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. . . . il g i g Saal i g g dadly vy cdald) bl
Microelectronic Devices and Circuits s S Sl s B e : '
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Operational Amplifiers and their applications; BJT differential and multistage amplifiers; IC Biasing;
BJT current mirrors and current sources; MOS amplifiers; MOS current sources and current mirrors;
Cascade amplifiers; Feedback amplifiers; Digital logic circuits; CMOS and pseudo NMOS logic
circuits.

Textbooks <5 _ial) gl

Sedra and Smith, "Microelectronic Circuits", Oxford University Press, Latest Edition.
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*The official teaching language at the college of engineering is English.
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Course Code and Number: EE 402*
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Course Title: Electronic Circuits
Laboratory

Credit Hours 1(0, 0, 2) ™

**(Y ¢ w) ) saddiaadl cile Ll

Course Pre-requisite: - - Al colatlaiall
Course Co-requisite: EE 400 Digital and e )l A IV il gall g€ €0 v cAES1 el clallaiall
Analog Electronic Circuits il

Course Level: 8-10 “Elective Laboratory”
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Aaad ) BJT ilso

PSPICE simulation of electronic circuits; Linear applications of op-amp; Wein-bridge
oscillator; Active filters: LPF, and HPF. Schmitt trigger and astable multivibrator.
Differential amplifier using BJT; CMOS and TTL inverters.

Textbooks

25 jhal) sl

Sedra and Smith, "Microelectronic Circuits"”, Oxford University Press, Latest Edition.

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G

aladl (pa o130 Al e Asnigll andl sadinall Aadll G

*The official teaching language at the college of engineering is English.
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Credit Hours 3(3, 1, 0) ™ PO )Y sbadiad) el
Course Pre-requisite: EE 310 Sl el € YY) e AL clllaidl)
Microelectronic Devices and Circuits il g IS 5 Saal)
Course Co-requisite: - - a8 jall culdlatal)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s
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Fundamentals of semiconductor Physics: Energy bands, Fermi-Dirac and Boltzmann
statistics: carrier concentrations at thermal equilibrium, mass action law. Carrier transport
mechanisms: Drift and diffusion. Basic Equations for semiconductor Device Operation:
excess carriers, current continuity equations, Poison's equation. PN and Special junction
devices: Schottky barrier, microwave devices, Hetero-junction. MOS capacitor and
MOSFET, Bipolar transistor.

Textbooks +8kall gl

Paul H. Young, "Electronic Communication Techniques", 5" or Latest Edition, Prentice
Hall.

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G
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*The official teaching language at the college of engineering is English.
**(X,Y, L) X =Lectures; Y = Tutorials; L = Lab
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Course Title: Solar Cells and Photovoltaic Aal i 5 ) ALy Al DAY £ el ac
Systems
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Course Pre-requisite: EE 310 gkl € ¥ ARl el
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Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s

AN Cla gl (e Apesadil) LDIAY) ccBla gl oludil ailal ApnliY) il alaall (zLai¥) 5 o i) ¢ sl g laiY)
bl aganai ¢ lal g gigall GUaidll () 33 (Al 68 g5 gl Aalast) il b g3 gdll il siiadll g #1501 P-N
ol s 5 sl Jasaill (5 A (g ) se 5 il Alinall dlal b 3 G311

Solar Insolation (radiation); Generation, recombination, and basic equations of
semiconductor-device physics; P-N junction Diode solar cells: Operation and construction;
Solar cell parameters; Design of Silicon solar Cells; Photovoltaic Modules, Arrays, and
Systems; Balance of the System (BOS); Design of Stand-alone PV Systems; Other Devices
Structure; Other Semiconductor Materials.

Textbooks <5 _ial) gl

Jaeger and Balock, "Microelectronic Circuit Design”, 3™ or Latest Edition, McGraw-Hill.
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*The official teaching language at the college of engineering is English.
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Course Code and Number: EE 405*
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Course Title: VLSI Circuit Design
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Course Pre-requisite: EE 310
Microelectronic Devices and Circuits
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Course Co-requisite: -
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Course Level: 8-10 “Elective Course”
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Basic fabrication sequence of NMOS

design

and CMOS ICs. Design rules and layout.

Combinational and sequential circuits. Memories and registers. Introduction to full custom
and semi-custom ICs, standard cells, gate arrays, FPGAs and PLDs etc. CAD tools for design
of ICs. Introduction to high-level design of ICs using VHDL. Introduction to low power IC

Textbooks

45 el igl)

Pucknell and Eshraghian, Pucknell, "Basic

VLSI Design", Prentice Hall, Latest Edition.

According to Approved Electrical
Engineering Department Plan Starting
from Academic Year 2018/2019 G
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*The official teaching language at the college of engineering is English.
**(X,Y, L) X =Lectures; Y = Tutorials; L = Lab
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Course Title: VLSI Design Laboratory Tan o) Gl <3 Alaial) i gall Jane 2 jhall
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Course Pre-requisite: Aalad) bbbl

Course Co-requisite: EE 405 VLSI Circuit | <13 ALaSiall yil gall aranal 5¢S €40 2481 ) cilillaial)
Design laa (Al 3Uaill

Course Level: 8-10 “Elective Laboratory” " LA Jaxa™ VoA el (g sl
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Low level and high level design and implementation of digital circuits targeted to FPGAs:
Design entry using schematic editor, functional simulation, design entry using VHDL editor,
VHDL Synthesis, Functional simulation, Compilation of design, design verification and
study of reports; CMOS inverter layout (Step by step process), Layout design of digital
circuits using layout tools, Lab. Project

Textbooks <5 _ial) gl

Yalamanchili, "Introductory VHDL", Prentice Hall, Latest edition.

According to  Approved  Electrical e - R L
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*The official teaching language at the college of engineering is English.
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Course Code and Number: EE 407*
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Course Title: Electronic Communication
Circuits
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Credit Hours 3(3, 1, 0) ™
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Course Pre-requisite: EE 310 Microelectronic
Devices and Circuits and EE 320 Communications
Principles

¢ il g <l g Sadll il s g il oS T o AL calallatiall
Y Laiy) duaia (salaa jeS ¥Y.

Course Co-requisite: -
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Course Level: 8-10 “Elective Course”
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HBT and MESFET a5 Sxall Ll 402

Radio frequency tuned amplifiers. Power amplifiers. Tuned LC oscillators. Crystal
oscillators. Automatic gain control. Mixers. High frequency models of BJT. S-parameters.
Introduction to Microwave devices: HBT and MESFET.

Textbooks

25 jhal) asl)

Hall.

Paul H. Young, "Electronic Communication Techniques", 5" or Latest Edition, Prentice

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G
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*The official teaching language at the college of engineering is English.
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Course Title: VLSI Technology and
Fabrication
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Credit Hours 3(3, 1, 0) ™
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Course Pre-requisite: EE 310
Microelectronic Devices and Circuits
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Course Co-requisite: -
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Course Level: 8-10 “Elective Course”
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Introduction to semiconductor devices; crystal growth and wafer preparation; chemical and
physical vapor deposition; oxidation; diffusion; ion implantation; lithography; etching;
metallization; process integration of CMOS and bipolar technologies; diagnostic techniques
and measurements; packaging; yield and reliability

Textbooks

25 jhal) sl

Latest Edition, Prentice Hall.

James D. Plummer, Michael Deal, Peter D. Griffin, "Silicon VLSI Technology", 2" or

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G
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*The official teaching language at the college of engineering is English.
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Course Title: Electronic Instrumentation 3 3¢y il 5 S ) yiall and
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Microelectronic Devices and Circuits
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555 Timer and its applications. Analog switches. Analog multipliers. Operational trans-
conductance amplifier (OTA). Current conveyor. Switched capacitor circuits. Phase-
locked-loop (PLL) with applications. Data conversion: digital-to-analog and analog-to-
digital converters. Digital PLL.

Textbooks <5 _ial) gl

Franco, "Design with Operational Amplifiers and Analog Integrated Circuits", 3" or Latest
Edition, McGraw Hill.
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*The official teaching language at the college of engineering is English.
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Course Code and Number: EE 410*
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Course Title: Optoelectronic Devices and
Systems

Credit Hours 3(3, 1, 0) ™

TN padiad) cile L)

Course Pre-requisite: EE 310
Microelectronic Devices and Circuits
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Course Co-requisite: -

i 380 yal) Ll

Course Level: 8-10 “Elective Course”
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Photonic Semiconductor Materials.

Optical sources: light-emitting diode, laser diode.
Photo-detectors: PIN diode, APD. Optical waveguide basics.
Optical amplifiers. Introduction to Optoelectronic Systems with applications.

Optical fiber principles.

Textbooks

25 jhal) sl

Edition

Kasap, "Optoelectronics and Photonics: Principles and Practices", Prentice Hall, Latest

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G
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*The official teaching language at the college of engineering is English.

**(X,Y, L) X =Lectures; Y = Tutorials; L = Lab

adal)

+daaals¥ g dsanlail) () g igulll ALK S 9 lals )

Al daaa G daaf 2



King Saud University
College of Engineering

Electrical Engineering Department

ag2aElloldl

King Saud University

Course Description

g.u\JJJJﬁAd.«AJ

Course Code and Number: EE 412*
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Course Title: Low Power VLSI Design
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Credit Hours 3(3, 1, 0) ™
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Course Pre-requisite: EE 405 VLSI Circuit
Design
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laa Al 3Uaill

Course Co-requisite: -

i ) yal) Ll

Course Level: 8-10 “Elective Course”
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Introduction to low-power design, low- voltage process technology, low- voltage device
model, low- voltage low- power CMOS circuit design, low- power CMOS RAM circuits,
CMOS subsystem design, low- power VVLSI design methodology.

Textbooks

25 jhal) sl

Academic, Latest Edition.

Bellaouar and Elmasry, “Low-power Digital VLSI Design: Circuits and Systems”, Kluwer

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G
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*The official teaching language at the college of engineering is English.
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Course Code and Number: EE 415* S €10 1 el g a8 )
Course Title: Principles of Nanoelectronics il g K L) (galia 1 kall
Credit Hours 3(3, 1, 0) ™ PO )Y sbadiad) el
Cqurse Pre-requisite:_ EE 310 o i 50 ol 05 L € 7Y+ AL clllal
Microelectronic Devices and Circuits

Course Co-requisite: - - a8 jall culdlatal)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s
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Introduction to fundamentals of nanoscience for electronics nanosystems. Principles of
fundamental quantities: electron charge, effective mass, Bohr magnetron, and spin, as well
as theoretical approaches. From these nanoscale components, discussion of basic behaviors
of nanosystems such as analysis of dynamics, variability, and noise, contrasted with those of
scaled CMOS.

Textbooks <5 _ial) gl

Mircea Dragoman and Daniela Dragoman, “Nanoelectronics: Principles and
Devices” Artech House Publishers; Latest Edition.
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*The official teaching language at the college of engineering is English.
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\C/sztjfgg Title: Introduction to Electronic 55 S ol L asia ; el
Credit Hours 3(3, 1, 0) ** TN padiad) cile L)

Course Pre-requisite: EE 310
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Microelectronic Devices and Circuits

Course Co-requisite: - - a8 jall culdlatal)

Course Level: 8-10 “Elective Course” "okl )" VoA Rl (g s
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Introduction to Electronic Warfare (EW) principles, Electronic support measures (ESM)
receivers, Electronic countermeasures (ECM), Electronic counter-countermeasures
(ECCM), Command Control and Communications (C®) Systems, ECM Jamming, Electronic
Warfare technology.

Textbooks +5_) Aal) sl

David Adamy, “Introduction to electronic Warfare: EW 102: A Second Course in Electronic
Warfare” Artech House Publishers, Latest Edition

According to  Approved  Electrical e . e Y T
. A . ) ‘J.L.i\ 4_:.\\_1)@5!\ MA.&@J\ MaM\Mbﬁa
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Engineering Department Plan Starting from SVEEVEPR sl
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*The official teaching language at the college of engineering is English.
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Course Code and Number: EE 420* RS EY Y 3l gal
Course Title: Digital Signal Processing bl ol JLEY) dallae 3 8al) and
Credit Hours: 3(3, 1, 0)** PO )Y sbadiad) el
Course Pre-requisite: EE 301 Signals and il 5 i JLEY) i ST+ ) ) Il
Systems Analysis & EE 320 Communications o Nl L <Py,
Principles Vi) sl S TY

Course Co-requisite: - - +438) ) culllaial)
Course Level: 8-10 “Elective Course” " EA) " Y elA T Rl (g s
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Characterization and classification of discrete-time (DT) signals and systems; Typical DT signal processing
operations; Linear time-invariant (LTI) - DT systems; Linear constant-coefficient difference equations;
Frequency-domain representation of discrete-time signals and systems; The discrete Fourier transform (DFT);
The fast Fourier transform (FFT); The z-transform; Linear phase transfer functions; Digital Filter Structures;
Finite-impulse response (FIR) digital filter design; Infinite-impulse response (1IR) digital filter design; Digital
processing of continuous-time signals; Fundamentals of multirate digital signal processing; Applications.

Textbooks <5 _sial) gl

Sanjit K. Mitra ,"Digital Signal Processing-A computer Based Approach”, McGraw Hill, 2005 or Latest
Edition.

According to  Approved  Electrical
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Course Code and Number: EE 421*

S Y 13agllg shl

Course Title: Communications Laboratory

CYLaY) Jana 3 jial) pud

Credit Hours: 2(0,0,4)"

TE ) Y i) cle Ll

Course Pre-requisite: EE 320
Communications Principles

LAY oalia 5eS FY ¢ il bl

Course Co-requisite: EE 423 Wave
Propagation and Antennas

il sall LT g€ £ YT a8 ) el
Il sell

Course Level: 8-10 “Elective Laboratory”
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AM and FM modulation and detection; PCM and delta modulation; Bit error rate measurements;
TDM; ASK; FSK; Optical fiber parameter measurements; RF impedance measurements and

matching; Basic propagation and antenna measurements.

Textbooks

25 jhal) sl

Lab-Notes

According to  Approved  Electrical
Engineering Department Plan Starting from
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Course Description e ke dhag

Course Code and Number: EE422* TS EYY e llg Al
Course Title: Digital Communications el CYLaTY 2 ) el aud
Credit Hours: 3(3, 1, 0)** PO )Y sbadiad) el
Course Pre-requisite: EE 320 Communications VLAY (e S T+ AL Ll
Principles

Course Co-requisite: - - -488) ) culllaial)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s

IS T RO TRV I N ORI W P SN A O [REN HO  SN PX TR B RN TR N
Gl b il W) sl 6 S el g ¢l Jaat W ¢ sl JAla 5 (Gl aall L4 iadll)
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(BUE) e 59) el manaal jae 55 ¢ yaall Gua 3 3Ll da

Basic elements of communications systems; Review of probability theory; Base-band pulse transmission
(matched filters, inter-symbol interference); Eye pattern, Nyquist criteria; Equalization; Digital Pass-band
transmission: Coherent PSK, FSK, QPSK, MSK, M-ary frequency & phase modulations, MQAM; Non-
coherent orthogonal modulation; Power spectra and bandwidth efficiency of binary and quaternary modulation

schemes; Channel capacity; Source coding; Error control coding (channel coding).

Textbooks :5_Ral) st

Simon Haykin, "Communication systems", John Wiley, Latest Edition.

According to Approved Electrical s . e e Yy e T
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Course Description el A R sy

Course Code and Number: * EE 423 F S EYY 23l g a8l
Course Title: Wave Propagation and sl eedl o cla eall L - s el ad
Antennas 5l 5l il sall L) jRal) aa
Credit Hours: 3(3, 1, 0)** PO )Y sbadiad) el
Course Pre-requisite: EE 204 Engineering il ol « €l W€ ¥ e £ A bl
Electromagnetics (2) (2) Rl Gl <) e SRR

Course Co-requisite: - - -488) ) culllaial)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s

il (L eS8 bl il el il sl (ail—ad (il sgll 5 —slalina 5 <)) gl 3Y)
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il Y1 5 (5l A ania ¢4 I YLtV A el bl gl LS AW (3o e 5 95

) gl aanaa 5 il gl L) 8 A gualal)

Radiation and antennas; Antenna parameters; electrically small antennas, resonant antennas,
traveling wave antennas; Aperture and patch antennas; Linear and planar antenna arrays; Basic
propagation modes; Free-space propagation (direct terrestrial); Ground wave propagation; Sky wave
propagation; Terrestrial wave propagation (mixed direct and indirect); Propagation models in mobile
radio systems; Introduction to computational tools in wave propagation and antenna design.

Textbooks 18 Al i)
1. Constantine A. Balanis, "Antenna Theory, Analysis and Design", Wiley-Inter-science, 3™ Edition,
2005.
2. Christopher Haslett, “Essentials of Radio Wave Propagation”, Cambridge University Press, New
York, 2008.
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Course Description el 3 ) A s g
Course Code and Number: EE 425 * F RS EY0 1 3a g A
Course Title: Satellite Communications Lo luall Sl c¥lail » 8l sl
Credit Hours: 3(3, 1, 0)” TN padiad) cile L)
o e e EE AW | ity o €17 i
Course Co-requisite: - - 48 yal) cldlatdl)
Course Level: 8-10 “Elective Course” "L e VA aall (5 sie

leel il 5 Ol laall 5 sbie duia ¢l laal) dpeliall SLadY) iV lail 8 dasia

sl—adll o oa gl LSV pal g d e bl oWl pal o2 ((GEOSs <MEO<LEO)
A )Y il daaall (Lglalail 5 dpeli all [l w81 el gl s ol sl A aad can i) el ¢ La))
A ad tara il g Jdaill A dadedl g sacl all el all HL a8 GOl a g taa adall ) g all g Jia i) s
G NS PN | JPIC KIS N g S 1| P JUVEN SN R BN ') [ S 1| P JUVEN. SEVOPIERVEN. SVON [P S (G| S K (U |
lidail) 5 Bpaall dpeliall LYl dakil (VSATS) sl 438 5kl 4 )Y

Introduction to satellite communication; Basic orbit maneuver; Satellite orbit geometry and types
(LEO, MEO and GEOs); Orbit characteristics; Telemetry, Tracking and Command; Propagation
characteristics with the outer space; Frequency bands; Channel modeling, Satellite antennas and
patterns; Earth stations; Modulation and multiple Access techniques; Satellite uplink and downlink:
analysis and design; Frequency plan; Carrier and transponder capacity, Single-carrier and multi-
carrier transponder; VSATS; Modern satellite systems and applications.

Textbooks +5_) Aal) sl

Pratt, Bostian, and Allnutt, "Satellite Communication Systems", John Wiley & Sons, Latest
Edition.
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Course Description el 3 ) A s g
Course Code and Number: EE 426 * S EYT el gl
Course Title: Microwave Engineering 488l il gl dsria 3 s8al) Al
Credit Hours: 3(3, 1, 0)” TN padiad) cile L)

Course Pre-requisite: EE 204 Engineering
Electromagnetics (2)

Course Co-requisite: - - -488) ) culllaial)

(2) Al it s oS g ¥+ £ G il

Course Level: 8-10 “Elective Course” "L )" Y v oA L Al (g sla
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Basics of Microwave Engineering, RF Behavior of Passive Components, Chip Components and
Circuit Board Considerations, Stripline and Microstrip circuits, Microwave network analysis,
Impedance matching, Power dividers and directional couplers, Microwave filters, Active microwave
components, amplifiers, oscillators and mixers.

Textbooks <5 _ial) gl

David Pozar, "Microwave Engineering," Wiley, Latest Edition.

According to  Approved  Electrical et - e Y T
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*The official teaching language at the college of engineering is English.
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Course Description el 3 ) A s g
Course Code and Number: EE 430 * F S £V Sl g aB
Course Title: Electromechanical Energy V) Gl <slas | A e s Gl and
Conversion (2) ( )4‘5 Lxss:"' = }Jéﬂ d:‘_}*—‘j .JJ'A“j (el
Credit Hours: 3(3, 1, 0)” PO )Y sbadiad) el
Course Pre-requisite: EE 330 SilSaa s oSl Jsatll HeS PV Aglal) clillatal)
Electromechanical Energy Conversion (1) (V) A8l
Course Co-requisite: - - -488) ) culllaial)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s
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Synchronous machines (construction, internal voltage, equivalent circuit, phasor diagram, alternator:
operation, excitation, performance, operating alone, parallel operation, synchronization). Synchronous motor
(steady-state operation, starting, speed control, applications). DC machines (construction, classification,
performance, motor types, characteristics, starting, speed control). Self-excited induction generators (theory,
operation, magnetizing curves and self-excitation, equivalent circuit, performance, applications). Introduction
to solid-state electronics in speed control of dc and ac motors.

Textbooks +8 kel gl

Chapman, "Fundamentals of Electric Machinery,” McGraw Hill, Latest Edition.

According to  Approved  Electrical e . Yo e 1L s T
. h ] Lad) (e ool 2 5e Sl diig) andl 3adinall Adadll lada

pldl (pa elan) 4l -
Engineering Department Plan Starting from S VEE)ET adlal

Academic Year 2018/2019 G

*The official teaching language at the college of engineering is English.
**(X,Y, L) X =Lectures; Y = Tutorials; L = Lab

e s €Y g Acalaid! ¢ 95-ad &SIl JuSy alaic!

M|M@mi.a



King Saud University
College of Engineering

Electrical Engineering Department

ag2aElloldl

King Saud University

Course Description

g.u\JJJJﬁAd.«AJ

Course Code and Number: EE 432 *

S ETY el

Course Title: Power Electronics

(s sl g i) ) ) and

Credit Hours: 3(3, 1, 0)**

TN padiad) cile L)

Course Pre-requisite: EE 310 Microelectronic iy S Sl 505 il e T + Al lllaiall
Devices and Circuits
Course Co-requisite: - - -488) ) culllaial)

Course Level: 8-10 “Elective Course”
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Al 5eS) 5 sl Akl 8 ke 420 )

Classification of power electronics converters, Power semiconductor devices: terminal
characteristics; Power converters: ac-ac converters, rectifiers, inverters, dc-dc converters and
resonant converters; Applications in power systems.

Textbooks

25 jhal) sl

D. W. Hart, "Introduction to Power Electronics", Prentice-Hall, Latest Edition.

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G
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Course Code and Number: EE 433 *

S ETT 1 3agllg b

Course Title: Electromechanical Energy
Conversion Laboratory

Al SailSae 5 eSl Jysatl) Jara 1 84l aud

Credit Hours: 1(0,0,2)"

**(Y ¢ v ~)\ Badirall Cile L)

Course Pre-requisite: - —Aalud) colutlaiall
Course Co-requisite: EE 430 eSS 5 Sl Jysatll je€ £F0 1438 el clillaiall
Electromechanical Energy Conversion (2) (V) 4l

Course Level: 8-10 “Elective Laboratory”
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Equivalent circuit of transformers; Three-phase connections and harmonic problems;
Equivalent circuit of three-phase and single-phase induction motors; Load testing of
induction motors; Starting of single-phase induction motors; Equivalent circuit of
synchronous machine: Performance of synchronous motors; Performance of dc machines.

Textbooks

25 jhal) sl

Chapman, "Fundamentals of Electric Machinery”, McGraw Hill, Latest Edition.
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Course Description el 3 ) A s g
Course Code and Number: EE 435 * T RS EVO el g a8 )
Course Title: Electric Drives el el a2 ) Al and
Credit Hours: 3(3, 1, 0)” TN padiad) cile L)
Course Pre-requisite: EE 330 Sl 5 el sl S TY 4 AR il

Electromechanical Energy Conversion (1) and

. all il g 3 ¢YY Y )aaall
EE 432 Power Electronics sl s S s & ()

Course Co-requisite: - - 48 yal) clllatal)

Course Level: 8-10 “Elective Course” "L )" Y v oA 1 Al (g gla
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Principles of electric drive; Definitions; Electrical considerations: running, starting, braking;
Mechanical considerations: type of enclosure, noise, drive transmission, motor selection;
Electric traction; DC & AC solid-state drives.

Textbooks +8kall gl

Krishnan, “Electric Motor Drives”, Prentice Hall, Latest Edition.

According to  Approved  Electrical
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Course Code and Number: EE 436*

" RS ¥ 2 3ally a8

Course Title: Electrical Machine Dynamics
and Stability

A0 eSH YY) A ) il 5 4S0alins 1 ) Ral) an

Credit Hours: 3(3, 1, 0)**
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Course Pre-requisite: EE 330
Electromechanical Energy Conversion (1)

S 5 peSh dysaill S YY ALl clallaial)
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Course Co-requisite: -

i ) yal) L)

Course Level: 8-10 “Elective Course”
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Basic dynamic equations; DC machine dynamics: dynamic models, dynamic analysis;
Synchronous machine transients and dynamics: transformation to direct-and quadrature-axis
variables, Dynamic model of AC transmission line in d-p-o domain; Dynamic stability;
Induction machine dynamics and transients: starting transients, sudden load changes, 3-
phase faults.

Textbooks <5 kall sl

Sarma, “Electric Machines: Steady State Theory and Dynamics Performance”, West
Publishing Co., Latest Edition.
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Engineering Department Plan Starting from
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Course Code and Number: EE 441 * TAS EEY 13l g a8 )
Course Title: Power System Analysis (s sl Aadail Jala ;) jiall s
Credit Hours: 3(3, 1, 0)” )Y el cle L)
Course Pre-requisite: EE 340 Fundamentals of o il Al foolie g€ FE ¢ AL Ll
Power Systems

Course Co-requisite: - - +438) ) culllaial)
Course Level: 8-10 “Elective Course” " EA) " Y elA ) Rl (g s

(s A e iy AR ) B S A aiedl el ) i e (550 ks

Concepts of power system modeling: Bus admittance and Bus Impedance matrices. Load
flow analysis: Gauss-Seidel, Newton-Raphson and Fast-Decoupled methods. Symmetrical
fault calculations: Thevenin equivalent and Bus impedance matrix methods. Symmetrical
components. Transient stability: swing equation, equal-area criterion, Euler and modified
Euler methods.

Textbooks <5 kall sl

J.D. Glover & M Sarma, "Power System Analysis and Design", 3" edition, PWS Publishing,
or Latest Edition.

According to  Approved  Electrical
Engineering Department Plan Starting from
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Course Description

A A s

Course Code and Number: EE 443 *

" AS EEY : el gad

Course Title: Power System Operation and
Control

A Al 3 oSa3l y Jll 1 ) aed

Credit Hours: 3(3, 1, 0)**

= ( v d‘)w‘ Baliaal) Cile L)

Course Pre-requisite: EE 441 Power System
Analysis

s o8l Aadail Julas je< £6) Al culllaial)

Course Co-requisite: -

i ) yal) L)

Course Level: 8-10 “Elective Course”
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Dynamic security assessment.

Concepts of power system operation; Network topology and incidence matrices formation
of bus impedance matrix; Unit commitment; Optimal power flow; Automatic generation
control; Energy management systems and control center operation; State estimation;

Textbooks

45 el igl)

Wood and Wollenberg, "Power Generation, Operation and Control", John Wiley, Latest Edition.

According to  Approved  Electrical
Engineering Department Plan Starting from
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*The official teaching language at the college of engineering is English.
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Course Code and Number: EE 444*
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Course Title:
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Credit Hours 3(3, 1, 0) ™
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Course Pre-requisite: EE 340 Fundamentals of
Power Systems

s Al Al £50le e ¥E o ALl L)

Course Co-requisite: -

i ) yal) Ll

Course Level: 8-10 “Elective Course”
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Basic load forecast methodologies; Electric loads characteristics; consumer categories;
Power system generation; Transmission and distribution reliability evaluation; System cost
assessment; Load management and energy conservation strategies.

Textbooks

25 jhal) sl

Edition.

R. N. Allan, R. Billinton, "Reliability Evaluation of Power Systems", John Wiley, Latest

According to  Approved  Electrical
Engineering Department Plan Starting from
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aladl (pa o130 Al e Asnigll andl sadinall Aadll G
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Course Code and Number: EE 445* F RS ££0 3l g A )
Course Title: Electrical Power Laboratory 400 S (5 8l Jama 3y jial) and
Credit Hours: 2(0,0,4)™ e ) Y el cle
Course Pre-requisite: AL clalhaiall
Cours_e Co-requisite: EE 441 Power System 6S £ -]l il
Analysis

Course Level: 8-10 “Elective Laboratory” " oA Jama™ VooA ) Rall (g sia

60 3a) G 5 5231 30 3 sgad) aum Alaall ¢ 3l sadl il eddliaall J jall o el J el Dlia 5 ) sadl mdansd g
A5 el Aadai) pailiad o sl Aokl 3lSlae Jlea Ao o aill ¢daia ;Y1 A slaall (ul gl il s gl g sl
A gl Ll EA je Gradiy gatbad s JUacY) (Jaall da8 sSlaa ¢Jal) dasghad ailiad ¢dday jiall

_;\ELH\EJJ_AQLG}\.'A}A

Breakdown and dielectric strength of different insulating materials; Flashover tests on
insulators; Over-voltage protection and insulation coordination; Corona and its effects;
Grounding resistance measurements; Power System Simulator familiarization;
Characteristics of isolated and interconnected systems; Transmission line characteristics;
Load Flow Study; Faults, characteristics and coordination of over-current relays; Power
Quality issues.

Textbooks +8kall gl

J.D. Glover & M Sarma, "Power System Analysis and Design", 3" or latest edition, PWS
Publishing
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Course Code and Number: EE 446%* * S €67 13l g a8l
Course Title: High Voltage Engineering Al sl duvia 2 jiall and
Credit Hours 3(3,1,0) ™ )Y el cle L)
Course Pre-requisite: EE 340 Fundamentals of 51 Al fsobee € T+ AEL L
Power Systems

Course Co-requisite: - - +438) ) culllaial)
Course Level: 8-10 “Elective Course” " EA) " Y elA ) Rl (g s

ALl g s 3 05 all ) A 3 ¢l g 35 Sl et ) el 3l s 0
ua.i“){_'m ‘_Al_d\ A_@Aj\ L.,SJ ‘_él_ijgﬁ\ ?1_1:"‘3\ QI_USA UAJ} J\\ _‘""\\ L.é ) L §:\j‘ xA“j
Al el 5

Generation and measurements of high DC, AC and impulse voltages; Conduction and
breakdown processes in gaseous, liquid, and solid insulating media; High voltage test
techniques; Grounding and safety consideration.

Textbooks <5 kall sl

Naidu and Kamaraju, “High Voltage Engineering”, 2" or Latest Edition, Tata McGraw
Hill.
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Course Description 8 ke linag

Course Code and Number: EE 448 * 48 £ 6N 3 el g a8 )0
Course Title: Power Distribution Systems Al e A8l a5 55 dalail 2 )
Credit Hours 3(3, 1, 0) ™ PO )Y sbadiad) el
Course Pre-requisite: EE 340 Fundamentals of ol Al (goe e YE o AL L)
Power Systems

Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s

e 8l sl g dad el sl i dadll o ae (A e pdl) Gl dasal) ta sl Gl s el S
A i b aSat WAl ol Al Bl JlaaWl 5l g day Taddll A gl gAY A GLsY)
sale) cam i) Aadail 8 ol Sl il fpda 5 0 B 8 &l ol jlie) g 2 gall (L dsil a5l

Aadlaad) (8 5k — a5l — lusl1 13,080 53 g Cile gan ge ASWAN (S 3ale ) 5 dandl)

Components of Distribution system: substations, switchgear, feeders, sub-transmission lines
and primary and secondary systems; planning and load forecasting of Distribution system;
“DAS” Distribution Automation Systems; Voltage drop and power loss considerations;
Application of capacitors in distribution systems; Distribution service restoration and
network reconfiguration; Power quality issues: causes, assessment and mitigation techniques

Textbooks <5 _ial) gl

Turan Gonen, “ Electric Power Distribution System Engineering”, Mc Graw-Hill
Publishing Co., Latest Edition.
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Course Code and Number: EE 449* * 48 €69 3a ) g a8 )
Course Title: Power System Protection (s s dadail dlan 3 jhad) s
Credit Hours 3(3, 1, 0) ** TN padiad) cile L)
gcr)]zlr;tseisPre-requisite: EE 441 Power System o i) Al (s € £ 1 AL il
Course Co-requisite: - - 480 yall cldlaial)
Course Level: 8-10 “Elective Course” "L e VA aall (5 sie

‘a_)\x.;.“ JH ¢a__Tilaia B alic e\ EG N )_‘aﬂ\ C'_l\)\_u Tl | BN fLAHUQj :’\_ﬁ.A;l\ gal1a
il Teall A Jaa A LAl A dai¥yigs jn 8l oy edal el A dati ¢ L allgal yy 0 a i Jlaall
i i e 3 wbi el KA el ddlgd aganll OO asdl g ¢ adll gl S Al
SO ) (A aaia ol il A sale) el pla VWl A ) e sl daaall e gaad ¢ ) gl

Aadal) caladleall cld

Protection Principles and Components; Fault Calculations; Protective Transformers; Over-
current Protection; Distance Systems; Power Frequency and Carrier Systems; Protection of
Generators, Motors, Bus bars, Reactors, and Capacitors; Transformers; Application of
Protection to Distribution Systems; Station Layout and Configuration; Disturbance
Monitoring; System Restoration; Microprocessor-Based Relaying.

Textbooks <5 _ial) gl

Blackburn, "Protective Relaying: Principles and Applications”, Marcel Dekker, Latest
Edition.
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Course Code and Number: EE 450%

* S €04 1 3a 0 g a8

Course Title: Computer Architecture
Organization

ity Culall a3 al) ol

Credit Hours 3(3, 1, 0) ™

TN padiad) cile L)

Course Pre-requisite: EE353 Introduction to
Microprocessors & EE357 Microprocessor and
Microcontroller Laboratory

& s yuall Alallaal 8 3adia HeS YOV Al cilllaidll
6 yoall AlaSlall § lalladdl Jaza S YoV

Course Co-requisite: -

_ ) yal) Ll

Course Level: 8-10 “Elective Course”

"Lﬁ)\:ﬁi\))iq"\~_/\ J}A\d)ﬁm

wlaldl ¢ala

\1:\“ C i .!:]4“; .le La'\';“} - \}j A adda
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Ls.\.; .B)S‘S_“ (: L.a.\.;} La“\ Ls.\.; ‘:1\ QJQ ‘\“ 2 .\A)t\l‘}
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and organization;

Introduction to computer components and structure; Data representation; Processor structure
Instruction sets and microprogramming; Memory structure and
organization; Input-output structure and organization; Parallel computer structure and
organization; Recent development on the subject; Applications: projects and discussions.

Textbooks

25 jhal) sl

Andrew S. Tanenbaum, "Structure Computer
Hall, Pearson.

Organization”, 5™ or Latest Edition, Prentice-
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Course Description el A R sy

Course Code and Number: EE 453* * S £0Y 1 3a g ad )

Course Title: Microprocessor and

: LIS Fiaal) 5 il Cilallaal alas maccs 2 shall anl
Embedded System Design R llaell 23 s 2 ]

Credit Hours 3(3,1,0) ™ PO )Y sbadiad) el
Course Pre-req(ngLllsErI[Eeg:;E353 Introduction ;0 s il lallaall b Fatia jS ¥V AL cilillaial)
Microprocessors Microprocessor an )l iLeSlall s el Yoy
Microcontroller Laboratory ¢ - 2 o

Course Co-requisite: - - 480 yall cilullaiall
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s

¥l aplaill A aph e 5 € gl oo Loduhi i thadl 3 jpcadll Glalleall o dad ae il 4 adia
Nl A ahlil o dai e S Je e g m el JOai ) e g cadl S L gslllata
Gl sy il sl b a gl d g siall g Al g Jaa W i LWLl JUoaiV) s SIA s, dlll
Vs ae Vs aall gl wluall Gl _galg el oy ciils ag Bl JUwy SU) (ay o
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sles zmitas Ligiie il (pe clilai JA1 (lasa gella allas apanad Jodii dlee

This course provides an introduction to the design of embedded microprocessor systems with
emphasis on real-time nature of embedded systems, such as cost and design tradeoffs.
Topics include: Memory devices; Interrupts and DMA; Timers and counters; Serial
communication and parallel I/O interface; Keyboards; LCD; VGA interfaces; Transducers
and sensors interface; A/D and D/A converters; Instruction execution cycle and timing;
Buses timing and protocols; Practical projects that involve students in the design of an
embedded microprocessor systems from initial concepts to the debugging of a final product.

Textbooks +5__lal) gty

Stuart Ball, "Embedded Microprocessor Systems, Real World Design", 3" or Latest
Edition, Elsevier Science.
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Course Code and Number: EE 454* * S €0 ;3 llgad )
Course Title: Advanced Control Systems Lol pSatl) alai ;) jal) awd
Credit Hours 3(3, 1, 0) ** TN padiad) cile L)
Course Pre-requisite: EE 351 Automatic Control SV aSaill jeS Yo gl cldlaid)
Course Co-requisite: - - 480 yall cldlaial)
Course Level: 8-10 “Elective Course” "L e VA aall (5 sie

gl sl dhaall e A W) Jdad g A adail A adie ol () 8 aSat WA GV A et
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Introducing real time considerations in the control design. Nonlinear systems are studied
with different approaches. Multivariable systems and decoupling techniques are emphasized.
Optimal control design is introduced. Adaptive and robust control design is covered in
details. Students acquire the basic skills of how to approach and deal with different
requirements to analyze and design real time applications.

Textbooks <5 _ial) gl

Roland S. Burns, “Advanced Control Engineering,” Latest Edition.
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Course Description el A R sy
Course Code and Number: EE 456* * S €07 1 3l g ad )
Course Title: Automatic Control < . "

O V) aSatll il 3y sRal) A
Applications & st 2l p
Credit Hours 3(3, 1, 0) ™ PO )Y sbadiad) el
Course Pre-requisite: EE 351 Automatic I a8l S T Al Ll
Control -

Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” "L )" Y v oA L Al (g sla

el ¢ alan 18l Slae g i ¢ alan U J ol g 4 adaill iyl aSat 1Al 4 _anie
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Introducing and practicing the engineering standards in control components selection and
design. Fundamentals of industrial transducers and actuators are given. Problem definition
and techniques for stimulation of ideas are given. Students learn the analysis and design of
different control problems with special emphasis on concepts and design creativity. They
acquire the basic skills of how to approach and deal with different requirements to analyze
and to design real time applications.

Textbooks +5_) Aal) sl

1. Clarence W. de Silva, “Sensors and Actuators: Control System Instrumentation®, CRC
Press, Latest Edition.

2.Richard C. Dorf and Robert H. Bishop “Modern Control Systems”, Prentice Hall Inc.,
Latest Edition.
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Course Code and Number: EE 457* * S €0V : 3a il g aB )
Course Title: Advanced Logic Design el ikt Jane 3 jial) andd
Credit Hours 1(0, 0, 2) ** F(Yeren)) padiad cilelu)
Course Pre-requisite: AL clalhaiall
o ot EEASOAOTAIE | 1 s 15 o i
Course Level: 8-10 “Elective Laboratory” " LA Jaxa™ VoA el (g sl
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A 1) Sl adai DUl el o alatily G gualally aSall alis cadail) dadai s bl Juas slgie Cle sensasae

el i) SSadll aladiuly

This laboratory is equipped with basic instruments and real time experiments that are
necessary to familiarize the students with the advanced concepts and updated technology in
the control field. The undergraduate experiments are designed to reinforce and expand many
concepts covered in the advanced control course EE 454 and digital control course EE 483.
Experiments are organized in several groups of real time applications, such as:

Data Acquisition and system modeling, Computer control system using MATLAB, Digital
Control using PLC

Textbooks +8kall gl

LAB Notes are prepared including a complete set of experiments.
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Course Code and Number: EE 458 " AS EOA: 3l g a8 )
Course Title: Advanced Logic Design pial) ilaial) arenatl) ;) el o)
Credit Hours 3(3, 1, 0) ™ )Y el cle L)

Course Pre-requisite: EE210 Logic Design i) psancl Jaxs 568 YY)+ 1AELLY i)

Laboratory
Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” " EA) " Y elA ) Rl (g s
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Combinational and sequential logic design techniques, Algorithms and tools review.
Structured design concept, Design strategies, Design decomposition, Design tools.
Introduction to hardware languages, Basic Features. Simulation and Synthesis, Basic VHDL
modeling techniques, Algorithmic level design, Register Transfer Level Design, Sequential
(Synchronous and Asynchronous) Circuits Design, Programmable Logic and Storage
Devices and Design Case Study.

Textbooks +b_) Aal) sl

1. James R. Armstrong and F. Gail Gray, "VHDL Design Representation and
Synthesis", Prentice Hall, Latest Edition.
2. Michael D. Ciletti, "Advanced Digital Design", Prentice Hall, Latest Edition.
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Course Code and Number: EE 459

S £04: 315 4B )

Course Title: Advanced Logic Design
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Credit Hours 1(0, 0, 2) ™

o (Yc~s~)\ izl Cile L)

Course Pre-requisite:

Al elllaial)

Course Co-requisite: EE 458 Advanced
Logic Design

Course Level: 8-10 “Elective Laboratory”

"Lﬁjl.._}fxi\ dm" YooA :JJEAM d)ﬁm

(gl 5 Aal iall e g Aial Jial) cilalaall el HSIAN alatiuly apanaill cadll il e dipluall § Lakiall saa )
& 5 e ALK Adle 5 Apnayall 3362 o sadinall apebiail) (Allal) Al aracal el )l delull arenad

Arithmetic Logic Unit ( ALU ); Magnitude Comparators; ROM-Based
Synchronous and Asynchronous counters and their applications; Digital clock Design; State
Machine Design; PLD and FPGA based designs; Project.

Design;

Textbooks

25 jhal) sl

Michael D. Ciletti, "Advanced Digital Design,” Prentice Hall, Latest Edition.
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Course Code and Number: EE463 S ETY 2 el g a8 )
Course Title: Wireless Communications AL YLty 2 el vl
Credit Hours 3(3, 1, 0) ** TN padiad) cile L)

Course Pre-requisite: EE422 Digital

inati Laad 1l CYLaTY) S €YY -Aslud) el
Communications a8l & S Ll

Course Co-requisite: - - 438 ) culdlatal)

Course Level: 8-10 “Elective Course” "okl )" VoA Rl (g s
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sl

Basic concepts of wireless communications; The cellular concept; Cell splitting & sectoring;
Cell coverage; Mobile radio propagation; Path loss models; Shadowing; Statistical fading
models; Capacity of fading channels; Digital modulation Performance in fading channels;
Equalization, diversity and channel coding; Speech coding; Multiple access techniques;
Wireless networking; Modern wireless systems and standards.

Textbooks +5_) Aal) sl

Theodore Rappaport, "Wireless Communications: Principles and Practice”, Prentice Hall,
Latest Edition.
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Course Code and Number: EE 464*

* 48 £ 1 el g a8 )0

Course Title: Optical Communications

A gual) LY 3 el aud

Credit Hours 3(3,1,0) ™

= ( v cV)V Baliaal) Cile L)

Course Pre-requisite: EE204 Engineering
Electromagnetics (2), EE310 Microelectronic
Devices and Circuits &EE320 Communications
Principles
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Course Co-requisite: -

- Iua\fd\ Glllaial)

Course Level: 8-10 “Elective Course”
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eye patterns, optical spectrum analyzer.

Optical propagation; Optical waveguides; Optical fibers: structure, attenuation, dispersion;
Light sources; Light detectors; Optical Amplifiers; Optical Modulators; Digital optical
communication systems: analysis and design; WDM and DWDM system and its
components; Optical Switching; Optical networking: SONET, SDH, Wavelength routed
networks; Ultrahigh capacity networks; Nonlinear effects; Optical Measurements: OTDR;

Textbooks

25 jhal) sl

Gerd Keiser, " Optical Fiber Communications”, McGraw Hill, Latest Ed.
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Course Description el A R sy
Course Code and Number: EE 465 * S €70 1 3a M g a8 )
Course Title: Probability Theory with vl it « e YLa ] s i« ) &
. . L. lnhad ¢ caYlaiay) : ) Al
Engineering Applications el Lkt ok el o
Credit Hours 3(3, 1, 0) ™ PO )Y sbadiad) el

Course Pre-requisite: STAT 101 Introduction

Laay) & 4.8 Py ey cdalud calaiatall
to Statistics shan 3l 8 4ede g/ Al b

Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s
Jdia¥ () atiall g Jiatall 4 wall gL 208 (A4 e ol—ad relaiaY) cll J 4 KNP G.\‘ ;

a5 g2 s gl (Al gdind) el A el a8 Y 2 el AV Il (e 8 ()
Al sl ) aiall (e el ) il Bl sl ad e i g (S 5l o siiall il s ) AUl
sl s i) da s il 1) gmiial) miiial) Chaa g Al s il ) 5 riall el 0 5 65 it sl 5 AL iniiall
alfandst (55 S pall o all A jlai ol gmidial) ) piilal) £ gada og Hall 25 A I8 35 eall Al (S saill 5l
Al Zall A leall iy agigca et Al s Sall L laal) A giial) ) jiial) de Ayily g Aiatigh) b
ALl cld Aadl) A ) A sl (gl il lae A0 il el S SH) ol gl S SH L5 ,Y)

A gl Slleal) e 250 e Sl dpavigl A bt WUail i Lplal) Gailiadll 1dgi gdal)

Mathematical Modeling: deterministic and probability models. Basics of probability:, random experiments,
discrete and continuous sample space, conditional probability, Baye’s rule, independence of events,
synthesizing randomness. Single random variable: distribution and density functions, function of random
variable, Markov and Chebyshev Inequality, important types of discrete and continuous random variables,
computer generation of random variables. Characterization of random variable: mean, variance and
moments, transform methods, characteristic function, moment generating theorem. Sum of random
variables: central limit theorem. Electrical engineering applications of random variables. Random
Process: definition and characterization of random process. Auto-correlation and auto-covariance of random
process. Gaussian random process. Linear systems with random inputs: Spectral characteristics of system
response. Engineering applications of random processes.

Textbooks +5_) Aal) sl

Leon-Garcia, “Probability, Statistics, and Random Processes for Electrical Engineering,”
Third Edition, Prentice-Hall, 2008
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Course Description el A R sy

Course Code and Number: EE 466 * S €T 1 3a M g a8 )
Course Title: Cryptography and Network R T

Security yprograpiy Sl el g ppadl) ¢ sRal) aud
Credit Hours 3(3, 1, 0) ** PO )Y sbadiad) el
gr?r?criz?espre-reqms'te: EE 320 Communications VLAY (e S TY Bl cilllal)
Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” "L )" Y v oA L Al (g sla
il J e il el el i ulul Gl angd) sl i) el Y ecilea A gl ) il shaall ol
‘Cl—\ﬁ.‘d ) i j—"— ).zs_uuj..' A ¢<AES «DES cdﬁl_m)M "Q_Uj):a Ds—a) dar ) d\jd 3 )As_uul virl| Lll_m._ )J‘P
B ,.'ZHJ ) =) ‘Cﬂ aall Jal .\"\\ Diffie-Helman rl 1y 4 n Al Al r‘w J J\ 5 A n 3)5\ Gl )")‘)5-“

G el e ledl g S A ol i L gl e Sl G 5 S5 ¢Elgamal s RSA (el—taiy i )
Gl 8l g el A aadll an GLeaa Al i) SIS 8N e Slwa N ETCP/IP J—S 55 Ol s ulall
fguind (3, gl _gaiag il 8yl (i 3CE ail eS8 o oY el Jaadl g sl caall ula il (A 0Y)

Al gl sl

Information Security: Principles; services; mechanisms; techniques; attacks. Fundamentals of cryptography;
Secret-key cryptography, Encryption algorithms, Hash functions, Message authentication code (MAC), DES,
AES; Public-key key cryptography, The discrete log problem, the integer factorization problem, Diffie-Helman
key exchange, RSA and Elgamal encryption and digital signatures; Cryptographic protocols and their
application to network and information security. Security in computer networks: TCP/IP security; Network
attacks including port scanning, DDoS attacks, Botnets; Counter measures and best practices for cyber security;
Intrusion detection/prevention systems (IDS/IPS): Anomaly vs. signature, network vs. host, IDS/IPS evasion
techniques; Firewalls and proxies.

Textbooks +5_) Aal) sl

B. Forouzan, “Cryptography and Network Security”, McGraw-Hill, Latest Ed

According to  Approved  Electrical et - e e Y s
Engineering Department Plan Starting from el ol Bl el Mhﬂﬁ :ﬁ:ﬁ;‘:&ﬂu\j
Academic Year 2018/2019 G e
*The official teaching language at the college of engineering is English.
**(X,Y, L) X =Lectures; Y = Tutorials; L = Lab

rdaanals¥) g Apanladl) ¢y 95l A0SY) 1S 5 alaie)
e

adll daaa G daaf 2



King Saud University
College of Engineering

Electrical Engineering Department

ags2smElloldl

King Saud University
= T ! g

Course Description

g.u\JJJJﬁAd.oAJ

Course Code and Number: EE 468 *

“ S €A 13 g 4B

Course Title:_Selected Topics in
Communications and Signal processing

dallas g YL 83 Uh Cile gia ga 1y Rall aul
<l Lay

Credit Hours 3(3, 1, 0) ™

TN padiad) cile L)

Course Pre-requisite: EE 301 Signals and
Systems Analysis & EE 320 Communications
Principles

& alaill g iy Jdilas S ¥ ) Al cilllaid)
VLAY (sale _sgS FF

Course Co-requisite: -

i ) yal) Ll

Course Level: 8-10 “Elective Course”

"é)%‘_)ﬁ"\'—/\ J)SAMG}L&A

Topics of current interest will be offered.

Textbooks

28y Ral) sl
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Course Description A A s

Course Code and Number:EE469 * BTEALESYS PPCR
Course Title: Selected Topics in Anlaline 5 Sl (83 )Lt Cle guia ga 1) jiall ad
Engineering Electromagnetics Jauaigl)
Credit Hours 3(3,1,0) ™ )Y el cle L)
Course Pre-requisite: EE 204 Engineering (1) Asig) Aunblin s Sl _ieS P o # AL clillasal
Electromagnetics (2)

Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” " EA) " Y elA ) Rl (g s

Adig duplaline 5 ¢Sl 8 dipaa Cle i 5o paS

Topics of current interest will be offered

Textbooks <5 kall sl
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Course Code and Number: EE 470 * F S EV 1 3a g A )
Course Title: Renewable Energy Engineering saaaial) AdUal) Aunia 3 ) Bal) anl
Credit Hours 3(3,1,0) ™ PO )Y sbadiad) el
Course Pre-requisite: EE 310 Microelectronic

Devices and Circuits and EE 340 Fundamentals of Ssagdaili ST ¢ AL clllatal)
Power Systems ol Aakail foalie _peSY € g il yiKll g Sl
Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” " EA) " Y elA T Rl (g s

ka5 Apusadil) A8l U3 8 Lay 522akel) AUl plias Ay 5 il 48U g Jadill g il i Allad) aleaall Al adaill a5 3y ) A8UaD) Cilalin) agd
e Qe (35 8 saasiall AUl aca yY) A ) jad) Z8U 5 ccillasmall alii s cumgl) 3 850 WA 5 (5 ol 258 511 5 Ay unll ALY A8 5~ 5))
G o sgde ol S 2 555 Bpesadll o yall IS jaall gl 8L gdall Ainidiall 5 all s 3 psadll led) 355 (g2a s Anaids
A g 5 S BRI o sgia A5 A5 guin 5 5 48U o sgie alii LAY Clan ol A8l 5eSI) (ailiadl) 35 gun s s S A8 (5alie (sl A5 guin 5 5l
Al AL (e (e 2585 ) Akl 4 gonl) ALK (31 i) Ay gl ABLI jolan Gy gl ALK 3 5 A gm 5 5 48U AAlSS A1 ALl
eaall il Al g g€l A8l Agila 5 oS0 sl 5 i) giall A8Uall 5 A8UAN (53 333 o) sal) AL Aol 4 gaall ALKH e Sl 8 g Ll
Al a3 e A yiall Al @l jlie W1 3 el 28Ul Zpaly )l iy sill (g Al 5 ol eI bl i) 51 o sl Waalinn bl iy 58

AR e 8 Aaltisall Bpba¥) 5 e laia ) Y 3aaaiall jaladl

Understanding human energy needs, Alternative generating systems, Current sources of coal, oil, and nuclear power. Renewable energy
sources including solar, wind, biomass, bio-fuel, fuel cells, hybrid systems, ocean, and geothermal. Renewable energy in a sustainable
future. The nature and availability of solar radiation. Low-temperature solar energy applications. Solar thermal engines and electricity
generation. Introducing photovoltaics. PV basis principles. Electrical characteristics of PV cells and modules. PV systems for remote
power. Grid-connected PV systems. Cost of energy form PV. Biomass as a fuel. Bioenergy sources. Combustion of solid biomass.
Production of gaseous fuels from biomass. Production of liquid fuels from biomass. Hydro: The resource. Stored energy and available
power. Type of the hydroelectric plant. Small scale hydroelectricity. Wind turbines. Aerodynamics of wind turbines. Power and energy
from wind turbines. Offshore energy. Environmental consequences and considerations of energy conversion and renewable sources.
Socioeconomic implications of sustainable energy.

Textbooks +8 kel gl

1. Godfrey Boyle, “Renewable Energy: Power for a Sustainable Future”, 2" or Latest Ed. (ISBN 0199261784),
Oxford: Oxford Univ. Press.

2. Aldo Da Rosa, “Fundamentals of Renewable Energy Processes”, 1%t or Latest Edition (ISBN 0120885107),
Elsevier Academic Press.
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Course Code and Number: EE 479 *
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Course Title: Selected Topics in
Electrical Power Engineering

8l dnnia 83 5l Sle g ga 1z Ral) and
4l el

Credit Hours 3(3, 1, 0) ™

TN padiad) cile L)

Course Pre-requisite: EE 340 Fundamentals of ol il fslae S ¥ E AL Cultliall
Power Systems
Course Co-requisite: - - 438 ) culdlatal)

Course Level: 8-10 “Elective Course”
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Topics of current interest will be offered.

Textbooks

28y Ral) sl

According to  Approved  Electrical
Engineering Department Plan Starting from
Academic Year 2018/2019 G

aladl (pa o130 Al e Asnigll andl sadinall Aadll G

*The official teaching language at the college of engineering is English.

**(X,Y, L) X =Lectures; Y = Tutorials; L = Lab

adal)

+daaals¥ g dsanlail) () g igulll ALK S 9 lals )

Al daaa G daaf 2




King Saud University <o ol 1
g1 dodl

College of Engineering King Saud University

Electrical Engineering Department dwwaiall auls

ER VLG DTN PO

Course Description el A R sy
Course Code and Number:EE480 * TS EA s 3a g aB
Course Title: Introduction to Artificial . R .

. Lilaal) oS3 s Al Al
Intelligence = Al Aae 2yl o
Credit Hours 3(3, 1, 0) ** PO )Y sbadiad) el
Course Pre-requisite: EE 351 Automatic ) <l Yoy -anidl bl
Control &y 28 ToY ALl =l
Course Co-requisite: - - 438 ) culdlatal)
Course Level: 8-10 “Elective Course” " OEA) e Y elA ) Rl (s s

Aol (i Aulaiall ol pall ecbad¥) 2 i coladinn¥) 4 sy (ol (A3 Jal sall ¢ oo lilaa¥) oS ngas
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Y Yl gl Aallae ke ikt AelilaY) Lsaal) AN L) s Y ¢ )

Introduction to artificial intelligence, Intelligent agents, Solving problems by searching,
Game playing, logical agents and first order logic, Learning from observations, Learning in
neural and belief networks, Practical language processing, Fuzzy logic and reasoning,
Perception and pattern recognition, Artificial neural networks. Applications in image
processing, Robotics, projects.

Textbooks <5 _ial) gl

Stuart Russell and Peter Norvig, “Artificial Intelligence: A Modern Approach”, 2™ or Latest
Edition, Prentice Hall.
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Course Code and Number: EE 481 * F S EAY 1 a g a8 )
Course Title: Real Time System Design aa) e 3l 3 alaill avaai s sRal) Al
Credit Hours 3(3, 1, 0) ** T padiad) cile L)

Course Pre-requisite: EE 353 Introduction to

wal) Clallad) b Ao il el
Microprocessors s pall s o dadia €353 sl b

Course Co-requisite: - - a8 jall culdlatal)

Course Level: 8-10 “Elective Course” "L )" Y v oA L Al (g e
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Basic issues in Real Time System Design, Conceptual models that can be used in capturing
behavior and its implementation. Real Time operating System RTOS. Scheduling and
Practical Implementation of Embedded Systems having a real time constraints. Translation
of system specifications into a computation models and mapping these formal models into
RTL level. Case Study on the Quartus Il — Stratix Il Environment integrating the NIOS
Processor with FPGA.

Textbooks <5 _ial) gl

1. D. Gajski, F. Vahid, S. Narayan, J. Gong, "Specification and Design of Embedded
Systems, Prentice Hall, 2008.

2. Volnei A. Pedroni, "Circuit design with VHDL", MIT Press, London England,
Latest Edition.
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Course Description el A R sy

Course Code and Number: EE 482 * S EAY 1 3a g a8 )

Course Title: Communication Networks L) S 1 il aud

Credit Hours 3(3, 1, 0) PO )Y sbadiad) el

Course Pre-requisite: EE 320

L . “NLaY) (sala YAl caliaiall
Communications Principles - e s PR

Course Co-requisite: - - 438 ) culdlatal)

Course Level: 8-10 “Elective Course” "L )" Y v oA L Al (g sla
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Introduction to communications networks; Circuit switching and packet switching;
Computer networks protocols: OSI layers; Traffic flow control: Reliable data transfer;
Medium access control methods; Local area networks (LANSs): Ethernet and Wi-Fi; Routing
algorithms; IP addressing; Overview of several protocols used in the Internet; TCP and UDP;
Discussion of recent development in the subject.

Textbooks <5 _ial) gl

Alberto Leon-Garcia and Indra Widjaja, “Communication Networks”, Latest Edition
McGraw Hill.
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Course Code and Number: EE 483*

* S EAY 1 3a g aB )

Course Title: Digital Control System

Gl oSl ala 2 el and

Credit Hours 3(3, 1, 0) ™

TN padiad) cile L)

Course Pre-requisite: EE351 Automatic Control

Y Saill 5357 AL bkl

Course Co-requisite: -

i ) yal) Ll

Course Level: 8-10 “Elective Course”
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Introduction to digital systems; Sampling process; Z-transform techniques; Difference
equations and state space representation; Simulation of discrete systems; Solution via Z-
transform; Stability, controllability and observability of discrete systems; Discretization
methods; Introduction to computer controlled systems.

Textbooks

25 jhal) sl

Prentice-Hall, Latest Edition.

1. Charles, Phillips and Nagle “Digital Control System Analysis and Design”,

2. K. Ogata, “Discrete-Time Control Systems,” 2" or Latest Edition, Prentice Hall.
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Course Code and Number: EE 998
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Course Title: Research Project

e E 5 e 1 el and

Credit Hours O(NP)™
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Course Pre-requisite: Successful completion
of 129 credit hours

clabsadies delu ) YA JWS) il il

Course Co-requisite: -

_ 8] el il

Course Level: 8-10 “Elective Course”
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The course is designed to serve the research needs of the students. The course is not required
for graduation; so students may opt to register it or otherwise. The consent of the faculty
member with whom the student might work is essential.

Textbooks

45 el igl)

Prentice-Hall, Latest Edition.

1. Charles, Phillips and Nagle “Digital Control System Analysis and Design”,

2. K. Ogata, “Discrete-Time Control Systems,” 2" or Latest Edition, Prentice Hall.
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*The official teaching language at the college of engineering is English.
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