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Preparatory Year

Lalasy) 488

E1021 Computer Fundamentals and
Programming (a) (0-0-2)

Historical introduction, computer classification and
types, computer and society, computer components
(Console outside and inside including Processors,
Memory, Hard disks, Cards and Cables - Monitor,
Keyboard, Mouse, Floppy drive, CD Rom, Printers,
Modems, Scanners) — computer peripherals- data
representation, number Systems - Software basics and
types - operating systems- Introduction to DOS and
DOS instructions — Windows (History, disk top,
managing files and directories- important topics in
windows such as control panel topics and system tools -
Optional Topics as time permits: Notes about database,
networks, Internet, Viruses, Security

deelgl 5 alulall Canat calulall e 480 dadia
S AN e ) dlall cillal) i caaiaall 5 cilulal
A g S cleall Gail @S ¢ el Jie Jal
iy bl Jid — Ll cudal Bjea) — (gl
Rasie — Jadll ol — leelyil 5 galdl Sllad . S
Jie dagal) Cilegingal) ¢ clalaall 5 bl 5y csall
Blide Gleginge (pUaill lsal 5 WSaill dagl Sleginge
caalilyll acld e dpaita Glagea (el Amlow Cuws
Salil) i) 5 sy yudll ey el
] o 3 o Dol g

E1022 Computer Fundamentals and
Programming (b) (0-0-2)

(Y==2) (@) elad) dyajs bl VoYY &

Types of programming languages, Problem solving
methods: flowcharts, algorithms, structured
programming. Application on a procedural structured
and/or visual programming language (such as basic and
visual basic) for solving engineering problems with
emphasis on assignments of numeric data types,
Analysis of errors in numerical computations, Input and
output. Selection control structures, Loops and iteration
structures, Procedures and functions, Modular program
design, Array processing.

¥l Gaxl) Jie cOISE da Gl ddaapll @lad gl
PRI e FORTI TS R ICIRTY W X ERCHIVS SR [
OS] ) (el il 5 sl 43 Ji) LS54l
& oeba¥) st i)l clibadl e S5l ae Al
Ja sl ZJAY) 5 JWaY) alle dpdyll ableal)
Slle 5 Jisall 5 Glela¥) bl 5 clalad) caSanll

Lld gdinal)
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First Year Electrical Engineering

LS Aia A5) 8,4

E1101 Electrical Engineering and Circuit Analysis
(a) (2-2-0)

(+=Y=%) (1) Alsall Jalady Lo el dusigh VY2V

Circuit Variables - Kirchhoff’s Laws - Simple Resistive
Circuits - The Wheatstone Bridge - A to-Y (or m-to-T)
Equivalent Circuits - The Node-Voltage Method and
Dependent Sources - The Mesh-Current Method and
Dependent Sources - Thevenin and Norton Equivalents -
Maximum Power Transfer - Superposition, Topology in
Circuit Analysis - The Operational Amplifier circuits -
Inductance and Capacitance - The Natural Response of RL
and RC Circuits - Step Response of First-Order RL and
RC Circuits - Natural and Step Responses of RLC Circuits
- Sinusoidal Steady-State Analysis - The Phasor - The
Passive Circuit Elements — circuit theorems and Laws in
the Frequency Domain - Sinusoidal Steady-State Power
Calculations Appliance Ratings.

Sl — Alap Aeglie Jiln = CasdnS Cpild — Bl Glpte
Sobadlly Sa8all sea Al A -Y AWK sl g
Cief A — Al Galiadlly Al Gl Aiyk - AaUll
— 3l st b Syl ddpla — (gt Byl J85 = 055
L) — el Al Hladl - alledl &6 s
— Gl Al ey Sl dagliall sl Ayl
Dlsay iSally daglaall Jilsal 35haal) dlaiuly dpepdall 4laiuY)
L) — Gldly @Sl dasliall il 5 calally daslial)
aliall = gagll Baladall — sl agall jilas g bl
Badll (4 sl Galds bl — ApyeSl) plall Allad yll
333l Ayl 8yl) s — ) )Y Al —gaa )

E1102 Electrical Engineering and Circuit Analysis (b
) (3-2-1)

(V=Y=7) (@) Sl Jalaty du sl duigh) VYo Y &

Balanced Three-Phase Circuits - Power Calculations -
Mutual Inductance - The Dot Convention - Energy
Calculations - The Linear and Ideal Transformer - Series
and Parallel Resonance - The Laplace Transform - The
Step and Impulse Functions - Functional and Operational
Transforms - The Inverse Laplace Transform - Circuit
Elements and Circuit Analysis in the s-Domain - The
Transfer Function - Fourier Series -The Fourier Transform
- Two-Port Circuits - Circuit Simulation and Analysis
using software packages

— Jolidd) Gl — 50l cllua — Dagiall 4agY) A )
bl Jadl — &) cillia — Lkl aoal dlaiil) 5ac
Al = LY Bl = (gilslly Il oy = (Sl Joaalls
gt — dbiilly didagl) cMsatl — dcanll Alag sshadll
dalai = S @las (& pleall 5 pealiall st — dousall OUY
EDlysal — e Aluludie — JEY) Ay — S Gl & il
Aaxiul il Jilasy slSlae — Jaladl 451 sl — 6

Glaayll 23

E1103 Electrical Engineering Applications
(1)(a) (1-0-3)

(F==0) () (V) %S Amtia ciligdas VY 2 v

Laboratory Personal and equipment safety procedures -
Basic skills: using hand tools - soldering skills -
Familiarization with electronic components (resistors,
capacitors, inductors, Diodes, Transistors, ICs, ..etc -
Electrical Drawings and Diagrams: Schematic diagram -
Block diagram - Assembly diagram, PCB Layout diagram.
Printed circuit board fabrication methods - Introduction to
CAD (in electrical design OrCad package) -
Familiarization ~ with  measuring  instruments and
Oscilloscope - Simple practical electronic projects using
Project Board - Simple Projects using hand made PCB-
Assembly of a complete project .

Shlee = 8jea¥ly ) QLI Sleha) = clidal & Adl)
Gl AV alallly dpsadl el Jleain Al
—alala —laglia) Ay yiSIY
LilyeS cllabaiag agay = el oo AlelSie s~y il
3l o) _L;’_._LA.A:I Llis — g’ﬁ}ﬁm Llis —‘_,,.):.._zl:;ﬁ )
E)@AL b - (:&A)J Or Cad L:;;ll.})gﬂ\ ﬁf}"‘é Lﬁ) u...ula.“.:
dagd Jleinly Aoy Ak opld — LAl iy Guldl
A5l de galaal) 3y3al Jleainly ddayus @J\.ﬁm - —le gyl
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E1104 Electrical Engineering Applications
(1) (b) (1-0-3)

(F= =) (@) () fnS dpentih clipli V) - 68

Familiarization with Electrical Circuit elements (Knife
switches, Fuses, Load switches, Contactors, Circuit
breakers, Relays, Thermal overloads, Timer etc, proximity
switches, limit switches) - Simple electrical power and

control circuits. examples (Simple Distribution board -

Verification of simple logic gates using contactors and
relays — Basics of ladder diagram - Motor start stop -
Motors speed reversal — Star/Delta motor starter.

—Clypa o ilie) Al sl jualie e Cajeil)
¢S — Al sl abald - Gluadlally — deall miilias
— e il milieg Al cdnall — glall Jaal) salyy -
Aagl) ABd Al WSa5 58 il = (Ulsdiall Ble iliag
plaiuly @llpdl dghidl G e @ — das a5
s ey — el anl) @lwlid = (B cludldl)
[ deni Sl ool GlSyad) deju ey~ lSadl)

Ll

E1121 Logic Circuits (a) (2-1-2)

(Y=4=Y) (7)) &akaia) sl VY ¥I S

Number Systems and Codes - Boolean algebra - Boolean
functions - standard forms — simplification and
minimization of logic expressions using k-map and tabular
methods - Hardware Description Language (HDL) - Digital
logic gates - Analysis and Design of combinational logic
circuits — combinational logic circuits building blocks -
Synchronous sequential circuits -flip-flops - Analysis and
design of clocked sequential circuits - synchronous counters
- ripple counters. Memory and Programmable Logic; RAM
— ROM — PLA - PAL and sequential programmable devices
A self-paced laboratory involving basic logic gates
functions and design of combinational logic circuits -
Design and analysis examples using HDL - design of simple
synchronous sequential circuits such as registers, counters.

— Lglaid) Jhoall — alaial) el —culaally daeY) dalaf
Labidl Gl laia) 5 dad - dauldl Ll
— HDL 4a) 1 — Asaall (3ylay Cagi)lS ddapa Jlexinly
Ailiall lsall arenaiy Jilas - dad)ll ddlaiall Sl
Sl —il) dahad) Al gl il — AW
sl apeaiy Jiad - LUl - dsaliiall Aleluial
colaanl) cldlae — Lialiiall clalaed) —dilial dluluial)
RAM — ROM — daa,ll aLa) dalid) jilsalls 3,S030
eyl ALEN Aluliad) <Y - PLA - PAL

ey Alu) ddhidl Gl e gging %ie Jans
Janindy 3 apanailly (sl Al — 491 Ldaiall il
Lalyial) Aludeidll sl aseai = HDL 8562 Canas 3
clalandly e ) e ddaad)

E1122 Logic Circuits (b) (2-1-2)

(Y-1-Y) (@) ddhidl gl VAYY &

Memory and Programmable Logic; RAM — ROM — PLA -
PAL and sequential programmable devices - D/A and A/D
converters - Register Transfer Level - Notation, RTL in
HDL - Algorithmic State Machine -Binary Multiplier
control logic. Asynchronous sequential logic; analysis and
design procedure - reduction of states and flow tables -
Digital integrated circuits logic families (RTL, DTL, TTL,
ECL, MOS and CMOS)

A self-paced laboratory and HDL design and analysis
examples, involving the design of combinational and
clocked sequential using programmable devices - Simple

application examples using ROM, ADC and DAC.

RAM — ROM — dae,ll 3L Lkl ialls 3,S130)
Clae — Alulidie dae,ll 4L <ol — PLA - PAL

Al AT — RTL Jaadl Jaw) 3hiec —  A/DD/A
andi — S Cplall 8 uSadll Ghie . dadlel
Ll il apealy Jidad -Gl Jgha 5 GV
dndyl ddladl sl cle - diie ully dluliadl)
(RTL, DTL, TTL, ECL, MOS ¢ CMOS) LSl
SeaY) Chas 3l Jaxid 3 apaaill ssiny zy0ie Josa
Jie dlapel) Aualiid) Alduidl s aess — HDL
sl AL Lpad )l pualiall aladinly cilalaally cBlad)
.ROM, ADC, DAC Jaxiud dayw cilanks
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E1123 Computer Programming (a)  (1-0-3) (P-o-0) (1) qualall dpapy V1YY &
Programming with data structure. Data types and | i, — -l t‘ﬁﬂ 5 Jia . lild) A alasiuly Al

representation - file structures — linear structure — lists
structures - arrays - queues - stacks - trees - data structures
representation in storage media - operations on trees and
lists in memory and storage media - Graph representation-
introduction to searching, sorting and tree searching
algorithms - pointers and references - Recursive algorithms
Laboratory: Application using appropriate programming
language such as C++

Casiall — Cligiondl) — L8 4y — Hhaall 4l — clilall
Gl 4 bl Jia - abbad) el alsll -~
Glaay (8 Ll 5 bl sl o Gllee — il
cllld e dedie ccloguyl Jiall Lopadll 53S0
5 Cbdizall = Bl G @lelsn 5 @il 5 el
LS Gl lsa 5 aalall

) Jie slia daay A1) sy (ki) 1 Jendl)

E1124 Computer Programming (b) (1-0-3) (r-+-1) (@) culall daay V1 YE o
Object-oriented design: Elements of object oriented Cargll dgasdl daell yualic :Cargll dagall aseraill
programming (functions, classes, subclasses, objects,

messages, and inheritance)- encapsulation and information
hiding; separation of behavior and Implementation;
Function calls and argument passing. Problem solving with
objects.

Laboratory:  Application using an object oriented
programming language such as C++, C sharp or Java.

5 hia — (Sl (il laYl clidal) (Jlsall )
Jsall ele i ¢ adal)l 5 Ll Jadl) (il glaall £ 16s)
LlaYL e Ja el

el e Ciagll dgase daay Aad iy Gukail) :Jasall
Blall o # ol 5+

E1106 Electrical Measurements (1) (2-1-1)

(V=9=%) (V) Lpgsh) clabdl) vy o1

Electrical measurements - Measurement errors Accuracy -
Statistical analysis - Static calibration - Resolution and
precision - Dynamic response — Units Systems - Dimensions
and standards - Moving-coil instruments - Moving iron
instruments, Electro-dynamic instruments - Induction.-type
instruments - Current and voltage measurements - Dc
bridges - Measurement of power - Measurement of energy

and charge — Ac bridges - Resistance and capacitance

measurement - Allocation of cable faults - Measurement of
frequency and power factor - Measurement of non-electrical
variables.
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Second Year Electrical Engineering

T gS Aeaia A0 48,0

E1201 Electromagnetic Field Theory (3-2-0)

(=¥~ ¥)dsualinag <l e laall 45 VY0 &

Vector analysis - coordinate systems and transformations -
static electric and magnetic fields and their steady currents
- Dielectric materials - Boundary conditions - Boundary-
value problems - Relationship between field and circuit
theory - Maxwell s equations in differential and integral
forms - Field mapping and ferromagnetic materials.

Yl - @Osaally Glilaal) ahi — Gleadall Jidas
= A5k dgall oyl Ll SL A yeSlly davlaliaal
Glplay o ALY LAadl agaall Al - apaall by,
Llalil sypall 4 JisSle c¥alee cVladly il
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E 1207 Electrical Measurements (2) (2-1-2)

(Y=9-%) (¥) Lot clutdl v Yoy

Cathode ray-oscilloscope (CRO): Block diagram - vertical
deflection circuit - horizontal deflection circuit -
Triggering circuits - Multiple trace oscilloscopes — Digital
storage oscilloscope — Analog storage oscilloscope. -
Strain gauges - Temperature transducers — Displacement -
Velocity and acceleration transducers - Force and pressure
transducers - Light transducers - Data converters -Voltage-
to- frequency converters — A/D, D/A converters — Basics
of digital instruments: time base - amplified DC meter -
Digital voltmeters - Digital frequency meters.

Lhidl : (CRO) lagall axdl dsul 53 clddl) aul,
— Y Galaty) s — bl Galany) s — gl
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E1211 Random and Stochastic Processes
(2-2-0)

(+—¥-Y) Adlpdall cililead) 485 1YYY &

Probability Theory — Discrete Random Variables —
Continuous Random Variables — Probability Density
Functions — Operations on random variables, Moments —
Random Processes — Time averages and Statistical
averages — Functions of Random Processes — Stationary
Random Processes — Central Limit Theorem.
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E1205 Maintenance workshop of Electrical
Machines (1-0-3)

A sl Y Dlua Lijg 1Y 0 &

(=)

Familiarization with Electrical motors: single-phase
induction motors — three-phase induction motors -
Universal motors -Electrical motors testing - Winding
schemes of electrical motors: armature windings and
pole windings of DC and universal motors - 3-Phase
stator winding — Multi-speed induction motor - 1-Phase
stator winding. Theory of operation, Testing and
troubleshooting techniques of electrical house held
appliances: Electric iron - Water heaters — Mixers —
Blinders - Fans, blowers - Vacuum cleaners - Automatic
washing machines — Refrigerators - Air conditioners.

iia Glae — i galal dha) 1405 GlSiad) e Cagel)
(AilseS Oadl chlaal bl dhadll —an A0S
Gliley WY pone @lile) dlpeSll GlGaall Gl lhalaig
ial) el = Al Baally el Ll e b UaY)
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elsedl ClESa — caladiEl

E1206 Maintenance workshop of Electronic
Devices (1-0-3)

(F= =) Lg sy 53l Ll Liyg 1 Yan &

Theory, Troubleshooting, Maintenance and Repair of
Electronic Appliances (Radio, Tape recorder, TV, Video
Cassette).

AM Radio set applications (basic princeples of audio
signal transmission and simple AM transmitter, AM
radio set circuit, illustration, follow up the received
signal starting from the antenna up to the loud speaker,
regulated power supply). Telephone application
(historical review for the telephone set and exchanges,
the electronic exchange and telephone, the basic
principles of the up to date sets and exchanges). TV set
(the basic principles of video signal, construction using
the video camera, simple illustration of video
transmission (black/white and color), TV-receiver block
diagram, the basic circuit of TV, TV- circuit operation,
TV-systems principles, follow up the received signal
starting from antenna to the loud speaker and TV
screen). Circuit design and construction (selected sets
and their schematics must be regularly updated to track
last used technology).

—s0) g ) 5362 mlaiy Aluay Jhe¥) #Oal Ak
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E1203 Electronic Circuits (a) (2-1-2)

(Y=V=Y) (7)) Asigash Jiga Y d

Bipolar junction transistors: static models, small-signal
models, large-signal model, H-parameters, the M-S
contacts, the Schottky diode, the Field-effect transistors,
large signal and small signal models - Metal oxide
semiconductor Field-Effect transistors (MOSFET) -
Basic transistor amplifier circuits: dc and ac analysis for
the CE, CB, CC, CS, CG and CD connections. The
Darlington cascade and composite configurations,
Junction Field Effect Transistor (JFET) and its
applications. Analysis of the basic logic gates: the DTL,
TTL, ECL, P-MOS, N-MOS and CMOS gates Circuit
simulation.

Syl HLIY) 2 3pa — OSL) 7 3gail) AN Aliagll il
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E1204 Electronic Circuits (b) (2-1-2) (Y-1-Y) (@) Asigssll fgary.ed
The IC process: the bipolar process, C-MOS process. The | iie—ibill 165 il :ildSidl il cillee
elements of integrated circuits: R, C, L, BJT and MOSFET. | _ o ) )

The basic integrated circuit building blocks; active loads, RCLBIT, :ldsd il pebe  .CMOS
current sources and sinks, current mirrors, voltage and | ¢ ilisidl el ulld) ol <l — MOSFET
current references. Amplifiers: operational amplifiers, Dl Wy —ll) Gijlms ilae —ilill Jad)

difference amplifiers, comparators, op-amp applications;
linear and non-linear op-amp circuits; analog signal
processing. D/A and A/D converters, switched capacitor

filters.

ey = Glleall S bl = Hlally sgal) aalye
Ahlall = Glleadl e cliplst — Gljiadl - &)l
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E1214 Signals and Systems (2-2- 0)

(+=¥-¥) aligcfla) 1YV E &

Signals and systems: Continuous time and discrete-time
signals - Exponential and sinusoidal signals - The unit
Impulse and unit step functions - Basic system properties -
Linear time invariant systems: Discrete-time LTI systems:
The convolution sum - Continuous-time LTI systems -
Properties of LTI systems - Causal LTI systems described
by differential and difference equations - Filters described
by differential equations and filters described by difference
equations - The continuous-time Fourier Analysis — Energy

— bt Geilly daalsiall Gl chly) :oaky @l
— sshally Aoadl Jh- LYl duall @by
Sl sadine i) Adadl) il — oUaill Aulul) (ailasl)
Aadail - Al paall LT pdaiiall )l Aadiil g3l
dan Cineagi — LTI dadail galsa — LTI dealsiall ()

— el 5 Al ol assill LTI ik

and power spectral densities.
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E 1222 Computer Architecture (3-1-1)

(V%) culalidletyyy @

Revision of basic digital components, Data
representation - Number Systems and Computer Codes
— fixed point and floating point arithmetic. The
objective of the course is to introduce the internal
architecture of a computer (processor). The course
contents include: What is Computer Architecture, The
five components of a computer; Register transfer and
micro-operations; Design  of basic computer
architecture and Programming of basic computer;
Microprogrammed control; Central Processing Unit;
Hardware Description Languages (VHDL) Design,
Simulation, and Synthesis processes; Overview of
Computer Arithmetic and ALU Design; Structural
Designs in VHDL; implementation of simple processor
datapath; Introduction to Instruction Set Architecture
(ISA) Design; RISC ISA for example MIPS R3000;
Translation of High-Level C Constructs into MIPS;
Assemblers, and Object Code Generation; Single-Cycle
datapath and Control; Multi-cycle datapath and
Control; Micro-programming and Hard-wired Control
Units; Behavioral HDL Description of Systems.

Course labs and projects will involve programming in
MIPS assembly language using for example the SPIM

AEY) Aaal cclilyl) Jid — Ald) Lyl GlsSal daslye
Cargdl LAl dkall Al dkal cllas = JignesSl oSy
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simulator, and solving problems in computer
architecture and design using the VHDL hardware
description language. All tools run on departmental
Windows-PC systems.

-Windows Jsil) dakil Je Jexi Jamall ZaPUI cilina )
.PC

E1223 Computer Engineering Applications
(a) (1-0-3)

(F=o=) (7)) Lotia oadla il VY YY &

CAD Program for creating, simulating and drawing
PCBs (such as OrCAD, Electronic WorkBench) with
emphasis on getting components for drawing the
circuits, adjust properties and environment for the
component to match the real circuit, testing
connections and circuit quality, simulating the circuit,
drawing the PCB.

Computer Programming with Matlab: Introduction to
Matlab — Matlab Descktop tools - Data Representation
- M files- Control Statements — Loops — Functions
(Rules for writing a function , function arguments,
Matlab functions, Debugging) — importing and
exporting Data- Getting Help

Jie Aegiaddl ileall any 5 38lae 5 elisl A deddiuall bl
lisSal Sliaal 1 g SN Jaall whas gralipeg) AlSy5) aaling
590 LS Anpnall A5l 5 Sl ailns Japa — 5l )
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E1224 Computer Engineering Applications
(b) (1-0-3)

(Y= =Y) (@) Awsia quls cligdai VYYE

Matlab and algebra: Vectors and Matrices (operations
and functions: matrix power, matrix exponential,
eigenvalues) — Solving Linear Equations -
Polynomials- differential equations- Fourier analysis
and Transform)

Matlab Graphic: (Plotting In Two Dimensions, Plotting
in Three Dimensions, plotting meshes and surfaces,
image graphics, handling graphics properties, color ,
transparency)

Matlab GUI: (Three phase interface design, Ul Control
Elements: styles, check box, buttons, frames, ...- Ul
control  Properties- GUI low and high level
programming)

5 clleall ) cligiad) 5 cleaial -t iyl
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E1331 Electrical Machines (1) (3-1-1)

(V-Y-%) () s eyl arry o

DC machines: Construction - DC windings layout and
brushes position — Commutation - DC generator -
Voltage regulation - Generator to motor transition -
Developed Torque - DC motor-Speed regulation -
Armature reaction - Interpoles and compensating
winding - Starting DC motor - Losses and efficiency -
DC motor characteristics and application - Compound
DC motor characteristics - Series motors - Speed
control of DC motors - Adjustable-speed drive systems
- Dynamic braking, Plugging and Jogging - DC
generator characteristics — self excited DC-generator —

Voltage build-up— Compound generators — Load
characteristics.
Transformers Principles — Construction - Phasor

diagrams - Equivalent circuits - Transformer losses and
efficiency - Transformer tests - Inrush current - Auto

— Uil gmgy il JEE — ¢ el L <3 apnel) YY)
ol — il Al e USiiSin il ) 2agiall Ll asas
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5Ll 5 2dliall — RIS 50l — yshall Tabadam a1 Sl
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transformer - Parallel operation of transformers - 3-hase
transformer and connection groups - Current
transformer - Voltage transformer.

Lab. Basic  experiments of DC mahines and
transformers

aasy) D CYsaa

E1338 Electrical Machines ( 2) (3-1-2)

(Y=V=%) (¥) Ll ayiNrra d

Induction machines: Construction- principles of operation —
phasor diagram - Rotor and stator equivalent circuit -
Motor performance using exact and approximate equivalent
circuit - expressions of power and torque - losses and
efficiency calculations - Classification of squirrel cage
induction motors - Wound rotor characteristics - Induction
generator and its characteristics - Synchronous machines -
construction - Equivalent circuits and phasor diagram of
synchronous machine - Torque and power equations -
Starting of Synchronous motors — Effect of field Excitation
on motor power factor — System power factor correction
using Synchronous motor -  Synchronous generator —
Power equation — loading and counter torque — paralleling
alternators — active and reactive load sharing between
generators in parallel — Prime mover characteristics —
Determination of synchronous machine parameters — losses
and efficiency of synchronous machines.

Lap : Basic Experiments of induction and - Synchronous
machines
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E1339 Electrical Power and Machines  (3-1-2)

(Y=V=7) Al ¥y gl Y¥re

An Overview on generation, transmission and distribution of
electrical energy-Overhead short transmission lines -
Underground cables - Earthing of electrical equipments,
Transformers -Electric generators and motors - Dc machines
-Synchronous machines - Induction motors - Fractional
horsepower motors — Special Machines.
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Computers Engineering

E1303 Design of Electronic Circuits (3-1-2)

(Y-V-F)  Axdg syl sl asaai VYW

Amplifiers RF IF Power, LNA and video
oscillators: Tuned and untuned oscillators stability,
VCO, Phase locked loop, Modulators; AM ,SSB
balanced, FM, PM, Pulse modulators, Digital
modulators, Demodulators: AM, FM and PM
detectors, Transmitter and receiver circuits, Circuit
simulators, Digital, Analog and mixed

S Adlall claa sl fp€a — ddau giall Glaayill cfpaSar el pSall
gl e s Calgall Bygeall e . (aidia sliagn Jelee QI3
skl et dadlie dila- aeall o adied) a3l 3 Gl
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E1314 Communication Systems (1) (3-2-1)

(\—\‘—T’) (\ )&YMY\ Pk.n 1PYve

Introduction to analog and digital communication
systems. The Hilbert transform: complex envelopes
and representation of band-pass signals and
systems. Amplitude modulation (AM) systems:
modulators and demodulators for AM, DSB-SC,
quadrature-carrier multiplexing, SSB-SC, and VSB
modulated signals. AM applications- Introduction
to angle modulation systems (FM and PM) and
discussion of narrow-band FM (NBFM) modulated
signals. Phase-locked loops. FM applications.
Performance of Analog Modulation in presence of
noise.

Jal) — gl Jhat — daadll g dubilal ey lany) Aokl 8 dasia
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E1324 Data Structures and Algorithms (3-1-2)

(Y=1-7) ol leslly il Jsba V¥Y e &

Data structures implementation and  performance.
Techniques for designing algorithms including counting,
summation, recurrences, and asymptotic relations;
techniques for the design of efficient algorithms, including
greedy methods, divide and conquer, and dynamic
programming..- analysis of complexity - complexity bounds

of fundamental ~ problems, graph  problems and
combinatorial problems.
Laboratory: ~ emphasize  the  relationship  between

experimental and theoretical performance of algorithms.
These labs strongly encourage the use object-oriented
programming languages as C sharp or Java.
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E1321 Microprocessor Based Systems (a) (3-1-2)

(Y=1=7) (1) Rgseal) cladlaal) o 5asinall Aaki¥) V¥ YIS

Microcomputer Fundamentals: CPU- Memory - 1/O -
Basic Architecture of Microprocessor : Instruction
format - Addressing Modes. Software: problem
definition — Algorithm — flowcharts - Programming
language levels and translators. Programming:
arithmetic operations - logic operations - data transfer
— branching - subroutines — looping — Interfacing:
with ROM - with RAM - 1/O interfacing - using
interrupts - asynchronous 1/0 - Address decoding -
buffering and delays adjustment - standard bus
structures.  Selected  Architectures of  8-bit
microprocessors - programming examples - support
chips.
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E1322 Microprocessor Based Systems (b)) (3-1-2)
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Typical 16 and 32 bit microprocessors: Architecture -
Instruction Set - Programming - Interfacing to
Memory and 1/O - Interface Support Chips (8255 and
8254) - Basic 1/O Interface (isolated and memory
mapped) - The Arithmetic Coprocessors.
Microcontrollers: architecture - programming and
interfacing. Microprogramming: Concepts - Micro-
programmed Control Unit - example of micro-
programmable MIiCcroprocessors such as
AMZ2901/2903 and its family of support logical
chips.  Microcomputer  Development  Systems:
Software development tools (editors, linkers, loaders,
interpreters ) - mass storage for microcomputer
development  systems. Development  System
Architecture: master/slave and single processor
system -Debugging with Emulation - Debugging in
Real Time - Examples of some popular development
systems. Design Examples of Microprocessor Based
Systems:

1. Design of an intelligent system that will turn On
and OFF eight values in a given specific sequence in
intervals of 2 sec.

2. Complete development of a stand Alone
microprocessor based system which would measure,
compute and display the Root Mean Square (RMS)
value of a sinusoidal voltage.
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E1327 Computer Organization (3-1- 2)

(Y—\—T’) ‘,MIAMWH'\’V&

The objective of the course is to introduce the
concept of performance of a computer. The course
contents include: Performance measures of a
computer; Intro to pipelining; Pipelining hazards;
HW and SW techniques to handle some pipelining
hazards (i.e HW: Data forwarding, SW: Bubble
insert); Memory hierarchy and its effect to
computer performance; Big vs Little Endian
memory; Cache memories; Mapping techniques (i.e
Direct, Full associative, and Set associative
mapping); intro to cache replacement techniques,
and input/output organization.

Course labs and projects will involve designing and
implementing a pipelined datapath using the VHDL
hardware description language; Utilizing Cache
memory simulator. All tools run on departmental
Windows-PC systems.

)Y Ay analll Jlea olal asghe aali sa il (e Cagl)
Lghi 558 ¢ g Slgald o) uplie 1 Y1 et ald) Cilyging
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Windows-PC

E1312 Transmission Lines (3-1-2)

(Y=1-%) Jly) haghd ¥y Y &

General transmission lines theory — Infinite line —
Terminated line — Impedance transformation —
Group and Phase velocity — Wave propagation —
Rejection and Standing wave phenomena, Smith

— il Lkl — 3gama yal) adll — Jly) gl Aalall dgylail
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chart — Impedance matching, waveguides - e e )
microstrip lines. el daliiall ka2l Bshdd) — 4l
E1325 Computer Networks (3-1- 2) (Y-1-%) el clGd VYYe @
Computer network architectures, protocol types (e.0. | gl -  JsSsis, Pl —Csulall AE A
TCP/IP and OSI), Protocols Layers, network

programmsing. Transmission media, encoding systems,
circuit and packet switching, multiple access arbitration.
Network routing, congestion control, flow control.
Transport protocols, real-time, multicast, network security.
Laboratory: Design, apply, analyze, and evaluate
communication network protocols under Linux or Windows
NT operating systems. Emphasis on identifying problems,
proposing alternative solutions, implementing prototypes
using available network protocols and evaluating results.
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E1326 Information systems (3-2-1)

(\—Y—T’) QMM\#\Y*T 4

Introduction to information theory — The entropy of discrete
memory-less sources — Shannon’s Ist theory: the source
coding theory — Prefix and instantaneous codes: Huffman
coding and the Lempel-Ziv algorithm — Discrete memory-
less channels and the binary symmetric channel (BSC) —
Shannon’s 2nd theory: the channel coding theory -
Shannon’s 3rd theory: the information capacity theorem —
preceded by a discussion to mutual information and
differential entropy — Fundamentals of linear block codes:
standard arrays — Hamming distance — and syndrome
decoding. Cyclic codes: detailed discussion to Hamming
codes — brief discussion to BCH, RS, LFSR, and Galoas
codes — and introducing the concept of coding gain,
Introduction to — convolutional codes — the Viterbi
algorithm — and the difference between hard and soft-
decision decoding.
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Third Year — Major: Biomedical Engineering

Adal) Aaigl) A — AN 438 &Y

E1301 Acoustics and Ultrasound (3-1-2)

(Y-V-7) cligall Gsdy aligall 1Y) &

Vibrations and Waves-The Acoustic Wave Equations-
Transmission Phenomena-Radiation and Reception of
Acoustic  Waves-Ultrasonic  Transducers —  Medical
applications of ultrasound - Surface Acoustics wave Devices
— Modes of signal representation — 2D , 3D and 4D
Ultrasound deveices.

alsh — Epeall lagall Y slee — Cilagally by
e = Afgeall lagdl plady JUEl Juuy!
Gl lasall Gyl ikl Afaall 38 Clasal
G dalil — daladl Egpall sl sjeal — Afisa
ifigeal) (358 lasall Heal = Aipall 35 Clasall L

e Rl 40, Apls

E1336 Power Electronics (3-1-2)

(Y=Y -Y) 5l clde s rrr

Power Electronic Devices: Power diodes — Thyristors-:
MOSFETs —IGBTs - GTO. 1- Phase Controlled Converters.
Switched mode power supplies - Single phase and 3-phase
inverters - PWM inverters- Harmonic Reduction and
Electromagnetic compatibility

~osiplll —5ull Glaage il Gl S GliSe
ialadl angll yila — MOSFETSs —-IGBTs — GTO
Al CYae = canl) Al juae — aaldl angll @l
GBS 358 Tilany LI L — 2DE) 41y aaly)

(abaline s ST

E1351 Biomedical Electronics (3-1-2)

(Y=Y —¥) Akl clig sty rey

Biological instrumentation, low power consuming circuits
especially for implantable pass members, digital signal
processing, biomedical applications, micro miniaturization,
special electromechanical devices.

midid) paall e Digind i sl = dgael 53l
Lyl Ghlay) dalles — clacl del)) b diald) Lala
3eay) — dg)) Claeadl - Gl cliglal —

alal) 48lSa g ySly)

E1352 Biomechanics (3-1-2)

(Y-1-7)  dgal) ISl Y POy &

Biomechanics of the musculoskeletal system: Principles of
strength of materials applied to the skeletal system -
Biomechanics of structures and tissues of the
musculoskeletal system- Biomechanics of selected joints
(Spine, Hip joint)-Selected topics in biomechanics of bone
(Bone as a composite - material, bone fracture, functional
adaptation of bone) -Artificial Hip Joint-Design of Upper-
Limp Prosthesis- Biomechanics of the circulatory system:
Nonlinear model of blood vessel deformation.
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E1353 Anatomy and Physiology (3-1-2)

(Y=V-Y)  slae¥) ciilligy pmapdl) VYoy &

Physiology: Cardiovascular system: cardiac system,
regulation, hemodynamics - Circulatory system, cardiac
output and control - Respiratory system: pulmonary
transport, gas exchange, ventilatory mechanics, respiratory
control - Renal system: transport processes, fluid exchange,
regulation, acid, base regulation - Gastrointestinal system:
secretory function, digestion and absorption, carbohydrate
and lipid metabolism, liver function, energetics, temperature
regulation - Endocrine system: introduction, processes.

— il s Agsenll Ae gVl il aUai o Laglsadll

G pSailly Aalia = Agganll Bygall —— alKialing anlai
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E1354 Analytical Instruments and Bio-analysis
(3-1-2)

(Y1) sl Jalailly Jolatll 53420 V¥o ¢ o

Electrometric methods (e.g. potentiometry, conductometry,
colorography...etc - Chromatography, thin-layer, paper, gas-
liquid and liquid-liqguid - Spectroscopy, colorimetry,
ultraviolet, Infrared, applications in biomedical.
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Third Year — Major: Electrical Power and
Control

aSailly A€l (g ghl) Lot — AAAY 4B 8

E1302 Safety in Electrical Environment (1-1-0)

(+=V=Y) et ) A ol vy

Electrical hazards: Electric shock — Electrocution —
Fires — Explosions. Safety Standards for Electrical
Systems: Circuits - Cords — Conductors — Cabinets -
Boxes —Fittings — Examination, Installation and Use
of Equipment - Identification of Disconnecting Means
and Circuits - Working Space for Electrical Equipment
- Guarding of Live Parts - Identification of Conductors
- Polarity of Connections — Grounding - Grounding
Path - Grounding of Equipment Connected by Cord
and Plug - Ground Fault Circuit Interrupters - -
Flexible Cords and Cables.

Al peShianally Jiall — 48l Sl clarall ¢ 4gleSh hla)
il 1 alygSh) alall AL ulas Cbmdll = Gl
—— LAY —— O agall —— Sl DL 5 Jla — A yeS))
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E1332 Electrical Power Systems ( Y)
(3-2-1)

(V=Y=7) (7)) sl ggdl) plas VrrY o

Performance of Long Transmission Lines and Power
Circle Diagram — Corona , Overhead transmission line
insulators, - Transients in power systems ( Travelling
waves, capacitive and inductive current switching), DC
Power Transmission.

Ly Dl 5l 83y Jiaie puy — Akl Jil Jaslad ol
e Bulall ssead) —all hasha cWle — ) gl — Lall
Gl agadl Ji bgha —ddally Ay sl il Jiad —lSul)
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E 1305 Technical Report (0-0-2)

(*—~—~)u.t'ﬂ\).l’)m\ VYoo &

The student is assigned a practical problem to study and
write a though report covering all its aspects. He is
expected to do one or all of the following: gather
information, collect data, review literature, analyze or
test in pursue of reliable results and solutions.
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E1331 Electrical Machines (2) (3-1-2)

(Y=1-7)  (Y) Al cyiAYYy &

Induction machines: Construction- principles of
operation — phasor diagram - Rotor and stator
equivalent circuit - Motor performance using exact and
approximate equivalent circuit - expressions of power
and torque - losses and efficiency calculations -
Classification of squirrel cage induction motors -
Wound rotor characteristics - Induction generator and
its characteristics - Synchronous machines -
construction - Equivalent circuits and phasor diagram
of synchronous machine - Torque and power equations
- Starting of Synchronous motors — Effect of field
Excitation on motor power factor — System power
factor correction using Synchronous motor -
Synchronous generator — Power equation — loading and
counter torque — paralleling alternators — active and
reactive load sharing between generators in parallel —
Prime mover characteristics — Determination of
synchronous machine parameters - losses and
efficiency of synchronous machines.
Lap Basic Experiments of
Synchronous machines

induction and -

ol apll - dadill ool —psS) Adall Qe
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E1333 Electrical Power Systems (V) (3-2-1)

(V=Y=7) (V) Al ool alii VYYY A

Power system elements (prime movers, alternators, power
transformers, transmission lines,...etc), Power elements
(O.H.T. lines: parameters, performance, electrical design,
representation of short and medium), Mechanical design of
T.L transmission lines, Underground cables (construction,
distribution
systems:(A.C., and D.C. systems, radial feeders, ring feeders

performance), Low  voltage

laying,

praaill — il baghd il — AaeSl) gl pl jualie
Jshll 8yuald Lashall e I3 Jaill Laghd elaly 0S)
—dill hghal SalSall sl - Jshall A
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E1335 Power Electronics (a) (3-1-2)

(Y=1=%) (1) 5480 cldg i) Y ¥ve

Power Electronic Devices: Power diodes - Thyristors.
Phase Controlled
Series and Parallel
converters - Design of dc Converters - AC Voltage
Controllers. Commutation Techniques - Chopper Circuits.
Harmonic Reduction - Practical Applications. (Small Power

Uncontrolled Rectifying Circuits -
Converters - Dual Converters -

Electronic Projects).
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E1334 Power Electronics (b) (3-1-2)

(Y=1-7) (@) 5 cldgast) yvve

Gate on/off controlled Power Electronic Devices:
MOSFETs —IGBTs - GTO. Single phase and 3-phase
inverters - PWM inverters -PWM converters - Design of ac
Converters - Harmonic Reduction and Electromagnetic
compatibility - Firing and gating circuits - Protection of
Power Electronic devices and systems — Updates in power
electronic devices and systems.

MOSFETS — :ls) b aSail) <l opaill clyss 5<U 53]
Cilplia = yshll 4y alal cilyladl IGBTs — GTO
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E1236 Control Engineering (1) (3-1-2)

(Y- (V) é‘ss.Z\.,...;:m 1YY @

Mathematical foundation: complex-variable concept -
differential equations - Laplace transform -

Transfer function - Block diagrams - Signal-flow graphs -
State diagram -

Mathematical modeling of physical systems: mechanical
system elements - sensors and encoders - DC motors -
linearization of nonlinear systems.

State-variable analysis: Matrix representation of state
equations, state-transition matrix - state-transition equation
- relationship between state equations and transfer functions
- characteristic equation

Stability of linear control systems: methods of determining
stability - Stability of discrete-data systems - stability.
Time-domain analysis of control systems.

—adalall c¥aled) — e asede gane Py ol
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E1342 Control Engineering (2) (3-1-1)

(\=V=Y) (¥ )?s;:.a.m.u 1veY &

Time-domain design: PID — phase-lead controller — phase-
lag controller. Lead-lag controller. Pole- zero-cancellation.
Design of robust control systems. State-feedback — Pole-

placement — Digital implementation - Nyquist stability

criterion: multi-loop systems — linear control systems with

time delays — data control systems: Pl — PID — Phase-Lead —
Phase-Lag, Lead-Lag (Lag-Lead) — PID controller design
using amplitude optimization methods - PID controller
design using Ziegler and Nichols tuning methods. PID
controller design using other advanced techniques.
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Fourth Year Major: Communications

Computers Engineering
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E1423 Digital Signal Processing (1) (3-1-2)

(Y=1-%) (V) Ll chlay) dala 1YY &

Introduction to DSP systems and A/D and D/A
converters - Fundamentals of discrete-time signals
and systems. Frequency domain representation - the
DTFT. Sampling theory - The Z-transform and
realization of discrete-time systems - Design of
digital FIR filters - Design of Digital FIR filters
using Fourier series and other methods - The DFT
and The FFT: definitions, properties, and
applications - Introduction to the architecture of
DSP chips and comparing it to microprocessors -
Advanced topics: under-sampling - over-sampling
— decimation — interpolation - the use of dithering -
the effect of finite register lengths - and other
recent topics.
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E1411 Waves and Antennas (1) (3-2-1)

(V=Y=F) (V) clilsglly clagall 1 £V Y &

Maxwell s equations — vector potentials and solution
of wave equations — radiation from elementary
current elements — antenna parameters — linear wire
antennas — ground effects — loop antenna — antenna
arrays and antenna measurements.

oo gl = dagall EValee day 2gal) 4stie — dygeSle E¥alas
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E1427 Cryptography and Cryptanalysis (3-
1-2)

(Y=1-F)  cbidd Jiaiy el V€YV &

The objective of the course is to provide an
introduction to the basic concepts of computer
security. The course contents include: security
concepts, such as confidentiality, integrity,
authenticity, availability etc.; the course features a
rigorous introduction to modern cryptography and
cryptanalysis. Introduction to cryptography
Symmetric  Ciphers -  Classical  Encryption
Techniques - Block Ciphers and DES — Finite Fields
- Advanced Encryption Standard - Number Theory -
Public-Key Cryptography and RSA — Introduction to
Cryptanalysis - Classical cryptanalysis - Modern
Cryptanalysis - Differential Cryptanalysis

Practical Work: Training the student on
implementing the different encryption-
techniques/cryptanalysis-techniques using software
coding and hardware implementation.
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E1415 Communication System (2) (3-1-2)

(Y—\—i‘) (Y) QYLAS\J\FEJH\G‘&

Introduction to analog pulse modulation: PAM and the
TDM system; PM and PDM. Digital baseband
transmission: the matched filter as an optimum detector
for arbitrary pulse shapes in AWGN environment; and
the PCM and M-array PCM systems. Signal Detection
in noise — Optimum Receivers — Matched Filters Digital
passhand communication systems: coherent and non-
coherent detection and power spectra, and signal space
presentation of BPSK, BFSK, BASK — Performance of
binary modulation schemes in noise.
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E1428 Embedded and Real Time Systems (3-1-
2)

aiall Gaill 8 daasall Al VEYA &
(Y=1-¥)

In this project-based course, students will design and
develop an application for an embedded system, and
then investigate low-level performance tuning and
optimization. This course incorporates topics from the
domains of software engineering, operating systems, and
computer architecture, and provides students with the
foundation they will need for addressing the concerns of

developing real-world embedded systems.

This course, shall present the principles of a
methodology that favors design re-use, formal
verification, software design and optimized architecture
selection. The content of the course include: the
fundamentals of embedded system hardware and
firmware design; embedded processor selection;
hardware/firmware partitioning; glue logic; development
tools; firmware architecture; firmware design, and
firmware debugging; handling real time constrains i.e.
timing, power and memory constrains. The firmware
must be implemented using mid-level language such as
C language. A course project should be assigned to
students (in groups); Intro to advanced embedded
systems processors such as ARM processor.
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E1420 Presentation and Communication
skills (2-0-0)

(+=+=Y) Qualsilly Gl clga V€Y ¢

This course aims to introduce the skills of
presentation and communication required for an

Engineer. The course content includes:

Understanding how communications work -
Verbal Communication Skills : Gaining active
listening and responding skills - Seeing things
from other points of view - Managing your
assumption more effectively - Understanding your
own strengths - How others may see you. Non-
Verbal Communication Skills: Looking at body
language - Increasing confidence - Difficult

people or situations.

Presentation Skills : learn and practice the best
method for delivering your message, how to
prepare quickly presentation Content, Presentation
Design methods, handling Questions and Answers,
and finally the proper use of Humor
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Fourth Year - Major:
Computers Engineering (Elective Courses)

Communications and

clwlal) Tuiiny c¥laly) ded — dagl 48,8
(ALERY) ey iall)

(1) A ganal

E1510 Selected Topics in Communications
(3-2-1)

claiy) A5 )lida clegaga YoV e
(\=Y-Y)

Selected topics related to current development in

eV laly) dadail 8 skl Cilesiaga (e 3)lida Cilegiaga

communication ~ systems.  Radar  systems  data, R o e
Communications and signal processing. ALY dallae 5 S La) = (glall RSl plai — Lyaal)
Ele Y Microwave Circuits and Devices (V=Y=%) gy Suall Bigals Hlgavory d
(3-2-1)

Microwave ~components (cavities, hybrid = Circuits, | i) Ly, ¢ s il ¢ Ciysatl) ) Ciuss el s
directional couplers, circulators and isolators) -

microwave transistors and diodes — microwave FETS
Transferred electron devices; Avalanche transit-time
devices, MW linear beam tubes — MW crossed-field
tubes — Monolithic MW integrated circuits.

aygs Saal) A S aleally sl — ((lsadl 5 lysadll
iy eled) sheal ¢ g A JlEn) syeal — CayggSudl FET —
Jae paglad Gl = CaggrSae s g lad dgpal ¢ Jmy)

coaall aalal ALlSie Ciygs Sae s = Caigg S

E15142 Digital Signal Processing (2)
(3-2-1)

(Y) Ll chlay) dallaa Yoy e &
(\=Y-Y)

Development of real-time digital signal processing
(DSP) systems using a DSP microprocessor;

Architecture of DSP microprocessor. C-language
programming of DSP microprocessor. Audio-rate

sampling of analog signals. Design and implementation
of FIR and IIR filters. Digital modulation for

communications. Application of the discrete Fourier
transform.

Practical work: doing some designs that go into
communication systems using DSP processors using the
C language.

Oo lalladl alatiuly sl el 8 L)) daladl) s
clallaall oda Jid A gyleadl e Cayilly DSP dse s
by e ol L pw J) Aad aladinly Gladleall 38 Aaa g
i — . randl sl el 38T Jaee 3 Akl
Labal 8 i)l Qo) LR 5 FIR Al chlaiyall duawig
cdaiiall s it clindad Loy L)

alai b Jam ) aselaill amy Jee Gpb ge Al el
-l Axdy DSP ciladlas aladinly ciylasy)
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E1516 Detection and Estimation Theory (3-2-1)

(V-¥=F) il g RSN 4 )ai 1oyt

Basic concepts of statistical decision theory: Main
ingredients; concepts of optimality (Bayesian and
minimax approaches). Binary hypothesis testing:
Bayesian decision rules; minimax decision rules;
Neyman-Pearson decision rules (the radar
problem); composite hypothesis testing. Signal
detection in discrete time: models and detector
structures;  performance evaluation; Chernoff
bounds and large deviations; sequential detection,
quickest change detection, robust detection.
Parameter  estimation:  Bayesian  estimation;
nonrandom parameter estimation; maximum
likelihood estimation, robust estimation. Signal
estimation in discrete time: Kalman filter; recursive
Bayesian and ML estimation.

plial cdglasy) LAl Alal Lulll) aslad)
5 Bayesian z¢l) Al aalie Rl
O el rgmydll AW el (minimax
DAl aeld ¢ minimax lE aclds ¢ Bayesian
Aol ladle(Hlalyll AK5e) Pearson —Neyman
73l diacaia adafiall Gajll 8 5LEY) CadS LAl
Cagippli 3pan ¢elY) sy (CalKH JSlag
¢ S gl ¢ ull) RISl 8, claanyly
Gl padi hmiedl  pas Ll CadSl
G HLEY) e i QY jad dgylas (A pde D)
Juluial (b i ¢l miine sadafiall el

cealuial) gl SSYI

E1518 Waves and Antennas (2) (3-2-1)

(V-Y-F) (7)) cbilsglls cilagall Yo A &

Aperture antenna theory — horn antennas — lens antenna
— microstrip antennas — reflector antennas — ground
wave propagation — ionospheric wave propagation —
space wave and scattering lines — Antenna
measurements and radiation characteristics.

G~ sl Sl — Gall il — hadl e 4yl
— )Vl Glagdl L) — oSkl el — Gy See
Loshall 3y 5 eliadl) Clase — 4ppngiol) Cilagall i

gyl ailady sl (s -

(<) desanall

E1520 Advanced Computer Architecture (3-2-1)

(Y-¥-7) dasiial clbualad) lee Vo ¥ &

Advanced concepts in  computer architecture;
Introduction to  Parallel  Computing:  Flynn's
classification scheme.

Superscaler processor architecture — VLIW processor
architecture — Ahdmal’s low - Multicore processor
Architecture , Cache coherence problem ; special
purpose processors. Introduction to performance of multi
core processors.

Lilsiall Lpsall ) dadie tcaulall sjlee 3 dadite aalie
A aay @l clallaall Jalall (Sl L Caaail ol s
Jshall 481 el @y clalleall a0 S5l - o
lalleall 1 S5l — Ahdmal s - (VLIW)
Gilallaall- Lggaall 5,130 ikl Ja il 4G el 5a0mk

sl Baseia clallaadl olal (e dadia Ldalall l@ Y el
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E1522 Data Security (3-2-1)

(V-Y-%)  clbd ol very &

Techniques for achieving security in multi-user computer
systems and distributed computer systems; Cryptography:
symmetric and asymmetric cryptography and their uses;
secret-key, public-key, digital signatures; Authentication
and identification schemes; Intrusion detection: viruses;
Formal models of computer security; Secure operating
systems; software security, Systems and protocols for
providing security services that may include secure remote
login, secure email, virtual private networks, and web and
email security; Electronic commerce: payment protocols,
electronic cash; Firewalls; Risk assessment; Advanced topic
in security such as: data hiding techniques as watermarking
and steganography.

Practical Work: Training the student on implementing the
different encryption-techniques, virus/intrusion detection,
firewall ~using software coding and hardware
implementation.

Opediiiall 2aie JigneSl) Aalail 3 Y1 asdl el
bl ¢ alal) #liadl: jainl ¢hedsal) V) Cuulall Aokl
IS tdgsed) e @il (Bl Aaad)ll Cladgilly calad)
iy ¢ giselll Y syl il ecilugyall :Jlall
SN 2l el ¢ Sl Gleay i) Qi)
N VS A A Hladll dadlall s Al

DBl agy AU Ghaad) ¢ V) Cilally

E1524 Advanced Computer Networks (3-2-1)

(V-Y-7) Aestiall Gulall clSud Yoy e d

Selected topics related to High speed computer networks.
Computer Clusters.

el Gl Clegiage e 3t Cilesiage

LAllaldl st L Allad) cile

E1526 Computer Operating Systems (3-2-1)

(V=¥-Y) el Jiids ol VoYY &

Basic Concepts of Operating Systems, Processes,
Interprocess communication, -1/0 Programming - Interrupt
Programming - Machine Structure - Memory Management -
partitioned allocation, paged and segmented memory
management- virtual memory. Processor management: State
model - Job and Process Scheduling - Multi programming -
Multiprocessor systems - Process synchronization - Device
Management techniques ,Device characteristics channels
and control units - Device allocation - deadlock prevention-
Information Management - Allocation strategy - network
and distributed operating systems, Remote procedure call,
Threads. Design of a sample operating system.

Lab: Unix operating system, Windows operating systems

Jaall asay ¢ Glleall ¢ Juannl dall Aulud) aalad)
wand = 51 B} — A Ay — Cuyi) Asay — Al
= 5SA gy Akl Byl ~ybs olad) Ganads
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E1528 Image Processing & Pattern
Recognition (3-2-1)

—Y-¥) giladl) o Gl L)) jgall Jilad Vo YA &
(

Introduction, A/D and D/A Conversion, Fundamental
steps in Digital Image Processing, Elements of Visual
Perception, Image sampling and quantization,
Histogram Processing, DSP and Digital Filter Design,
Two-dimensional Fourier transform, Image
degradation models and Restoration, Periodic noise
reduction in frequency domain, Color transformation,
Color Enhancement, Wavelet and Multi-resolution
image Processing, Image Compression Models, Signal
Compression, Morphological Image Processing, Image
Segmentation, Medical Imaging Systems,

) glasl — 4l
— oyl Y alic
= Shas¥) ) ety
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Fourth year — Major: Biomedical Engineering

Adal) Aaigl) Ak — day)yl) 43,81

E1452 Management of Medical Equipments (3-1-2)

(Y=V=Y) Al Sga¥i la VoY

International standards - maintenance technology -
documentation control, training - Management information
system - Procurement of medical equipment - Design and
management of an equipment repair laboratory.

— sty Bl e — Alallln i Ayl el

Blaly areal = Al Glame ohd - Glaglaall Blal Al
(Alerall)agysiaal) lazall #Sals

E1451 Biomedical Statistics (3-1-2)

(Y=1-7) sl slasyNgoy &

Probability Theory:  probability, conditional and joint
probability, probability density distribution functions,
stationary and non-stationary random variables, erotic
random variables, auto and cross correlation-Statistics:
mean and variance, histograms, hypothesis, analysis of
variance, discriminate analysis, decision making, regression
analysis and curve fitting.

Aagyidl c¥laay) — ey laay) Ak
Gl — BN a)s Gblee VWl — AS5i0)
— Adlsdall i) gl
Logiad 1 Glelias) = akl@l LYl Ll
Bpall — ey ol — olally gl Cilatls
— G M — gl Il - ol s, —

clinial dulieg laadY) Jilag

Jlaay)

— A e i)

E1454 Life Aid Equipments  (3-2-1)

(V-Y-%)  slall o Aglaall 53¢l V0t &

Theory and operation for the next devices: cardio-pulmonary
resuscitation techniques — artificial lungs, suction
machines— defibrillators — pacemakers —bio-artificial liver —
Ventilators

— i)l b Al 83eadl dlaalls dgylaill duald
Gleaall Galayl —haall ayly — dellaal) 45,
Sealy — gmall elhal) Akl — paul) haa — iyl

|

E1425 Biomedical Electronics and Instruments
(3-2-1)

(V=Y-%) Ll 85ga¥ly ciliig iyl Y 6Yo &

General introduction of biomedical systems. The principle
and designs of various important biomedical instruments
such as pacemaker, EEG, ECG, EMG, and ICU equipment;
diagnostic imaging devices such as blood bank monitor, CT,
MRI, mammography, ultrasound, endoscope, con-focal
microscope, multi-photon fluorescent microscope.

O Adlide aseliaiy t50ka Aplal) 4l Alaill dale dadie
o Sl ¢ il il ban Sles Jie deledl Bea)
55 sl LAY JLEA1 Slea ¢ il o) Slen ¢ el
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E1453 Hospital Equipments (3-2-1)

(V-Y-%)  clidiead sgal veor &

theory of operation, calibration and maintenance — Medical
imaging: Ultrasound, X-rays, magnetic resonance imaging
(MRI), devices: defibrillators, pacemakers, bladder
stimulators, blood pressure measurement - Pulmonary
function testing equipment - Laser devices - Anesthesia
equipment, hemodialysis machine, instruments for surgery,
incubator, ECG, EMG, EEG, intensive care monitoring,
display systems and data processing.

gt sl — Abally splad) dleey = Jaal) Ak
i sl — A Aadl - dadd) G A8V
— Gl e — LSl denall Sleatsieal . aubaling
il i
@l = Ayl dadsl) laal Heal — 23 Lia (il
—Aaball YT~ Je Slea — pdiBeal — 3l
DAl Slea = Gl 5T sy Slea - JULY) dilias
— L) ey Slea - CBlaell 3485 duaal) DA
il Aallaay e Aadail 558, 4lal) 285

E1456 Biomedical Modeling and
Simulation (3-2-1)

(V-Y-F) Akl 53¢V 3lSlaag Aadai V€00 &

Introduction: definitions, purposes of models, and types of
models - Mathematical modeling: purposes, types, and
modeling  methodology (problem  definition, model
construction and model analysis, validation, interpretation of
results, and implementation) — Curve fitting -
Compartmental models - Population dynamics models -
Mathematical model of continuous culture  of
microorganisms - The principles of conservation and
analogy (mechanical, electrical, fluid, and thermal systems)
& applications - Muscle model - Human thermoregulation
model - The principles of simulation.

—— el g lsily ¢ g3l G bVl Caplall : dadie
wagid) andailly ¢ glsl ¢ pabel)  dunbll asdal
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E1500 Project (0-0-8)

(/\—~—~)&3}u\\°~~tﬂ

The student deals with the analysis and design of a complete
engineering project using the fundamentals, principles and
skills he gained during his study. The project report presented
by the student should include the details of the analysis and
design satisfying the concerned codes requirements, the
computer applications as well as the experimental work when
necessary, in addition to the technical engineering drawing of
his design. The project report is to be submitted and discussed
by the end of the project. The student should prove his
complete understanding of the elements of the project and his
capability to apply them in his future engineering.

JalS (urin g plial a3 panailly Jalatll Jasy Qlllall o 58
553 PUA L€l A Sleally egsabially Sl Ui
sl Jeaalit e gy il i Jadts o cng il
Al 2589 clallaie pe 35 o Gy ) apanaally
Laatiaal V1 Clall it Jay LS e g plial) g guin sy
(il sysym dpmy Alla 8 gyl Leall ghall GlliSy
caraadll JlaeY Arigll cila gl iLaY

Badaall 5,58l Agles a4 (L5 o pal) ) alldall axgy
malinl el dagh e Il s o g s -iall
s odig) Alifine PAA aiplal 4lSals g9 pall

VhVe




S iy

g dralr — gy dodeg) LIST 101 douU)

Elective Courses

E1553 Optical Electronics (3-2-1)

(Y-Y-7)  Abgall clig Ayl Yooy d

Interaction of radiation and atomic systems - Theory of laser
oscillation: Fabry- perot laser — Oscillation, Frequency,
Power output - Some laser system - Electro-optic
modulation of laser - OPTO-electronic semiconductor
devices - DC and AC characteristics - PIN and avalanche
photodiodes - Applications: OPTO isolator types -
Parameters and characteristics - Circuit applications, Solar
cells - LCD's.

il Al dgl AN 5 pledV) e clelil
Al 5 22l el il G nld @ideis) sl
el G Al N anall — 5l Aalail a2l
g SN A pnl) Dm gl 3Lt) —ipuall )

— il died) Ll (B AeSl pailadd) A
sl g lslclinkll  ~dpbel) il s
Wal-agalill gl pailadd) 5 clialsali-44 gl
Il LELE dal

E1551 Nuclear and Radiological equipments (3-2-
1)

(V-Y-%) deladyly dygeil 53¢a) VYoo &

Matter and energy - Radiation - Radioactive decay -
Kinetics of Radioactive decay - Interaction of radiation
with matter - Imaging devices Tomographic imaging
devices - Algoriths for object reconstruction, with
nondiffracting sources - Measurement of projection data
Algebraic reconstruction algorithms - Magnetic resonance
phenomena - Image formation - Safety of patients and
personnel.

sl ale == el bl - i) - ddlally salal)
—— gLtV sald) o Jelil) —— e led) Ll 48 )
= OS) Al e sadinal) gl shenl — upaill Senls
ohd - ks el pladl ae ¢ paliall Ay 35k
ol Bals — (grpall el sale) GHla . lalany) iy

pally iyl A = gl (585 — (anallial

E1554 Artificial Intelligence (3-2-1)

(\—Y—Y’) g:l.'\km\ﬂg-lsll\\ébi 4

Acrtificial intelligence concepts and techniques, including
problem representation and solving using search methods,
inference, knowledge representation and planning.
Knowledge-based systems. Applications of rule chaining,
heuristic search, constraint propagation, constrained search,
inheritance, and other problem. Applications in electrical
and computer engineering with emphasis on design and
maintenance. Introduction to Expert System. Optional
topics as time permits: Applications of identification trees,
neural nets, genetic algorithms, and other learning
paradigms

Laboratory: assignments will require programming in some
Al programming language (Such as LISP, or PROLOG).

did bl bamie ¢ el oK Gl 5 anlie
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Fourth year — Major: Electrical

Control

Power and

aSailly Lysgl g8l A — Aagll) 48,00

E1443 Digital Control (3-1-2)

(Y-V-F) ol asailf Veew &

Introduction: Spectrum analysis of sampling process -

Signal reconstruction. Difference equation - The Z-
transform. The Z transfer function - Mapping between
the S-plane and the Z-plane -Stability analysis of closed
loop systems in the Z-plane - Transient and steady state
response analysis - Design based on root locus - Design
based on the frequency response methods -
Controllability and observability tests.

B sl sdle) — climll 30 Al ikl Jdadl riesia
Z saal b Josatl cililas . Z saall ) Jygnill — (3l Alslae
~ Z ) hhia 5 S el hhie oule labidl oy -
— Z ol kb b odlid) dlad) gy AUl i) Jdas
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L) Gob o sl maaill = il gl Jadll e

A Al aSanl) AL claal — aagll

E1437 Power System Analysis
(3-1-2)

(Y=1-7) sil) akis Jdas Ve¥Y &

Representation of power systems — Network equations

and solutions — Power Flow Solutions — Economic
operation of power system - Symmetrical Faults -
Symmetrical Components and Sequence Networks -
Unsymmetrical Faults - Power System Stability -
Means of Synchronous Stability improvement.

—sll Al IS TS - eSl sl CiSud Jia
— ol gl 5 AUl Aalew Clisiiae @ A Cldgioae
el —daall Gl cVolee tdeall Gl 8 oSailly Jola
il oladll  dialial) Sl —(gil) Ml (galay)
Jilas —gsill plai GlSod jhii) = ol alail dauliiall )y

CGAL alfiall )Y Gaad

E1435 Power Systems Protection  ( 3-1-2)

(Y=1-F) obl) aai L3y VYo

Protective relaying in electrical power systems, Static
and digital relays, Over current protection, Differential
protection, Distance protection, Protection of
generators, Protection of power transformers,
Protection of bus bars, Protection of overhead
transmission lines, Protection coordination of feeders,
Protection of induction motors, Circuit breakers,
Fuses: High rupture fuses - current limiting fuses —
protection schemes using fuses — Coordination of fuses,
Current and Potential transformers, Over voltage
protection.

Gladiall = laall Gladia — 40 Glara] Ll jaliall
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E1439 Electrical Drive Systems (3-1-2)

(Y=1-%) st ijadl) aii e &

Types of mechanical loads - Mechanical considerations -
Criteria for selecting motor - Modes of operation of
electrical  motors  —Environmental  considerations:
Temperature — Humidity - Ingression protection code.
Adjustable speed dc drives - Industrial examples. Variable
frequency fixed V/f ac motor drives — Vector control and
Direct torque control of ac-motor drives - Synchronous
motor drives — Permanent magnet synchronous motor -
Switched reluctance motor - Stepper motor drives.

ATl — 4S50 Slliel - ASAS JaaYl gl
P Ay ablie) = Al Gl Jidd jaa — dadll
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E1438 Transducers and Special Machines (3-1-2)

(Y=1-7) Laldl) ey Jagail) 53l 1E¥A &

Input transducers: displacement; acceleration — speed —
force — torque — pressure — flow — level - temperature
transducers. Linear motors - Brushless AC & DC motors -
Principles of operation and analysis of: Two phase motors -
Single phase induction motors - Reluctance motors -
Stepper motors — DC motors. Synchros and Resolvers - the
Drag-cup motors - Application of control motors in
industry.

Usalle ZalY) sehi daldl Jadl cluliay Cluss
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E1441 Industrial Control Systems (1) (3-1-2)

(Y-1-%) deliall asail) daiVee) &

The programmable controller at the heart of the automated
system - Study of different software package used in
industrial field - Ladder diagram Lang: (bit logic, counter,
timer, special functions, analog input and analog output),
graph-set Lang - (sequential functions, alternative processes
and exclusive processes,..) - functional blocks Language
(PLC software and common applications) - statement list -
DCS and SCADA Applications.
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Fourth Year - Major: Electrical

Control (Elective Courses)

power and
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E1530 High Voltage Engineering (3-2-1)

(Y=Y-7) Al Taaial) Luaiy Yor. &

Generation and measurement of high voltage for
testing, Generation of dc, ac and impulse waves, The
impulse generators- Electrical breakdown in gases,
lonization and attachment coefficients, Electro-
negative gases, corona discharge, Electrical breakdown

in liquids and solids.- Earthing systems .Phenomenon

of over-voltages in power systems, traveling waves
Lightning and lightning protection,

—iagll Glase g —HLEaY) dal ge Ml seall (ulds 2l
— el sgal) 3 piedlly s3siall U Calge —Al) Ciilse
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E1532 Computer Power

Systems (3-2-1)

Applications in

csil) alii B sl il YorY o
(Y-Y-%)

Power system matrices — Input and transfer matrices —
Admittance matrices of the bus bars — Impedance
matrices — Circuit representation — Large system
simulation and programming — Power flow studies
concepts and methods — Approximate and fast methods
— Separation methods — Distribution factors — Transfer
methods — Optimal performance — Generation control —
Error analysis — Simulation of power system
components — Application examples.

Glighiae — Jall 5 Jaall Glighine — 5yadl) aUa Gldghins
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E1534 New and Renewable Energy (3-2-1)

(Y-¥-%)  Basadially Baand) Al Yore o

Renewable Sources: Solar Energy — Wind Energy —
Hydraulic Energy — Geothermal Energy — Biomass
Energy — Tidal Energy. Photo Voltaic (PV) Cells:
Sizing of PV Stand-Alone System — Control and
Regulation — Accumulators and Inverters for PV
Systems. Wind Energy: The Extraction of Power from
Wind —-Wind Turbine Aerodynamics — Characterizing
Parameters of WECS — Basic Control Aspects — Wind
Data and Energy Estimation - Electric Power
Generation.
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E1536 Design of Distribution Systems (3-2-1)

(V-Y=%) sl ilsa apanai YOYT &

Primary Distribution planning - Medium voltage
substations — Topologies of Medium voltage feeders —
Medium-voltage Overhead lines — Medium-voltage cables —
Effects of charging current of light loaded feeders —
Protection in Primary Distribution - Protection in
Secondary Distribution — Real examples of primary and
secondary distribution networks — Computer software used
in distribution planning and design.
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E1538 Flexible AC Transmission
(3-2-1)

Apall A pgst) ABUY J85 339l Yo XA &
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FACTS Concept and General System Considerations -
Voltage-Sourced Converters - Self- and Line- Commutated
Current-Sourced Converters - Static Shunt Compensators -
Static Series Compensators - Special Purpose FACTS
Controllers - Static Voltage and Phase Angle Regulator -
Combined Compensators - Application Examples.
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E1546 Parameters Estimation

Identification (3-2-1)

and Systems

Al e Cijilly cipitiall pais Y0 ¢ %
(\-Y-¥)

Stochastic processes. Models & model classification, the
identification problems, applications. Classical methods of
identification of impulse response, model learning
techniques, linear least square parameter estimation using
extended Kalman filter. Non-linear identification.
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E1548 Intelligent Control Systems (3-2-1)

(Y-¥-F) Al asatl) alii Vo tA &

Introduction to intelligent systems and their applications —
Intelligent control  systems and fuzzy logic — Fuzzy
relations and fuzzy rules — Fuzzy relations and
Compositional rule of inference — Fuzzy logic control —
Intelligent systems and neural networks — Network
topology and learning techniques - Fuzzy neural networks
and its applications to control systems.
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E1540 Advanced Industrial Control Systems (2 )
(3-2-1)

(V-¥-¥) (¥) desiial) Lo lial) asadl) aii V0 &

Sensors and transducers: Temperature, displacement, force,
pressure, displacement sensors — Actuators: Hydraulic,
Pneumatic, and Electric actuators — Digital PI, PID
controller — Industrial Process Control examples:
Continuous Casting process, Rolling process, Winding and
unwinding process, Drawing process, Mixing Process.
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E1544 Modeling of Electrical Machines (3-2-1)

(V=Y=F)  Aapgsh ¥ dadai Vot e &

Linear transformations - Power invariance - Three phase
stationary reference frame— Rotating axes reference frame -
Transformation between different reference frames -
Torque equations - Polyphase synchronous machines -
Permanent magnet synchronous machines - Polyphase
induction machines - Special modes of operation - Single
phase motors - Revolving field theory- Simulation using
available software packages - modeling of mechanical
elements - application on mechanical systems using
available packages - Modeling and simulation of electro -
mechanical systems - D.C. and A.C servo-drive mechanism
- application on typical feedback systems - Modeling and
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E 1542 Robotics (3-2-1) (\-Y-7) cligg,dl Yoty &

Design of compensating digital controller. Synthesis of
digital controllers .Electric and mechanical sensors.
Transducers, Actuators. Implementation of control
schemes.- kinematics and dynamic equations of robots.
control of robot manipulators. A range of algorithms, tools
and development environments are covered, including
neural networks, control systems, computer vision, and
programmable digital systems, which enable sophisticated
systems to be developed, and implemented in real-time.
Applications
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E1125 Computer Applications (a) (0-0-2) (Y==4) (1) qulal) cligdai VvV Yo &
Programming with data structure. Data types and | i — i) glsil 5 diiad bl A sl Al

representation - file structures — linear structure — lists
structures - arrays - queues - stacks - trees - data structures
representation in storage media - operations on trees and
lists in memory and storage media - Graph representation-
introduction to searching, sorting and tree searching
algorithms - pointers and references - Recursive algorithms
Laboratory: Application using appropriate programming
language such as C++

- Cligiad) — S Ay — Al Agd — L
o Ul JiG — bl ad clSl — Cigial
G Al cllll el e clble = oaall Gl
o Hatie ilopll JAal Lopadl 5 S s,
- el Gy Gbapba s il el culld
LS byl s aaball 5 Gl

) i adie Ty 48] ol Gl £ Janal

E1126 Computer Applications (b) (0-0-2)

(Y= =) (@) owlal) clighs V1Y

Object-oriented design: Elements of object oriented
programming (functions, classes, subclasses, objects,
messages, and inheritance)- encapsulation and information
hiding; separation of behavior and Implementation; Function
calls and argument passing. Problem solving with objects.
Laboratory:  Application using an object oriented
programming language such as C++, C sharp or Java.
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E1209 Electrical and Electronic Circuits (4-1-1)

(V=Y —8) A sl dups Hlga 1 ¥ed o

Elements of electrical circuits - Linear circuits- circuits
concepts - DC circuits and network theorems - Capacitance-
inductance - Sinusoidal alternating current circuits at steady
state - Balanced 3-phase circuits and power calculations —
Electronics: diode circuits — transistors — Op-amplifiers
circuits - integrated circuits.
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E1339 Electrical Power and Machines  (3-2-1)

(V=Y-%) Ao c¥y a8l YYYe

An Overview on generation, transmission and distribution
of electrical energy-Overhead short transmission lines -
Underground cables - Earthing of electrical equipments,
Transformers -Electric generators and motors - Dc
machines -Synchronous machines - Induction motors -
Fractional horsepower motors — Special Machines.
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E1529 Real-Time Operation (4-1-1)

(V-1-t)  dall el b il 1ova &

Definitions of real-Time (RT) systems - block diagram of
RT - main components, functions of RT - required
properties of real-time operating systems - real-time
programming - real-time data processing - factors affecting
computing for RT applications - architecture of computer-
controlled RT control system - Data-Acquisition Systems
(DAS) - examples of DAS cards and digital signal
processing chips (DSP) - Real-Time Interfacing - 1/0
operations - programmed data transfer - interrupt-driven
data transfer - priority interrupts - data communication
buses (IEEE 488 ) - serial data communication standards
(RS232 ) - network communications protocol - memory
system interfacing - time relations and constraints - RT
programming - case studies of real-time process control:
temperature control system - Flow-control - motor speed

controller - PID controllers.
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E1337 Power Electronics (3-2-1)

\-Y-¥ A1) culaig acl) Yy &
< o

Introduction to power electronics - Power diodes —
Thyristors - Ac voltage controllers - Single phase
converters - Three phase converters - Thyristor
commutation techniques — GTO, IGBT and MOSFET -
dc choppers — Inverters - Single phase Inverters, Bridge
inverter Inverters. Adjustable speed dc drive systems -
Adjustable speed ac drive systems - Criteria for
selecting drive components - Permanent magnet dc
motors - dc servomotors - Stepper motor drive systems -
Computer controlled drive systems.
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E 1328 Microprocessor and Microcontrollers
(v-¥-1)

43841 claSadially clalleal) YFYA &
(Y-¥-v)

Microcomputer Fundamentals: CPU- Memory - 1/O -
Basic Architecture of Microprocessor: Instruction
format - Addressing Modes. Software: problem
definition — Algorithm — flowcharts - Programming
language levels and translators. Programming:
arithmetic operations - logic operations - data transfer —
branching - subroutines — looping — Interfacing: with
ROM - with RAM - 1/O interfacing - using interrupts -
asynchronous 1/0 - Address decoding - buffering and
delays adjustment - standard bus structures.
Microcontrollers: architecture - programming and
interfacing. - programming examples - Development
Systems: Software development tools (editors, linkers,
loaders, interpreters ) - Debugging with Emulation -
Debugging in Real Time - Examples of some popular
development systems.
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E1105 Electrical Engineering
Technology (4-1-1)

(VY- ¢) Al dunigh LagleiSi VY v o &

Elements of electrical circuits - Linear circuits- circuit
concepts - DC circuits and network theorems.
Capacitance- inductance - Sinusoidal alternating current
circuits at steady state - Balanced 3-phase circuits and
power calculations —Electronics: diode circuits -
transistors Op-amplifiers circuits - integrated circuits -
Basics of Electrical distribution: Transmission lines —
underground cables - electrical installations in
buildings.
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