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Course title: EET02 Electrical enginecring 1
Lec./Ree./Lab.: 3.0.3 Hours per week
Class: E02

Course Outline

L-OCAPACTUANCE, INDUCTANCE
I b= hstroducton
L 2= The=irncluc tow
| 3-Tntegral relationslups for the Induetor
L A=-The Cagacitor
1. 5-Inductance and Capacitance Combinations
|.6-Duality

L1
LS0OURCE-FREE RL AND RC CIRCUITS, NATURAL RESPONSE
2.1-The sumple K. Circunt
2-Properties of the Expunential Respoase
J-A more general RL circust
4-The simple RC circuil
S-A more general RC carewl

o
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J-DRIVEN RL AND RC CIRCUITS, FORCED RESPONSE
3. 1-The Umit-Step forcing  fimetion
3.2-A first look st the dnven RL circunt
1.3-The natural and the forced response

1THE RLC CIRCUIT
1.1-The source-free parallel circun
1 2-The overdamped parallel RLC circin
Li-Untieal dunping
L 4=-The underdamped pamallel BLC cucun
1 5-The source-free senes RLC cirenn
§ 6-The complete resporse of the RLU cucunt

ETHE SINUSOIDAL FORCING FUNCTION
v -Cliarncteristics of  simusoids

v o-Forcad resporsse (o sinnsordal forcing Hsclions

a=TIHE PHASOR CONCEPT
f 1-The complex forcing function
f1.2-The phasor
6, 3 -Phasor velationslops for B, L al
6.4- lnipedasice
6.5-Adonuttance




- o
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1.SINUSOIDAL STEADY-STATE RESPONSE
7.1-Nodal, Mesh, and Loop Analysis
7 2-Superposition, Source traus formations, and Theévenun's theoren

7 3-Phasor diagrams
S-RESPONSE AS FUNCTION OF @

. AVERAGE POWER AND RMS ¥V ALUES
1 | -Inslantaneuus power
*12-Average power
3 1.FTective values of curmend andd soliage
) 3-Apparcal power aud powet lactor
3 5-Complex powet

LAB, EXPERIMENTS

1- Oscilloscope Onentalion

- Transients

}+RLC Transwenls

FReoaclances

5-Frequency Response

6-Series and parallel Circuils
7-Resonance

§ Transformers

o Thévemn's Equivalent Cucuils
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Cuourse litle : FEM2 Active Devices und Cirenits 1 (Electronics 1)
[ ec/tec/Lab. : 0370103 hours per a week

Conrse Owline

AL TIPLE-TRANSINTORC TROCLETYS

11 -The dilterence Amphitier

| 2-Cenunen-Mode Rejechon 1Rt

13-Billerence Aaplifier with Congtant Current Sonree

| L-Difterence Amplifier with Emitler Resitors oy Halanee

| s-Ditterence Amplhilier usng FETs

| G-The Dalinglon Amplilier

| T-The Cascode Amplificr %
1 A-The Operational Aanplifier

1 oocEeamples of a Complete Op-Adip

ATIONS OF OPERATIONAL AMPLIFIERS

2.1-The linear Inverting Amplitier

2 2-Linear Mopinverting Amplifisr

2 VFeedback .

2 -Linear eperalions using, the Op-Amp
3 3-Monlinear Qp-Aanp Applicalions

* 6-lnolsimp Sweep Generater

2. '.F-Loi__a_m‘i1!11115L*Amplii'1er

~ & Feedbaek-Pegulated Power Supphies
» 0-Four-Cuadrant Analog Mullipher

1 1 {-Aulomatie Gain Control

Y 11 -Practical Consideration in Chp-2dup ircuils
| 2.Other Linear 10 fanphfiers

LFREQLENCY AND SWITCHING-SPERD LIMITAT 10MS

3 1-The Low-Frequency Response of 1o Fpaesister Amplilier
3 7 the Low-Frequency Respouse vl e FET Aanpliicr

< 3 he Transistor Amplifier at Hhizh [Freaciwies

3 )-The FET al high Frequencies

3 A Tuned Amplihers

3.0 The Gain-Bandwidih Product

s 7 The Tomsistor Switch

LT EDHACKT EU'EFFZ‘{{."!."l’_'f':l."uﬂ’i"j‘{fwf.i'l 1N OF CGP-ANPS, AND OSUTLLA TORS

I Easic coneept of Poefinek

2 requency Response of a Feedback amphtier
3-The problen of Siabilily: A Thiee Pole Sunpliier
1-Dode lots

s-stabiliving Networks

G-Frequency Catpensition ol Crp=Aitiin

|
I
L
i
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!
| 7-Suuseidal Oseillators




L_AlL EXPERIMENTS
an Osetlloseops

Amplifier Circuits |
Applications |

| “Trepgerig
1 Basic Operational
3-Operational A mplifier
1-Active Fillers
S-Darlioglon Pair
o-reedback
7-Tle [Difterence Arnplilier
4. omplementary Symmelry
O-Oraeillplors |
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Course Title ! EE301 Linear sysiems I: continuous-ime signals and systems
b Lec. / Rec. sLub. : 03701700 Hours per week
.. Class: E0G

- o T P

Course Outline

g Chapter 1: Signals and systems

4 1.1: Definition of conlmious & discrete lime signals

1.2 Transformations of the independent variable { ime): related signals
1.3: Basic conlinuous -{ime signals

L.4: Definition and properties of svalems

Chapler 2: Linear (ime-invariant systems
7 1. Represéntation of signals in lerms of impulses
7.2: Discrete-ime L1 systems: The convoluticn Sum

2.3 Conlinuous lime LTI systems: The Convolution integral

72 4: Properties of the comvolution operator

2.5 Properties of Linear Time-Invariant Systems:

- [mpulse response and siep response -
. Causality, stability, and interconnections ol LTL systems.'

2 6: Continuous time systems described by Differential equations:

2.7: Poles and 7eros of LT1 systemns
2.8 Determination of {he complele response of LTI systerns o given inpul signals
4 9: Block-Diagram Representations of LTI gystems Deseribed by linear differentinl

equations
Chapter 3: Fourier Analysis for continuous-time signals and systems

3.1: Response of contimons-time LTI systems (0 complex exponentials

3.2: Fourjer series representation of continuous time periodic signals

3.3: Approximation of periodic signals USIDE Fourier series and {heir convergence
3.4: Continuous -time Fourier transform of aperiodic signals

3.5 Conlinuous-time Fourier Iransform of periodic signals

3.6: Properties of the continuous -time Fourer Transform and the inverse Fourier

Transform .
3.7: Polar representation of continuous-Hme Fourier transferm
3.3: The frequency response of systems characterized by linear conslant-coelficient
difterential equalions
3.9: Bode plot of LTI systems
3.10: Determination of the Transfer fanction, the impulse respOnSe, and sleady slate
response [rom the frequency TESPOLAE

Chapler 4 The Laplace Transform

{.2: The reaion of convergence for Laplace Transform

4.3: The inverse Laplace Transfom

1.4: Grometne evaluation of the Fourict Trapsfonn from 1he Pole-Zero plot
1.5¢ Properties of the Laplace Transform

1.6: Analysis and characterisation of LTI syslews using Laplace Transform
4.7. The unilateral Laplace Transtorm

-

TR

1.1: The Laplace transfonm: Generalisation of the continuous -lime Fourier Transiorm

18- Determination of {be complele response of LTI sysiem vsing Laplace ‘Transform
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r :I Course title; EE321 Digital Systems I
B [ cc./Rec./Lab.: 3/0/3 Hours per a week
@8 Class: E05

Course Outline

1- INTRODUCTION

1.1- What is digital electronics?

1.2- Historical background of digital syslems
1.3- Examples of digital systems

2- NUMBER SYSTEMS

2.1- Definition of base or radix

7 2. Number systems representation

2 3- Decimal-to-binary conversion

7 4- Decimal-to-base 1 conversion

2 5. Ocial/hexadecimal number systems
3 6- Octal-hexadecimal-octal converaion
2.7- Complemenis.

1 8. Sublraction of binary numbers

3. BOOLEAN ALGEBRA
3_1- Symbols used in Boolean algebra
3.2 Basic logic operations (- AND, - OR, - NOT)
3.3- Boolean postulates
3.4- Boolean theorem
1.5- De Morgan’s theorem
3 6- NAND and NOR operations
3 7- Minimization using Boolean algebra
3.8- Slandard forms
3 9. Conversion from SOP to SSOP
3.10- Conversion from POS to SPOS
3.11- Numerical representation of SSOP and SPOS
3 |2- Nelationship between SSOP and SPOS.

4- KARNAUGH MAP TECHNIQUE
. 4 1- Definition of Karnaugh map.

4.2- Construction of KIMs
4,3- Application of KM 1o minimize Boolean expressions
4.4- Definition of : Implicant, Prime unplicant,
4.5- Kamaugh maps with variables in cells :
4.6- Don’t care conditions 3
4.7- Quine Mc-Clusky method
1 5- NAND-NAND petworks

4.9- NOR-NOR networks
4.10- Implementation of AND-OR using NAND gales

4 11- Implementation of OR-AND using NOR gates

5. INTEGRATED CIRCUIT LOGIC FAMILIES
5 1- Evolution of logic families
5.2+ Digilal IC technologies

Essential pime implicant




5.3 - Curreat and Vollage paramelers
5.4- Diodegales
5.5- Resislor transisior logic RTL
5 6- Diode transistor logie DTL
5 7- Transistor-transistor logie TTL (74., 741, 743, TAAS, TAALS)
5 8. Emitier coupled logic ECL
5 9. MOS technology: N-MOS gales, C-MOS gales
5.10- Comparison of TTL. and CMOS characteristics
. 5.11- Interfacing; -TTL drving CMOS, - CMOS driving TTL

- COMBINATIONAL CIRCUITS
6.1- Definition '
6.2- Design of combinational circuits: Truth table, Minimization, Jmplementation
6.3- Aritlimetic and logic circuits: XOR and XNOR pperations
6.3.1-Digital comparator: Desipn od 1-bit comparater, Design of an n-bit comparaler,
‘'he MSI 7485 4-bit comparalcr, Cascading 748573
6.3.2-Digital Adders: The Half adder, the Full adder, Design of an n-bit adder, The
Look Ahead Camry LAC, The \S] 7483 4-bit Binary adder,
6.4- Apglication of binary 2dders: Binary-to-BCD converter, BCD adder
6.5- Implementation of binary subltractors using: - 1's complement, - 2*s complement
6.6- BCD subtractors: - The 9’s complement geperators, - The 10’5 equplement penerator
6.7- Switching multiplier :

7. SEQUENTIAL CIRCUITS, FLIP FLOPS

7.1- Definition of a sequential circuit

7 2. Defmition of synchronous and asynchronous syslers

7.3- Basic Reset-Set flip-flop (RS-FF) Using: - NOR gates, - NAND gates

LAB. EXPERIMENTS .

\- Familiarization (3-hours)

2- Implementation of combinational cireuits using (5-hour)
- AND, OR, NOT gales,
- NAND gates only,
- MO gates only

1. Diserete logic gales (3-hours)

1~ Arithmetic and logie circuits (9-hour)

37
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Course title: EE 331 Muchinery I
Lec./Mec./Lab, : 3/0/3 Hours per week

Class; 06

L-MAGNITIC CIRCUTTS
1.1-Magnitic Concepts
| 2-Magnitic Cireuis:
1.3-Leakage Flux
1.4-The wiagnetization

1. TRANSFORMERS

Course Cutline

Curve

1 1-Types of Transformer
L2 1.2-Elements of Transformer

7.3-Farada's Law and

Lenz' Law

2.4-Magpetic Fluxes of a Transformer .
a2 5 Delails of Transformer
7.6-The Ideal Transformer

2.7-A circuit Model ©
7 8-The Approximate

Syslem.

f the Iron-core

Transfonmer

Transformer Circuit Models
» o.Relative Magnitudes of the Circuit-Model Constants: The Per-Unit

2 10-Transformer Yollage Regulation

2.1 1-Transforming Th
7.12-Compyling Trans

ree-Phase

3. §YNCHRONQUS MACHINES

3.1-Synchronous Macl

2 3-Cylindrical-Rotor

1_4-The Magnetomot jve-Foree v

Hne

former Efficiency

Characleristies

7 7-Construction of a Synchronous Macline

theory Versus galient-Pole Theory

F Fiekl of the Rotor

2 5-The Rotaling WM of the Stater Anmature Winding

2 6-The Circuil Modlel of |
7 7-Relative Magnitudes of Syn

System

he Synchronous Machine
clironous Machine Tpedanees: 1

7 §-Power and tofque as related to Power Angle
7.9.Operation as Motor

7.10-Operation as Sync
11-The Synchronous Machine as Generator
12-The Short-Circuit Ratio
13-The Capability Curve
14-Short-Cireuit Current

[ LJEJ‘

S INDUCTION OR “ASYNCHRONOU 5

1.1-Cemslruction af Induclion Nachines
4.2-How the Inchuction I

1 3-The Concept of Shp

4.4-The Frequency of Rolo

Transients in Synchronous

hronous Cuondenser

MACHINES

achines Works

¢ Vollages and Current

4.5-The Induction Muotor under Load

g

ye Per-Uimt

Alernalots




4.6-Circuil Model of the Induction Machine
4 7-Losses, Power Flow, and FEfliciency of Induction Motors

4 3-Air Gap: The Magic Quantity
A 9-Separation of Mechanical Load from Rotor Copper Loss in the Circuil

Moxdel
4 10-Performance Caleulations Using the Cirewl Mixlel
1.11-Torque-Speed Charactenshics
A 12-Tests to Determine Circuit Modlel-Impedances
1.13-Starting Induction Motors
4.14-Speed Control of Induction Motors

. s DIRECT CURRENT DC MACHINES
e 5 1-The hnportance of DC Machines
5 2.Constructin of DC Machines
5 3-How DC Machines Work
5 4-The Generated Voltage of DC Machines
5 5-Circuit Model of a DC Nachine
3 6-Developed Torque .
5.7-Field Excitalion, Wound-Pole Machines
5.8-Speed Control Of Shunt and Permanent-Magnel (M) Mutors
5.9-DC Motor Starting, and Braking
5 10-Armature Reaclion and Commulahon
5 11-Characteristis Of Series and Compound DC Motors
5 12-Self-Excited DC Generalors
5. 13-Armature Winding For Commutator Machines
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LAD. EXPERIMENTS

S

¥ 1-The Wattmeter

i 3_Phase Angle, Real and Apparent Power
3-Capacitive Reaclance

{-Reactive Reaclance

S-\Watt, Var Voll-Ampere angl Power Faclor
6-Veclors and Phasors

7-The single Phase Transformer

| — —
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"l 4-Three-Phase Transformer Connecticns
4 ' 9.-The DC Motor
[ & 10-The Synchronous Molor
= i 11-The Three-Phase Allernator
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Cuurslu title : EE361 Electromagnetic Field Theory |
1.ec./Rec./Lab.: 03/01/00 Hours per week
Class: E06

Course outline

1- INTRODUCTION

1.VECTORS AND FIELDS
2.1- Vector Alpebra
7 2-Carlesian Coordinate Sysiem
7 3- Sealar and Veelor Fields
2 4-Sinusoxlally Time-Varyng Fields
7 5. The Electric Field
2.6-The Magnetic Field

J-MAXWELL™S EQUATIONS IN INTEGRAL FOIRRM
3.1- The Line Integral '
3.2-The Surface Inlegral
3.3 Faraday's Law
3.4- Ampere’s Circuital Law
1.5- Gauss's Law for the Magnetic Field
1.6-Gauss's Law for the Electric Field

L MAXWELL'S EQUATIONS IN DIFFERENTIAL FORM
4.1-Faraday's Law
4 2-Amper's cirenital Law
4.3-Cur} and Stokes” Theoren
4.5-Causs’ Law for the electric field
A.6-Gauss® Law for the magnetic field
4 7-Divergence and the Divergence Theorem

5. AWAVE PROPAGATION IN FREE SPACE
3.1- (he Infinite Plane Currenl Sheel
5.2 Maanetic Geld Adjacent o il Currenl Sheel
3 3-Sccessive Solution Of Maxwell’s Equations
3.4-Solution by Wave Equation
3.5-Uniform Plane Wave
5.6-Poynting Vector and Energy Storage

6 WAVE PROPAGATION IN MATERLIAL MEDIA
6.1 -Conductors
6, 2-Dielecinics
G 3-aopnetic Natenals
& 1-Wave Fquation and Solution
& S-Uintform Plane Waves in Dielecirics
5.6-Uniform pline Waves in Couducters
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