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B-ICT Level Competencies for ICT Engineering Graduates

Bict (1) Design, model and analyze an electrical, electronic, microwave and
optical system or component for a specific ICT application and
identify the tools required to optimize this design.

Bict(2)  Design, model and analyze an electrical, electronic, microwave and
optical system or component for a specific ICT application and
identify the tools required to optimize this design.

Bict (3) Evaluate the performance and suitability of an electrical and
electronic system and circuit under specific input excitation.

BicT (4) Classify and evaluate the applications and market segments in the
ICT market to create a specific ICT product including estimation of
the required resources.

(CYLam) dwia g iyl g ASIYI) A Sl daigl) A dae il Claadal) ciluthia
(Electronics and Communications Engineering ARS / Cictece- Level Competencies)
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C-ICT-ECE Level Competencies for Electronics and Communications Eng. Graduates

Cictece (1) Analyze analog and digital electronic circuits and systems using
appropriate mathematical, numerical, and computer-based models
and techniques.

Cicrece (2) Design, integrate, and test analog and digital, discrete and
integrated, electronic circuits to realize specific functions, using the
right equipment, and under specific design constraints

Cicrece (3) Assess and evaluate the characteristics, performance, cost benefit
analysis failure of components, systems’ reliability and processes to
solve engineering problems, often based on limited and possibly
contradicting information

Cictece (4) Understand the key principles of signal processing, control theory,
and the main components of analog and digital communication
systems. As well as, DSP and embedded systems

Cicrece (5) lllustrate the key performance indicators in communication systems
and networks and analyze the performance of analog and digital
communication systems, as well as wireless and optical
communication systems and communication networks

Cicrece (6) Use appropriate specialized software packages, write computer
programs, and use relevant laboratory equipment for the analysis
and design of electronics and communications components and
systems
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(Computer Engineering ARS / Cictce- Level Competencies)
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C-ICT-CE Level Competencies for Computer Engineering Graduates-1

Design an Embedded system to meet specific technical
requirements especially designed for business applications
Apply engineering principles in the fields of logic design, circuit
analysis, machine and assembly languages, computer organization
and architectures, memory hierarchy, advanced computer
architectures, embedded systems, signal processing, operating
systems, real-time systems, environmental issues and reliability
analysis
Assess and evaluate the characteristics, performance, cost benefit
analysis failure of components, systems’ reliability and processes to
solve engineering problems, often on the basis of limited and
possibly contradicting information
Write computer programs on professional levels achieving
acceptable quality measures in software development
Use appropriate specialized computer software, computational tools
Cict-ce (5) and design packages throughout the phases of the life cycle of

system development

Professionally merge the engineering knowledge, understanding,
Cictce (6) and feedback to innovate or improve design, products and/or
services using latest technologies

Cicrce (1)

Cict-ce (2)

Cicrce (3)

Cict-ce (4)

Cicrce (7) Apply numerical modeling methods to engineering problems
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I— Level 0 G 0 -1 =>»— Program Requirements Serial: 0...9
Level 1 2-3-4 =»= CE - Track
Level 2 5-6-7 - ECE - Track
Level 3 9 = Practical Training & Graduation Project
Level 4
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ECE University Core Requirements (10 courses = 16 CH)

No. of hours / week ECTS

Code Course Title
No.
oo [ [o] | [ |

ENGL 001 Intensive English 0 0 0 0 0 0 U2

ENGL 002 English | 0 0 0 0 0 50 U2

ENGL 003  English lI 0 0 0 0 0 50 U2

ENGL 101 Writing Skills 4.5 0 0 3 5 125 U2
Communication

ENGL 102 and Presentation 4.5 0 0 3 5 125 U2
Skills
Introduction to

HUMA 001  Scientific & Critical 3 0 0 2 3 75 U3
Thinking
Introduction to

HUMA 002 Eiiiles 3 0 0 2 3 75 U4
Selected Topics in

HUMA 003 Y 3 0 0 2 3 75 U1U5
Selected Topics in

SSCI 001 Sl Sefereee 3 0 0 2 3 75 U1U5U6
Selected Topics in

SSCI 002 World Cultures and 3 3 0 2 3 75 U1U6
Diversity

Total

Number of 10 24 3 0 16 25 725

Credits
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ECE Engineering Core Requirements (16 courses = 48 CH)

No. of hours /
Code No. Course Title week CH E(S: SI‘_N <l las
CHEM 001  Chemical Principles 3 0 1.5 3 5 125 A1A2A4
Computer &
CSCE 001 Information Skills 1.5 0 4.5 3 5 125 A1A10
Introduction to
CSCE 002 Programming 1.5 0 4.5 3 5 125 A1 A6A10
o A1 A3 A5 A6
ECEN 101 Electric Circuits 3 0 1.5 3 5 125 A9 A10
Introduction to A2 A3 A5 A6
ENGR 001 Engineering 1.5 0 3 3 5 125 A7
Introduction to A2 A3 A6 A7
ENGR 002 Engineering Design 1.5 0 3 3 5 125 A9
Analytical Geometry A1 A4 A7 A8
MATH 001 & Calculus | 3 1.5 0 3 5 125 A10
A1 A2 A5 A7
MATH 002 Calculus Il 3 1.5 0 3 5 125 A8 A10
Probability &
MATH 103 Statistics for 3 15 0 3 5 125 ﬁg A4ABAS
Engineers
MATH 104  Linear Algebra 3 1.5 0 3 5 125 ﬁ; ARG
Differential A2 A4 A5 A7
MATH 205 Equations 3 1.5 0 3 5 125 A9 A10
Nummerical A1 A2 A4 A6
MATH 206 Methods 3 1.5 0 3 5 125 A8 A10
Engineering
MENG 101 Mechanics | - 3 0 0 2 4 100 A1A2
Statics
Engineering
MENG 102 Mechanics Il - 3 0 0 2 4 100 A1A2
Dynamics
. A1 A3 A4 A7
PHYS 001 Physics | 3 1.5 1.5 4 7 175 A8 A10
. A1 A2 A4 A5
PHYS 002 Physics I 3 1.5 1.5 4 7 175 A6 A9
Total
Number 16 42 12 21 48 82 2050
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ECE Program Requirements (16 courses - 48 CH)

Code No. Course Title

ECEN 202

ECEN 203

ECEN 204

ECEN 302

ECEN 305

ECEN 311

ECEN 312
ECEN 313

ECEN 314

ECEN 315
ECEN 316

ECEN 391

ECEN 406

ECEN 493

ECEN 495

ENTR 301

NSCI 102

Total
Number

Fundamentals of
Electrical
Engineering
Fundamentals of
Computer
Engineering
Fundamentals of
Data Structures &
Algorithms
Economics and
Project Management
in ECE Applications
Introduction to
Computer Systems
Analysis and Design
of Analog Circuits
Analysis and Design
of Digital Circuits

Signals and Systems

Fundamentals of
Communications

Fundamentals of
Control

Electric Machines

Practical Training

Microprocessor
System Design

Graduation Project |

Graduation Project Il

Selected Topics in
Entrepreneurship
Selected Topics in
Environmental
Science

17

No. of hours /
week
3 1.5 1.5

w

w

46.5

1.5

1.5

1.5

1.5
1.5

1.5
1.5

1.5

1.5

1.5

21

0 3
0 3
0 3
1.5 3
1.5 3
1.5 3
1.5 3
1.5 3
1.5 3
1.5 3
0 3
0 3
0 3
0 3
0 2
0 4
12 51

EC
L
3 5

SW

125
5 125
5 125
5 125
5 125
5 125
5 125
5 125
5 125
5 125
5 125
6 150
5 125
6 180
6 180
4 100
6 150

88 2260

Competenci
es

A2 A3 B1B3

A3 A10 B2 B4

A1 A6 A9 A10
B1

A6 A9 B4

A3 A5 B1 B4
A1 A4 A8 B1 B3
A1 A8 B1 B2
A2 A10 B1

A1 A4 B2

A1 A2 A5 B4
A3 A4 B3 B4
A8 A9 A10 B3
A2 A5 A10 B2
A7 A10 B1 B4

A7 A10 B1 B4

A3 A9 A10 B2
B4 C3

A3 A4 A5 B2

131
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Specialization Track 1 - Electronics and Communications Eng. (16 courses = 48 CH)

Code No. Course Title

Fundamentals of

No. of hours /
week
c

EC | SW
l.

A1A2A10B1 C1

ECEN 351 Ser’r_1iconductor c3
Devices
ECEN 371 Efe”gfor&eansﬁgi‘g‘; 3 15 0 3 5 125 A1A2A8B1C4
ECEN 372 élpez'ifgmagneﬁcs 3 15 0 3 5 125 B1C3C4C5C6
ECEN 452 'I?rhaynssl(czlilcse?sn_:ﬁzis’ 3 15 15 3 5 125 ’é% AEsiEZ T
Instrumentation
ECEN 453 é{;ac'ﬁgnﬁ‘gg ggita' 15 0 3 3 5 125 é% B2B3 C4 CS
Analog and Digital
ECEN 454 Eigﬁ]rﬁqjggati ons 3 15 0 3 5 125 A2A3A5B1C6
Circuits
ECEN462 ool o o 3 15 0 3 5 125 ASAIBACICS
ECEN463 (ireless 3 15 0 3 5 125 pe9B2BaCd
ECEN 464 ﬁgtrcv’:r‘f(’;ications 3 15 0 3 5 125 'ég YO
ECEN 465 82;’;&”{‘;";“0”3 15 0 3 3 5 125 é‘é S
ECEN 466 Biggae'sfiiﬁga' 3 15 0 3 5 125 A2A4B1C2C6
ECEN xxx  Elective-1 3 1.5 0 3 5 150 (from list below)
ECEN xxx  Elective-2 3 1.5 0 3 5 150 (from list below)
ECEN xxx  Elective-3 3 1.5 0 3 5 150 (from list below)
ECEN xxx  Elective-4 3 1.5 0 3 5 150 (from list below)
e or 15 42 195 75 45 75 1975
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ECE list of Electives (Track 1 - Electronics and Communications Engineering)

Course Title

Analog Integrated

No. of hours /
week
3 1.5 0

S
EC
CH w
l
3 5 125

ECEN 455 Circuit Design A1 A2 B1C2
Digital Integrated
ECEN 456 Circuit Design 3 1.5 0 3 5 125 A1A2B1C2
Micro and Nano A1 A3 A5A10
ECEN 457 Systems Fabrication 3 1.5 0 3 5 125 C3
FPGA and ASIC A8 B2 B4 C2
ECEN 458 Design 3 1.5 0 3 5 125 C6
Introduction to
Electronic Design
ECEN 459 Automation (EDA 3 1.5 0 3 5 125 A3 A5C3C6
and CAD)
Advanced
ECEN 468 Communication 3 15 0 3 5 125 B4 C3C4 C5
Systems
Selected Topics in A5A8 A10 C4
ECEN 469 Communications 3 1.5 0 3 5 125 C5
Introduction to
Optical A4 B2 B4 C4
ECEN 470 Communication 3 1.5 0 3 5 125 C5
Systems
Antenna and A4 B1 C3 C4
ECEN 473 Propagation 3 1.5 0 3 5 125 C5C6
Radio Frequency
Integrated Circuit A2 A4 B1 C2
ECEN 474 Design and 3 1.5 0 3 5 125 C6
Implementation
ECEN 481  Mechatronic Design 3 1.5 0 3 5 125 Al
C2 C6
133 Calad) A 5 il g iKY G.AU).} - @L»J\ <)
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Specialization Track 2 - Computer Eng. (16 courses = 48 CH)

No. of hours / E
Code No. Course Title week CH $ SI‘_N <l laa
i
Computer
ECEN 324 Systems 3 1.5 0 3 5 125 A1A6B2C2C5
Software
Introduction to
ECEN 421 Computer 3 1.5 0 3 5 125 A2A5B1B4 C3C5
Networks
Introduction to
ECEN 422 Computer 3 1.5 0 3 5 125 A7A10B3 C4 C6
Security
Introduction to
ECEN 424 Databases 3 1.5 0 3 5 125 A2A5A8A10B2C4
Systems
Machine
ECEN 425 Intelligence 3 1.5 0 3 5 125 A1A5B1B3C7
Operating
ECEN 427 Systems 3 1.5 0 3 5 125 A2 A4 B1B4 C2C4
Software
ECEN 428 Engineering 3 1.5 0 3 5 125 A2A10B3 C1C3
Introduction To
ECEN 432 Computer 3 1.5 1.5 3 5 125 A3 A5B1B3C2C3
Architecture
Introduction to
ECEN 433 Parallel 3 1.5 0 3 5 125 A2A10B2 C2C6
Computing
Embedded Real-
ECEN 435 Time Systems 3 1.5 1.5 3 5 125 A3 B1C1C4C6
Advanced
ECEN 438 Computer 3 1.5 0 3 5 125 A2A5A9B3C2C4
Architecture
ECEN Technical .
XXX Electives 3 15 0 3 5 150 From list below
ECEN Technical ;
XXX ET. 3 1.5 0 3 5 150 From list below
ECEN Technical .
XXX s 3 1.5 0 3 5 150 From list below
ECEN Technical :
XXX ET. 3 1.5 0 3 5 150 From list below
Total
Number 15 45 225 3 45 75 1975
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ECE list of Electives (Track 2 - Computer Engineering)

Course Title

Selected Topics in

No. of hours /
week
3 1.5 0

S
EC
L
3 5 125

ECEN 430 Computer é% g% B2 B4
Engineering
Numerical Methods
and Mathematical A1A2 B3 C3
e Precision of Floating 3 1 0 3 S e C7
Numbers
Compiler A3 A7 A10 B3
ECEN 449 S e e 3 1.5 0 3 5 125 C2 C4
Physical Sensors,
ECEN 452 Transducers and 3 1.5 1.5 3 5 125 A2B1B2B3
Instrumentation
Wireless A3 A9 B4 C3
ECEN 463 CoreEe 3 1.5 0 3 5 125 c7
Digital Signal A2 A3 B2 C2
ECEN 466 Processing 3 1.5 0 3 5 125 ca
Image Processing
ECEN 467 and Bio-image 3 1.5 0 3 5 125 /B% éi%%lfg
Informatics
ECEN 481 MechatronicDesign 3 15 0 3 5 125 é?; B1B2 C1
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ECE Course Mapping to Subject Categories (NARS)

Hum &| Busine | Math & Basic | Eng.
Somal ss Basic Eng. Eng. | App. & Project
CC(:) u;se Course Title Admm SCI Cutture SC' Des' il
ode EC EC ec| c [ec EC ec| c [ec
TS TS TS TS TS TS TS

Unlver3|ty Reqmrements

ENGL 002 English |

__--------------
ENGL 101  Writing Skills
__--------------
HUMA 001 !I[}'::':Iiiit:;tlon to Scientific & Critical 5 3
__--------------
HUMA 003 Selected Topics in Humanities & Arts
__--------------
SSCI 002 Sglectgd Topics in World Cultures and 5 3

Diversity

________|Total University Requirements 16/25/0]0]o0JoJo]o]o]olo]o]o]O]

Engineering Requirements

CHEM 001 Chemical Principles 3 5

CSCE 001 Computer & Information Skills 3 5
CSCE 002 Introduction to Programming 3 5
ECEN 101 Electric Circuits 3 5
ENGR 001 Introduction to Engineering 3 5

ENGR 002 Introduction to Engineering Design 3 5
MATH 001 Analytical Geometry & Calculus | 3 5

MATH 002 Calculus Il 3 5

MATH 103 Probability & Statistics for Engineers 3 5

MATH 104 Linear Algebra 3 5

MATH 205 Differential Equations 3 5

MATH 206 Nummerical Methods 3 5

MENG 101 Engineering Mechanics | - Statics 2 4
MENG 102 Engineering Mechanics Il - Dynamics 2 4
PHYS 001 Physics | il

PHYS 002 Physics I

4 7
| |Total Engineering Requirements [0 [0 [ 0[0[29/49|3 5 [16[28/0]0]0] 0]

Program Requirements

ECEN 202 Fundamentals of Electrical Engineering | B
ECEN 203 Fundamentals of Computer Engineering 3 5

Fundamentals of Data Structures &
e Algorithms
Economics and Project Management in
ECEN 302 oF applications ! °
ECEN 305 Introduction to Computer Systems Sl e
ECEN 311 Signals and Systems 3 5
ECEN 312 Analysis and Design of Digital Circuits 3 5
ECEN 313 Signals and Systems 3 5
ECEN 314 Fundamentals of Communications
ECEN 315 Fundamentals of Control 3 5
ECEN 316 Electric Machines 3 5
ECEN 391 ECEN 391 3 6
ECEN 406 Microprocessor System Design 3 5
ECEN 493 Graduation Project | 3 6

w
(¢)]
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Hum. & Busme Math & Eng Basic | Eng. Project

Social Basic ) Eng. | App. &
Cé)u(;se Course Title SCI Adm Sci. Culture Sci. | Desig &PT
ode EC| C [EC|C |EC| C [EC| C |EC| C [EC| © [EC
H TS H TS H TS| H |[TS| H|TS|H |[TS| H|TS

ECEN 495 Graduation Project I
NSCI 102 Selected Topics in Environmental Science

_nmnunnnummmmnm

Specialization 1 (Electronics and Communications Engineering)

ECEN 351 Fundamentals of Semiconductor Devices 3 5
ECEN 371 Fundamentals of Electromagnetics 3 5
ECEN 372 Applied Electromagnetics 3 5

ECEN 452 Physical Sen.sors, Transducers and
Instrumentation
ECEN 453 Analog and Digital Electronics Lab
Analog and Digital Filters and
== e Communications Circuits
ECEN 462 Digital Communications
ECEN 463 Wireless Communication
ECEN 464 Communications Networks
ECEN 465 Communications Design Lab
ECEN 466 Digital Signal Processing
ENTR 301 Selected Topics in Entrepreneurship 2 4
ECEN xxx Elective - 1
ECEN xxx Elective - 2
ECEN xxx Elective - 3
ECEN xxx Elective - 4 3

Total Specialization 1 Requirements| 010214/0]0]0]0]9[15/36(60/ 00

160 [Total ECE |l o |Bleofd8l - [l <[ 88 o

- Course Category % 10.0% 3.1% 18.1% 4.4% 28.8% 30.0% 5.6%

Specialization 1 (Computer Engineering)
ECEN 324 Computer Systems Software 3 5
ECEN 421 Introduction to Computer Networks 3
ECEN 422 Introduction to Computer Security
ECEN 424 Introduction to Databases Systems 3 5
ECEN 425 Machine Intelligence
ECEN 427 Operating Systems
ECEN 428 Software Engineering
ECEN 432 Introduction To Computer Architecture
ECEN 433 Introduction to Parallel Computing 3 5
ECEN 435 Embedded Real-Time Systems
ECEN 438 Advanced Computer Architecture
ENTR 301 Selected Topics in Entrepreneurship 2 4
ECEN xxx Elective - 1
ECEN xxx Elective - 2
ECEN xxx Elective - 3
ECEN xxx Elective - 4 3

Total Specialization 2 Requirements| 0]02140]0]0]0[9 [15/36(60/ 00

160 |[Total ECE |l s [8leofd8l - [l <[ 8 o

- Course Category % 10.0% 3.1% 18.1% 4.4% 28.8% 30.0% 5.6%

W WwwWwww w ow
g oo oo o0 O

W W W
oo oo

W W wWww
(60006, N6 ¢, | a1
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ECE Program Requirements Course - Competencies matrix

U1 |U2|U3|U4 |U5 |U6 |A1 |A2 | A3 |A4 |A5 |A6 |AT7 |A8 |A9 |A1 |B1 |B2|B3|B4
0
MENG Core Requirements Mechanical
Uni. Competencies Eng. Competencies et:s:gnlca .
(U-Level) (A-Level) (B-Level)
Program Requirements
ECEN 202 Fundamentals of Electrical
Engineering XX X X
ECEN 203 Fungamgntals of Computer X - M "
Engineering
ECEN 204 Fundamentals of Data < B x|
Structures & Algorithms
ECEN 302 Economics and Project
Management in ECE X X X
Applications
ECEN 305 Introduction to Computer X X . -
Systems
ECEN 311 Arjaly;us and Design of Analog X X » . .
Circuits
ECEN 312 érjaly.ms and Design of Digital X X N
ircuits
ECEN 313 Signals and Systems X A
ECEN 314 Fundamentals of
e X X
Communications
ECEN 315 Fundamentals of Control X | X X X
ECEN 316 Electric Machines % | x | x
ECEN 391 Practical Training X1 X | x
ECEN 406 Microprocessor System Design X X X X
ECEN 493 Graduation Project | X | X X
ECEN 495 Graduation Project Il = X | X X
NSCI 102 Selected Topics in
- . x| x| x X
Environmental Science

ECE Track 1 (Electronics and Com. Eng.) Course - Competencies matrix

u1[u2us UAIUS[JG A1]A2|a3[aafas[A6la7[As]|A9lA1B1]B2) 3r4 c1[c2) cs|c4|c'a C
0
FOE program uni. . Eng. Competencies Electrical Electronics Eng.
Competencies (A-Level) Eng. (Cicr-ece Level)
(U-Level) (B-Level)
Specialization
ECEN 351 El;?lidczgentals of Semiconductor | x I x N N
ECEN 371 Fundamentals of Electromagnetics x | x X
ECEN 372 Applied Electromagnetics X RRRE
ECEN 452 r’hysical Sen_sors, Transducers and X X X X X -
nstrumentation
ECEN 453 Analog and Digital Electronics Lab X x| x x| x| x
ECEN 454 Analog arjd Digital I_:ilte_rs and x| x X N y
Communications Circuits
ECEN 462 Digital Communications X X x X A
ECEN 463 Wireless Communication X X X X
ECEN 464 Communications Networks X X . -
ECEN 465 Communications Design Lab X x x| x x| x
ECEN 466 Digital Signal Processing % % X X %
ENTR 301 Selected Topics in Entrepreneurship X x| x X X X
Electives
ECEN 455 Analog Integrated Circuit Design x| x X X
ECEN 456 Digital Integrated Circuit Design x| x X
Micro and Nano Systems
FCEN 457 Fabrication / % X % X X
ECEN 458 FPGA and ASIC Design X X x 3 o
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u1lu2jus|u4usius|a1]|az]as|aslas|aslazias|as|a1ie1]B2lB3[B4 |C1/C2|C3|C4iCs|C
0
ECE program Uni Electrical
Competencies Eng. ((:: Tpet;nmes Eng. E(I(e:ctronlises:l?.
_ (U-Level) -Leve (B-Level) \CT-ECE
ECEN 459 Introduction to Electronic Design
Automation (EDA and CAD) ol I X X
ECEN 468 Advanced Communication Systems X X
ECEN 469 Selected Topics in Communications X X X
ECEN 470 Introduction to Optical
Communication Systems X X X x| x
ECEN 473 Antenna and Propagation X X X | x| x| x
ECEN 474 Radio Frequency Integrated Circuit
Design and Implementation X X X X X
ECEN 481 Mechatronic Design x | x x| x X X
[countT ] ofofofofofo[s[ole[elefol 1|3z ]5[11[7[2]6[2]6[10[10[e |3
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ECE Track 2 (Computer Eng.) Course - Competencies matrix

U1 uzluslualusluslm rz A3|A4|A5 A6IA7 Asrg A1[B1 BZ|B3 B4/c1[Cc2 3|c4 cslcdc7
0
ECE program U ) ) ) Iaetrio:
uni. . Eng. Competencies Electrical | £1octronics Eng.
Competencies A-Level Eng. (Cicrece Level)
(U-Level) (A-Level) (B-Level) -
Specialization
ECEN 324 Computer Systems Software X X X X X
ECEN 421 Introduction to Computer Networks X X X X X X
ECEN 422 Introduction to Computer Security X X X X X
ECEN 424 Introduction to Databases Systems X X X X X X
ECEN 425 Machine Intelligence X X X X X
ECEN 427 Operating Systems X X X X X X
ECEN 428 Software Engineering X X X X
ECEN 432 Introquction To Computer X X X X
Architecture
ECEN 433 Introduction to Parallel Computing X X X X X
ECEN 435 Embedded Real-Time Systems X X X X X
ECEN 438 Advanced Computer Architecture X X X X X X
ENTR 301 Selected Topics_ in . | x ™ . .
Entrepreneurship
Electives
ECEN 430 ISE‘,eIelcted.Toplcs in Computer X X X X X X
ngineering
ECEN 448 Numerical Methods and
Mathematical Precision of Floating XX X X X
Numbers
ECEN 449 Compiler Construction X X X X X X
ECEN 452 Physical Sensors, Transducers and X x| x
Instrumentation
ECEN 463 Wireless Communication X X X X X
ECEN 466 Digital Signal Processing X | X X X
ECEN 467 Image Processmg and Bio-image X X X X X
Informatics
ECEN 481 Mechatronic Design X X | x
[count ] ofofo]olololal[7 1|6 [1]2]2]4]6|s|e|o]5]3]s]|6]c]3]4]5
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Course Dependency Flow Diagram (Track 1) - Electronics
and Communications Engineering

ENGL 002
English |

L I
ENGL 003 ENGL 101
English I Writing Skills

CHEM 001 2 ’Et. =
Chemical Principles Communication &
Presentation Skills
Intro to i i of Data
Disciplines Struct. & Algorithms
T 1
Introduction to -
Engineering Design
MATH 205 Sl
Differential Equations ? T

- =

MATH 104
Linear Algebra

0
Fundamentals of
Electrical Engineering

15

TN
Analytical Geometry &
Calculus |

MATH 002
Calculus II

HUMA 002
Intro to Ethics

Computer & Information
Skills

ECE

CSCE 002
Intro to Programming

f

Computer Engineering

PHYS 002
Physics II
PHYS 001
Physics |

MATH 206
Numerical Methods

ECEN 101
Electric Circuits

Engineering Mechanics-
Statics

Engineering Mechanics-
Dynamics

Selected Topics in

Selected topics in Social
Sciences

Intro to Scientific Critical

Thinking Humanities & Arts

Economics & Project
Mgmt in ECE App.

Selected Topics in World
Cultures and Diversities

| Semester 1/2 ‘ Semester 3/4 Semester 5/6 J Semester 7/8 ‘ Semester 9
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Course Dependency Flow Diagram (Track 2) - Computer
Engineering

ENGL 002
English |

|
ENGL 003 ENGL 101
English I Writing Skills

‘CHEM 001
Communication &

Presentation Skills

Chemical Principles

ECl

of Data
Struct. & Algorithms.

A
Intro to il i
Disciplines

NERD
Introduction to
Engineering Design

N'Z0
Fundamentals of
Electrical Engineering
MATH 205
Differential Equations

VIATH 00
Analytical Geometry &
Caleulus |

MATH 002
Calculus I

60
Computer & Information Ly
Skills

MATH 104
Linear Algebra

ECE!

CSCE 002 <5
Intro to Programming P

of
Computer Engineering

PHYS 002
Physics Il

MATH 206
Numerical Methods

ECEN 101
Electric Circuits

PHYS 001
Physics |

Engineering Mechanics-
Statics

Engineering Mechanics-
Dynamics

HUMA 002
Intro to Ethics

Intro to Scientific Critical

Selected topics in Social
Sciences

Selected Topics in
Humanities & Arts.

Thinking

Selected Topics in World Economics & Project
Cultures and Diversities Mgmt in ECE App.

| Semester 1/2 J Semester 3/4 Semester 5/6 Semester 7/8 ‘ Semester 9
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ECE Sample Study Plan

ECE (Specialization 1 - Electronics and Communications Eng.) Study Plan (Year 1)

Semester 1
Code Title CH|ECTS |SWL |Prerequisite
A minimum score of 500 on the TOEFL.
ENGL 002 English | 0 0 50 Students will also be required to pass a
written NU test (essay).
Analytical Geometry &
MATH 001 3 5 125 | None
Calculus |
Computer & Information
CSCE 001 . 3 5 125 [None
Skills
ENGR 001 Introduction to Engineering | 3 5 125 [None
CHEM 001 Chemical Principles 3 5 125 [None
PHYS 001 Physics | 4 7 175 |None
Selected Topics in Social
SSCI 001 . 2 3 75 |[None
Sciences
TOTAL 18| 30 800
Semester 2
ENGL 003 English II 0 0 50 |ENGLO0O02 - English |
MATH 001 - Analytical Geometry & Calculus
MATH 002 Calculus i 3 5 125 |
Introduction to . .
CSCE 002 . 3 5 125 |CSCE 001 - Computer & Information Skills
Programming
Introduction to Engineering . . .
ENGR 002 . 3 5 125 |ENGR 001 - Introduction to Engineering
Design
Engineering Mechanics | - MATH 001 - Analytical Geometry & Calculus
MENG 101 . 2 4 100
Statics |
PHYS 002 Physics Il 4 7 175 |PHYS 001 - Physics |
Selected Topics in World
SSCI 002 . . 2 3 75 |None
Cultures and Diversity
_______________________________________________________
TOTAL 17| 29 775 | |
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ECE (Specialization 1 - Electronics and Communications Eng.) Study Plan (Year 2)

Semester 3
Code Title CH|ECTS |SWL |Prerequisite
. . ENGL 003 - English Il - or IELTS 6.5 or
ENGL 101 Writing Skills 3 5 125 .
equivalent
MATH 205 Differential Equations 3 5 125 |MATH 002 - Calculus Il
Probability & Statistics for
MATH 103 . 3 5 125 |MATH 002 - Calculus Il
Engineers
Engineering Mechanics Il - MENG 101 - Engineering Mechanics | -
MENG 102 . 2 4 100 .
Dynamics Statics
MATH 104 Linear Algebra 3 5 125 |MATH 002 - Calculus Il
ECEN 101 Electric Circuits 3 5 125 |PHYS 001 - Physics |
HUMA 001 Introduction to Scientific & 5 3 N
Critical Thinking one
TOTAL 19| 32 800
Semester 4
Communication and . .
ENGL 102 . . 3 5 125 |ENGL 101 - Writing Skills
Presentation Skills
MATH 206 Nummerical Methods 3 5 125 | MATH 205 - Differential Equations
Fundamentals of Electrical MATH 205 - ECEN 101 - Electric
ECEN 202 . . 3 5 125 . . . L
Engineering Differential Equations Circuits
Fundamentals of Computer . .
ECEN 203 . . 3 5 125 |CSCE 002 - Introduction to Programming
Engineering
ECEN 204 Fundamentals of Data 3 5 125 |CSCE 002 - Introduction to P i
Structures & Algorithms - ntroduction to Frogramming
Selected Topics in
ENTR 301 . 2 4 100 |NONE
Entrepreneurship
_________________________________________________________ . _______________|
TOTAL 17 29 725
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ECE (Specialization 1 - Electronics and Communications Eng.) Study Plan (Year 3)

Semester 5
Code Title CH|ECTS |[SWL |Prerequisite
Introduction to Computer ECEN 203 - Fundamentals of Computer
ECEN 305 3 5 125 . .
Systems Engineering
Analysis and Design of ECEN 202 - Fundamentals of Electrical
ECEN 311 - 3 5 125 . .
Analog Circuits Engineering
ECEN 313 Signals and Systems 3 5 125 |MATH 205 - Differential Equations
ECEN 316 Electric Machines 3 5 125 ECEN 101 - Electric Circuits
Fundamentals of ECEN 202 - Fundamentals of Electrical
ECEN 351 . . 3 5 125 . .
Semiconductor Devices Engineering
Fundamentals of MATH 205 - Differential MATH 104 -
ECEN 371 . 3 5 125 . .
Electromagnetics Equations Linear Algebra
TOTAL 18| 30 750
Semester 6
Analysis and Design of ECEN 202 - Fundamentals of Electrical
ECEN 312 .. N 3 5 125 . .
Digital Circuits Engineering
Fundamentals of .
ECEN 314 A 3 5 125 |ECEN 313 - Signals and Systems
Communications
ECEN 202 - Fundamentals MATH 104 -
ECEN 315 Fundamentals of Control 3 5 125 . . . .
of Electrical Engineering Linear Algebra
. . ECEN 371 - Fundamentals of
ECEN 372 Applied Electromagnetics 3 5 125 .
Electromagnetics
HUMA 003 Selected Topics in 5 3 N
Humanities & Arts one
Economics and Project
ECEN 302 Management in ECE 3 5 125 [None
Applications
_________________________________________________________ . ______________|
TOTAL 17| 28 700
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ECE (Specialization 1 - Electronics and Communications Eng.) Study Plan (Year 4)

Semester 7
Code Title CH|ECTS |[SWL |Prerequisite
ECEN 391 Practical Training 3 6 150 |After 6th semester
Microprocessor System ECEN 305 - Introduction to Computer
ECEN 406 . 3 5 125
Design Systems
Physical S ECEN 351 - ECEN 371 -
ysical Sensors, Fundamentals of Fundamentals of
ECEN 452 Transducers and 3 5 125 . . .
K Semiconductor |Semiconductor Devices
Instrumentation .
Devices
Anal d Digital ECEN 311 - Analysis| ECEN 312 - Analysis
ECEN 453 nalog a.n Iglta 3 5 125 and Design of and Design of Digital
Electronics Lab o -
Analog Circuits Circuits
Analog and Digital Filters ECEN 311 - Analysis ECEN 314 -
ECEN 454 and Communications 3 5 125 |and Design of Fundamentals of
Circuits Analog Circuits Communications
. L ECEN 314 - Fundamentals of
ECEN 462 Digital Communications 3 5 125 N
Communications
TOTAL 18| 31 775
Semester 8
L ECEN 314 - Fundamentals of
ECEN 464 Communications Networks | 3 5 125 N
Communications
Communications Design o L
ECEN 465 Lab 3 5 125 |ECEN 462 - Digital Communications
ECEN 466 Digital Signal Processing 3 5 125 |ECEN 313 - Signals and Systems
ECEN 493 Graduation Project | 3 6 180 |Senior Standing
ECEN xxx Technical Elective 1 3 5 125
ECEN xxx Technical Elective 2 3 5 125
_________________________________________________________ . ________ ________|
TOTAL 18| 31 805
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ECE (Specialization 1 - Electronics and Communications Eng.) Study Plan (Year 5)

Semester 9
Code Title CH|ECTS |SWL |Prerequisite
ECEN 463 Wireless Communication 3 5 125 |ECEN 462 - Digital Communications
ECEN 495 Graduation Project I 3 6 180 |ECEN 493 - Graduation Project |
ECEN xxx Technical Elective 3 3 5 125
ECEN xxx Technical Elective4 3 5 125
HUMA 002 Introduction to Ethics 2 3 75 [None
Selected Topics in
NSCI 102 . . 4 6 150 |[None
Environmental Science
TOTAL 18| 30 780

ECE (Specialization 1 - Electronics and Communications Eng.) Electives

Electives
Code Title CH|[ECTS |SWL |Prerequisite
Analog Integrated Circuit ECEN 311 - Analysis and Design of Analog
ECEN 455 . 3 5 125 | . .
Design Circuits
Digital Integrated Circuit ECEN 312 - Analysis and Design of Digital
ECEN 456 . 3 5 125 | . .
Design Circuits
Micro and Nano Systems L - .
ECEN 457 .. 3 5 125 |ECEN 456 - Digital Integrated Circuit Design
Fabrication
ECEN 458 FPGA and ASIC Design 3 5 125 |ECEN 456 - Digital Integrated Circuit Design
Introduction to Electronic
ECEN 459 Design Automation (EDA 3 5 125 |ECEN 456 - Digital Integrated Circuit Design
and CAD)
Advanced Communication . L
ECEN 468 3 5 125 |ECEN 462 - Digital Communications
Systems
Selected Topics in ECEN 314 - Fundamentals of
ECEN 469 s 3 5 125 .
Communications Communications
Introduction to Optical ECEN 314 - Fundamentals of
ECEN 470 .. 3 5 125 s
Communication Systems Communications
ECEN 473 Antenna and Propagation 3 5 125 |ECEN 372 - Applied Electromagnetics
Radio F Integrated ECEN 311-
adlo Frequency Integrate Analysis and ECEN 372 - Applied
ECEN 474 Circuit Design and 3 5 125 . .
. Design of Analog Electromagnetics
Implementation N
Circuits
ECEN 481 Mechatronic Design 3 5 125 |ECEN 315 - Fundamentals of Control
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ECE (Specialization 1 - Computer Eng.) Study Plan (Year 1)

Semester 1
Code Title CH|ECTS |SWL |Prerequisite
A minimum score of 500 on the TOEFL.
ENGL 002 English | 0 0 50 Students will also be required to pass a
written NU test (essay).
Analytical Geometry &
MATH 001 3 5 125 | None
Calculus |
Computer & Information
CSCE 001 . 3 5 125 [None
Skills
ENGR 001 Introduction to Engineering | 3 5 125 [None
CHEM 001 Chemical Principles 3 5 125 [None
PHYS 001 Physics | 4 7 175 |None
Selected Topics in Social
SSCI 001 . 2 3 75 [None
Sciences
TOTAL 18| 30 800
Semester 2
ENGL 003 English II 0 0 50 |ENGLO0O02 - English |
MATH 001 - Analytical Geometry & Calculus
MATH 002 Calculus i 3 5 125 |
Introduction to . .
CSCE 002 . 3 5 125 |CSCE 001 - Computer & Information Skills
Programming
Introduction to Engineering . . .
ENGR 002 . 3 5 125 |ENGR 001 - Introduction to Engineering
Design
Engineering Mechanics | - MATH 001 - Analytical Geometry & Calculus
MENG 101 . 2 4 100
Statics |
PHYS 002 Physics Il 4 7 175 |PHYS 001 - Physics |
Selected Topics in World
SSCI 002 . . 2 3 75 |None
Cultures and Diversity
_______________________________________________________ . ________________ _________|
TOTAL 17| 29 775
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ECE (Specialization 2 - Computer Eng.) Study Plan (Year 2)

Semester 3
Code Title CH|ECTS |SWL |Prerequisite
. . ENGL 003 - English Il - or IELTS 6.5 or
ENGL 101 Writing Skills 3 5 125 .
equivalent
MATH 205 Differential Equations 3 5 125 |MATH 002 - Calculus Il
Probability & Statistics for
MATH 103 . 3 5 125 |MATH 002 - Calculus Il
Engineers
Engineering Mechanics Il - MENG 101 - Engineering Mechanics | -
MENG 102 . 2 4 100 .
Dynamics Statics
MATH 104 Linear Algebra 3 5 125 |MATH 002 - Calculus Il
ECEN 101 Electric Circuits 3 5 125 |PHYS 001 - Physics |
HUMA 001 Introduction to Scientific & 5 3 N
Critical Thinking one
TOTAL 19| 32 800
Semester 4
Communication and . .
ENGL 102 . . 3 5 125 |ENGL 101 - Writing Skills
Presentation Skills
MATH 206 Nummerical Methods 3 5 125 | MATH 205 - Differential Equations
Fundamentals of Electrical MATH 205 - ECEN 101 - Electric
ECEN 202 . . 3 5 125 . . . L
Engineering Differential Equations Circuits
Fundamentals of Computer . .
ECEN 203 . . 3 5 125 |CSCE 002 - Introduction to Programming
Engineering
ECEN 204 Fundamentals of Data 3 5 125 |CSCE 002 - Introduction to P i
Structures & Algorithms - ntroduction to Frogramming
Selected Topics in
ENTR 301 . 2 4 100 |NONE
Entrepreneurship
_________________________________________________________ . _______________|
TOTAL 17 29 725
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ECE (Specialization 2 - Computer Eng.) Study Plan (Year 3)

Semester 5
Code Title CH|ECTS |[SWL |Prerequisite
Introduction to Computer ECEN 203 - Fundamentals of Computer
ECEN 305 3 5 125 . .
Systems Engineering
Analysis and Design of ECEN 202 - Fundamentals of Electrical
ECEN 311 - 3 5 125 . .
Analog Circuits Engineering
ECEN 313 Signals and Systems 3 5 125 |MATH 205 - Differential Equations
ECEN 316 Electric Machines 3 5 125 ECEN 101 - Electric Circuits
HUMA 002 Introduction to Ethics 2 3 75 |None
Selected Topics in
NSCI 102 . . 4 6 150 |None
Environmental Science
TOTAL 18| 29 725
Semester 6
Analysis and Design of ECEN 202 - Fundamentals of Electrical
ECEN 312 . . 3 5 125 . .
Digital Circuits Engineering
Fundamentals of )
ECEN 314 .. 3 5 125 |ECEN 313 - Signals and Systems
Communications
ECEN 202 - Fundamentals MATH 104 -
ECEN 315 Fundamentals of Control 3 5 125 . . . .
of Electrical Engineering Linear Algebra
Computer Systems ECEN 204 - Fundamentals of Data Structures
ECEN 324 3 5 125 .
Software & Algorithms
- Selected Topics in 5 3 25 N
Humanities & Arts one
Economics and Project
ECEN 302 Management in ECE 3 5 125 [None
Applications
_______________________________________________________ . ______________|
TOTAL 17| 28 700
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ECE (Specialization 2 - Computer Eng.) Study Plan (Year 4)

Semester 7
Code Title CH|ECTS |[SWL |Prerequisite
ECEN 391 Practical Training 3 6 150 |After 6th semester
Microprocessor System ECEN 305 - Introduction to Computer
ECEN 406 . 3 5 125
Design Systems
Introduction to Computer ECEN 203 - Fundamentals of Computer
ECEN 421 3 5 125 . .
Networks Engineering
Introduction to Databases
ECEN 424 3 5 125 |ECEN 324 - Computer Systems Software
Systems
ECEN 427 Operating Systems 3 5 125 |ECEN 324 - Computer Systems Software
Introduction To Computer ECEN 305 - Introduction to Computer
ECEN 432 . 3 5 125
Architecture Systems
TOTAL 18| 31 775
Semester 8
ECEN 425 Machine Intelligence 3 5 125 |ECEN 324 - Computer Systems Software
ECEN 428 Software Engineering 3 5 125 |ECEN 324 - Computer Systems Software
Introduction to Parallel ECEN 432 - Introduction To Computer
ECEN 433 . 3 5 125 .
Computing Architecture
Advanced Computer ECEN 432 - Introduction To Computer
ECEN 438 . 3 5 125 .
Architecture Architecture
ECEN 493 Graduation Project | 3 6 180 |Senior Standing
ECEN xxx Technical Elective 1 3 5 125
_________________________________________________________ . ________ ________|
TOTAL 18| 31 805
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ECE (Specialization 2 - Computer Eng. Eng.) Study Plan (Year 5)

Semester 9
Code Title CH|ECTS |[SWL |Prerequisite
Introduction to Computer ECEN 421 - Introduction to Computer
ECEN 422 . 3 5 125
Security Networks
Embedded Real-Time . .
ECEN 435 3 5 125 |ECEN 406 - Microprocessor System Design
Systems
ECEN 495 Graduation Project Il 3 6 180 |ECEN 493 - Graduation Project |
ECEN xxx Technical Elective 2 3 5 125
ECEN xxx Technical Elective 3 3 5 125
ECEN xxx Technical Elective 4 3 5 125
TOTAL 18| 31 805
ECE (Specialization 2 - Computer Eng. Eng.) Electives
Electives
Code Title CH|ECTS |SWL |Prerequisite
Selected Topics in
ECEN 430 . . 3 5 125 |None
Computer Engineering
Numerical Methods and
ECEN 448 Mathematical Precision of | 3 5 125 |ECEN 324 - Computer Systems Software
Floating Numbers
ECEN 449 Compiler Construction 3 5 125 |ECEN 324 - Computer Systems Software
Physical S ECEN 351 - ECEN 371 -
ysical Sensors, Fundamentals of Fundamentals of
ECEN 452 Transducers and 3 5 125 . . .
X Semiconductor Semiconductor Devices
Instrumentation .
Devices
ECEN 463 Wireless Communication 3 5 125 |ECEN 462 - Digital Communications
ECEN 466 Digital Signal Processing 3 5 125 |ECEN 313 - Signals and Systems
Image Processing and Bio- .
ECEN 467 . . 3 5 125 |ECEN 313 - Signals and Systems
image Informatics
ECEN 481 Mechatronic Design 3 5 125 |ECEN 315 - Fundamentals of Control
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Color Coding
University School Program Specialization Electives
Requirements Requirements Requirements Requirements Courses

(ECE) - ECEN 202

Course Title Fundamentals of Electrical Engineering
Course Code ECEN 202
Prerequisites MATH 205 - Differential Equations | ECEN 101 - Electric Circuits

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / semester | 125

Topic Category Basic Engineering Sciences

Topic Level Program Requirements

Description

This course covers topics that are fundamental to a wide variety of electrical engineering systems. Topics
include circuit analysis techniques, passive and active components modeling, operational amplifiers, energy
storage elements, power analysis, time-response of first- and second-order systems, sinusoidal steady-state
response, frequency domain analysis, and filters. Other topics may include: diodes and transistors, basic
noise analysis, transformers, pole-zero plotting and analysis in the complex plane. Relevant lab experiments
are conducted.
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(ECE) - ECEN 203

Course Title Fundamentals of Computer Engineering
Course Code ECEN 203
Prerequisites CSCE 002 - Introduction to Programming

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / semester 125

Topic Category Basic Engineering Sciences

Topic Level Program Requirements

Description

This course introduces basic issues in design and verification of modern digital systems. Topics include:
Boolean algebra, digital number systems and computer arithmetic, combinational and sequential logic
design and optimization, register-transfer design, basic processor organization and instruction set issues,
assembly language programming and debugging, and a hardware description language. Emphasis is on the
levels of abstraction and hardware description language methods that allow designers to cope with hugely
complex systems, and on connections to practical hardware implementation problems. Students are
introduced to computer-aided digital design software.
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(ECE) - ECEN 204

Course Title Fundamentals of Data Structures &
Algorithms

Course Code ECEN 204

Prerequisites CSCE 002 - Introduction to Programming

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL)/ Semester 125

Topic Category Basic Engineering Sciences

Topic Level Program Requirements

Description

Fundamental concepts of data structures and algorithms for representing and processing information;
including the use of linked lists, stacks, queues, directed graphs and trees. Analysis of algorithms, sorting,
searching and hashing techniques.
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(ECE) - ECEN 302

Course Title Economics and Project Management in ECE
Applications

Course Code ECEN 302

Prerequisites None

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) 125
Topics Category Business
Topics Level Program Requirements

Description:

This course prepares the students to be acquainted with rational meaningful approaches to evaluating
economically different (alternatives) investment opportunities while accomplishing given objectives. The
course will also provide the students with the required tools and techniques to consider economic and non-
economic factors in evaluating a wide range of industrial and business applications. In addition, the course
addresses the fundamentals of Agile project planning and management, prioritize, and discuss team's work
in full context with complete visibility as well as the tools and techniques necessary to manage complex
projects.

Lab and Tutorials
The course requires practice and problem solving training during tutorials, in addition to software training.

Literature

Project Management, Harold Kerzner, Wiley Publishing, 2013, 11th Edition, ISBN 9781118022276

Fraser, N. M., Jewkes, E. M., Bernhardt I. & Tajima, M., Global Engineering Economics: Financial Decision
Making for Engineers, 4th Edition, Pearson Education, 2009.

Chan S. Park, Fundamentals of Engineering Economics, 3rd Edition, Pearson Education, ISBN
13:978-0273772910
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(ECE) - ECEN 305

Course Title Introduction to Computer Systems
Course Code ECEN 305
Prerequisites ECEN 203 - Fundamentals of Computer Engineering

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / semester 125

Topic Category Basic Engineering Sciences

Topic Level Program Requirements

Description

This course provides a programmer's view of how computer systems execute programs, store information,
and communicate. It enables students to become more effective programmers, especially in dealing with
issues of performance, portability and robustness. It also serves as a foundation for courses on compilers,
networks, operating systems, and computer architecture, where a deeper understanding of systems-level
issues is required. Topics covered include: machine-level code and its generation by optimizing compilers,
performance evaluation and optimization, computer arithmetic, memory organization and management,
networking technology and protocols, and supporting concurrent computation.
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(ECE) - ECEN 311

Course Title Analysis and Design of Analog Circuits
Course Code ECEN 311
Prerequisites ECEN 202 - Fundamentals of Electrical Engineering

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / semester 125

Topic Category Engineering Applications

Topic Level Program Requirements

Description

The course introduces the student to the fundamentals of the analysis and design of basic analog circuits.
Topics include: operational amplifier design, basic amplifier feedback theory, frequency stability and
compensation, dc bias calculations and circuits, MOSFET and BJT large- and small-signal device models,
small-signal gain and frequency response characteristics of amplifiers, large-signal characteristics and non-
idealities. In the hardware laboratory the student will gain experience designing, building, and characterizing
analog circuits. The students will also learn how to use the SPICE circuit simulation program to compare
actual and simulated performance.
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(ECE) - ECEN 312

Course Title Analysis and Design of Digital Circuits
Course Code ECEN 312
Prerequisites ECEN 202 - Fundamentals of Electrical Engineering

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / semester 125

Topic Category Engineering Applications

Topic Level Program Requirements

Description
Overview of digital logic design. Implementation technologies, timing in combinational and sequential
circuits, basic arithmetic units, EDA tools, introduction to simulation and synthesis using VHDL.
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(ECE) - ECEN 313

Course Title Signals and Systems
Course Code ECEN 313
Prerequisites MATH 205 - Differential Equations

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / semester 125

Topic Category Basic Engineering Sciences

Topic Level Program Requirements

Description

The objective of this course is to provide students with an understanding of the relationships between
mathematical tools and properties of real signals and systems. Continuous and discrete time signals and
systems are treated in a unified manner through the concept of sampling. The course covers the basic
concepts and tools needed to perform time and frequency domain transform analyses of signals and linear
time-invariant systems, including: impulse and step response and convolution; Fourier transforms and
filtering; Laplace transforms, feedback and stability; and a brief introduction to z-transforms in the context of
digital filtering.
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(ECE) - ECEN 314

Course Title

Fundamentals of Communications

Course Code

ECEN 314

Prerequisites

ECEN 313 - Signals and Systems

Classification within the curriculum

Compulsory (All Tracks)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Basic Engineering Sciences

Topic Level

Program Requirements

Description

Fundamental analog and digital communications concepts are presented together with supporting
theoretical foundations and practical applications. Signals and bandwidth concepts, spectra, basics of
electronics, information and coding, modulation, multiplexing, transmission systems, transmission media,
analog versus digital communications, computer networks, and switching techniques.
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(ECE) - ECEN 315

Course Title

Fundamentals of Control

Course Code

ECEN 315

Prerequisites

ECEN 202 - Fundamentals of
Electrical Engineering

MATH 104 - Linear Algebra

Classification within the curriculum

Compulsory (All Tracks)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Basic Engineering Sciences

Topic Level

Program Requirements

Description

The course is an introduction to the fundamental principles and methodologies of classical feedback control
and its applications. Topics include analytical, graphical and computer-aided (MATLAB) techniques for
analyzing and designing automatic control systems; analysis of performance, stability criteria, realizability,
and speed of response; compensating methods in the frequency domain, root-locus and frequency response
design, and pole-zero synthesis techniques; robust controller design; systems with delay and computer
control systems; transfer function and state space modeling of linear systems, nonlinearities in control
systems; and control engineering software (MATLAB).
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(ECE) - ECEN 316

Course Title Electric Machines
Course Code ECEN 316
Prerequisites ECEN 101 - Electric Circuits

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Spring
Lectures 3
Tutorials
Contact Hours (weekly)

Labs 1.5
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / semester 125

Topic Category Engineering Applications

Topic Level Program Requirements

Description

The course covers the basics electromagnetic fields in electromechanical devices: Production of magnetic field, Faraday’s
law (transformer action), production of induced force on a wire (motor action), Production of induced voltage on
conductor moving in magnetic field (generator action).

DC Machines: construction, Theory of operation.

DC Generators: Separately-excited generator, Self-excited generators (shunt, series and compound types) Characteristics
of different types of DC generators, Efficiency of DC generators.

DC Motors: Separately-excited Motor, Self-excited Motor (shunt, series and compound types) Characteristics of different
types of DC motors, Efficiency of DC motors.

Transformers: Single phase transformers, principle of operation, equivalent circuit, efficiency, three phase
transformers, connections of transformers.

AC Machine Fundamentals; Synchronous Machines; Induction Motors: Construction, theory of operation, equivalent
circuit. Special Machines.
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(ECE) - ECEN 324

Course Title Computer Systems Software
Course Code ECEN 324
Prerequisites ECEN 204 - Fundamentals of Data Structures & Algorithms

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours
Labs
TOTAL 45
EG Credit Hours 3
ECTS 5

Student Workload (SWL)/ Semester 125

Topic Category Basic Engineering Sciences

Topic Level Specialization Requirements

Description

Basics of assembly language programming. Macros. System stack and procedure calls. Techniques for writing
assembly language programs. The features of IA-32 based PC will be used. Interfaces between high-level
languages and assembly codes will be discussed.
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(ECE) - ECEN 351

Course Title

Fundamentals of Semiconductor Devices

Course Code

ECEN 351

Prerequisites

ECEN 202 - Fundamentals of Electrical Engineering

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Basic Engineering Sciences

Topic Level

Specialization Requirements

Description

An introduction to the operation and fabrication of the most important semiconductor devices used in
integrated circuit technology together with device design and layout. At the end of the course students will
have a basic understanding of pn diodes, bipolar transistors, and MOSFETs, light emitting and light detecting
devices such as photodiodes, LEDs and solar cells. Students will also receive an introduction to the
fundamental concepts of semiconductor physics such as doping, electron and hole transport, and band
diagrams. In the laboratory they learn how to lay out both bipolar and MOS devices and design small (2-3
transistor) circuits. Students experimentally evaluate the operation of amplifier and gate circuits fabricated
with discrete devices. This course gives the student the understanding of the operation and fabrication of the
devices necessary for high-performance analog and digital circuit design.
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(ECE) - ECEN 371

Course Title

Fundamentals of Electromagnetics

Course Code

ECEN 371

Prerequisites

MATH 205 - Differential Equations | MATH 104 - Linear Algebra

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Basic Engineering Sciences

Topic Level

Specialization Requirements

Description

This course introduces electromagnetic principles and describes how they are applied in engineering devices
and systems. Topics include: vector calculus, Maxwell’s equations in integral and differential forms with
associated boundary conditions, quasi static electric fields in free space and in materials, superposition for
known charge sources, conduction and polarization, resistance and capacitance, charge relaxation, analytic
and numerical methods for electric field boundary value problems, quasi static magnetic fields in free space
and in materials, superposition for known current sources, magnetization, inductance, magnetic diffusion,
and analytic and numerical methods for magnetic field boundary value problems.
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(ECE) - ECEN 372

Course Title

Applied Electromagnetics

Course Code

ECEN 372

Prerequisites

ECEN 371 - Fundamentals of Electromagnetics

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

This course builds upon the electric and magnetic field foundations established in the fundamentals of
electromagnetics course to describe devices and phenomena in which electromagnetic waves are a central
issue. Topics include: review of Maxwell’s equations, propagation of uniform plane waves in lossless and
lossy media, energy conservation as described by the Poynting Theorem, reflection and transmission with
normal and oblique incidence, sinusoidal steady state and transients on two-conductor transmission lines,
modal descriptions of waveguides, radiation and antennas.
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(ECE) - ECEN 391

Course Title Practical Training
Course Code ECEN 391
Prerequisites After 6th semester

Classification within the curriculum Compulsory

Course Position in Study Plan Fall (Semester 7)
Lectures
Tutorials
Contact Hours
Labs
TOTAL 0
EG Credit Hours 3
ECTS 6
Student Workload (SWL) 150
Topic Category Projects and Practical Training
Topic Level Program Requirements
Description

A minimum of four weeks of practical training in off-campus sites elected by the program. Students are
required to submit a recognition letter from the site where they received their training, in addition, a report
and a presentation are submitted as well. Course is a Pass/Fail course.

Lab and Tutorials
Not Applicable

Literature
Not Applicable
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(ECE) - ECEN 406

Course Title Microprocessor System Design
Course Code ECEN 406
Prerequisites ECEN 305 - Introduction to Computer Systems

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / semester 125

Topic Category Engineering Applications

Topic Level Program Requirements

Description

Structure and timing of typical microprocessors. Sample microprocessor families. Memories, UARTS, timer/
counters, serial devices and related devices. MUX and related control structures for building systems.
Interrupt programming. Hardware/software design tradeoffs.

169 el dia 5 il s AIY) ali - lad) QLY



LAY Jill Zaols - Ldaill aglally Lousigl) LIS YV = g sl S lat Bl T alf dasU]

(ECE) - ECEN 421

Course Title Introduction to Computer Networks
Course Code ECEN 421
Prerequisites ECEN 203 - Fundamentals of Computer Engineering

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description
This course introduces the fundamental concepts of data networks. Underlying engineering principles of
computer networks and integrated digital networks are discussed. Topics include: data networks overview;
OSl layers; data link protocol; flow control, congestion control, routing; local area networks (Ethernet, Token
Ring and FDDI); transport layer; Introduction to high-speed networks and performance evaluation
techniques.
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(ECE) - ECEN 422

Course Title Introduction to Computer Security
Course Code ECEN 422
Prerequisites ECEN 421 - Introduction to Computer Networks

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 45

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description

This course is an introduction to techniques for defending against hostile adversaries in modern
computer systems and computer networks. Topics covered include operating system security;
network security, cryptography and cryptographic protocols, firewalls, network denial-of-service
attacks and defenses; user authentication technologies; security for network servers; web security;
and security for mobile code technologies, such as Java and Javascript.
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(ECE) - ECEN 424

Course Title

Introduction to Databases Systems

Course Code

ECEN 424

Prerequisites

ECEN 324 - Computer Systems Software

Classification within the curriculum

Compulsory (CE Track)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / Semester 125

Topic Category

Basic Engineering Sciences

Topic Level

Specialization Requirements

Description

implementation of information systems.

Data models and database design. Modeling the real world: structures, constraints, and
operations. The entity relationship to data modeling (including network hierarchical and object-
oriented), emphasis on the relational model. Use of existing database systems for the
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(ECE) - ECEN 425

Course Title Machine Intelligence
Course Code ECEN 425
Prerequisites ECEN 324 - Computer Systems Software

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 2
Contact Hours (weekly)
Labs
TOTAL 5
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description

The course covers techniques and applications of artificial intelligence and machine learning; representation
retrieving and application of knowledge for problem solving. Topics typically include hypothesis exploration,
theorem proving, vision, Bayesian learning, decision trees, genetic algorithms, neural networks.
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(ECE) - ECEN 427

Course Title Operating Systems
Course Code ECEN 427
Prerequisites ECEN 324 - Computer Systems Software

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description

This course provides an overview of fundamental operating system principles, complemented with
discussions of concrete modern systems to help you understand how these principles are applied in real
OSs . Topics covered include an overview of the components of an operating system, mutual exclusion and
synchronization, implementation of processes, scheduling algorithms, memory management and file
systems. The course has a strong project component intended to provide essential experience in designing
and implementing complex systems and working as part of a team.
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(ECE) - ECEN 428

Course Title

Software Engineering

Course Code

ECEN 428

Prerequisites

ECEN 324 - Computer Systems Software

Classification within the curriculum

Compulsory (CE Track)

Course Position in Study Plan Spring/Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / Semester 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

validation in assuring software quality.

The course covers concepts of software processes, implantation techniques, and project
management. It focuses on several aspects of the software lifecycle that have significant influence
on the overall quality of the software system including techniques and approaches to requirement
engineering, software architecture, software design, quantitative measurement and assessment of
the system during implementation, testing, and maintenance, and the role of verification and
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(ECE) - ECEN 430

Course Title Selected Topics in Computer Engineering
Course Code ECEN 430
Prerequisites None
Classification within the curriculum Elective (CE Track)
Course Position in Study Plan Spring/Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / Semester 125
Topic Category Engineering Applications
Topic Level Specialization Requirements
Description
This course is tailored to introduce students to the latest advances in the various fields in computer
engineering, and/or to focus on a specific area of particular interest to the discipline.
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(ECE) - ECEN 432

Course Title

Introduction To Computer Architecture

Course Code

ECEN 432

Prerequisites

ECEN 305 - Introduction to Computer Systems

Classification within the curriculum

Compulsory (CE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester 125

This course introduces the basic hardware

Topic Category Engineering Applications
Topic Level Specialization Requirements
Description

structure of a programmable computer and the basic laws underlying performance evaluation. The student
learns how to design the control and data path hardware for a processor, how to make machine instructions
execute simultaneously through pipelining and simple superscalar execution, and how to design fast memory
and storage systems. The principles presented in lecture are reinforced in the laboratory through design and
simulation of a register transfer (RT) implementations in verilog.
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(ECE) - ECEN 433

Course Title Introduction to Parallel Computing
Course Code ECEN 433
Prerequisites ECEN 432 - Introduction To Computer Architecture

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Spring/Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Basic Engineering Sciences

Topic Level Specialization Requirements

Description
Introduction to parallel computing for scientists and engineers. Shared memory parallel architectures and
programming, distributed memory, message-passing data-parallel architectures, and programming.
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(ECE) - ECEN 435

Course Title Embedded Real-Time Systems
Course Code ECEN 435
Prerequisites ECEN 406 - Microprocessor System Design

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description

This practical hands-on course introduces the various building blocks and principles behind embedded real-
time systems. The course covers the integrated hardware and software aspects of embedded processor
architectures, along with topics such as real-time, resource/device and memory management, interaction
with devices (buses, memory architectures, memory management, device drivers), concurrency (software
and hardware interrupts, timers), real-time principles (multi-tasking, scheduling, synchronization),
implementation trade-offs, profiling and code optimization (for performance and memory), embedded
software (exception handling, loading, mode-switching, programming embedded systems). Through a series
of laboratory exercises with state-of-the art embedded processors and industry-strength development tools,
students will acquire skills in the design/implementation/debugging of core embedded real-time
functionality.
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(ECE) - ECEN 438

Course Title Advanced Computer Architecture
Course Code ECEN 438
Prerequisites ECEN 432 - Introduction To Computer Architecture

Classification within the curriculum Compulsory (CE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description

This course examines computer design trade-offs. The topics covered include: advanced processor designs,
such as superscalar and out-of-order execution, advanced memory systems, such as non-blocking caches,
and multiporting/banking and alternative virtual memory implementations, I/O systems, interconnects,
introduction to multiprocessor architectures, performance and cost metrics, and benchmarking.
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(ECE) - ECEN 448

Course Title Numerical Methods and Mathematical
Precision of Floating Numbers

Course Code ECEN 448
Prerequisites ECEN 324 - Computer Systems Software
Classification within the curriculum Elective (CE Track)
Course Position in Study Plan Spring/Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5

Student Workload (SWL) / Semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description

Introduction to numerical methods; numerical differentiation, numerical integration, solution of
ordinary and partial differential equations. Consequences of limited precision computing. Students
write programs in C++, C, or Matlab using methods presented in class.
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(ECE) - ECEN 449

Compiler Construction

Course Title

Course Code

ECEN 449

Prerequisites

ECEN 324 - Computer Systems Software

Classification within the curriculum

Elective (CE Track)

Course Position in Study Plan Spring/Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / Semester 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

Overview of compilers and context-free languages, top-down parsing,
translation grammars, implementation of lexical analyzer, parser and translator, compiler
optimization, error handling, and recovery.

LL(1) parser construction,
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(ECE) - ECEN 452

Course Title

Physical Sensors, Transducers and
Instrumentation

Course Code

ECEN 452

Prerequisites

ECEN 351 - Fundamentals of
Semiconductor Devices

ECEN 371 - Fundamentals of
Semiconductor Devices

Classification within the curriculum

Compulsory (ECE Track) and Elective (CE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs 1.5
TOTAL 6
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Basic Engineering Sciences

Topic Level

Specialization Requirements

Description

The course explores many types of responses to physical stimuli, as well as the instrumentation, electronic
detection, signal conversion and signal processing techniques used to capture the physical event
electronically. This requires knowledge of the diversity of physical phenomena, and the materials and devices
that can be used to convert the various forms of physical energy into electronic signals.
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(ECE) - ECEN 453

Course Title

Analog and Digital Electronics Lab

Course Code

ECEN 453

Prerequisites

ECEN 311 - Analysis and Design of
Analog Circuits

ECEN 312 - Analysis and
Design of Digital Circuits

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Fall
Lectures 15
Tutorials
Contact Hours (weekly)
Labs 3
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

Lab activities that reinforce and support the theory covered in ECEN 311 and ECEN 312 course. Design,
implementation, and measurement of analog and digital electronic systems. Design of an integrated
complete electronic solutions at the system level with an integration between different modules in
consideration with reference to various technologies (like, microprocessors, ALUs, Image processors, ...etc.).
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(ECE) - ECEN 454

Course Title

Analog and Digital Filters and
Communications Circuits

Course Code

ECEN 454

Prerequisites

ECEN 311 - Analysis and Design of | ECEN 314 - Fundamentals of
Analog Circuits

Communications

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

Characterization, properties, and analysis of analog filters.
approximations. Introduction to the realization of LC one- and two-port circuits; Darlington's method. Active
elements such as gyrators and generalized impedance converters, and their representation by singular
elements. Design of high-performance, low-sensitivity active filters. The course includes a project in which a
complete analog filter is designed. Recursive and nonrecursive digital filters, decimation and interpolation, A/
D and D/A conversion as digital filtering problems. Implementation of nonrecursive filters via FFT,
guantization problems, e.g., companding and limit.

Butterworth, Chebyshev, and elliptic
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(ECE) - ECEN 455

Course Title

Analog Integrated Circuit Design

Course Code

ECEN 455

Prerequisites

ECEN 311 - Analysis and Design of Analog Circuits

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

design will be discussed.

The Course teaches methods used in the design and analysis of analog integrated circuits, illustrating how to
approach design problems in general, and exposing the students to a broad cross-section of analog circuit
topologies. The course focuses on learning design through carrying out design projects. Design and
implementation details of wide-band amplifiers, operational amplifiers, continuous-time filters, phase lock
loops and data converters are covered. The course focuses mainly on analog CMOS, but some aspects of BJT
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(ECE) - ECEN 456

Course Title

Digital Integrated Circuit Design

Course Code

ECEN 456

Prerequisites

ECEN 312 - Analysis and Design of Digital Circuits

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

This course is intended to provide the student with IC design experience. The emphasis is on the IC design
process as a whole. The aim is to reach an optimal design through optimization of a

number of variables ranging from the choice of architecture to the details of the IC layout. Typical
performance criteria of the design are: throughput, power, signal-to-noise ratio, clock frequency, and gain-
bandwidth. Typical constraints will be: die size and minimum feature size.
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(ECE) - ECEN 457

Course Title

Micro and Nano Systems Fabrication

Course Code

ECEN 457

Prerequisites

ECEN 456 - Digital Integrated Circuit Design

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

This course introduces students to the process flow and design methodology for integrated systems
fabrication. The course highlights the basic unit processes of micro and nano systems fabrication: deposition,
patterning, and etching. Students are exposed to examples from: Semiconductor device fabrication;
MicroElectroMechanical systems (MEMS) fabrication; Magnetic device fabrication, and optical device
fabrication. Labs allow the students to design, fabricate and test an integrated device.
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(ECE) - ECEN 458

Course Title

FPGA and ASIC Design

Course Code

ECEN 458

Prerequisites

ECEN 456 - Digital Integrated Circuit Design

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

Overview of Computer Aided Design tool flow for ASIC and FPGA Design. Synthesis from hardware
description languages and creation of finite state machines. Differences between FPGA and ASIC design
flows. Exploration of concepts in several projects.
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(ECE) - ECEN 459

Course Title

Introduction to Electronic Design Automation
(EDA and CAD)

Course Code

ECEN 459

Prerequisites

ECEN 456 - Digital Integrated Circuit Design

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

development of CAD tools.

Basic concepts in VLSI CAD with emphasis on physical design, fundamental algorithms for CAD problems,
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(ECE) - ECEN 462

Course Title

Digital Communications

Course Code

ECEN 462

Prerequisites

ECEN 314 - Fundamentals of Communications

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

The course introduces the fundamentals of digital signaling, information theory and coding, digital
transmission and reception. Topics include sampling and time-division multiplexing, baseband digital signals
and systems, pulse code modulation, error control, digital modulation systems, information measure and
source encoding, and introduction to spread spectrum communications.
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(ECE) - ECEN 463

Course Title

Wireless Communication

Course Code

ECEN 463

Prerequisites

ECEN 462 - Digital Communications

Classification within the curriculum

Compulsory (ECE Track) and Elective (CE)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

In this course wireless communication channels are introduced, and their peculiarities such as fading and co-
channel interference are emphasized. Solutions to combat the problems are described, covering equalization
and detection, coding and diversity ideas. Examples will be chosen from existing wireless standards (e.g., W-
CDMA). The course also covers basic communication theory.
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(ECE) - ECEN 464

Course Title

Communications Networks

Course Code

ECEN 464

Prerequisites

ECEN 314 - Fundamentals of Communications

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

routing, and congestion control.

Basic techniques for modeling and analyzing communication networks. Topics include overview telephone
and cellular, and computer networks, layered network architectures and models, protocol specification and
correctness, queuing models, loss networks, multi-class queues and scheduling, graph-based and flow-based
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(ECE) - ECEN 465

Course Title

Communications Design Lab

Course Code

ECEN 465

Prerequisites

ECEN 462 - Digital Communications

Classification within the curriculum

Compulsory (ECE Track)

Course Position in Study Plan Spring
Lectures 15
Tutorials
Contact Hours (weekly)

Labs 3
TOTAL 4.5

EG Credit Hours 3

ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

modulation encoder and decoder.

Lab activities that complement the ECEN 331 and ECEN 462 courses. The lab covers the fundamental
elements of communications systems hardware; use of measurement instruments typically encountered in
communication systems, analog and digital communication systems including; Amplitude Modulation types
and demodulation, angle modulation and demodulation, sampling and quantization, and Pulse code
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(ECE) - ECEN 466

Course Title

Digital Signal Processing

Course Code

ECEN 466

Prerequisites

ECEN 313 - Signals and Systems

Classification within the curriculum

Compulsory (ECE Track) and Elective (CE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

The course addresses the mathematics, implementation, design and application of the digital signal
processing algorithms used in areas such as multimedia telecommunications and speech and image
processing. Topics include discrete-time signals and systems, discrete-time Fourier transforms, Z- transforms
and fast Fourier transform, digital filter design and implementation, and multi-rate signal processing. The
course also includes introductory discussions of 2-dimensional signal processing, linear prediction, adaptive
filtering, and selected application areas. Lectures are supplemented with exercises using MATLAB.
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(ECE) - ECEN 467

Course Title

Image Processing and Bio-image Informatics

Course Code

ECEN 467

Prerequisites

ECEN 313 - Signals and Systems

Classification within the curriculum

Elective (CE Track)

Course Position in Study Plan Spring/Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 45
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / Semester 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

This course gives an overview of biological and biomedical imaging modalities, such as fluorescent
microscopy, electron microscopy, magnetic resonance imaging, ultrasound and others. The focus is
on automating and solving the fundamental tasks required for the interpretation of these images,
including deconvolution, registration, segmentation, pattern recognition, and modeling, as well as
tools needed to solve those tasks (such as Fourier and wavelet methods). The discussion of these
topics will draw on many fields including statistics, signal processing, and machine learning.
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(ECE) - ECEN 468

Course Title

Advanced Communication Systems

Course Code

ECEN 468

Prerequisites

ECEN 462 - Digital Communications

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

The course focus on advanced communication systems including the evolution of mobile communication
systems from 1G to 4G and beyond, radar systems fundamentals, satellite communication systems. The
design of radio networks including link budgets, propagation path losses and transmitter and receiver
parameters. Advanced communication technologies such as Orthogonal Frequency-Division Multiplexing
(OFDM) and Multiple-Input Multiple-Output (MIMO).
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(ECE) - ECEN 469

Course Title

Selected Topics in Communications

Course Code

ECEN 469

Prerequisites

ECEN 314 - Fundamentals of Communications

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

This course is tailored to introduce students to the latest advances in the various fields in communications,
and/or to focus on a specific area of particular interest to the discipline.
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(ECE) - ECEN 470

Course Title

Introduction to Optical Communication
Systems

Course Code

ECEN 470

Prerequisites

ECEN 314 - Fundamentals of Communications

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

receivers.

The course objective is to provide a basic understanding of present optical communication systems as well as
future engineering challenges. The course covers the basic concepts of data modulation in optical fiber
channels, channel multiplexing, wavelength division multiplexing, and fiber optics. The course also addresses
the basic function principles of optical fibers, light emitting diodes, lasers, optical amplifiers, and optical
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(ECE) - ECEN 473

Course Title

Antenna and Propagation

Course Code

ECEN 473

Prerequisites

ECEN 372 - Applied Electromagnetics

Classification within the curriculum

Elective (ECE Track)

Course Position in Study Plan Fall
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

Introduction to the fundamentals of wave propagation and antenna theory and design. The course covers
the theory of radiation, fundamental antenna parameters and concepts, wire antennas such as dipoles and
loop antennas, antenna arrays, aperture antennas, microstrip antennas, numerical analysis, and practical
configurations in communication and radar systems.
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(ECE) - ECEN 474

Radio Frequency Integrated Circuit Design

Course Title .
and Implementation
Course Code ECEN 474
5 isit ECEN 311 - Analysis and Design of ECEN 372 - Applied
rerequisites Analog Circuits Electromagnetics

Classification within the curriculum Elective (ECE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)

Labs
TOTAL 4.5

EG Credit Hours 3

ECTS 5

Student Workload (SWL) / semester 125

Topic Category Engineering Applications

Topic Level Specialization Requirements

Description

The course covers the design and analysis of radio frequency integrated circuits at the transistor level using
CMOS and bipolar technologies. It focuses on system-level trade-offs in transceiver design, practical RF
circuit techniques, and physical understanding of device parasitics. Models for active devices, passive
components and interconnect parasitics are examined. The course also covers concepts in wireless system
design and their impact on design trade-offs in different transceiver architectures. RF transistor models,
passive matching networks, noise analysis and low-noise amplifier design are studied. The effects of
nonlinearity are treated along with mixer design techniques and practical bias circuits. The importance of
phase noise and VCO design will be considered.
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(ECE) - ECEN 481

Course Title

Mechatronic Design

Course Code

ECEN 481

Prerequisites

ECEN 315 - Fundamentals of Control

Classification within the curriculum

Elective (ECE Track) and Elective (CE Track)

Course Position in Study Plan Fall/Spring
Lectures 3
Tutorials 1.5
Contact Hours (weekly)
Labs
TOTAL 4.5
EG Credit Hours 3
ECTS 5
Student Workload (SWL) / semester | 125

Topic Category

Engineering Applications

Topic Level

Specialization Requirements

Description

controllers.

Mechatronics is the synergistic integration of mechanism, electronics, and computer control to achieve a
functional system. The course emphasizes system integration in which small teams of students configure,
design and implement a succession of mechatronic subsystems, leading to a main project. Lecture will
complement the laboratory experience with the operational principles, and integrated design issues
associated with mechanism, electronics and control components. Topics include: mechanisms, actuators,
motor drives, sensors and electronic interfaces, microcontroller hardware and programming and basic
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(ECE) - ECEN 493

Course Title

Graduation Project |

Course Code

ECEN 493

Prerequisites

Senior Standing

Classification within the curriculum

Compulsory

Course Position in Study Plan

Spring (Semester 8)

Lectures 3
Tutorials
Contact Hours
Labs
TOTAL 3
EG Credit Hours 3
ECTS 6
Student Workload (SWL) 180

Topic Category

Projects and Practical Training

Topic Level

Program Requirements

Description

required.

Application-oriented capstone project to show competence in major academic area, where an independent
research project is conducted under the guidance of a faculty member in the ECE program. The research
should contribute to the advancement of knowledge in the field. Written report and formal presentation are
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(ECE) - ECEN 495

Course Title Graduation Project Il
Course Code ECEN 495
Prerequisites ECEN 493 - Graduation Project |

Classification within the curriculum Compulsory

Course Position in Study Plan Fall (Semester 9)
Lectures 3
Tutorials
Contact Hours
Labs
TOTAL 3
EG Credit Hours 3
ECTS 6
Student Workload (SWL) 180
Topic Category Projects and Practical Training
Topic Level Program Requirements
Description

The continuation and completion of the capstone project.
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(ECE) - ENTR 301

Course Title Selected Topics in Entrepreneurship
Course Code ENTR 301
Prerequisites NONE

Classification within the curriculum Compulsory (All Tracks)

Course Position in Study Plan Fall
Lectures 15
Tutorials 1.5
Contact Hours
Labs
TOTAL 3
EG Credit Hours 2
ECTS 4
Student Workload (SWL) 100
Topic Category Business
Topic Level Program Requirements
Description

In this course, students get an overview about the definition of entrepreneurship, examples of successful
innovations, and the prospects of starting a company. The course covers idea generation and identifying
opportunities, business model canvas, and an overview of some business fundamentals such as types of
businesses and business functions, in addition to communication and presentation skills.
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(ECE) - NSCI 102

Selected Topics in Environmental
Course Title .
Science
Course Code NSCI 102
Prerequisites None
Classification within the curriculum Compulsory (All Tracks)
Course Position in Study Plan Spring
Lectures 3
Tutorials 3
Contact Hours (weekly)
Labs
TOTAL 6
EG Credit Hours 4
ECTS 6
Student Workload (SWL) / semester | 150
Topic Category Engineering Culture
Topic Level Program Requirements
Description
A course in any of the fields of environmental sciences related to the discipline it is offered to.
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