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1{School : School of Engineering

Department : ' Electrical Engineering Depai‘tment

Program t1t1e (Enghsh) B.Sc. in Electrical Engineering
Pregram t;fcle (Arabw) Al S Amcaigll (B (u gy p 01
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1. Components of Curriculum

The currlculum for the bachelor’s degree in Electrical Engineering consists of (162) credit hours
-distributed as follows :

Number: | Type of requirement - .. . Credit hours

First - , University Requirements e ' 27

Second School Reqnirements e 23

Third : Department’ Requirements | 112

anrth | Other Requirements S ¢

| Total . - ' E— T
;.. 2. Course Numbering System ? Pt g T B ”J Voo
o . * + LI ; B

"._ i A- Depélftment number (fourth digit from left in course number) ,f? 16 MAY 201
% |

Y Number . Department = |
R R : ¥ , if 2~ sed ! *L“«u*wmé%i,&’%
wpd S B 0 General to All Departments :i~- R e e 7

N 1. | Civil Engineering
'|"Architectiital Engitiéering

Electrical Engineering

Mechanical Engineering

ChemicaI Engineering

: Induétfiai | Engineering

Computer Engineering

V| N || n | AL

Mechatronics Engineering
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) B- Course domam number (sixth drglt from left i in course mumber)
“ Domam number | Domain title - | Domain number . | Domain title
T 0 | General 5 Electromagnetics
1 Circuits 6 Electronics
2 Communications 7 Machines
3 | Computer 8 Power
4" - Measurements & Control 9 Project

First: University requirements: (27) credit hours distributed as follows

T Comrse | | Credit | Pre-
M fNumber.‘ Cou rso Tlﬂe | - | Hours | requisite Notes
12220100 | Military Science 3 -
13400100 | National Culture LR b il
R ' 13201099 &
.| 3400101 | Leaming & Research Skills | 3 (3202099 &
[N RS A R S 1932099
+ | 3400102 :Commumcatlon Skills 3" | 3400101
3400103 Introductlorl to Phﬂosophy and Crltlcal 3 3400101
N Thmkmg
3400104 Human Civilization 3 -
13400105 | Campus Life and Ethics 0 |- One hour weekly
T T T meeting

- C- Coursé numbers are 7 digit numbers, the meaning of each digit is shown below

S‘chool number - Department number | Course level | Course domain | Course serial number

10| e

0-9

:0-9 3

1-5 0-9

‘ Componénts‘of Curriculum

[T
if "?me:ti da«uu’ ':}?;
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Compulsory Umvers1ty Requlrements (18 Credit Hours) R *“"‘“-’““::‘-..s;:;:;;:_m |




L L B

1= i "! ' J‘)- o “. ' ' ’ A T 4"‘ ' L
S " aloicl J_S_;.n o ' ) o
<y o:pJI ulo.ng ’ T, ’ .

o AgaM daat 2017 = Gugayslsy — Luwhall sl asadl claag sy 35
! 01 sy’ 7 QF-AQAC-02.04 :z1salll o3,
: o e University Elective Courses (9 Credit Hours)

(3 Credit Hours from Each Group below)

(First Group)

. Course ’Course Tltle e Credit Pre-- .. | Notes
Number | . . .| Hours | requisite

0400101 ' _Islam and Contemporary Issues ;o0 3

- 2300101 ‘Arab Islam1c Civilization , 3 .
'- _2300102 Jordan: History and Civilization 3 -

/[ 3400107 | Great Books |
3400108 | Jerusalem . -

(Second Group)

ﬁmb cTﬂ i g;fgf e | N0 tmemw
110300102 | Environmental Culture 3 ) T |
10400102 | Tslamic Culture 3 ]

(0720100 | Health Culture ; ] | |

/1000102 | Legal Culturs - ]

' 1100100 Y»PhysicAaﬂ Fitness Culture 3 -

(Thlrd Group)

!1600100' Electromc Commerce ' 3 _‘ )
.1601105'? 'Management Skills ,  " 3 : ]
% 1900101 _:Soc1a1 Media | ’ 3‘ _
} 2000100; Appreciation of Arts .3 )
By 2200103 _ﬁoreig11 Language | - ]
34001066 ‘Specml SubJect o EEY _

'. 3400109 ‘ Entrepreneurshlp & Creatlvny 3 -
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*Tosottor [(CatcatisT L 3 :
110301102 | Caleulus II - o 3 :
' 1.0302101 | General Physics I |3 -

10966201 | Technical Writing | S - 1| 3202100

) 0901420 jEﬁginéering Economy ' 3 - -3
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. SecondSchool requirements: (23) credit hours distributed as follows

Compulsory School lRequn ements (23 Credit Houxrs)

IR _ Comact Hours
Course | Course Title - : . Lot Credit Pre—. .
s Hours | requisite

* | Theory | Practical

0301101

L | W | W

0302111 | Practical Physics I | . - 3| 1 |0302101%

Engineering Graphics & Descriptive
Geometry
0966111 | Engineering Workshops .~ . 3 1 |-

0904131

Passing 90
credit hours

(")'9'0:8206 '.I'ﬁtr'oductioril to Engineering 2 - 2 -
' ' 1902098 &
1932099

193 1:1"02 , Computer Skills for Scientific Faculties 3 - .3

,,,,,,,

.......

§ T Aol
' 16 MAY 2019
Schqol Elective Courses: None
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Third: Departmeilf Requirements: (112) credi‘t»hours distributed as follows
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Conﬂ:acf Hours _

g..‘ rT——TT

.| 0907333

Course ytéo{lrée'T‘i‘tle{ ' . Credit | Pre-

Number , 5 0 Thegry Practical Hours | requisite

‘ 030_3101 | General Chemistry I 3 - 3 -

4] 0301201 | Caleulus IIT 3 - 30301102
| 0302102 | General Physics II 3 - 3| 0302101
| 0302112 | Practical Physics II - 3. 1 0302102

0903211 | Electrical Circuits (I) 3 - 310302102

0903212 | Electrical Circuits (II) 3 - 3| 0903211

0903219 | Circuits Lab. - 3 1| 0903212%
0907231: I’I:)i‘gi’tal Logic 3 : 3 igggggg&
0907234 | Digital Logic Lab = 3 1 | 0907231

| 0903261 | Electronics (T) 3 ! 3| 0903211

0903361 | Electronics (IT) 3 : 3| 0903261

"1 0933368 | Electronics Lab . 3 1| 0903361*
& 0.'301‘2(’)2 Enginé:'ering Mathematics I 3 - 3 0301201
0331302 | Engineering Mathematies I~~~ 777" 3 ; 3 |0301202
0903251 | Electromagnetics (I)’ -3 - 3 | 0302102
0903351, | Electromagnetics (IT) 3 - 3| 0903251

| 0953221 Slgnal Aﬁalysis & Systems ' 3 = 3 833;%% &
| 0953321 | Probability and Random Variables 3 - 3 10953221
0907235 Assembly Lariguage&Miérdprocessprs : 3 - 3 0907231

‘Embedded Systerns - 3 : 3 | ooomanr
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| 0907334 | Embedded Systems Lab ' - 3 1 | 0907333

o ‘ 0933201 | Computer Applications - 2 1 .| 1931102

. 10953421 | Communications (1) o 3 . 3| 0953321%

| 0953422 | Communications (II) 3 - 3 | 0953421

“+11 0953429 | Communications Lab - | - 3 1| 0953422+

[ 0943424 Digital Signal Processing 3 - 30953321

: ' ‘0‘9'4'3301' Engineering Numerical Methods 3 - 3 0301202
j 0933341 _Inetrumentation&Measurements‘ 3 - 3 8333%} &

71 0933441 | Control Systems . 3 - 3 0331302
| 0903448 ’:M:_eaSI;Eements-&Control Lab. | - 3 L | o

| 0943461 | Power Electronics . ? .3 - 3 0903361
‘ 0903371 v]électrical Machines (I) 3 - 3 8283;5&

.1 0903471 | Electrical Machines (II) 3 - 3 0903371

1 0903478 | Machines Lab L |- 3 1 |0903471%

- 1 0933481. | Power System Analysis (I) 3 ; 3 | 0903371

. 0933482 ;Power System Analysis (II) S 1 3 - - 3 0933481

' 0903489 _‘Electrlcal Power Lab. : - - - 3 1 0933482%*
foomsss [projesrd | -] - [ 1 e

g jQ973599 P,rbjé&:t‘(n)‘ . L - ] 2 | 0973598

- Pre-requzszte or Co-requzszte

A RN
’.".; Tara gealty

'** The senzor deszgn prOJect spans two regular semesters after which the final grade is assigned.
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Department Elective Courses (18 Credit Hours)

2 - . . B --,'»—,-‘,‘-
IR s - P s < =

Con}tact Hours

.| Course ' | Co ursé Title Credit | Pre-
Number | ~

Theory | Practical | Hours | requisite

0591'(-)3-425 'Qommﬁnicatioh Systems - 0953421
.| 0953421
0953422
0953422
0953422
0953421
0953421
0903351
0933441
0903361
0903361
0943461
0933482
0933482

0933482

0903426 'Communication Networks

0943521 | Communication Circuits

<, '0;95352'2_ Cellular Communications

0953523 'Te‘.leph:one Communication Systems '

0943524 Optipai Communications & Laser

| 0943529 - ;S‘el',lectle:d Topics in Communications $
o ‘-:0;913“3»551‘_ EAhter_mas & Wave Propagation | |
- 09'0:3549 :iSéléqted Topics in Control '

1| 0933462 | Digital Electronics

0903561 | Medical Electronics

* | 0943582 | Elecrical Drives

3 0963581 .:']:'?’;'Qw_eyriSystem Reliability

Wl lwlwl i w wl wlwlwiwliw]w|w]|w]|w
1

0943483 \;Pﬂldwévr' System Protection |
0943589 :S'ell_ec'.chd:TQpic‘s in Power & Mac‘h:incs,-;.-,:‘;__’. -

]
(%] W (O8] W (N [FS IR BN VS (O8] (O8] (O8] (98] (U8 W w3 (O8]
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" Fourth: Other Réquirements: (0) credit hours

Compulsory General Requirerrrents (0 - 15 Credit Hours)

lggl;ls)zr i,(:jol_/lrse ;Iitre : I(flldi(ilst Pre—requisite Notes
. 3201098 Arab1c Placement Test 0 |- ‘ Pass/Fail
| 3201099 | Basics of Arabic 3 |3201098 Pass/Fail
3'2‘0'1 100 Arabic Language Skills 3 3201098 & 3201099 | Pass/Fail
13202098 Errglish Placement Test 0 - } Pass/Fail
' 32@2099 ’B'asics of English 3 3202098 Pass/Fail
) '_3'202100‘ English Language Skills _ 3 3202098 & 3202099 | Pass/Fail
1932098 Computer Skills Placement Test 0 |- Pass/Fail
" | 1932099 | ‘Basics of Computing 3 | 1932098 Pass/Fail
| 09001‘5’0" Community Service 0 - Pass/Fail
i 0900500 ;Praotioal Training 0 Ezfing 120 credit Pass/Fail

: * Students s1t for placement tests in Arabic, English and Computer Skills after enrolling at the
un1vers1ty Based on the grades students achieve in these exams, they may be required to take one or

more’ courses’ in ‘Arabic Language, Enghsh Language or Basics of Computing. These courses do not

o -“'count ds part of the credit hours needed to receive the B.Sc. degree.

* Students are permltted to star practical training only after successfully passing 120 credit hours out of
their plan, in accordance with the school of engineering regulations. The training is performed in an

. organization related to e1ectr1cal engmeenng and approved by the department. The training counts as 0
. credlt hours . . ; sk
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_‘ ., Fifth: Coqi'seé offered to other schools and departments .

e L oEL _ ) Contact Hours
R Nzg'ts)zr:.f,COurse‘Tltle o TR ’ g{redlt, Ere isit
gl R T O ' ‘| Theory | Practical ours | requisite

% ‘R.A-"

| 0903203 | Electrical Engineering | 3 . 30302102
0903204 | Electrical Engineering Lab | - 3 © 10903203
0973373 | Electrical Machines o 3 - |3 ]0903203
0933374 Electrical Machines Lab - 3 |- 1 10973373
0:9:03253, ;Eléctromagnetics | o 3 - 3 10302102

¥

i

.e:«:,?“i
i

s SR
TN
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" 'Sixth: Advisory Study Plan

o AL

o ’imu*‘ SR

e
15

! 3‘. st e i e e ST
Www :

R Fitst_Year
A B OO ‘First Semester o R - Second Semester

L Course : B - ‘ Cr. | Course - ' Cr.
=l Course Title - Sl Course Title
- ',-Number. Lo+ | Hro | Number | - B Hr.

. § 0301101 _'C:alAc‘;luhisI' ' . 3. ‘0301102 Calculus II 3
110302101 | General Physics I | 3..]'0302102 | General Physics IT 3

03021 1 1 ‘f;féctiéill Physics I 1 03021 12 | Practical Physics II 1

Engineering Graphics &

030:3_1.(?1 , General Chemistry I 3 10904131 Descriptive Geometry

'193 1102 - _Computer Skills for Scientific
3 - Faculties

3400105 |‘Campus Life and Bthics | 0 | 0908200 | Introduction to Engineering | 2

3 | 0966201 | Technical Writing 1

0'9'6’6_‘1_1,_1” Erigihéreri’ng‘Workshops | R —— University Requirement 3
Total = .~ = .. o ‘ 14 - | Total ‘ 16
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- Second Year

| 0301201

| 0903251

' “ ‘ Number sas 300

1 0903361

" First Semester

Second Semester

"|"Course ~ |27

.. | Course Title : -
‘N,umb'er._ R

" | Cr..
| Hr.

Course

Number

Comrsé Title

0903211 | Electrical Circuits (1)

0905212

Electrical Circuits (II) 3

'C‘a;llc_;.ulus I 3 | 0903261 | Electronics ) 3
| 0933201 ‘Cfén-lp.uter Applications 1 |0301202 Engineering Mathematics I 3

, IE:lectromagnetics ) 3 | 0953221 | Signal Analysis & Systems 3
| 0907231 | Digital Logic 3 Circuits Lab. 1

0903219

'VD;i;gitall‘Logic Lab

University Requirement 3

0907234

University Requirement

3
i
=

17

Total

esrea=’
TR T

RS
poaaSpe Y

g
parmrsh

.1, _ First Semester

i .
. i v o + by %
Y . * & - - % \ Ni ‘ Y Ys ," {-9-_:}1@51 it
. MRS I ST e
Third Year . i 5 obaeatd) g T “,,..;&-.3,
PEE am oy s o o e
: Second:=Sentéster

| Course - |:

‘Course Title

SR

_ Cr.
| Hr.,

.| Course "
| Course Title
Numl_;exr, :

'\E'l'ééj:tr'o:n'ics D

W

1 0903351

Electromagnetics (II) 3

0907333 | Embedded Systers

0903371

Electrical Machines (I) 3

‘Probability and Random

_0?53,321‘ Variables -

. 0943301

Engineering Numerical
Methods

| 0933341 |

Iri;trumentation &
. | Measurements

0907235

Assembly Language &
Microprocessors

Englneérmg Matﬁematic:s I

[ 0933368

Eieqtronics Lab . 1

-=_ | University Requirement

w

0907334

Embedded Systems Lab 1

University Requirement 3

18

17

10
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Fourth Year (Tra1mng is conducted durmg the summer perlod worth 3 Cr. Hr.)

Fnrst Semester ' Second Semester
'Cburs’ev '. o ' Cr.: Course : Cr.
ot Course Title . .l o | Course Title
‘| Number "~ o+ "7 Hr. | Number |- - Hr.
0953421 Cbr’nn;tmications M 3 | 0953422 | Communications (II) 3
0933481 | Power System Analysis (I) 3| 0933482 | Power System Analysis (I) 3
,‘ 0933441 Cdritrol Systems 3 | 0943461 | Power Electronics 3
10903471 _,iElectrlcal Machines (II) 3 .| 0903489 | Electrical Power Lab. 1
‘ 0903478 Machlnes Lab 1 10903448 | Measurements & Control Lab. | 1
o :0_9()'34---. - fDepartment Elective - 3 | 0903--- | Department Elective 3
‘ | 4 | mm——— University Requirement 3 |
Total -~ 16 | Total e 11“““11
L P TR RIS '
| | 'gﬁ
' 16 MAT 209
: Flfth Year E ol ot d Lo i
: Fnrst Semester , R Secon d_Semester. o e msd
,.Course oL .| Cr. | Course , Cr.
e . Course Title g - | Course Title -
Number-‘ S ' Hr. .‘Number . ' Hi.
0973598 }Pr’l‘ojeet(l)' ‘ 1 0973599 Project (2) 2
0943424 ﬁigitélSignal .Processing - 3 | 0903 Department Elective 3
0901420 : Englneermg Econemy 3. 0903--- h “‘]')”e'p‘artment Elective 3
0953429 :L(}'(c:)rrllf\mjlr;icaﬁons Lab R [p— University Requirement 3
0903--- " 'Departfrlent Elective R — University Requirement 3
0903 Depanment Elective 3
SRR Uniifersity Requirement 31
A L 17 | Total 14

1
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’ l Course Descrlpt|on

: l

0933201 Computer Appllcatlons ' , (1 Cr. Hr.)

Prereq. (1931102)

Computer packages for mathematical and symbolic manipulations (MATLAB, Mathematica). MATLAB
variables, vectors and matrices. Built-in functions. Operator precedence. Matrix indexing. Complex
numbers. Polynomials. Cells arrays. Structures. Script Files. User Input/Output. User defined functions.
Local vs. global variables. Program writing skills. Flowchart versus pseudocode. Relational

* operators and conditional statements. Flow control structures and loops. Plotting. Figure annotations.

Numerioal solutions for various calculus problems: differentiation, integration, ordinary differential

- equatlons etc. MATLAB symbolic engine. Using symbolic capabilities for liner algebra, calculus and
. other problems Introduction to Simulink and its libraries. Simulating some engineering systems and

k) f|nd|ng solutlons Practlcal exercises.

0903203 Electrlcal Engmeerlng (3 Cr. Hrs.)

'

Prereq. (0302102)

.Ohm’s"and Kirchhoff's Laws. Series and parallel connections. Voltage and current division. Nodal and
" mesh analysis. Superposition. Thevenin and Norton theorems. Inductance and capacitance. Source free

RL and RC circuits. Response of RL and RC and RLC circuits to unit step function. Characteristics of a

" sinusoid. The phasor concept. Phasor relatlonshlps for R, L, and C elements. Impedance and

, admlttance Effective values of current and voltage lnstantaneous average and apparent power and
- power - factor. Three-phase Y and A connections. Introduction to semiconductors. The PN junction.

Appllcatlons of PN junctions (rectifiers). Transistors; operation, model, V-I characteristics. Operational

vamphflers and gates Safety conSIderatlons Protective earthing.

: 0903204 Electrlcal Englneerlng Lab » (1 Cr. Hr.)

s

;
S |
o

l
|
o
5 b
|
T
1
¥
l
&
!

circuits

Prereq. (0903203)
Electric measuring equipment. DC circuits. Basic Laws and network theorems. Impedance concept and
phase shift in RL and RC circuits. Three-phase wye and delta connected loads. Measurement of power

and power factor. Transistor amplifiers. Operational amplifiers (Op-Amps).

‘ 0903211 Electncal Circuits (1) L : (3 Cr.Hrs.)

Prereq (0302102)

Unlts def|n|t|ons and simple circuits. Circuit analysis techniques. Inductance and capacitance. Source-
free RL and RC circuits. The application of unit-step forcing functions. The RLC circuits. The sinusoidal
forcmg functlon The phasor concept. The phasor relationships for R, L, and C. Impedance/admittance.
The smusordal steady state response. Cll‘CUlt analysis using MATLAB and SPICE.

_0903212 Electrlcal Clrcwts (2) ' A (3 Cr. Hrs.)

Prereq. (0903211) ' T AT gt e

Average power and rms values. Polyphase CIrcu1ts Three phase Y and A connections. Complex
frequency The damped sinusoidal forcing function. Frequency response. Parallel and series resonance.
Magnetlcally coupled circuits. General two port networks. Impedance, admittance, hybrid and
transm|SS|on parameters Pr|n0|ples of basic fllterlng Basic passive and active filters.

" 0903219 Clrcu1ts Lab - : . (1 Cr. Hr.)
! Prereq ICoreq (0903212) ' '

:DC..circuits...Kirchhoff's voltage law (KVL) NetWork theorems. Transient analysis in RL, RC, and RLC
ircuits, I ept" Power and power factor (PF). Series and parallel resonance. Quality factor.
Th “e“”phase crrcmts“Power measurement. Parameters of two-port networks. Coupled circuits. Filters.

S 5 A

ﬁ.' , i : .AY zﬂqg
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. 0953221 Signal Analysis & Systems (3 Cr. Hrs.)
S Prereq. (0933201 & 0903211) '
| Signal and system model and classification. Continuous time signals. Signals and vectors. Generalized
‘ 0 . Fourier series representation. Amplitude and phase spectra of signais. Energy and power content of
' ) signals. Bandwidth of signals. The Fourier transform and its applications. Sampling of signals.
" Convolution of signals. Power and energy spectral densities. Correlation functions. Time-domain analysis
g of contmudus time systems. The system impulse response. Communication channels. Filters: LPF, HPF
. and BPF. Discrete time signals. The discrete Fourier transform (DFT) and the Fast Fourier transform
: (FFT) Spectral analysis of DFT systems. Unit sample response and response to arbitrary input
g ‘.'sequences lntroductron to the Z-transform. Project.

0903251 Electromagnetlcs (1) (3 Cr. Hrs.)

Prereq. (0302102)

Introduction. Vectors and vector operations. Coordinate systems. Coulomb’s law and electric field.
Potential and gradient. Electric flux density. Gauss law and divergence theorem. Electric fields in material
space Capacrtors Boundary conditions, Poisson’s and Laplace’'s equations. Method of images. Biot-
Savart’s law. Ampere's law. The curl and Stock’s theorem. Magnetic force, torque and moment. Magnetic
vector potential. Practical applications. Magnetic properties of materials. The B-H curve. Boundary
,condrtrons Inductors. Magnetic circuits. Interaction between fields and charged particies. Faraday's faw.
Displacement current. Maxwell's equations. Continuity equatron and the relaxation relationship. Time-
’harmonlc fields and the hysteresis concept

0903253 Electromagnetlcs : _ ) (3 Cr. Hrs.)
: Prereq. (0302102) '

llntroductron Vectors and coordinate systems. Charges. Electric field. Potential and electric flux density.

! - Gauss law. Electric characteristics of materials. Capacitors. Boundary conditions. Currents. Magnetic
L _frelds Amperes law. Magnetic properties of materials and the B-H curve. Boundary conditions.
: lnductors Magnetrc circuits. Time varying fields and Maxwell's equations. Waves in lossless and
conductrng media. Transmission lines (TL). Transient and steady state analysis of TL. Matching in TL.
', Introductron to optrcal fibers. Electromagnetrc effects in high speed drgrtal systems. Practical applications.

3

0903261 Electromcs 1) ' T i (3 Cr. Hrs.)
.. .Prereq. (0903211) o T
"~ - Introduction, to semiconductors. Conduction in metals Intrinsic and extrinsic semiconductors. Electrical
."propertres of semiconductors. Diffusion process in semiconductors. The PN junction diode. Open-
crrcurted Jjunction. Forward, reverse biased junction. VI static characteristics. Temperature effects. Small
B ahd’ large-signal models. Junction capacitance and switching times. Diode types and applications.
‘ Rectification. Rectifier filters. Clipper and clamper circuits. Voltage multipliers. Zener, varactor and
-Schottky diodes. LED and Photodicde applications. Bipolar Junction Transistors (BJT): Ebers-Moll mode.
' CB- “and CE characteristics. DC biasing and ‘analysis. BJT as a switch and amplifier. Small-signal
o models Transistor ratings. Field-effect Transistor (FET): VI characteristics of JFET and MOSFET. FET
'Ztransrstor asa swrtch and amplifier. Small srgnal models. The MOSFET transistor. Transistor ratings.

0943301 Engmeermg Numerrcal Methods I . (3 Cr. Hrs.)

i .,;‘Prereq (03042202) '

A Mathematical preliminaries, numerrcal errors foss of significance and error propagation. Numerical
son b ‘solutron of nonlinear algebraic equatrons ‘Review of linear algebra (solution of systems of linear
P equatrons)"*Numerrcal”‘sotutrens o systems of linear and non-iinear algebraic equations. Interpolation and
approxmatron‘and cqrve;frttmgﬁ Numerical drfferentlatron and integration. Numerical solution of differential
equatlons Eigenvalde problems lntroductron to numerical solution of partlal differential equation.
_Englneerlng appllca’uons -
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0953321 Probablllty and Random Varlables - ' (3 Cr. Hrs.)
L APrereq (0953221) '
o '_Introductlon to probability and random variables. Discrete random varlables Continuous random
"__'varlables ‘The probability density function. The probability distribution function. Statistics of random
Y varlables Random processes. Ergodicity and stationarity. Auto-correlation function. Power spectral
densrty Estlmatlng the autocorrelation functron and power spectral density from raw data. Input output
relatlons of llnear systems

- 0907235 Assembly Language & Mlcroprocessors : (3 Cr. Hrs.)
: Prereq. (0907231) '

‘Introduction® to microprocessors and mlcrocomputers Evolution, architecture, and software model.

... Introduction to Real-mode and protected-mode memory addressing. Addressing modes. The PC and its

5 O DEBUG program. Move, stack, load- effective address, and string instructions. Arithmetic instructions.

Py Addltlon subtraction and comparison. Multiplication and division. Logic instructions. Shifts and rotates.

X Counters and time delays. String comparisons. Jump instructions. Code conversion. Stacks and

subxro,_utlnes‘, Program and machine control instructions. Software interrupts. Program development. The
microprocessor'and its bus architecture. Introduction to memory and I/O interface.

0933341 Instrumentatlons & Measurements : (3 Cr. Hrs.)
Prereq. (0953321* & 0903261)
General electric and magnetic units. Experimental data and error. Analyzmg measurements using
,Astatrstlcal analysis methods: measures of central tendency (mean, median, mode), measures of variation
M t( range, mterquartrle variance, standard deviation, coefficient of variation, Chebyshev’s rule and empirical
S rule), graphlcal data analysis, frequency drstrrbutrons standard error, goodness of fit. Analog and digital
S rnstrumentatron of current, voltage and power R, L, C components measuring instruments. RF power
" and’ voltage measurement. Oscilloscopes. Slgnal generation and analysis. Wave and spectrum
e analyzers Transducers Dlgrtal data acqursrtlon and fest systems. Capacrtrve interference. Grounding.
) ' -’PrOJect : _
o 0903351 Electromagnetlcs (2) . ' (3 Cr. Hrs.)
TR Prereq (0903251) | ' ‘
Introduction. Maxwell's equation. Wave equatron Plane wave (PW) in general medium. Wavelength,
wave number, direction of wave propagatlon phase velocity, group velocity, phase and attenuation
o 'constants and wave impedance. PW propagation in lossless, lossy and ‘good conducting media. Skin
R ef'fect and the surface impedance in“lossy and good conducting media. Generalized form of the PW.
L 2, = Poyntlng vector ‘Normal and oblique incidence of the UPW. Wave polarization. Consideration of some
S practical . problems “Transmission lines (TL). Transient analysis of lossless TL. Analysis of TL for
R .‘harmonlc source using vector and.crank diagram. Short TL (stubs). TL charts. Matching using single
L _stub double stubs and quarter wavelength TL. lmpedance measurement. Waveguides. Rectangular and
crrcular wavegwdes Slots in wavéguide. The ‘concept of ‘fresonant cavity. Introduction to antennas
- mcludrng the dlfferent parameters of an antenna. Short and half a wavelength dipoles characteristics.

0903361 Electromcs (2 - ' (3 Cr. Hrs.)

... Prereq. (0903261)

T Ampllfrcatron Biasing of transrstor (BJT and FET) Single-stage amplifier. Cascaded BJT and FET
e U amphfrers .Composite transistor stages. Operatronal ‘amplifiers and Applications: Differential ampilifier.

Operatronal amplifier archrtectures Gam with active load. DC level shifting. Output stage. Offset voltages

) ,andﬁ~cur”rentswthrequency response of ‘amplifiers. The high-frequency response of all amplifier

. r%ﬁ-tcon igu urations.. he;low- [equency response of all'amplifier configurations. The frequency response of

cascaded stages Feedback Amphﬂers ‘Properties of negative-feedback amplifiers. Properties of

fcvaedback amplifier topologles AnalyS|s of feedback ampllflers

G M{;t. 2.




-m.vys a.uu\ * 2017 ~ Gusayallsy — Lpufpal) Aasd) 3acall (laag SldsY 35y
01 ysam t5;~. : o QF-AQAC-02.04 :z3saill &,

0933368 Electronlcs Lab. , (1 Cr. Hr.)

Prereq. ICoreq (0903361)

Rectification. Regulation and clipping. BJT characteristics. Bipolar Junction Transistor (BJT) biasing and
large- srgnal‘ampllfrcatlon BJT as an amplifier. FET as an amplifier. Cascaded amplifiers. Frequency
response of amplrfrers Feedback amplifier. Differential amplifier. Op-Amp Applications. Pl’OjeCtS

0903371 Electrlcal Machmes (1) o (3 Cr. Hrs.)

Prereq. (0903212 & 0903251) o
Magnetrc circuits. Single-phase transformers. principles, analysis and performance characteristics.

- Three-phase transformers: construction, connections and vector groups. Single-phase and three-phase

transformer testing.- Electromechanical energy conversion. Basic principles of DC mechanics. Principles
and classification of DC generators. DC motors: analysis, performance characteristics, starting and

"sp‘eed'control DC machines testing. Rotating field. Synchronous generators: classification, analysis,

performance charactenstlcs synchronization process and parallel operation.

0973373 Electrlcal Machines ' ' : . (3 Cr.Hrs.)
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,Prereq (0903203)

Mdgnetic circuits. Single-phase and three-phase transformers: principles, analysis, performance

S characteristics and testing. Electromechanical energy conversion. Principles and classification of DC
E ‘generators DC motors: analysis, performance charactenstrcs starting, testing and speed control.

Synchronous ‘motors: analysis, performance characteristics, ‘applications, starting and testing. Three-

~phase induction ‘motors: analysis, performance characteristics, applications, starting and speed control.

Srngle phase induction. motors. Special types of motors: stepper motor, universal motor, reluctance
motor and brushless DC motor.

0933374 Electrlcal Machmes Lab (1 Cr. Hr.)

Prereq (0973373)
Transrormer magnetic circuits. Testrng of single and 3-phase transformers. DC generators. Speed control
of DC motors. Testing and operational characteristics of alternators.- Testing and operational

. charactenstrcs of synchronous motors Testing and operational characterrstrcs of rnductron motors

0953421 Commumcatlons (1 . ' 3 Cr. Hrs.)

Prereq / Coreq (0953321)

"Contrnuous—wave modulation (CW) Amplrtude Modulation (AM). Angle modulatron Frequency and
phase modulation (FM,-PM). Bandwidth estimation in CW-modulation. AM and FM receivers. Noise in
cW Modulation. Noise Sources. Interference and noise representation. Signal to noise ratio (SNR).

Pulse. modulatlon Time division multiplexing (TDM). Pulse code Modulation (PCM). Delta modulation,
DPCM Baseband transmission: Pulse shaping and line coding. Nyquist's criterion for distortionless

transmlssmn Digital transmissjon technrques Brnary ASK FSK and PSK. Performance of digital

dulatlon schemes in the presence of noise.’

‘;0953422 Commumcat|ons (2) B u i o ' . (3 Cr. Hrs.)

Prereq (0953421)

-7 Intréduction: Digital ‘modulation formats Optrmum receiver design. Matched filter derivation and design of
' “drgltal modulatlon formats. Signal space representation. Performance evaluation for digital modulation

formats inAWGN channel. Probability of symbol and bit error for the different modulation formats: Fading

.Ichannel models. Evaluation of the probability of symbol and bit error in fading channel. Spread Spectrum
. w;»Communlcatron Channel Coding. Hamming Codes. Convolutional Codes. Linear block codes. Error

HiRg” capabrlrty offllnear block codes.
¥ Aot
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0903448 Measu ements & Control Lab. ‘ §
kPrereq (0933341 & 0933441) !
A _'Exp'

:’Slgnal generators Interference and insulation. Open and closed ‘loopasystein: strServomechanrsm
'prlnmples The effect of gain, integral and denvatlvef control “and  veldcity“feedback on y%yste,m

- fperformance Frequency response measurements. Analogt@omputer*srmula“tron“GKB oftantror systermis
> - «Control of Irqmd level and thermal systems.
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0943424 Dlgrtal Srgnal Processmg (3 Cr. Hrs.)

. Prereq. (0953321) ' ,
Introductlon to Digital Signal Processnng (DSP). Discrete time signals and systems. Z-transform.
Modellng and implementation forms of discrete time systems. Time and frequency domain analysis of
dlgltal processors. Design and analysis of finite impulse response filters (FIR). Analog filter
apprommatrons Design and analysis of infinite impulse response (lIR) filters. Digital filter networks.
' Dlgltal equahzers Thé DFT and FFT algorlthms DSP algorlthms and appllcatrons

0903425 Commumcatlon Systems L ' (3 Cr. Hrs.)
‘Prereq (0953421)

Review of voice and data Communications. Line transmrssmn and voice companders Waveform shaping

‘and data generation. Multiple access techniques: TDMA, FDMA, CDMA and hybrid systems. Propagation
' fmodels and antennas. Broadcasting systems. Analog and digital TV systems. AM and FM broadcasting.
Microwave ‘and optical fiber links. Satellite communications. Satellite transponders, link budget

calculatron GPS Systems satellite conﬂguratron timing signals,; modulation and focation calculations.

-

0903426 Communlcatlon Networks _ (3 Cr. Hrs.)
:.Prereq (0953421) '
' ‘..lntroductlon to communication networks and the OSl model. Circuit switching and packet switching.
' Phy5|cal layer and transmrssron media. Asynchronous and synchronous transmission. Local loop access
) 'technologles Data Link Layer Principles. |[EEE 802.x Medium Access Control (MAC) protocols: LANS,
" MANS; WANSs and PANs. The concept of internetworking and the Internet Protocol (IP), IP Specifications
“and supportlng "protocols (ARP,-DHCP, ICMP, etc), Routing and switching in IP networks. Repeaters,
' -SW|tches Hubs Bndges Routers and Gateways UDP and TCP transport Iayers Internet applications.

9953429 Commumcatlons Lab : P " . (1Cr.Hr)

Prereq ICoreq (0953422) '
Baseband binary transmission and matched filter rece|ver measurements. Generation and reception of
lncoherent blnary ASK PSK and FSK sngnals Waveform shaping. Eye dlagram

0933441 Control System S : : (3 Cr. Hrs.)
'Prereq (0331302) ' :

Open loop and closed-loop (feedback) control systems Examples of feedback control systems. Review

of complex vanables and Laplace transform. Poles and element transfer function and block diagram.
. Modellng of physical systems: electrical, mechanical hydraulic and pneumatic systems. Linearization of

nonllnear systems System representations: system block diagrams and signal flow, graphs. Overall

i transfer function, block diagrams reduction techmques and Mason’s gain formula. Introduction to state-

space representatlon Sensitivity of open loop and closed loop control systems. Time response analysis

_and performance indices of first and_second, order. systems. Dominant polesy of high, order._systems.

:Routh ~Hurwitz_stability criterion. Steady state error” coefficisnts. - Design and" effects "of basic" ‘&6ntrol

" actions - and their combinations: proportlonal integral and derivative. Effects of velocity feedback.

.J’,"Stablllty analysrs using root locus. Bode diagrams an ;Nyqulst _stability | cnter,rqgme_a“n and. ph*se
" 'margins, and obtaining transfer function using Bode dlag ams%gtntroductroﬁ”to anaT’""ls “and des| usrng

state space equatlons i Bt D W1 gt g ,pht 4

I
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1ments on oscilloscope. Measurement of earth reSIStance Instrumentation. Data acqursrtlon

: e U5 Ml ump
» r Electronrcs ' (3 Cr. Hrs.)
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0933482 Power System Anallysls (2)
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.Prereq (0903361)

Basic elements of power electronic systems. Appllcatlons of power electronlcs Classification of power

' "electronlc controllers. Power semiconductor devices (PSD). Classification of PSD. V-I characteristics of
- the"major, PSD. Switching characteristics of PSD. Basic drive circuits of PSD. Line commutated

converters. Single-phase half-wave rectifiers. Single-phase full-wave rectifier configuration. Three-phase
half-wave ‘and full-wave rectifiers. Single-phase and three-phase semi-converters. Inversion mode of
operatlon Performance characteristics of line commutated rectifiers. Introduction to AC switching
controllers Introductlon to DC-to-DC converters. Introduction to DC-to-AC converters.

0933462 Dlgutal Electronlcs ' ' (3 Cr. Hrs.)

Prereq. (0903361) - -

i 'BU|Idmg blocks and design methodologles for constructmg synchronous dlgltal systems. Bipolar TTL VS.

< MOS_ |mplementat|on technologies. Standard logic (SSI, MSI, LSI, VLSI)." Programmable logic (PLD,

: ""-'PGA) -Finite state machine design. Digital computer building blocks. Semiconductor ROM and RAM.

" Timing circuits. Monostable and stable multivibrators. Analog-to-digital (A/D) and digital-to-analog (D/A)
‘converters Usmg computer-aided des1gn ‘software (PSpice, Verilog HDL, Xilinx, etc).

0903471 Electncal Machmes (2) ' (3 Cr. Hrs.)

Prereq (0903371)
Synchronous motors: analysls performance characteristics, appllcat|on in power factor correction, and
starting methods. Testmg of synchronous machines. Three-phase induction motors: cIassuﬂcatlon

;analysrs performance characteristics, starting methods, testing, and: “speed control. Single-phase
_ ,.mductlon motors Special types of motors stepper motor, universal motor reluctance motor, and
:-‘_‘brushless DC motor

'0903478 Machines Lab .A (1 Cr. Hr.)
' ' Prereqlconcurrent (0903471)

Transformer magnetic circuits. Testing of smgle and three-phase transformers DC generators. Speed
control of DC motors. Testing and operatlonal characteristics of alternators. Testing and operational
characterlstlcs of synchronous motors. Testmg and operational characteristics of induction motors.

0933481 Power System Analysis (1) : . (3Cr. Hrs.)

Prereq 0903371

" ;\lntroductlon to. sources of electrical energy and power system components. Basic concepts. Per unit
e ,quantltles Per unit calculatlons applled to power systems. The one-line diagram. Representation of
" tranismiss

f“SymmetrlcaI 3- phase fault calculations.. Symmetrical components. Unsymmetrical faults calculations.
: Load ﬂow problem deflnltlon Gauss Seldel Newtoh-Raphson (N-R), decoupled N-R methods.

|SS|on I|nes current, voltage ‘and power relations at both ends, reactive compensation.

ST (3 Cr. Hrs.)
Prereq 0933481
Power system protectlon layout of substatlons requ;rements and elements of protection systems relays.

Dlrectlonal and non-directional over current and earth fault feeder protection. Differential protection as

_“applled to’ feeders Pr|n0|ples of distance protection. Economic operation of power systems: the

,?transmlssmn loss “"equation, ‘an mterpreta’non of transformation “C”, classncal economic dispatch,

- . automatic generatlon control, unit’commitment.’ Power system stability: rotor’ dynam|cs and’ the "éwing

i '.j-".equatlon ‘the” power ‘angle equation, synchronizing power coefficient, equal—area cntenon of stability,
W 'mtroductlon to muIt1 machine stability studies. i

ag
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0943483 Power System Protection (3 Cr. Hyrs.)
Prereq: 0933482 ‘

Review of : basic principles. Electromechanical/solid state/computer relays. Current and voltage
) ‘transformers steady state and transient performance. Transformer protection. Generator protection.
_ Motor, protection. Busbar protection. Fuses: mechanism of interruption of overcurrent and short circuit

fcurrents Malntenance and testing of relays

0903489 Electrlcal Power Lab. (1Cr. Hr)
Prereq .ICoreq. (0933482)

-Voltage dlstrlbutlon over a string of suspensnon insulators. i-t fuse characteristics. Measurement of
symmetrlcal components in unbalanced systems. Transmission line parameters. Power flow relations at
_ the ‘ends of transmission lines. Earthing of power system neutral. Power system network analyzer.
‘ ;Companson of the characteristics of static and electromechanical relays. Characteristics of time lag O/C

. "relays leferentlal relays Directional relays Power system load flow.

‘r

":," 0943521 Commumcatlon Clrcults ‘ . (3Cr.Hrs.)

) Prereq (0943422)

‘ klntroductlon and overview. Impedance matchlng and transformations. Oscﬂlators types and circuits. Loop

, }'gam analy5|s Negative resistance analysis, Voltage controlled Oscillators (VCO). Phase locked loops

< and applications. FM detection. Frequency syntheSIs Mixers: Active mixers, Switching type mixers and

"4-diode double balanced mixer. Conversion loss. Nonlinear effects. Mixers applications in modulation
and demodulation. Tuner and resonant circuits. RF Filters. RF and IF tuned amplifiers. Power amplifiers.

~ AGC ‘circuits. Design of low noise amplifiers. Case studies. Projects: design, construct, match, and test

' 'an RF oscnlator and amplifier.

o 0953522 Cellular Commun_lcat|ons ‘ : (3 Cr.Hrs.)

e Prereq (0953422)

: lntroductlon ‘to telephony and traffic theory Calculatlng the probab|llty of blocking for parallel and series

' ;l|nks Cellular communication design and frequency assignment. Traffic management and call setup,
" . hand- offs and calculating C/l ratio. Propagation models: Knife edge model and effect of multiple edges.
‘Performance enhancement by proper celi site design and sectorization. Modulation for cellular systems.

: Probablllty of error rate performance in fading multi-path channels. Source and channel coding

for

cellular systems ‘Voice coders and GSM compression formats. Error correcting and convolutional codes.

'Interleavmg and delnterleavmg Encryption and decryption. Case studies.

0953523 Telephone Communlcatron Systems (3 Cr. Hrs.)
. : Prereq (0953422) ‘

“‘.lr'troductlon Telephone circuits. Round trip attenuation and delay time effects. Echo canceling. Signaling

e ‘ 'systems Prlvate Automatic Branch Exchanges (PABX). Transmission planning. PCM, A-law, Mu-

lnte onnectlon and ISDN networks. Data and control interface fo other systems. Signaling systems

0943524 Op |cal Commumcatwns & Laser o (3 Cr. Hrs.)

,,,,,,,,,,,,,,,

law

. 'ycompandlng 'PCM ‘hierarchy. TDM ' transmission -systems -and their hierarchy. Traffic Theory: Erlang B
i-..and: C. formulas traffic and resources calculations. Digital exchanges. Switching techniques. Network
' “synchronlzatlon control and hierarchy. Synchronlzatlon System controllers and CPU. Common channel
'control and dlstrlbuted control. Data Networks and ISDN and packet switching. Open systems

-Gwded wave propagatlon Fields - and modes in optlcal fibers. Pl‘lnClpleS of laser generatlon

. Semlconductor Iasers ‘Light ampiifiers .and 'their appllcatlons Optical... mOd,&Lé;, les:
Jmodulatlon external modulatlon Multiplexing methods. Optical detectors and’ re S PINASRIT
e s System performance Optlcal integrated circuits. Practical conSIderatlons e 0 ical- xsyS\emsf Op
communlcatlon systems optical modem, - dlgltal optlcal networks: .lntroductlon to nonlinear optics ¢

sollton systems Numerlcal S|mulat|on technlques in optical system
GRS 16 MAY 204
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0943589 Selected ‘Topics in Power & Machines ' ot ‘ (3 Cr.iHrs.)

FIRTYN &..;t;.n o 2017 ~ Cussollss = duuyall ddail Basall cladag Alais) 5y
01 : syt - S QF-AQAG-02.04 :zisaill &

0943529 Selected Topics in Communications (3 Cr. Hrs.)

. Prereq. (0953421)
Modern subjects in communication and/or electronics which educate students about new systems and
technologles in the world of analog/digital communications or electronics working in the radio frequencies
and mlcrowaves including the advantages of these systems. Radiators and antennas are also included.

0903549 Selected TOplCS in Control (3 Cr. Hrs.)

Prereq. (0933441)
Modern subjects in control systems which educate students about modern digitals and analog control
systems and technologies, and the advantages of these systems, and their different applications.

0933551 Antennas & Wave Propagation (3 Cr. Hrs.)

Prereq. (0903351)
Introduction and Overview. Antenna Types. Antenna Parameters. Free Space Path loss. Mathematical

'formu‘latlon ‘Wire antennas: Short dipole, long and half-wavelength dipoles, standing and traveling wave
-_antennas wire antennas above the surface of the earth. Loop antennas. Antenna arrays analysis.
Aperture antennas. Wave equation. Plane, cylindrical, and spherical waves. Wave components and wave

polarrzatlon Reflection, refraction and transmission of wave. Huygens principal. Physics of the
atmosphere, Wave propagation in the troposphere. Space wave. Surface wave. Physics of the

- ionosphere. Wave propagation in the ronosphere Sky wave. Effect of the earth magnetic field. Case

studles

0903561 Medrcal Electronrcs . ' (3 Cr. Hrs.)

Prereq. (0903361)

_lntroductlon to medical instrumentation. Sensors and electrodes: resistive, inductive, and capacitive

sensors. Piezoelectric sensors. Thermistors. Optical measurements. Introduction to biopotential signals.

._Biopot'entialf'ampliﬁe.rs and signal processors. Cardiovascular system instrumentation: direct and indirect
blood “pressure measurement. Heart-sound measurement. Blood flowmeters. Plethysmography.
_ f'Resprratory system instrumentation. Introduction to medical imaging systems: radiography. Computed

tomography . Ultrasonic scanning. Therapeutlc and prosthetic Devices: Cardiac pacemakers.

" Defibrillators and cardioverters. Ventilators. lnfant incubators. Drug delivery devices. Electrosurgical unit.

Flectrlcal Safety

0903581 Power System Rellablllty _ (3 Cr. Hrs.)

Prereq (0933482)

-Introduction to the main electrical power subsystems: generation, transmission and distribution. Basic

probablllty theory and distribution. Network modeling and evaluation of systems. Reliability analysis of
generatlon -generating capacity, techniques, indices, interconnected systems, operating reserve.

’ ;Rellabrlrty analysis of transmission: network configuration and indices. Reliability analysis of composite
systems Rellablllty analysrs of d|stnbutron Radial, parallel and meshed networks.

0943582 Electrlcal Drives . (3 Cr. Hrs.)
' _ Prereq (0943461)

Classrfrcatlon of Mechanical loads; motors: classmcatron and selection for drive systems; methods of

A 'speed control of DC motors; methods of speed control of AC motors; the need for speed control of
e electric motors ‘DC choppers and speed control of DC motors; controlled rectifiers and speed control of
‘DC motors lnverters and speed control of AC motors; soft starting of electnc motors.

Prereq (0933482)
Modern toplcs m electrical power systems or electrrcal [machines to}«eep the student up-to-date in the

' “areas of power generatlon (their policies and economlcs) energ sources**"drstnbutron systems and
i specral machlnes
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0973598 & 0973599 Project o o (3 Cr. Hrs.)

Prereq (Completing successfully 124 Cr. Hrs. from the student’s plan)

" In part one, a problem is assigned to the student in one of the different electrical engineering tracks. He

will be asked to rely on himself to find a solution for the problem (which could be practical or theoretical).

At is expected from the student to develop the abilities of research and independent work and to frain

himself to observe a timetable to perform his project and to be capable of explaining and expressing his

ﬂndlngs in a professional manner. In the second part, the student is required to finish the work he started

:|n the' first part. The student is required, whenever it is possible, to use the appropriate and available
*goftware to solve his problem, simulate his solution, to build a prototype and perform all needed
- ‘measurements. The student will be required to write down his final year project as a complete report
-(dls_ser;tatlon) according to the department instructions.
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