatgpt.com
https://madani.store/books/%D8%A7%D9%84%D8%AF%D9%84%D9%8A%D9%84-%D8%A7%D9%84%D9%85%D8%AA%D9%83%D8%A7%D9%85%D9%84-%D9%84%D8%AA%D8%AE%D8%B7%D9%8A%D8%B7-%D9%88%D8%A5%D8%AF%D8%A7%D8%B1%D8%A9-%D8%A7%D9%84%D9%85%D8%B4%D8%B1%D9%88/?utm_source=chatgpt.com
https://www.drnishikantjha.com/booksCollection/Project%20Management%2C%20Planning%20and%20Control%2C%20Fifth%20Edition_%20Managing%20Engineering%2C%20Construction%20and%20Manufacturing%20Projects%20to%20PMI%2C%20APM%20and%20BSI%20Standards%20(%20PDFDrive%20).pdf?utm_source=chatgpt.com
https://www.wiley.com/en-us/Engineering%2BCapstone%2BDesign%3A%2BProject%2BPlanning%2C%2BOrganizing%2C%2Band%2BExecuting-p-9781394292141?utm_source=chatgpt.com
https://link.springer.com/content/pdf/10.1007/978-3-031-79303-5.pdf?utm_source=chatgpt.com
https://www.routledge.com/Planning-and-Design-of-Engineering-Systems/Dandy-Walker-Daniell-Dandy-Daniell-Foley-Warner/p/book/9781138031906?utm_source=chatgpt.com
https://open.umn.edu/opentextbooks/textbooks/1728?utm_source=chatgpt.com

Books)

8. Garold D. Oberlender, Project Management for
Engineering and Construction. (tempo.io)

9. Project Management Institute (PMI), PMBOK®

Guide. (cciedump.spoto.net)

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good o x> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 28) < lJ (45-49) More work required but credit awarded

(axzol |

(0-49) - - -

F - Fail cuwl, (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)dl 8oldl Caog 73905
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https://cciedump.spoto.net/arabicblog/blog/%D8%A3%D9%81%D8%B6%D9%84-10-%D9%83%D8%AA%D8%A8-%D9%81%D9%8A-%D8%A5%D8%AF%D8%A7%D8%B1%D8%A9-%D8%A7%D9%84%D9%85%D8%B4%D8%A7%D8%B1%D9%8A%D8%B9-%D8%A3%D9%81%D8%B6%D9%84-%D9%83%D8%AA%D8%A8-%D8%A5%D8%AF/?utm_source=chatgpt.com
https://www.tempo.io/blog/top-project-management-books-engineers-manufacturers?utm_source=chatgpt.com
https://books.google.com/books/about/%D8%A5%D8%B6%D8%A7%D8%A1%D8%A7%D8%AA_%D8%B9%D9%84%D9%89_%D8%B9%D9%84%D9%85_%D8%A5%D8%AF%D8%A7%D8%B1%D8%A9_%D8%A7.html?id=k-PwEAAAQBAJ&utm_source=chatgpt.com

Module Information
Gl yd) Balad) oo ¢lmo

English language 3

Module Title 3 a5V aslll Module Delivery
Module Type Support or related learning activity Theory
Module Code EEEC314 O Lecture
ECTS Credits 2 O Lab
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Scientific Committee Approval

Date

Version Number

V1

Relation with other Modules

) Gal 1 sl g0l 2o @MY

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents
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¢ Develop technical communication skills for labs, projects, and engineering
Module Aims teamwork.

il oJ | 8oLl Jlmi ¢ Produce clear technical documents using standard report structure and formatting.
e Communicate data and results accurately in writing and speech.

¢ Strengthen critical reading of technical documents and specifications.

1. Write structured lab reports and short technical reports with correct formatting.
Module Learning 2. Describe methods, results, and figures using accurate technical language.
Outcomes 3. Prepare project documents: objectives, scope, timeline, and limitations.

4. Deliver a technical presentation (4-6 minutes) and respond to questions

8oLl plaill wls s professionally.
e 5. Perform peer review using a rubric and improve drafts based on feedback.

6. Read technical documents and extract key requirements/specifications.

e Technical style: clarity, concision, and appropriate voice (active/passive).
e Lab report components: Aim, Method, Results, Discussion, Conclusion.

L. e Figures/tables: captions, referencing, and describing trends.
Indicative Contents

ag b)Yl wlgizall

¢ Project documents: proposal, progress report, and meeting minutes.
e Professional writing: memos, emails, and short documentation.
e Presentation and poster language; Q&A techniques.

e Peer review and revision cycles.

Learning and Teaching Strategies

ol alxd] byl i

Project-based tasks, lab-report simulations, peer review workshops, presentation

Strategies rehearsals, and instructor feedback on drafts.

Student Workload (SWL)
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Structured SWL (h/sem)
Structured SWL (h/w)

. L Lo 33 2.2
S Jloll abasioll ol ol | L sl Jlal) plaiiall Gl 2l Jasll
Juas]l
Unstructured SWL (h/sem) Unstructured SWL (h/w)

ol alasiall e Gulyall Jaxdl | 17 el plaiiall e )l Joxl 11
Juaall JW> L gl

Total SWL (h/sem)

I ol LIS Guolodl Josdl [ 33

Juasall
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 3 30% 4,6,9 LO1-LO2
Formative Assignments 2 10% 6,11 LO1-LO3
assessment [ proiects / Lab. 0%

Report 1 10% 7 LO1-LO3
Summative Midterm Exam 1 10% 8 LO1-LO2
assessment | rina) Exam 1 50% Final exam | LO1-LO6
Total assessment 100% - LO1-LO6
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Delivery Plan (Weekly Syllabus)

Al el zlgiall

Week Material Covered
Week 1 Technical writing principles; diagnostic and course orientation.
Week 2 Lab report structure; sample report analysis.
Week 3 Methods/results language; describing procedures.
Week 4 Figures/tables language; Quiz.
Week 5 Lab report drafting workshop.
Week 6 Lab report submission + Assignment 1 feedback.
Week 7 Project proposal and progress report components; Report due.
Week 8 Midterm exam + feedback plan.
Week 9 Meeting minutes; requirements/specifications reading.
Week 10 | professional emails/memos; documentation clarity.
Week 11 | project document workshop + Assignment 2.
Week 12 | presentation skills + slide language and design rules.
Week 13 | student technical presentations + Q&A.
Week 14 | peer review and revision workshop.
Week 15 Comprehensive revision + sample final questions.
Week 16

Preparatory week before the final Exam

Learning and Teaching Resources
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Text

Available in the

Library?

Required Texts

Alley, The Craft of Scientific Writing (selected chapters) +
instructor templates for reports.

Yes / Online

Recommended Texts

Cambridge English for Engineering (advanced units). Selected
technical manuals/spec sheets.

Online

Websites Yes (online)
Grading Scheme
ko) Ll

Group Grade sl Marks (%) | Definition

A - Excellent il 90 - 100 Outstanding Performance

B - Very Good oo > 80-89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jouiio 50-59 Work meets minimum criteria
Fail Group FX - Fail (a.zllxo“ (45-49) More work required but credit awarded
(0 - 49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
Lol ) B5ld) Dle glzo

) Satellite Communications )
Module Title Module Delivery
Module Type Core Theory
Module Code EEC 413 [ Lecture
Number of [ Lab
Credit Hours
(Total) / 4/3 Tutorial
Number of Units .
(Total) ] Practical

] Seminar
Module Level UGx11 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) College | UoM2 - (Engineering)
Dr. Omar Sharaf Deen Yehya Al- ) )

Module Leader Y e-mail | o.yehya@uomosul.edu.iq

Yozbaky

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

PH.D.

Module Tutor Dr. Saad Ahmed Ayoob e-mail sa_ah_ay@uomosul.edu.iq
. Dr Saad Wasmi . . .
Peer Reviewer Name e-mail | s.w.o.luhaib@uomosul.edu.iq
Osman
Scientific Committee Approval
' LiAacta e 01/09/2023 Version Number | 1.0

Date

Relation with other Modules

) Lpl 1 sl g0l o @MY

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims

dauwl )]l eoladl WOloal
y)

144. To provide an understanding of the principles and technologies behind satellite
communications.

145. To teach the basics of satellite orbits and link budgets for satellite
communications systems.

146. To provide an awareness of the various segments of a satellite
communications system, including transponders and tracking, telemetry,
command, and monitoring (TT&C).

147. To develop an understanding of signal propagation through the atmosphere,
including ionospheric effects and rain attenuation.

148. To teach the different types of satellite access technologies, such as FDMA,
TDMA, CDMA, and SDMA.

149. To provide knowledge of international standards and regulations governing
satellite communications.

150. To develop an awareness of the various applications of satellite
communications, including direct broadcast satellite (DBS) systems.

151. To teach students to perform link budget calculations and assess the feasibility
of a satellite communications system.

Module Learning
Outcomes

solol) plaidl b ,x0
apw |l

148. Understanding the evolution of satellite communications and its various
applications.

149.  Ability to calculate elevation and azimuth angles to the satellite.
150. Knowledge of frequency allocation for satellite communications.

151. Understanding the types of satellites and their respective orbits, as well as
examples such as INTELSAT and U.S DOMSATS.

152. Knowledge of Kepler's laws and their application to satellite communications.

153. Understanding the various segments of satellite communications systems,
including radio wave propagation and ionospheric effects.

154.  Ability to calculate satellite link parameters, including EIRP, transmission
losses, and noise temperature.

155. Knowledge of different satellite access technologies such as FDMA, TDMA,
CDMA, and SDMA.
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156. Understanding of international standards such as the T-carrier telephony
system and compressor/expander technology.

157. Knowledge of centralized and decentralized control systems, including the
SPADE system.

Indicative Contents

ali Yl wlgizall

Indicative content includes the following.

Project is a phrase that can refer to a variety of tasks, activities, or deliverables in different
contexts. Generally, a project involves a set of planned activities with a defined objective or goal
[30 hrs.].

A report is a document that presents information about a specific topic, usually including
findings, analysis, and recommendations. Projects often require reports as part of the

deliverables or outcomes. [40 hrs.]
Revision problem and tutorial classes [15 hrs.]

Quizzes [4 hr.]

Learning and Teaching Strategies

sl e it

The primary strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials,
and by considering types of simple reports involving some interesting sampling
activities for the students.
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 5 5% (5) 48,12 LO#1,5,8and 9
Assignments 5 5% (5) 2to 12 LO#1,2,4,67,8and 9
Formative Onsite
assessment Assignments
Projects /
Report
Summative Midterm Exam 1.30 hr 30% (30) 8 LO # 1-5
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assessment

Final Exam 3hr 60% (60) 16 All

Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
A e Zzlgiad)

Week Material Covered

Week 1 Introduction to Satellite Communications, Evolution of Satellite Communication, Elevation Angle to
Satellite, Azimuth Angle to Satellite, Applications of Satellites, Frequency allocation for satellite

Week 2 Type of Satellites (Based on Orbits): (GEO, LEO, MEO, HEO, Polar Orbit),

Week 3 | satellite Examples (INTELSAT, U.S DOMSATS), Direct Broadcast Satellite System DBS.

Week 4 | Kepler’s Laws (First and Second).

Week 5 Satellite Communications Segments, Radio Wave propagation.

Week 6 lonospheric Effects, Rain Attenuation, Other Propagation Impairments, Angle of Elevation and
propagation impairments, Propagation delay.

Week 7 Satellite Construction, Satellite Transponder, Tracking, Telemetry, Command, and
Monitoring.

Week 8 Mid-term Exam

Week 9 Satellite Link Parameters, Equivalent Isotropic Radiated Power (EIRP), Transmission Losses.

Week 10 | Bad weather loss, Noise Temperature.

Week 11 | yplink and down signal budget calculations, Microwave Interference.

Week 12 | satellite Access (FDMA, TDMA, CDMA, SDMA).

Week 13 International Standards (The T-carrier TDM/PCM telephony system), Compressor and expander
(Compander).

Week 14 | centralized and Decentralized Control, SPADE system.

Week 15 Discussions repots

Week 16 | preparatory week before the final Exam
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Learning and Teaching Resources

Available in the

Text i
Library?
[1] Louis J. Ippolito, Jr, “Satellite Communications Systems
Engineering”, 2008.
Required Texts Yes
[2] G. Maral & M. Bousquet,“ Satellite Communications Systems”, 5"
Edition, 2009.
Bruce R. Elbert, “Introduction to Satellite Communication”, 3™ Edition,
Recommended Texts Yes

2008.

https://www.tutorialspoint.com/satellite_communication/

Websites . o ]
satellite_communication_introduction.htm
Grading Scheme
il L

Group Grade il Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good o x> 80 -89 Above average with some errors

C - Good u> 70-79 Sound work with notable errors

D - Satisfactory Luwgis 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria

. 9) ol . .
PYAGGPSGFOUP | FX - Fail 248) (45-49) More work required but credit awarded
(axzoll

(6Q-490) . : .

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Dec
of 54.5 will be rq
condone "near-p|
rounding outline

mal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
unded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
ass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic

d above.
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Module Information
Lol ) B5ld) Dle glzo

i Digital Signal processing I .
Module Title Module Delivery
Module Type Core Theory
Module Code EEC 404 [ Lecture
Number of [ Lab
Credit Hours
(Total) / 3/2 Tutorial
Number of Units O] Practical
(Total) ractica
1 Seminar
Module Level UGx11 4 Semester of Delivery 7

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader

Dr. Omar Sharaf Deen Yehya Al-
Yozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Asst. Prof

Module Leader’s Qualification

PhD.

Module Tutor Dr. Mohammed Younis Thanoun e-mail | myounisth@uomosul.edu.iq
Peer Reviewer Name g;rsnzand Wasmi e-mail | s.w.o.luhaib@uomosul.edu.iq
SD Cai:’:ﬁﬁc Committee Approval | ) /19,2023 Version Number | 1.0
Relation with other Modules
) Gpl 1 sl g0l o @MY
Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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1. Demonstrate an understanding of basic discrete-time systems, linearity, time-
invariance, stability, impulse response and discrete convolution.

2. Implement discrete time systems, recursive and non-recursive realizations.
3. Perform Z transform and finding the inverse Z transform including its properties.

4. Demonstrate an understanding of frequency analysis of both continuous and
discrete signals.

5. Demonstrate an understanding of frequency response of linear time invariant
systems.

6. Demonstrate an understanding of discrete Fourier transform, its properties and
applications.

7. Design FIR and IIR digital filters.

Module Learning
Outcomes

solol) plidl b x0
apw |l

1. Discrete time signals.

2. Discrete Convolution and Correlation.
3. Z-transform.

4. Fourier Series, Fourier Transform.

5. Frequency Response of LTI Systems.

6. Sampling and Reconstruction of Signals.
7. Discrete and Fast Fourier Transform.

8. Design of FIR and IIR Digital Filters.

Indicative Contents

agobiYl wlgixall

Indicative content includes the following.
Part A - introduction to the theory of digital signal processing (DSP
. Introduction to discrete linear systems

Digital Signals and Systems: Classification of Systems, Linear System, Time-Invariant System,
Causal System, Stability [6 hrs.]

Digital Convolution: Graphical Method, Table Lookup Method, Matrix by Vector Method, Linear

Convolution and Circular Convolution, Deconvolution [6 hrs.]
Revision problem and tutorial classes [6 hrs.]
Quizzes [1 hr.]

Part B- Fourier transforms AND Z- transforms
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Discrete-Time Fourier Transform and Linear Time Invariant Systems[6 hrs.]

The Z transform, Regions of convergence and Z-transform properties and Inverse
Z-transform[6é hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part C- The discrete Fourier transform and fast Fourier transform

The discrete Fourier transform[6 hrs.]

The fast Fourier transform [6 hrs.]

Revision problem and tutorial classes [6 hrs.]

Quizzes [1 hr.]

Part D- Digital filter design

Digital filter design (Finite impulse response (FIR) filters) [6 hrs.]
Infinite impulse response (lIR) filters) [6 hrs.]

Structures and properties of FIR and IIR filters and review[6 hrs.]
Revision problem and tutorial classes [9 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

sy el il

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of some software program involving some sampling activities
that are interesting to the students ( Matlab and Labview).

Module Evaluation
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Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 5 5% (5) 48,12 LO #1,5,8and 9

Assignments 5 5% (5) 2to 12 LO#1,2,4,67,8and 9
Formative Onsite

i 6 LO #1-7

assessment Assighments

Projects

Report Continuous All
T Midterm Exam 1.30 hr 30% (30) 7 LO# 1-5
assessment [ ginal Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Al e pna) zlgial

Week Material Covered
Introduction to discrete linear systems
Week 1 .. . e . . .
Digital Signals and Systems: Classification of Systems, Linear System, Time-Invariant System, Causal
System, Stability
Week 2 Digital Convolution: Graphical Method, Table Lookup Method, Matrix by Vector Method, Linear
Convolution and Circular Convolution, Deconvolution
Week 3 Fourier transforms review
Discrete-Time Fourier Transform and Linear Time Invariant Systems
[1] Transform definitions.
Week4 | [2] Theorems.
[3] Frequency response of linear time invariant systems.
[4] Phase and group delays
Week 5 The Z transform, Regions of convergence and Z-transform properties. Inverse Z-transform
Week 6

Sampling
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[1] Sampling continuous-time signals: the sampling theorem.
[2] Aliasing.

[3] Re-sampling digital signals.

Week7 | Midterm review.

Week8 | Mid-term Exam

The discrete Fourier transform

[1] Definition of DFT and relation to Z-transform.
Week 9 [2] Properties of the DFT.

[3] Linear and periodic convolution using the DFT.

[4] Zero padding, spectral leakage, resolution and windowing in the DFT

The fast Fourier transform
Week 10 | [1] Decimation in time FFT.

[2] Decimation in frequency FFT.

Digital filter design (Finite impulse response (FIR) filters)
[1] Window design techniques.
Week 11 [2] Kaiser window design technique.

[3] Equiripple approximations.

Digital filter design (Infinite impulse response (lIR) filters)
Week 12 | [1] Bilinear transform method.

[2] Examples of bilinear transform method

Structures and properties of FIR and IIR filters and review
[1] IR - Direct, parallel and cascaded realizations.

Week 13
[2] FIR - Direct and cascaded realizations

[3] Coefficient quantization effects in digital filters

Week 14 | Final review

Week 15 | Final Exam

Learning and Teaching Resources
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Available in the
Text .
Library?
1) "Digital Signal Processing Principles, Algorithms, and
applications", John G. Proakis, Dimitris G. Manolakis, Third Edition
Required Texts (1996). no
2) "Applied Digital Signal Processing Theory and Practice", Dimitris G.
Manolakis, Vinay K. Ingle, First Edition (2011).
Schaum's Outline of Digital Signal Processing, M. Hays, McGraw-Hill,
1999: This complements Mitra with lots of worked examples and
Recommended Texts . ) . No
summaries of each topic as well as a large number of additional
problems.
Websites
Grading Scheme
Sl ) Lo
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
B - Very Good s sz 80-89 Above average with some errors
Success Group
C - Good > 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lwsgio 60 - 69 Fair but with major shortcomings
E - Sufficient Jouiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl, (45-49) More work required but credit awarded
(az Lol |
(0-49) - - -
F - Fail cuwl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

dons) ;01 B5lad) Lo g Zdgad
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https://www.softwaretestinghelp.com/digital-signal-processing-tutorial/

Module Information
L) ;) Balod) ile glre

) Microelectronics I .
Module Title Module Delivery
I dasud) olog AN

Module Type Core Theory

Module Code EEC 405 [ Lecture

Number of [1Lab

Credit Hours

(Total) / 3/3 Tutorial

Number of Units O Practical

(Total) ractica
1 Seminar

Module Level UGx11 4 Semester of Delivery 7

Administering Department 2 - (Electrical Engineering) College | UoM2 - (Engineering)
Dr. Omar Sharaf Deen Yehya Al-
Module Leader e-mail ) .edu.i
Yozbaky o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification PH.D.
Module Tutor Dr. Mohammad Tariq Yaseen e-mail | mtyaseen@uomosul.edu.iq
Dr Saad Wasmi
Peer Reviewer Name Osman e-mail | s.w.o.luhaib@uomosul.edu.iq
Scientific Committee Approval
Dot 5 01/09/2023 Version Number | 1.0

Relation with other Modules

) Gpl 1 sl g0l 2o @MY

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

Byals ) lgiomally @laid) a5y duwl ) 83lad) C3lual
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Module Aims
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152. To develop problem solving skills and understanding of
microelectronics concepts with the microwave devices.

153. To understand microelectronics with electronics devices.

154. To include the microelectronics with available software such as CST
simulation, ADS simulation, and COMSOL simulation.

Module Learning 158. Recognize how microelectronics connected with the electronics
Outcomes devices.

159. List the various terms associated with microelectronics.

160. Summarize what is meant by a microelectronics.

kel alatl] il e

EYWAPIN ] 161. Identify microelectronics applications.

Indicative content includes the following.

Part A - microwave devices

DIAC, TTL,RTL, ECL, LED, MS, . [35 hrs.]
Revision problem and tutorial classes [6 hrs.]
Indicative Contents ]
Quizzes [1 hr.]

Lsla Y mlgiomal] Part B- Digital circuit analyses

DTL, MOS, CMOS, DMOS, NMOS, [12 hrs.]

Revision problem and tutorial classes [8 hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

oalzilly alaid) slyess)

295
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The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials

Strategies and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 5 5% (5) 48,12 LO#1,5,8and 9

Assignments 5 5% (5) 2to 12 LO#1,2,4,67,8and 9
Formative Onsite
assessment Assignments

Projects / Lab.

Report
G Midterm Exam 1.30 hr 30% (30) 7 LO # 1-5
assessment | inal Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

) el 7 gl

Week Material Covered
Week 1 Energy and band theory,
Week2 | pN diode
Week 3 | |MPAD diode
Week 4 Gun diode
Week 5 IGBT transistor
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Week 6 | Thyristor

Week 7 Triac,

Week8 | 7T, RTL, DTL

Week 9 Metal semiconductor device

Week 10 | DIAC device

Week 11 | Faprication of circuits

Week 12 | Fabrication of circuits

Week 13 | | ASER light concept + LASER diode

Week 14 | solar cell

Week 15 | solar cell

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources
i3y eleid] jslas
- Available in the
Library?
Required Texts ELECTRONIC DEVICES Floyd Yes
Recommended Texts Microelectronics: Circuit Analysis and Design by Neaman No
Websites Microelectronics for Microwave devices
Grading Scheme
Sl bl

Group Grade i) Marks (%) | Definition
Success Group | A - Excellent 5Lkl 90 - 100 Outstanding Performance
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B - Very Good FESVES 80-89 Above average with some errors
(50 - 100) C - Good VS 70-79 Sound work with notable errors

D - Satisfactory Lge 60 - 69 Fair but with major shortcomings

E - Sufficient Isrie 50-59 Work meets minimum criteria
Fail Group FX - Fail (Ixlrad) 13) aul, | (45-49) More work required but credit awarded
(0-49) F - Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)odl 8oldl a9 73905

Module Information
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) Computer Networks II .

Module Title Module Delivery
II gl ol
Module Type Core Theory
Module Code EEC 411 Lecture
Number of (] Lab
Credit Hours
(Total) / 3/2 Tutorial
Number of Units )
(Total) [ Practical
O Seminar

Module Level UGx11 4 Semester of Delivery 8

Administering Department

2 - (Electrical Engineering)

College | UoM2 - (Engineering)

Module Leader

Omar Sharaf Deen Yehya Al-Yozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification

Ph.D.

Module Tutor Firas S. Alsharbaty e-mail alsharbaty@uomosul.edu.iq
. Dr Saad Wasmi ) . .
Peer Reviewer Name e-mail | s.w.o.luhaib@uomosul.edu.iq
Osman
Scientific C ittee A |
clentiic tommittee Approval 1 41/09/2023 Version Number | 1.0
Date
Relation with other Modules
Prerequisite module Computer Networks Semester 7
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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155. Understand Basic concepts of network security.

156. History of encryption techniques.

157. AES symmetric encryption technique.

158. public-key encryption and RSA.

159. Message Authentication and Hash Functions.
160. Authentication Protocols.

161. Cryptographic Systems.

162. Network Security Tools.

Module Learning
Outcomes

solol) plaidl w30
apw |l

This course provides students with basic knowledge in:

Basic concepts of network security; History of encryption techniques; AES symmetric
encryption technique; public-key encryption and RSA; Message Authentication and
Hash Functions; Authentication Protocols; Cryptographic Systems: Secure Socket
Layer (SSL), Virtual Private Network (VPN), and Kerberos; Access Control of Computer
Resources; Computer Viruses,

Malicious and Antivirus Software; Network Security Tools: Firewall, Intrusion
Detection System (IDS) and Intrusion Prevision System (IPS); Web Security, Email
Security and Password Management; and Security of Wireless Networks.

Indicative Contents

agobiVl wlgixall

Learning and Teaching Strategies

ealaidly @lad) b))

Strategies

Lessons with electronic slides' projection, live demos and training on emulation and
network tools and connected devices.

In relation to the kind of activities and didactical methods adopted, the attendance to

Module Evaluation
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Time/ Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 5 5% (5) 48,12 LO#1,5,8and 9
Assignments 5 5% (5) 2to 12 LO#1,2,4,67,8and 9
Formative Onsite
assessment Assignments é LO#L7
Projects / Lab.
Report
Qe Midterm Exam 1.30 hr 30% (30) 7 LO# 1-5
assessment | Einal Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
) esnad) zlgial)
Week Material Covered
Week 1 Basic Concepts of Network Security.
Week 2 History of Encryption Techniques.
Week 3 Symmetric Encryption Technique and AES.
Week 4 Public-Key Encryption Techniques and RSA.
Week 5 | Message Authentication and Hash Functions.
Week 6 Authentication Protocols & Cryptographic Systems: Secure Socket Layer (SSL).
Week 7 Virtual Private Network (VPN).
Week 8 Kerberos.
Week 9 Computer Viruses, Malicious. Antivirus Software.
Week 10 | Antivirus Software.
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Week 11 Firewall Architecture and Administration.

Week 12 | |ntrusion Detection System (IDS) and Intrusion Prevision System (IPS).

Week 13 | web Security, Email Security and Password Management.

Week 14 | The concept of Blockchain

Week 15 | Consensus Algorithms

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

Text

Available in the

Library?

Required Texts

1- Cryptography and network Security Principles and Practice Sixth

edition William
Stallings.

2- Network Security eSSeNtialS: Applications and Standards Sixth
edition Global

edition.

Yes

Recommended Texts

Computer Security Principles and Practice Fourth Edition Global

Edition William Stallings Lawrie Brown.

No

Websites
Grading Scheme
Group Grade Pyl Marks (%) | Definition
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A - Excellent Jliol 90-100 | Outstanding Performance

B - Very Good o x> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jouiio 50-59 Work meets minimum criteria
Fail Group FX - Fail (a.>J L] (45-49) More work required but credit awarded
(0-49) - - -

F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)dl 8oldl a9 73905
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Module Information
L) ;) Balod) ile glre

Electronics and Communications Lab. III

Module Title Module Delivery
Module Type Core O Theory
Module Code EEC 407 [ Lecture
Number of Lab
Credit Hours
(Total) / 4/2 U Tutorial
Number of Units O] Practical
(Total) ractica

O Seminar
Module Level UGx11 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)

Dr. Omar Sharaf Deen Yehya Al- .
Module Lead -mail . .edu.
odule Leader Yozbaky e-mai o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification PH.D.
Module Tutor Ahmed | Alghannam e-mail | ahmed_edrees@uomosul.edu.iq
Dr Saad Wasmi
Peer Reviewer Name Osman e-mail | s.w.o.luhaib@uomosul.edu.iq
Scientific Committee Approval
I ! pprov 01/09/2023 Version Number | 1.0
Date
Relation with other Modules
Y Gl 1) sl gl po &8

Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Vl wlginally eleill gl dawwl,xJl 85l Clanl
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Module Aims

auwl)odl soladl Colanl

The lab course tries to present practical experiments based on several hardware
devices like microcontroller digital circuits boards also simulation environments like
MATLAB, ORCAD, Arduino IDE, and Opnet software.

After completing this course, students should have the knowledge about:
. Microcontroller programming.

. Digital electronics circuit and application.

. Various types of Computer networks and its configurations.

. Microcontrollers and its application.

. Understanding control circuits theory.

. Solar cell characteristics and its connection methods.

. Digital communication techniques.

O N O~ DWDN R

. Signal analysis using MATLAB and microcontroller.

Module Learning
Outcomes

soll) plaidl b ,x0

agwl,J]

162. Dealing with laboratory equipment and electrical elementsin a
professional and scientific manner.

163. Ability to analyze digital circuit in time domain.

164. Building a scientific mentality for the student through his ability to
interpret the practical results according to theoretical concepts.

165. Develop the student's ability to simulate electronic circuits in line
with his scientific abilities.

166. Students will be able to understand practically digital carrier
modulation system and the differences between different techniques.

167. Learn programing in C-language for important basic algorithms.

168. Students will be able to introduce the world of digital controller of
digital circuit using microcontroller.

169. Gain the ability to build signal analysis device in frequency domain
using Arduino and MATLAB.

Indicative Contents

agobiVl wlgixall

Indicative content includes the following.
Part A

Pam and PCM systems, sampling, quantization, and the encoding. PCM Transmission
Bandwidth, PCM Signal-to-Quantization-Noise Ratio. Learn Arduino programing using

C-language. [10hrs.]
Quizzes [1 hr.]
PartB

Binary line coding, extract the differences between the NRZ and RZ. Digital carrier
modulation On-Off Keying (OOK) and Amplitude Shift Keying (ASK). Network

connection topologies. Data acquisition concept. System transfer function
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characteristics in MATLAB [20 hrs.]
Revision problem and tutorial classes [10hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies

aalxitly alaid] slyzmys)

The main strategy that will be adopted in delivering this module is to encourage
. students’ participation in the exercises, while at the same time refining and expanding
Strategies . L . L . . . .
their critical thinking skills. This will be achieved through labs, interactive experiments
and software simulation in laptops/PC.
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 2 5% (5) 4,8,12 All
Formative
Report
assessment
Practical Exam
Onsite
. 1 5%(5)
assignment
RuErE Theoretical Exam 1 30% (30) 7 All
assessment | Einal Exam 3hr 60% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Lab. Syllabus)
el egnnd] Z g
Week Material Covered
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Week1 | 1. Pulse Amplitude Modulation (PAM) & Pulse Code Modulation (PCM)

Week 2 2. Introduction to OPNET Modeler

Week3 | 3. Time Division Multiplexing (TDM)

Week4 | 4. Introduction to Digital Carrier Modulation

Week5 | 5. Root locus Design in MATLAB

Weeké | 6. QAM Modulation and Demodulation

Week7 | 7. Network Protocols Capturer and Analyzer

Week8 | 8. Ethernet and Bus Topology

Week9 | 9. Ethernet and Star Topology

Week 10 | 10. Serial Data Communication and Flow Control Using PC COM Port With Matlab

Week 11 | 11. Understanding ADC concept using Arduino microcontroller

Week 12 | 12. Understanding system transfer function using MATLAB

Week 13 | 13. PISO/SIPO digital data transmission concept

Week 14 | 14. Understanding the concept of Data acquisition using ARDUINO

Week 15 | 15. Using Arduino microcontroller to drive a stepper motor driver circuit

Learning and Teaching Resources

Available in the

Text i
Library?
-Jerry Luecke “Analog and Digital Circuits for Electronic Control
System Applications” Elsevier.
-Forouzan, B.A. "Data Communications and Networking". 4th Yes

Required Texts Edition, McGraw Hill Higher Education, New York.
(electronic books)

-Gary Dunning, “Introduction to Programmable Logic
Controllers”, Thomson, 2nd Edition

-Proakis, J. G., and M. Salehi. "Digital communications 5th
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Edition McGraw-Hill." New York (2008).

-Farid Golnaraghi and KUO “Automatic Control Systems” Simon
Frase, Ninth Edition

-Simon Monk “Programming Arduino® Next Steps” Going
Further with Sketches Second Edition, Copyright © 2019 by
McGraw-Hill Education

Recommended Texts No
Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good oo x> 80 -89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jorbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawly (45-49) More work required but credit awarded

(a=d leod

(0-49) : - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

sl o)l 83la)l Caog Eoges

Module Information
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Graduation Project
Module Title Module Delivery
G g g e
Module Type Suport O Theory
EEC 418

Module Code [ Lecture
Num.ber of (] Lab
Credit Hours
(Total) / 4/4 Tutorial
Number of Units .
(Total) ] Practical

Seminar
Module Level UGx11 4 Semester of Delivery 7
Administering Department 2 - (Electrical Engineering) | College | UoM2 - (Engineering)
Module Leader | Omar Sharaf Deen Yehya Al-Yozbaky e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Assistant Professor Module Leader’s Qualification Ph.D.
Module Tutor Firas S. Alsharbaty e-mail alsharbaty@uomosul.edu.iq

. Dr Saad Wasmi . . .
Peer Reviewer Name e-mail | s.w.o.luhaib@uomosul.edu.iq
Osman
Scientific C ittee A |
clentiic tommittee Approval 1 11/09/2023 Version Number | 1.0
Date
Relation with other Modules

Prerequisite module Engineering Project Design & Planning Semester 6
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

abi,Y wlsizally pledl mlig dmwl,adl 83kl Coloal

Module Aims
The graduation project aims to provide students with the opportunity to apply
theoretical and practical engineering knowledge to solve a real engineering problem.
The project is divided into two complementary parts. Part | focuses on problem

awwl )l soladl Lolonl
y)
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definition, literature review, and project planning, while Part Il emphasizes
implementation, testing, analysis, and final reporting.

By the end of the Graduation Project I, students will be able to:

¢ Identify and formulate an engineering problem.

Module Learning e Conduct a comprehensive literature review using scientific sources.
Outcomes e Propose suitable methodologies and system designs.

¢ Implement hardware, software, or simulation-based solutions.

e Analyze results critically and validate performance.

oLl p.Lv.'iJl ub).zo e Prepare a complete technical report following academic standards.

) ¢ Present and defend the project professionally.
agwl ol

e Selection and approval of project topic.
Indicative Contents e Problem definition and objective formulation.
o Literature review and background study.
anliv Y wlgizall ¢ System requirements and methodology design.
e Project planning and timeline preparation.

Learning and Teaching Strategies

bl el el Rl

The project is delivered through supervised independent work. Students meet
regularly with their academic supervisor for guidance, feedback, and progress
Strategies evaluation. Emphasis is placed on self-learning, problem-solving, and professional
responsibility.
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Progress 0 -
Formative , 2 5% (5) 212 LO #1, #2, #4, #6, #7,
Meetings /
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Review #8, #9
Interim
Assignments
(Literature
review, 6 LO #1-#7
methodology,
progress
assessment reports)
On-site
Evaluation /
] 7 LO #1-#5
Supervisor
Observation
1 5%(5)
1 30% (30)
Final Project
Summative Report & Oral 3hr 60% (50) 16 All LOs
assessment Defense
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
A el Zlgial)
Week Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
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Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Week 16

Learning and Teaching Resources

u.;:g).\.ﬁb ‘o.lx,d\ JALo.o

Available in the
Text
Library?
Required Texts
Recommended Texts
Websites
Grading Scheme
il ) Lo

Group Grade sl Marks (%) | Definition

A - Excellent Jliol 90-100 | Outstanding Performance
Success Group | B - Very Good lhs x> 80 -89 Above average with some errors
(50 - 100) C - Good u> 70-79 Sound work with notable errors

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings
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E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 28) < lJ (45-49) More work required but credit awarded
(axzoll
(0 - 49) - - -
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
Lol ) B5ld) leglzo

Module Title

Mobile Communications

Module Delivery
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Module Type Core Theory
Module Code EEC 403 [ Lecture
Number of (Lab
Credit Hours
(Total) / 3/3 Tutorial
Number of Units O] Practical
(Total) ractica
] Seminar
Module Level UGx114 Semester of Delivery 8

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader

Dr. Omar Sharaf Deen Yehya Al-
Yozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification

PH.D.

Module Tutor Dr. Saad Ahmed Ayoob e-mail sa_ah_ay@uomosul.edu.iq
Peer Reviewer Name (D)Zrizand Wasmi e-mail | s.w.o.luhaib@uomosul.edu.iq
SD‘:::ﬁﬁc Committee Approval | /02023 Version Number | 1.0
Relation with other Modules
) Gl 1 sl g0l o @MY
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlginally pleill glig dwwl o)l 8sloll Colanl

Module Aims

agnl )l 83kl Gl

163.
characteristics.

164.

165.

166.

Introducing the different types of mobile communication systems and their

Exploring the cellular concept and its fundamental system design principles.
Investigating frequency reuse techniques and channel assignment strategies.

Examining handoff strategies and practical considerations for successful
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handoff.

167. Analyzing interference and its impact on system capacity, specifically co-
channel and adjacent channel interference.

168. Demonstrating the effectiveness of power control techniques in reducing
interference.

169. Discussing trunking and grade of service concepts, including Erlang B and C
blocked call models.

170. Understanding methods for improving coverage and capacity in cellular
systems.

171.  Evaluating the evolution of cellular systems across generations, including 1G,
2G, 3G, and 4G.

172. Comparing different cellular systems, such as AMPS, ETACS, N-AMPS, USDC(D-
AMPS), GSM, CDMA, and LTE.

173. Introducing large-scale propagation models and their practical link budget
design using path loss models.

174.  Exploring outdoor propagation models, such as Okumura model, Hata model,
and Walfisch-Bestoni models.

175. Understanding indoor propagation, small-scale fading, and multipath,
including their associated properties such as Doppler shift, shadowing, and
multipath propagation.

176.  Analyzing parameters of mobile multipath channels and types of small-scale
fading, such as Rayleigh and Rician distributions.

Module Learning
Outcomes

solol) plaidl w30
aw |l

170. Understanding the fundamentals and types of mobile communication
systems.

171. Understanding the concept of cellular systems, system design
fundamentals, and frequency reuse.

172. Understanding channel assighnment and handoff strategies, as well as
practical handoff considerations.

173. Understanding interference and system capacity, co-channel
interference, adjacent channel interference, and power control for reducing
interference.

174. Understanding trunking, grade of service, and blocked call analysis
(Erlang B and Erlang C models).

175. Understanding techniques for improving coverage and capacity in
cellular systems.

176. Understanding the architecture, frequency hopping, direct sequence
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spread spectrum, and comparison of 1G (AMPS, ETACS, N-AMPS, USDC), 2G
(GSM, 15-95, 1S-54), 3G (UMTS), and 4G (WiMAX, LTE) mobile communication
systems.

177. Understanding large scale propagation models, outdoor propagation
models such as Okumura, Hata, and Walfisch-Bestoni, and indoor propagation,
small scale fading, and multipath.

178. Understanding the properties of small-scale multipath propagation,
Doppler shift, shadowing, and parameters of mobile multipath channels.

179. Understanding types of small-scale fading and their distributions, such
as Rayleigh and Rician distributions, and their impact on mobile
communication systems.

Indicative Contents

ay b)Yl wlgizall

Indicative content includes the following.

Practical Workshops is a phrase that can refer to a variety of tasks, activities, or deliverables in
different contexts. Generally, a project involves a set of planned activities with a defined

objective or goal [12 hrs.].

Guest Lectures: Case studies can be used to illustrate how a particular technology was adopted

and practiced by a country [4 hrs.].

Visits to a Mobile Communications Company: Students can get a hands-on experience by
visiting a mobile communication company for observation. They can see how mobile
communication technology is used and to encourage inquiry into areas that they desire to

explore [ 12 hrs.].

A report is a document that presents information about a specific topic, usually including
findings, analysis, and recommendations. Projects often require reports as part of the

deliverables or outcomes. [40 hrs.].

Online Resources: Utilizing online resources like video tutorials, discussion forums, online
articles are a significant way to supplement the learning experience. Providing students with
online resources guarantees their access to the latest technology trends and expands their

knowledge beyond the scope of the classroom lectures [20 hrs.].
Revision problem and tutorial classes [15 hrs.].

Quizzes [4 hr.]

Learning and Teaching Strategies

olzilly adaid) slyzers)

Strategies

Learning and teaching strategies for a module on mobile communication may
include:
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- Lectures: Traditional classroom lectures are often used in teaching technical
subjects like mobile communication. Lectures can be used to introduce theoretical
concepts and provide background context, and frameworks on which the rest of the
subject matter can be structured.

- Practical Workshops: Mobile communications are best learned by doing. Practical
workshops such as wireless communication system training, laboratory experiments
with simulation software, or implementation projects are all excellent ways to help
students get hands-on experience with the subject matter.

- Case Studies: In the teaching of mobile communications, students learn from
examples. Case studies can be used to illustrate how a particular technology was
adopted and practiced by a country and its economic impact on the community.

- Group Discussion: Encouraging group discussion among students can help to foster
a deeper understanding of the subject matter. Group discussions can be used to
encourage students to exchange different points of view and collaborate to find
solutions.

- Guest Lectures: Inviting industry professionals to speak to students can be an
educational and insightful experience. Guest lectures enhance the credibility of the
module, give students access to real-world technology funding and provide insights
into the relevant industry.

- Visits to a Mobile Communications Company: Students can get a hands-on
experience by visiting a mobile communication company for observation. They can
see how mobile communication technology is used and to encourage inquiry into
areas that they desire to explore.

- Online Resources: Utilizing online resources like video tutorials, discussion forums,
online articles is a significant way to supplement the learning experience. Providing
students with online resources guarantees their access to the latest technology
trends and expands their knowledge beyond the scope of the classroom lectures.

These strategies, when utilized effectively, ensure that students gain a comprehensive
understanding of the subject matter and are prepared for their academic, industrial,
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and social engagements in the future.

Module Evaluation

da) j3d) Baled) @unis

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 2 5% (5) 48,12 LO#1,5,8and 9

Assignments 2to 12 LO#1,2,4,67,8and 9
Formative
assessment Onsite

6 all

Assignments

Report 1 5%(5) 9 all
Summative Midterm Exam 1 30% (30) 8 LO # 1-5
assessment Final Exam 3hr 60% (50) 16 All
Total assessment 100% (100 Marks)

) el z )|

Delivery Plan (Weekly Syllabus)

Week Material Covered

Week 1 Wireless Communication Systems. Types of Mobile Communication Systems. The Cellular Concept -
System Design Fundamentals.

Week 2 Frequency Reuse. Channel Assignment Strategies. Handoff Strategies. Practical Handoff
Considerations.

S Interference and System Capacity. Co-channel Interference, Adjacent Channel Interference.
Power Control for Reducing Interference.

S Trunking and Grade of Service. Blocked Calls Cleared (Erlang B). Blocked Calls Delayed (Erlang C).
Improving coverage and capacity in cellular systems.

e Cellular Systems. 1G: AMPS, ETACS, N-AMPS, USDC(D-AMPS). 2G: Global System for Mobile GSM.
GSM System Architecture.

Week 6

Spread spectrum (frequency hopping direct sequence). Frequency Hopping Spread Spectrum (FH-
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SS). Direct Sequence Spread Spectrum (DS-SS).
Week 7 2G, Code Division Multiple Access (CDMA). Comparison of the 15-95, 1S-54, and GSM
systems.
Week 8 4G: Long-Term Evolution (LTE).
Week 9 Large Scale Propagation Models. Practical Link Budget Design Using Path Loss Models. Outdoor
Propagation Models. Okumura Model, Hata Model, Walfisch-Bestoni Model
Indoor Propagation, Small Scale Fading and Multipath. Properties of Small-Scale Multipath
Week 10 Propagation. Doppler Shift, Shadowing, Multipath Propagation. Parameters of Mobile Multipath
channels. Types of Small-Scale Fading, Rayleigh and Ricean Distributions
Week 11 | Plane wave: normal incidence.
Week 12 | Plane wave: oblique incidence
Week 13 | Radio wave propagation. ground wave propagation.
Week 14 | Radio wave propagation. troposphere wave propagation.
Week 15 | Radio wave propagation. ionosphere wave propagation.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
u“:?)m‘ﬁ ‘e.lx.\)\ )QLa.o
Available in the
Text
Library?
[1] T. S. Rappaport,” Wireless Communications”, 2™ edition, 2002.
Required Texts Yes
[2] J. H. Schiller,” Mobile Communications”, 2™ edition, 2003.
Bruce R. Elbert, “Introduction to Satellite Communication”, 3 Edition,
Recommended Texts Yes
2008.
. https://www.tutorialspoint.com/satellite_communication/
Websites . o .
satellite_communication_introduction.htm
Grading Scheme
Group Grade sl Marks (%) | Definition
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A - Excellent Jliol 90-100 | Outstanding Performance

B - Very Good o x> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jouiio 50-59 Work meets minimum criteria
Fail Group FX - Fail (a.leonl (45-49) More work required but credit awarded
(0-49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

das| ;1) Bslad) Lo g Z3gas

Module Information
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Module Title

Microelectronics 11
IT &gl clog xSIY)

Module Delivery
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Module Type Core Theory
Module Code EEC 415 [J Lecture
Number of [ Lab
Credit Hours
(Total) / 3/3 Tutorial
Number of Units i
(Total) [ Practical
] Seminar
Module Level UGx11 4 Semester of Delivery 8
Administering Department 2 - (Electrical Engineering) College | UoM2 - (Engineering)
Dr. Omar Sharaf Deen Yehya Al- . .
Module Leader Y e-mail | o.yehya@uomosul.edu.iq

Yozbaky

Module Leader’s Acad. Title Assist. Prof. Module Leader’s Qualification PH.D.
Module Tutor Dr. Mohammad Tariq Yaseen e-mail | mtyaseen@uomosul.edu.iq
Dr Saad Wasmi
Peer Reviewer Name Osman e-mail | s.w.o.luhaib@uomosul.edu.iq
Scientific Committee Approval
o 01/09/2023 Version Number | 1.0
Date
Relation with other Modules
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

Bysla Y lgimally @il 2y dyl 0] 85lad) Clual
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Module Aims

) 0] B3lad) L3l

177. To develop problem solving skills and understanding of
microelectronics concepts with the microwave devices.

178. To understand microelectronics with electronics devices.

179. To include the microelectronics with available software such as CST
simulation, ADS simulation, and COMSOL simulation.

Module Learning
Outcomes

Balall alatl] il e

Bl ;)

180. Recognize how microelectronics connected with the electronics
devices.

181. List the various terms associated with microelectronics.

182. Summarize what is meant by a microelectronics.

183. Identify microelectronics applications.

Indicative Contents

fasla Y1 ol gioeal]

Indicative content includes the following.

Part A - Semiconductor Materials and Diodes + The Bipolar Junction Transistor

+ The Field-Effect Transistor+ Basic FET Amplifiers + Integrated Circuit Biasing and Active
Loads + Basic BJT Amplifiers

[75 hrs.]
Revision problem and tutorial classes [6 hrs.]

Quizzes [3 hr.]

Learning and Teaching Strategies

alxitly adaid] slyzmys) o

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
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Module Evaluation

da) j3d) Baled) @unis

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 2 5% (5) 48,12 LO#1,5,8and 9

Assignments 1 5% (5) 2to 12 LO#1,2,4,67,8and 9
Formative Onsite
assessment Assignments

Projects / Lab.

Report
Summative Midterm Exam 1.5 hr 30% (30) 7 LO# 1-5
assessment [ ginal Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

A (2l 2l

Week Material Covered
Week 1 Semiconductor Materials and Diodes
Week 2 Semiconductor Materials and Diodes
Week 3 | The Bipolar Junction Transistor
Week4 | The Bipolar Junction Transistor
Week 5 | The Field-Effect Transistor
Week 6 | The Field-Effect Transistor
Week7 | Basic FET Amplifiers
Week 8 | Basic FET Amplifiers
Week 9

introduction to network theorems, types of source: independent and dependent voltage and current
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sources and their transformation

Week 10 | |ntegrated Circuit Biasing and Active load

Week 11 | |ntegrated Circuit Biasing and Active load

Week 12 | gasic BJT Amplifiers

Week 13 | Basic BJIT Amplifiers

Week 14 | pifferential Amplifier

Week 15 | Differential Amplifier

Week 16 | preparatory week before the final Exam

Learning and Teaching Resources

o ysilly @laid] jsbas

Available in the
Text .
Library?
Microelectronics: Circuit Analysis and Design by Neaman
Required Texts Yes
ELECTRONIC DEVICES Floyd
Microelectronics: Circuit Analysis and Design by Neaman
Recommended Texts yes
ELECTRONIC DEVICES Floyd
Websites Microelectronics for Microwave devices
Grading Scheme
il ) bl
Group Grade i) Marks (%) | Definition
A - Excellent 5l 90-100 Outstanding Performance
B - Very Good Jaz 80 -89 Above average with some errors
Success Group
C - Good o 70-79 Sound work with notable errors
(50 - 100) -
D - Satisfactory Lgie 60 - 69 Fair but with major shortcomings
E - Sufficient Isrie 50-59 Work meets minimum criteria
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Fail Group

(0 -49)

FX - Fail [CESTERTING T

(45-49)

More work required but credit awarded

F - Fail w\)

(0-44)

Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Module Title

I Ogalxd) OIS0

Computer Networks I

Module Delivery
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Module Type Core Theory
EEC 401

Module Code [] Lecture
Num.ber of [ Lab
Credit Hours
(Total) / 3/2 Tutorial
Number of Units
(Total) [ Practical

] Seminar
Module Level UGx11 4 Semester of Delivery 7

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Leader | Omar Sharaf Deen Yehya Al-Yozbaky

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assistant Professor

Module Leader’s Qualification Ph.D.

Module Tutor Firas S. Alsharbaty e-mail alsharbaty@uomosul.edu.iq
Dr Saad Wasmi
Peer Reviewer Name e-mail s.w.o.luhaib@uomosul.edu.iq
Osman
Scientific Committee Approval
' ISR 01/09/2023 Version Number | 1.0

Date

Relation with other Modules

) Gpl 1 sl g0l o @MY

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

il Y| olginally alaidl wlis aml,al esladl Lol

Module Aims

auulJ.\.” 8o3ladl L9lonl 181.

180.

182.

within a given network.

Understand basics of computer network communications.

Understand and identify network devices and their role/functions

Identify the different types of network topologies and protocols.
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183. Explain the layers of the OSI model and TCP/IP. Explicitly explain the
functions for each layer.

184. Understand and building the skills of sub-netting.
185. Be able to administer a network regardless its size
186. Familiarity with the basic protocols of computer networks, and the

way they can be used to assist in network design and implementation

Module Learning
Outcomes

sololl) pleidl wlo 20

The student will learn: - the fundamentals of the computer networks; - main
technologies and communication protocols, including the TCP/IP suite for Internet
and packet-based communication; - the Internet architecture, the way Internet
operates, inter-process communication and the design and development of inter-
process communication protocols, including the principles and technologies for
Wireless communications.

Indicative Contents

agobiVl wlgixall

Indicative content includes the following.

Part A - OSI and TCP/IP models

OSl and TCP/IP models and their associated protocols to explain how data flows in a network
Part B- Wired LANs: Ethernet

Networks of networks and inter-networking. Forwarding and routing IP (local and ISP-based -

interdomain). Router. Multicasting.

Part C- Application layer

Examples of protocols and services at the application layer. SMTP (email), http (WWW), DNS,

streaming video, gaming, P2P, VolP.

Learning and Teaching Strategies

sl i) it

Strategies

Lessons with electronic slides' projection, live demos and training on emulation and
network tools and connected devices.

In relation to the kind of activities and didactical methods adopted, the attendance to
this class will require the preliminary participation of all the students to the Modules 1
and 2 of the Safety rules on study places
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Module Evaluation

dan) j3d) Baled) @unis

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 2 5% (5) 48,12 All

Assignments 1 5% (5) 2to 12 All
Formative Onsite

. 6 LO #1-7

assessment Assignments

Projects / Lab. Continuous

Report All
Summative Midterm Exam 1.5 hr 30% (30) 7 All
assessment | inal Exam 3hr 60% (60) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
) os zlgial]

Week Material Covered

definitions, history and development of computer networks. Topologies, network resources, and
Week 1 logical channels. Computer Network performances: indexes and their meaning in different
application contexts.

Week 2 Circuit-switched and packet-switched networks. Network communication protocols. Network
architectures: HW and SW. Network Service architectures: Client/server, Peer to peer, hybrid.

Week 3 ISO OSI Reference Model. Physical layer. Data Link layer, Medium Access Control techniques, MAC
addressing, Error detection and correction.

Week 4 Local Area Network technologies: hub, repeater, bridge, switch. LAN connectivity. LAN topologies
and links.

Week 5 Network Layer: IPv4 protocol and addressing. IPv4 network classes, CIDR, IP configuration. Network
Address Translation (NAT). SDN e OpenFlow. ICMP. ARP e RARP. DHCP.
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Week 6 Subnetting and super netting, Design of network and subnetworks in IP domains.
Week 7 | |py6. Domains and hierarchical addressing.
Week 8 Management and configuration of LANs (SNMP).
Week 9 Networks of networks and inter-networking. Forwarding and routing IP (local and ISP-based -
interdomain). Router. Multicasting.
Week 10 Transport layer: Transmission Control Protocol (TCP), performance of end-to-end communications,
Congestion control.
Week 11 | Flow control.
Week 12 | sockets and socket programming (examples) with UDP/TCP.
Week 13 | session and Presentation layers.
Week 14 Application layer: examples of protocols and services at the application layer. SMTP (email), http
(WWW), VolP.
Week 15 | Network Analysis.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
Available in the
Text .
Library?
Behrouz A. Forouzan: DATA COMMUNICATIONS AND NETWORKING
Required Texts Fourth Edition. Yes
Behrouz A. Forouzan: TCP/IP PROTOCOL SUITE, FOURTH EDITION
- J.F. Kurose, K.W. Ross, Computer Networking: A Top-Down
Recommended Texts No

Approach, last edition

Websites

https://classroom.google.com/u/0/c/NTkIMTMOODM4MzE3

Grading Scheme

il ) Ll
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Group Grade Pyl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good oo x> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory luwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jordo 50-59 Work meets minimum criteria

FX - Fail T 45-49 More work required but credit awarded

(axlball | 54 ]

F - Fail cuwly (0-44) Considerable amount of work required

Fail Group

Note: Marks Decjmal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
8 542 will be rdunded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-plass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

sl o)l 83la)l Caog Eoges

Module Information
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Electronics and Communications Lab. IV
Module Title Module Delivery

IV o ¥ladYly g ASIY) pide

Module Type Core O Theory

Module Code EEC 417 ] Lecture
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Number of

Credit Hours
(Total) / 4/2
Number of Units Lab
(Total)
O Tutorial
Module Level UGx11 4 Semester of Delivery L 8

Administering Department

2 - (Electrical Engineering)

College

UoM2 - (Engineering)

Module Lead
odule Leader Yozbaky

Dr. Omar Sharaf Deen Yehya Al-

e-mail

o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Assist. Prof.

Module Leader’s Qualification PH.D.

Module Tutor Ahmed | Alghannam e-mail | ahmed_edrees@uomosul.edu.iq
Dr Saad Wasmi
Peer Reviewer Name Osman e-mail | s.w.o.luhaib@uomosul.edu.iq
Scientific Committee Approval
' e Approv 01/09/2023 Version Number | 1.0

Date

Relation with other Modules

Y daul ) slsed) me @BMsY)

Prerequisite module None

Semester

Co-requisites module None

Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlginally pleill glig dmwlyall 85loll Colanl

Module Aims

awl)all 8oladl Glanl
y)

2. Digital electronics circuit and application.

3. Various types of Computer networks and its configurations.
4. Microcontrollers and its application.
5. Understanding control circuits theory.

The lab course tries to present practical experiments based on several hardware
devices like microcontroller digital circuits boards also simulation environments like
MATLAB, ORCAD, Arduino IDE, and Opnet software.

After completing this course, students should have the knowledge about:
1. Microcontroller programming.
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6. Solar cell characteristics and its connection methods.
7. Digital communication techniques.
8. Signal analysis using MATLAB and microcontroller.

Module Learning
Outcomes

sololl pleiddl wlo 20

184. Dealing with laboratory equipment and electrical elementsin a
professional and scientific manner(i).

185. Ability to analyze electrical circuits and understand the nature of
their work(ii).

186. Building a scientific mentality for the student through his ability to
interpret the practical results according to theoretical concepts(iii).

187. Develop the student's ability to design simple electronic circuits in
line with his scientific abilities(iv).

188. Students will be able to understand practically the most of digital
carrier modulation system and the differences between the QAM and types
of PSK.

189. Students will be able to mitigate the Intersymbol Interference in the
baseband systems by satisfying the conditions for zero ISI, get indications of
the BER during the monitoring of the eye pattern (eye diagram), also can deal
with the additive noise channel and get the transmitted data at the receiver
using the sampling receiver.

Indicative Contents

aplin,Y ol gizall

Indicative content includes the following.
Part A

Pam and PCM systems, sampling, quantization, and the encoding. PCM Transmission
Bandwidth, PCM Signal-to-Quantization-Noise Ratio. Learn Arduino programing using

C-language. Understanding Control theory using Matlab [10hrs.]
Quizzes [1 hr.]
Part B

Binary line coding, extract the differences between the NRZ and RZ. Digital carrier
modulation On-Off Keying (OOK) and Amplitude Shift Keying (ASK). Network
connection topologies. Data acquisition concept. System transfer function

characteristics in MATLAB. Inter symbol interference [20 hrs.]
Revision problem and tutorial classes [10hrs.]

Quizzes [1 hr.]

Learning and Teaching Strategies
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The main strategy that will be adopted in delivering this module is to encourage
Strategies students’ participation in the exercises, while at the same time refining and expanding
g their critical thinking skills. This will be achieved through labs, interactive experiments
and software simulation in laptops/PC.
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 2 5% (5) 48,12 All
Formative
Report 1to 15 All
assessment
Practical Exam 8,15
Onsite
. 1 5%(5)
assighment
e Theoretical Exam 1 30% (30) 7 All
assessment | gina| Exam 3hr 60% (50) 16 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Lab. Syllabus)
Week Material Covered
Week1 | 16. Intersymbol Interference, Pulse Shaping and Sampling Receiver (part I)
Week2 | 17. Intersymbol Interference, Pulse Shaping and Sampling Receiver (part II)
Week 3 | 18. Design a Digital clock using IC7490
Week4 | 19. Digital Carrier Modulation part II
Week 5 | 20. Introduction to PL.C and ladder logic programming
Week 6 | 21. Industrial wireless network
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Week 7

22,

Reading a matrix of photo sensors using microcontroller and MATLAB

Week 8 | 23. Solar cell characteristics and its connection methods
Week 9 | 24. Principle of DSP using Matlab and micro-controller
Week 10 | 25. State space module in MATLAB

Week 11 | 26. State variable feedback design

Week 12 | 27. Block diagram reduction

Week 13 | 28. Frequency response

Week 14 | 29. ADHOC Wireless Technology

Week 15 | 30. Infrastructure Wireless Technology

Learning and Teaching Resources

s alllg elaitl] jslas

Available in the

Required Texts

Text q
Library?
-Jerry Luecke “Analog and Digital Circuits for Electronic Control
System Applications” Elsevier.
-Forouzan, B.A. "Data Communications and Networking". 4th
Edition, McGraw Hill Higher Education, New York.
Yes

-Gary Dunning, “Introduction to Programmable Logic

Controllers”, Thomson, 2nd Edition (electronic books)

-Proakis, J. G., and M. Salehi. "Digital communications 5th
Edition McGraw-Hill." New York (2008).

-Farid Golnaraghi and KUO “Automatic Control Systems” Simon
Frase, Ninth Edition

Recommended Texts No

Websites
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Grading Scheme

Sl Llsee

Group Grade poTyil Marks (%) | Definition

A - Excellent Jliol 90-100 | Outstanding Performance

B - Very Good lhs x> 80 -89 Above average with some errors
Success Group

C - Good > 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 248) (45-49) More work required but credit awarded

(axlzoll

(0-49) . . -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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Physics 111
Module Title Module Delivery
Module Type Core Theory
Module Code EEC 420 [ Lecture
Number of O Lab
Credit Hours 3/3
(Total) / Tutorial
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Number of Units
(Total)

] Practical
-Seminar
Module Level 4 Semester of Delivery 8
Administering Department Electrical Dept. College | Engineering
Module Leader | Dr. Omar Sharaf Al-Deen Yehya e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

Asst. Prof

Module Leader’s Qualification

Doctor

Module Tutor

Mr. Ahmad Abduljabbar Ismael

e-mail

a.a.ismail@uomosul.edu.iq

Peer Reviewer Name

Dr. Mohammed Obaid

e-mail

mohammed.obaid@uomosul.edu.iq

Scientific Committee Approval

Date

Version Number

Relation with other Modules

Y Al ) sl5ed) mo &BMsS)

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlsizally pledl mlig amwl,adl 85lall Coloal

Module Aims

awl)all 8oladl Blanl
y)

To develop applied skills in employing advanced electromagnetic laws to

analyze electromechanical energy conversion systems (motors, generators,

and relays).

To apply physical principles in modeling and optimizing renewable energy

systems, specifically solar photovoltaics and wind turbines.
To deepen the understanding of solid-state physics as a foundation for
designing and manufacturing power electronic components like Thyristor and

Triac.

Module Learning
Outcomes

8oLl .alxi.” ub).zo

e Ability to calculate electromagnetic and electrostatic forces in micro-

electromechanical systems (MEMS).

e Understanding photon physics and charge carrier dynamics to

analyze the efficiency of solar cells.




e Analyzing the physical and thermal behavior of Thyristors and Triacs
in high-power circuits.

Indicative Contents

agobi)Vl wlgixall

Part I: Physics of electromechanical forces, magnetic circuits, and electrostatic relays.

Part Il: Photon physics, energy bandgaps, solar conversion systems, and wind dynamics.

Part Ill: Advanced semiconductor physics, carrier transport, and fabrication technology for

power electronics and thermal sensors.

Learning and Teaching Strategies

ealaidly @lasd) olazes] )

Strategies

1. Lectures

e Structured lectures introduce fundamental concepts, theories, and analytical
techniques in control systems.

e Emphasis is placed on conceptual understanding, mathematical formulation,
and physical interpretation.

2. Problem-Solving Sessions
¢ Guided tutorials focus on solving numerical and analytical problems.

e Students practice stability analysis, controller design, and performance
evaluation.

e Active student participation is encouraged through in-class discussions.
3. Project-Based Learning

¢ Individual or group mini-projects involve modeling, analysis, and controller
design for selected systems.

4. Self-Directed Learning

e Students are encouraged to engage in independent study through
textbooks, research papers, and online resources.

e Homework assignments and reading tasks support deeper
understanding.

5. Continuous Feedback
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Regular formative feedback is provided through assignments, quizzes,
and reports.

Feedback helps students identify strengths and areas for improvement.

Module Evaluation

dan) j3d) Baled) @anis

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 4 5% (5) 2, 8,12 LO#2,5and 7
e Assignments 3 5% (5) 2to 15 LO#1,3,and 6
assessment Projects / Lab. 0 [0 (¢) N I —

Report
e Midterm Exam 1 30%(30) 11 3
assessment | Fina) Exam 1 60% (60) 9 1-4
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

) o] z gl

Week Material Covered

week1 | Force Physics: Review of Maxwell's equations and Faraday's law applications in
generators.

Week 2 Magnetic Circuits: Permeability, Hysteresis, and energy loss in electric motors. Physics of forces
between charged plates and MEMS applications.

Week 3 Electrostatic Relays: Physics of forces between charged plates and MEMS applications

Week 4 Renewable Energy: Physics of light and photon absorption in semiconductors.

Week 5

Solar Cells: P-N junction physics under illumination; Short-circuit current and Open-circuit voltage.
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Week 6 Energy Efficiency: Physical and environmental factors affecting solar cells (Heat and Shading).
Week 7 Wind Energy: Fluid dynamics, Betz's Law, and converting kinetic motion into electrical energy.
Week8 | Midterm Exam
Week 9 Solid State Physics: Fermi statistics, energy gaps, and doping levels in semiconductors.
Week 10 | Transistor Physics: Transport mechanisms (Drift and Diffusion) and Field-Effect in power transistors.
Week 11 | Thyristors: Physical structure (PNPN), triggering mechanisms, and controlled breakdown.
Week 12 | Triacs: Physics of bidirectional operation and AC power control
Week 13 | Thermal Components: Physics of NTC and PTC conductors and thermal protection applications
Week 14 | Applied Case Studies: Physical modeling of an integrated system (Solar + Power Electronics).
Week 15 | Fabrication Physics: Lithography, deposition, and ion implantation in semiconductor manufacturing.
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
o iillg elaitl] slas
- Available in the
Library?
Required Texts Principles of Electronic Materials and Devices - S.0. Kasap

Electric Machinery Fundamentals - Stephen J. Chapman.

Recommended Texts Physics of Solar Cells - Peter Wiirfel.

Websites

Grading Scheme
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Group Grade poTyil Marks (%) | Definition
A - Excellent Jliol 90-100 | Outstanding Performance
B - Very Good lhs x> 80 -89 Above average with some errors
Success Group
C - Good > 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Lbwgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 248) (45-49) More work required but credit awarded
(axlzoll
(0-49) . . -
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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CONTROL SYSTEMS 1
Module Title Module Delivery
15,0l ok
Module Type Core learning activity Theory
Module Code EEC 402
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Number of
Credit Hours
(Total) / 4/3
Number of Units
(Total) O Lecture
[l Lab
Xl Tutorial
Module Level Fourth-P&M Semester of Delivery six

Department of ) .
Administering Department College | Engineerin
& Dep Electrical Eng. = & 8

Module Leader Dr.Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title Head of Dept. Module Leader’s Qualification PhD

Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid @uomosul.edu.iq
Dr. Mohammed Obaid

Peer Reviewer Name Mustafa e-mail mohammed.obaid @uomosul.edu.iq

Scientific Committee Approval
Date

Version Number | 1.1

Relation with other Modules

Y daul ) slsed) me @BMsY)

Prerequisite module None Semester

Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

agoli,Vl wlginally pleidl gl awwl,xJl 85l Colanl

The aim of this course is to provide students with a solid understanding of the
analysis, modeling, and design of control systems. The course develops the ability to
analyze system behavior, assess stability and performance, and design appropriate
Module Aims controllers for engineering applications.

a{_wb)“ soladl o |mi 5. Develop a strong foundation in mathematical modeling of dynamic systems
using differential equations, transfer functions, and state-space
representations.

6. Enable students to analyze the time-domain and frequency-domain
behavior of control systems, including transient and steady-state

performance.
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7. Provide systematic methods for assessing stability using classical and modern
techniques.

Module Learning
Outcomes

8olal) pleidl &l z0

Model dynamic systems using differential equations, transfer functions, and state-
space representations.

Analyze system behavior in the time and frequency domains.

Evaluate system stability using classical and modern stability criteria.

Indicative Contents

agobiYl wlgixall

W1-W3 Introduction and concept of control systems

¢ Definition and classification of control systems
¢ Basic components of a control system

* Open-loop vs. closed-loop control systems

¢ Advantages and disadvantages of feedback

¢ Review of Laplace transform fundamentals

* Basic matrix operations

¢ Concept and definition of transfer functions

W4-W5 Modelling of Control Systems and Transfer function

¢ Block diagram representation of systems

¢ Feedback loop representation

¢ Concept of signal-flow graphs

¢ Conversion between block diagrams and SFGs

W6-W9 Representation of control systems as matrix form

e Concept of state variables

* State-space representation

e State equations in vector-matrix form

e Compact representation of multi-variable systems
¢ Input, state, and output matrices

¢ Examples of MIMO systems

W10-W13 Analysis of control systems

e Characteristic equation of state-space systems
¢ Concept and importance of controllability

¢ Controllability tests

¢ Concept and importance of observability
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® Observability tests

W14-W15 Time-Domain Analysis of Control Systems

* Time response specifications

e Analysis of first-order systems

e  Stability considerations

e  Time-domain performance indices

e  Steady-state error analysis

®  Error constants

e Transient response of second-order systems

e Damping ratio, natural frequency, overshoot, settling time

Learning and Teaching Strategies

alail elail] lim

Strategies

1. Lectures

e Structured lectures introduce fundamental concepts, theories, and analytical
techniques in control systems.

e Emphasis is placed on conceptual understanding, mathematical formulation,
and physical interpretation.

2. Problem-Solving Sessions
¢ Guided tutorials focus on solving numerical and analytical problems.

e Students practice stability analysis, controller design, and performance
evaluation.

e Active student participation is encouraged through in-class discussions.
3. Project-Based Learning

¢ Individual or group mini-projects involve modeling, analysis, and controller
design for selected systems.

4. Self-Directed Learning

e Students are encouraged to engage in independent study through
textbooks, research papers, and online resources.
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¢ Homework assignments and reading tasks support deeper
understanding.

5. Continuous Feedback

e Regular formative feedback is provided through assignments, quizzes,
and reports.
o Feedback helps students identify strengths and areas for improvement.

Module Evaluation

dan) j3d) Baled) @anis

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 1/3 10 CONTINUES 1-2
Formative Assignments 1/3 5 CONTINUES 1-2
assessment  ['c) ASSWORK 1/1 5 CONTINUES 1-2

Report 1/1 10 CONTINUES 1-2
Summative Midterm Exam 1.5/1 10 CONTINUES 1-2
assessment | ginal Exam 3/1 60 CONTINUES 1-2
Total assessment 100

Delivery Plan (Weekly Syllabus)
Week Material Covered
week 1 | Basic Components of a Control system, open-Loop Control systems, Closed-

closed Loop Control Systems, Laplace Transform, Matrix, Transfer function

Week 2 Theoretical Foundation and Background
Material: Modeling of Dynamic Systems

Week 3
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Introduction to Modeling of Simple Electrical
Systems
Week4 | Block Diagrams
Week 5 | Signal-Flow Graphs (SFGs)
Week 6 | State Variable Analysis
Week7 | Vector-Matrix Representation of State Equations
weeks | Transfer Functions, Relationship between State Equations and Transfer
Function
Week 9 | From Differential Equations to State Diagram
Week 10 | Exam
Week 11 State-Transition Matrix, State-Transition Equation
Week 12 L . o .
ce Characteristic Equations, Similarity Transformation
Week 13 . -
ee Controllability and Observability of Control Systems
Week 14 | Time-Domain Analysis of Control Systems
Week 15 | Steady-State Error, Transient Response of a Second-Order System
Week 16 | preparatory week before the final Exam
Learning and Teaching Resources
Available in the
Text
Library?
4. Automatic Control Systems, (9th
Edition), By: Golnaraghi and B. C.
Required Texts Kuo.

Recommended Texts

5. Modern Control Engineering, (5th
Edition), By: Katsuhiko Ogata.
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6. Control Systems Engineering, (6th

Edition) By: Norman S. Nise

Websites
Grading Scheme
il ) o

Group Grade sl Marks (%) | Definition

A - Excellent ol 90 - 100 Outstanding Performance

B - Very Good [hs x> 80 -89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory Lbuwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josio 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl (45-49) More work required but credit awarded

(axd Lol

(0-49) . . -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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Module Information
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, Chemistry )
Module Title Module Delivery
¢ LioaSJ)
Module Type Core learning activity Theory
Module Code EEC 421
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Number of
Credit Hours
(Total) / 3/3
Number of Units
(Total) O Lecture
O Lab
Xl Tutorial
Module Level Fourth-P&M Semester of Delivery six

Administering Department

Department of

College
Electrical Eng. =

Engineering

Module Leader

Dr.Omar Sh. Alyozbaky

e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title Head of Dept. Module Leader’s Qualification PhD

Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid @uomosul.edu.iq
Dr. Mohammed Obaid

Peer Reviewer Name e-mail mohammed.obaid @uomosul.edu.iq

Mustafa

Scientific Committee Approval

Version Number | 1.1

Date
Relation with other Modules
) Gl 1 sl g0l o @MY
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlginally pleill glig dmwlyall 85loll Colanl

Module Aims

agl )l 83kl Sl

« Strengthen chemical understanding of materials used in electrical engineering.

« Explain chemical degradation and aging of insulation systems.

« Support material selection for high-voltage and power applications.

« Introduce chemical aspects of energy storage and sustainability.

* Prepare students for advanced courses in high-voltage engineering, power systems, and renewable
energy.

Module Learning
Outcomes

1. Explain atomic bonding and chemical structure of electrical materials.

2. Analyze chemical aging and degradation mechanisms in insulation systems.
3. Describe dielectric behavior of gases and liquids used in power equipment.
4. Evaluate corrosion and electrochemical effects in grounding systems.

5. Assess chemical principles behind modern energy storage technologies.
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solol) olsill o l? . 6. Apply sustainability concepts to electrical engineering materials.

sl
Part A - Chemical Foundations and Electrical Engineering Materials
Atomic structure and periodic trends; chemical bonding and relation to electrical conductivity, dielectric
strength, and thermal stability; structure-property relationships in conductors, insulators, and
semiconductors. Metals and alloys; PVC, XLPE, epoxy, silicone rubber, ceramics, glass, composite
insulation systems, fillers, stabilizers, and additives. [21 hrs.]
. . Part B - Aging, Degradation, and Dielectric Media
Indicative Contents

Oxidation, thermal degradation, hydrolysis, moisture effects, electrical treeing, water treeing, radiation,
) . environmental effects, insulation lifetime, dielectric gases, SF6 chemistry and decomposition, eco-friendly
abi, Yl ol gizall

alternatives, mineral and ester transformer oils, contamination, moisture, acidity, dissolved gases, oil aging

and regeneration. [21 hrs.]

Part C - Electrochemistry, Energy Storage, and Sustainability
Electrochemical reactions, corrosion mechanisms, grounding systems, coatings, cathodic protection, battery
chemistries, degradation, safety, recycling, environmental impact, green insulation materials, SF6
replacement, and regulatory considerations. [21 hrs.]

Learning and Teaching Strategies

aalxitly alaid] slyzmys)

Strategies Lectures, guided problem-solving sessions, practical case studies, self-directed learning using technical
references, and continuous feedback through quizzes, assignments, and examinations.

Module Evaluation

dan) j3d) Baled) @anis

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 1/3 10 CONTINUES 1-2
Formative Assignments 1/3 5 CONTINUES 1-2
assessment | c) AGSWORK 1/1 5 CONTINUES 1-2

Report 1/1 10 CONTINUES 1-2
Summative Midterm Exam 1.5/1 10 CONTINUES 1-2

348




assessment

Final Exam 3/1 60 CONTINUES

1-2

Total assessment 100

Delivery Plan (Weekly Syllabus)

) o] z gl

Week Material Covered

Week 1 Role of chemistry in electrical engineering
Week 2 Atomic structure and bonding

Week 3 Electrical materials: metals and alloys
Week 4 Polymers and composites in insulation
Week 5 Chemical aging mechanisms

Week 6 Treeing and insulation lifetime

Week 7 Midterm Exam

Week 8 Dielectric gases and SF6

Week 9 Eco-friendly gases such as g3

Week 10 Liquid dielectrics and transformer oils
Week 11 Electrochemistry fundamentals

Week 12 Corrosion and grounding systems
Week 13 Battery chemistry

Week 14 Sustainability and green materials
Week 15 Review and applied case studies
Week 16 Preparatory week before final exam

Learning and Teaching Resources

sl et el

Text

Available in the

Library?
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+ A.J. Dekker — Electrical Engineering Materials

* Dissado & Fothergill — Electrical Degradation and Breakdown in Polymers
» Wadhwa — High Voltage Engineering

* Selected IEEE / IEC technical reports

Required Texts

Recommended Texts

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent ol 90-100 | Outstanding Performance

B - Very Good ho x> 80-89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lowgio 60 - 69 Fair but with major shortcomings

E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 25) < lJ (45-49) More work required but credit awarded

(axzoll

(0-49) - - -

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

duuul).).” 65 Lol o9 TI9-0J

Module Information
Lol ;1) Bald) e glre

Digital Signal Processing Il

Module Title Module Delivery
IT dsei ) 6, La¥) dadlaa
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Module Type Core learning activity Theory
Module Code EEC 414 [ Lecture
Number of O Lab
Credit Hours
(Total) / 3/2 Tutorial
Number of Units .
(Total) ] Practical
] Seminar
Module Level Fourth-E&C Semester of Delivery 8
Department of
Administering Department B ) College | Engineering
Electrical Eng.
Module Leader | Dr.Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq

Module Leader’s Acad. Title

PhD

Head of Dept.

Module Leader’s Qualification

Module Tutor

Dr. Mohammed Obaid Mustafa

e-mail

mohammed.obaid@uomosul.edu.iq

Peer Reviewer Name

Dr. Saad Wasmi e-mail s.w.o.luhaib@uomosul.edu.iq

Scientific Committee Approval

Version Number | 1.1

Date
Relation with other Modules
Y Al ) sl5ed) o &BVS)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlsizally pledl mlig amwl,adl 85lall Coloal

Module Aims

syl o)l 83La)l 5lan]

e Tointroduce advanced digital filter design methods for IIR and FIR
systems.

e To develop the ability to transform analogue filter specifications into
digital filter realizations.

e  To analyze and implement common IIR and FIR filter structures used in
practical DSP systems.

e  To explain the Discrete Fourier Transform (DFT) and its role in
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frequency-domain signal analysis.

e  To develop understanding of Fast Fourier Transform (FFT) algorithms,
including Radix-2 and Radix-4 implementations.

e  To support practical DSP applications in communications, control,
instrumentation, and embedded signal-processing systems.

Module Learning
Outcomes

8olal) plaidl &l z0
apw |l

Explain the principles of analogue, IIR, and FIR filter design.
Design digital filters according to frequency-domain specifications.

3. Compare IIR and FIR filters in terms of stability, phase response,
complexity, and implementation requirements.

4. Realize IR filters using Direct Form I, Direct Form I, Direct Form Il
Transpose, cascade, parallel, poly-phase, and lattice structures.

5. Realize FIR filters using direct, poly-phase, and lattice structures.

6. Compute and interpret the Discrete Fourier Transform (DFT) for
discrete-time signals.

7. Apply FFT algorithms for efficient spectral analysis using Radix-2 and
Radix-4 methods.

8. Select appropriate DSP structures and algorithms for engineering
applications.

Indicative Contents

agobiYl wlgixoll

Part A - Analogue and Digital Filter Design

Analogue filter design; digital filter specifications; IIR digital filter design; FIR
digital filter design; comparison between IIR and FIR filters; practical design

considerations. [18 hrs.] Revision and tutorial classes [6 hrs.] Quizzes [1 hr.]

Part B - lIR and FIR Filter Structures

lIR filter structures including Direct Form |, Direct Form Il, Direct Form Il Transpose,
cascade structure, parallel form structure, poly-phase and lattice structures. FIR
structures including direct, poly-phase and lattice structures. [18 hrs.] Revision and
tutorial classes [6 hrs.] Quizzes [1 hr.]

Part C - DFT and FFT Algorithms

Discrete Fourier Transform (DFT), frequency-domain interpretation, Fast Fourier
Transform (FFT) algorithms, Radix-2 FFT, Decimation-in-Time and Decimation-in-
Frequency FFT, and development of Radix-4 FFT algorithms. [18 hrs.] Revision and
tutorial classes [6 hrs.] Quizzes [1 hr.]

Learning and Teaching Strategies

sy el il
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Structured lectures to explain theoretical concepts and mathematical
derivations.

Tutorial problem-solving sessions for filter design, DFT, and FFT
calculations.

Software-based demonstrations using MATLAB or similar DSP tools.

Strategies . . . .
e  Short assignments and reports to connect algorithms with practical
communication and control applications.
e  Continuous feedback through quizzes, homework, and classroom
discussions.
Module Evaluation
Time/ . Relevant Learning
Weight (Marks) Week Due
As Number Outcome
Quizzes 1/3 10 CONTINUES 1-2
EOE e Assignments 1/3 5 CONTINUES 1-2
assessment | c) ASSWORK 1/1 5 CONTINUES 1-2
Report 1/1 10 CONTINUES 1-2
Summative | Midterm Exam 1.5/1 10 CONTINUES 12
assessment | inal Exam 3/1 60 CONTINUES 1-2
Total assessment 100

Delivery Plan (Weekly Syllabus)

Al epndl 2l

Week Material Covered

Week 1 Review of DSP | concepts, discrete-time systems, and frequency-domain representation.
Week 2 Analogue filter design concepts and filter specifications.

Week 3 [IR digital filter design methods and frequency transformations.

Week 4 FIR digital filter design methods and window-based design.

Week 5 Comparison between IIR and FIR filters; stability and phase response.
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Week 6 [IR structures: Direct Form |, Direct Form Il, and Direct Form Il Transpose.
Week 7 Midterm Exam / review of filter design.
Week 8 Cascade and parallel IIR structures.
Week 9 Poly-phase and lattice structures for IIR filters.
Week 10 FIR structures: direct, poly-phase, and lattice structures.
Week 11 Discrete Fourier Transform (DFT): definition, properties, and applications.
Week 12 Spectral analysis using DFT and computational complexity.
Week 13 Fast Fourier Transform (FFT): Radix-2 development.
Week 14 Decimation-in-Time and Decimation-in-Frequency FFT algorithms.
Week 15 Radix-4 FFT algorithms and practical DSP applications.
Week 16 Preparatory week before the final exam.
Learning and Teaching Resources
u.u,g).\.ﬁ‘g PJJL\.S‘ )bLa.a
Available in the
Text
Library?

Required Texts Digital Signal Processing: Principles, Algorithms, and

Applications - John G. Proakis and Dimitris G. Manolakis

Recommended Texts

Discrete-Time Signal Processing - Alan V. Oppenheim and
Ronald W. Schafer

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Jliol 90-100 | Outstanding Performance

B - Very Good oo 20> 80 -89 Above average with some errors
Success Group

C - Good u> 70-79 Sound work with notable errors
(50 - 100)

D - Satisfactory lwgio 60 - 69 Fair but with major shortcomings

E - Sufficient Jorbo 50-59 Work meets minimum criteria
Fail Group FX - Fail 2ud) cuwly (45-49) More work required but credit awarded
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(ax)lzoll
(0 - 49)

F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

d.uuul_).)JI 65l o9 D90

Module Information
Lol ;1) Bald) e glro

Computer interfacing systems
Module Title Module Delivery

iatl) Joagll ol
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Module Type Core learning activity Theory
EEC 406
Module Code [ Lecture
Number of [1Lab
Credit Hours
(Total) / 3/2 Tutorial
Number of Units .
(Total) ] Practical
1 Seminar
Module Level Fourth-E&C Semester of Delivery 8
Department of ) .
Administering D Il E
dministering Department Electrical Eng. College ngineering
Module Leader Dr.Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Head of Dept. Module Leader’s Qualification PhD
Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid @uomosul.edu.iq
Peer Reviewer Name Dr. Saad Wasmi e-mail s.w.o.luhaib@uomosul.edu.iq

Scientific C ittee A |
AT ST A Version Number | 1.1

Date
Relation with other Modules
Y Al ) sl5ed) e @BVY)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aoli,Yl wlginally pleill glig dmwl o)l 8sloll Colanl

Module Aims e To introduce students to computer interfacing systems and
microprocessor-based design

e To understand 8086 architecture and peripheral interfacing techniques

* To develop skills in designing interfacing systems using standard ICs

e To provide knowledge of serial and parallel communication systems

syl ol 83La)l 5lan]
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To introduce basic microcontroller concepts (8051)

Module Learning
Outcomes

6oLl p.l.ﬁ“ ub).zo
agwl )2l

By the end of this course, students will be able to:

W

Understand the architecture of the 8086 microprocessor

Interface peripheral devices such as 8255, ADC, DAC, and display
units

Design interfacing systems for stepper motors and control applications
Apply interrupt and DMA techniques using 8259 and 8257

Implement serial communication using 8251 USART and RS-232
standards

Understand basic architecture and programming of 8051
microcontroller

Indicative Contents

ag i)Yl wlgizall

8086 Microprocessor architecture and operation
Peripheral interfacing:
o 8255 Programmable Peripheral Interface
o Display controllers
o Stepper motor interfacing
o A/D and D/A converters
Interrupt controller (8259)
DMA controller (8257)
Serial communication:
o RS-232
o Serial data transfer methods
o 8251 USART
Parallel communication systems
Introduction to 8051 microcontroller:
o Architecture
o Memory organization
o Addressing modes
o Instruction set
Basic programming applications

Learning and Teaching Strategies

ety el el A

Strategies

5

Lectures and tutorials
Problem-solving sessions
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©  Practical examples and interfacing design exercises

S Use of simulation tools and simple programming

Module Evaluation

o ;) B3l @it

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 1/3 10 CONTINUES 1-2
Formative Assignments 1/3 5 CONTINUES 1-2
assessment | ) AGSWORK 1/1 5 CONTINUES 1-2

Report 1/1 10 CONTINUES 1-2
Summative | Midterm Exam 1.5/1 10 CONTINUES 1-2
assessment | fing) Exam 3/1 60 CONTINUES 1-2
Total assessment 100

Delivery Plan (Weekly Syllabus)
A el z g

Week Material Covered
Week 1 Introduction to Computer Interfacing Systems and Overview of 8086 Microprocessor

Week 2 8086 Architecture: Bus Interface Unit (BIU) and Execution Unit (EU)

Week 3 Memory Organization and Addressing Modes of 8086

Week 4 Peripheral Interfacing Fundamentals and 8255 PPI

Week 5 Display Interfacing and Stepper Motor Control

Week 6 A/D and D/A Converter Interfacing with 8086

Week 7 Midterm Exam

Week 8 Interrupt System and 8259 Programmable Interrupt Controller

Week 9 DMA Controller 8257 and Direct Memory Access Techniques
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Week 10

Serial Communication Basics and RS-232 Standard

Week 11 | 8251 USART Architecture and Serial Interfacing
Week 12 Parallel Communication and Port Interfacing
Week 13 | Introduction to 8051 Microcontroller Architecture
Week 14 | 8051 Programming and Applications

Week 15 Review and Practical Applications

Week 16 Final Exam Preparation

Learning and Teaching Resources

Available in the
Text
Library?
-+ Walter A. Triebel, Avtar Singh,
Required Texts The 808.8 and 8086 Microprocessors: Progr'amfnmg, N
Interfacing, Software, Hardware, and Applications, 4th Edition,
Wiley, 2016.
Recommended Texts s Barry B.'Brey, .
The Intel Microprocessors, 8th Edition, Pearson, 2011.
Websites
Grading Scheme
) Ll
Group Grade sl Marks (%) | Definition
A - Excellent ol 90-100 | Outstanding Performance
Success Group
B - Very Good lxs x> 80 -89 Above average with some errors
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C - Good > 70-79 Sound work with notable errors
(50 - 100) D - Satisfactory bwsgio 60 - 69 Fair but with major shortcomings
E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Group FX - Fail 245) cawl (45-49) More work required but credit awarded
(a=d =l
(0-49) . . -
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.

aowl)dl 8oldl oo 73905

Module Information
S JRV] XY PN | R PR PN

Module Title

CONTROL SYSTEMS II

Module Delivery
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II BJ.L%....N ‘o..L.:
Module Type Core learning activity Theory
Module Code EEC 412 [J Lecture
Number of [ Lab
Credit Hours
(Total) / 4/3 Tutorial
Number of Units
(Total) O Practical
O Seminar
Module Level Fourth-E&C Semester of Delivery 8

Administering Department

Department of

Coll Enei ;
Electrical Eng. ollege | Engineering

Module Leader Dr.Omar Sh. Alyozbaky e-mail o.yehya@uomosul.edu.iq
Module Leader’s Acad. Title Head of Dept. Module Leader’s Qualification PhD
Module Tutor Dr. Mohammed Obaid Mustafa e-mail mohammed.obaid @uomosul.edu.iq

Dr. Mohammed Obaid

Peer Reviewer Name e-mail mohammed.obaid@uomosul.edu.iq

Mustafa

Scientific Committee Approval

Version Number | 1.1

Date
Relation with other Modules
Y Al ) )5l me &BMsY)
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

aobin,Yl wlsizally pledl mlig amwl,adl 85kl Coloal

361




Module Aims

agl ol 83La)l L5lan]

The aim of this course is to provide students with a solid understanding of the
analysis, modeling, and design of control systems. The course develops the ability to
analyze system behavior, assess stability and performance, and design appropriate

controllers for engineering applications.

8.

10.

11.
12.

Provide systematic methods for assessing stability using classical and modern
techniques.

Equip students with the skills to design and tune feedback controllers (such
as PID controllers) to meet given performance specifications.

Introduce students to frequency-domain analysis tools, including Bode plots,
Nyquist plots, and root locus methods.

Introduce PID controller design techniques.

Enable students to design and tune feedback controllers to meet specified
engineering requirements.

Module Learning
Outcomes

8oLl p.lxi‘.” ul?).xo

Analyze system stability using classical stability criteria.

Evaluate system performance in time and frequency domains using standard control

techniques.

Design and tune basic controllers (e.g., PID) to satisfy given performance

specifications.

Indicative Contents

apli,Yl olgixall

Week1-Week2: Stability of Linear Control Systems

Concepts and types of stability in linear control systems
Relationship between pole locations and system stability
Methods for determining stability

Formulation of the Routh array

Stability conditions using the Routh—Hurwitz criterion

Special cases and interpretation of results

Week 3: State Feedback Design

State-space representation of dynamic systems
Concept of state feedback control

Pole placement technique

Examples of MIMO systems

Week 4-Week 6: Root Locus Analysis

Introduction to root locus technique
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Basic properties and construction rules

Effect of system gain on pole locations

Performance improvement using root locus
Selection of appropriate gain values
Time-domain performance specifications

Worked examples of root locus analysis

Week 7: Midterm Examination

Week 8 - Week 12: Frequency-Domain Analysis

Introduction to frequency-domain methods
Nyquist stability concept

Relationship between frequency response and stability
Construction of Nyquist plots

Application of the Nyquist stability criterion
Analytical and design examples

Magnitude and phase plots

Frequency response characteristics

Gain and phase margins

Manual construction of Bode plots
Logarithmic approximation techniques

Interpretation of results

Week 13 — Week 15: Control System Design

Systematic design procedure
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« Integration of time-domain and frequency-domain methods
« Controller selection

« Structure of PID controllers

« Effect of proportional, integral, and derivative actions

« Practical design considerations

« Principles of Ziegler—Nichols tuning

« Open-loop and closed-loop tuning methods

Learning and Teaching Strategies

sl e it

Strategies

1. Lectures

e  Structured lectures introduce fundamental concepts, theories, and analytical
techniques in control systems.

e Emphasis is placed on conceptual understanding, mathematical formulation,
and physical interpretation.

2. Problem-Solving Sessions
¢ Guided tutorials focus on solving numerical and analytical problems.

e Students practice stability analysis, controller design, and performance
evaluation.

e Active student participation is encouraged through in-class discussions.

364




3. Project-Based Learning

Individual or group mini-projects involve modeling, analysis, and controller

design for selected systems.

4. Self-Directed Learning

Students are encouraged to engage in independent study through
textbooks, research papers, and online resources.

Homework assignments and reading tasks support deeper
understanding.

5. Continuous Feedback

Regular formative feedback is provided through assignments, quizzes,
and reports.
Feedback helps students identify strengths and areas for improvement.

Module Evaluation

dan) ;03] Baled) @uniss

Time/ . Relevant Learning
Weight (Marks) Week Due

As Number Outcome

Quizzes 1/3 10 CONTINUES 1-3
Formative Assignments 1/3 5 CONTINUES 1-2
assessment | c) AGSWORK 1/1 5 CONTINUES 1-3

Report 1/1 10 CONTINUES 1-3
Summative | Midterm Exam 1.5/1 10 CONTINUES 1-3
assessment | Fina) Exam 3/1 60 CONTINUES 1-3
Total assessment 100

Delivery Plan (Weekly Syllabus)

) el z gl

Week

Material Covered
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Week 1

Stability of Linear Control Systems, Methods of Determining Stability

Week 2 Routh-Hurwitz Criterion
Week 3 | Design of State feedback
Week4 | Root Locus Analysis, Basic Properties of the Root Loci (RL)
Week5 | Design Aspects of the Root Loci
Week 6 | Root Locus Analysis and Examples
Week 7 Exam
Week 8 . . . -
Frequency-Domain Analysis, Nyquist Stability concept
Week 9 Nyquist Stability — examples
Week10 | Boele Plot Analysis
Week 11 Stability Analysis with the Magnitude-Phase Plots
Week 12 | Boele Plot Analysis
With Logarithmic Graph Paper
Week 13 Design of Control System
Week 14 Design of PID Controller
Week 15 ziegler-nichols Method for Controller
Week 16

Preparatory week before the final Exam

Learning and Teaching Resources

Available in the
Text i
Library?
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7. Automatic Control Systems, (9th Edition),
Required Texts By: Golnaraghi and B. C. Kuo.
8. Modern Control Engineering, (5th
Edition), By: Katsuhiko Ogata.
Recommended Texts
9. Control Systems Engineering, (6th
Edition) By: Norman S. Nise
Websites
Grading Scheme
il L
Group Grade il Marks (%) | Definition
A - Excellent sl 90 - 100 Outstanding Performance
B - Very Good o x> 80-89 Above average with some errors
Success Group
C - Good u> 70-79 Sound work with notable errors
(50 - 100)
D - Satisfactory Luwgis 60 - 69 Fair but with major shortcomings
E - Sufficient Josiio 50-59 Work meets minimum criteria
Fail Grou FX - Fail 29) « lJ (45-49) More work required but credit awarded
P (axzol
(0-49) ; - -
F - Fail cuwly (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark
of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the automatic
rounding outlined above.
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