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Specialization 3 structured | 2 focus areas Flexible Flexible Multiple
Tracks (40+)
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ABET Accredited No Yes Yes Yes Yes
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: f\jal,d\ °

&M‘ .
J\AAS\ 2y e
kAl ?BJ .

Digits Area code Character Area Description
(1-99) Code
(Two characters)
01 CE Circuits and Electronics
02 CA Computing Algorithms
03 CO Computer Architecture and Organization
04 DD Digital Design
05 ES Embedded Systems
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Digits Area code Character Area Description
(1-99) Code
(Two characters)

06 CN Computer Networks

07 IS Information Security

08 SP Signal Processing

09 SR Systems Resource Management

10 SD Software Design

11 Al Artificial Intelligence

12 IT Internet of Things

13 IE Innovation & Entrepreneurship

14 CS Cyber Security

15 EL Elective

16 CP Capstone Project
EC2CEO1

EC 2 CE 01
Computer Engineering Level o Field . Seql-lence
(second year)| (Circuits and Electronics) (First)
EC4AI01
EC 4 Al 01
Computer Engineering Level - Field . Seql_lence
(fourth year) (Artificial Intelligence) (First)

el lasw gl e dual all col ) 434l LM@&MYU C}M}S\ J;}AM?\AAS“\ Crausays JMY\
Adball

)’)_Ajua:\_miié_“\)lau_cMHEHJ;QY\A.AJQUJLHL@jg@u\eMQSﬁ: @ﬂﬂmm\

JA'\JM}AJ)JEA\&}LA\&@\}&@)JM\eEJJd\;A\)'AJJ&}LAA\Q,H@;J\)A}:\; el 414081

sl (e ypand) (i) 18 paly

By

ol el

(Program Courses) melill &ly5de 14

(General Courses) du bial| wily yid| 14.1

il zwi"/QLch.“ Sde Sde ekl ! il 505
o ol | Jers | alpalze | @lasgdl (sl +5e)
3 3 English Language | 1 24, l=5¥1 4| GH141
GH141 3 3 English Language Il 2 2;l=3¥1 2a )l GH142
2 2 Arabic Language | 1 & ,all 22U GH150
GH150 1 1 Arabic Language Il 2 4,211 23| GH151
- 1 1 Technical Writing 55 ,LS GH152
3 3 Mathematics | 1 b, GS101
GS101 4 4 Mathematics Il 2 Lol GS102
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S/oleludl sue Sde AP
S 2
QL.‘.‘-E-““%'l 8 )‘l e ))-5—“ 4y
coyds | Jease Slpolze Slasgll (éﬁ_l.z.‘ +Lj)“-’)
- 3 3 Physics | 1 4aub GS111
GS111 3 3 Physicsll 24 b GS112
GS111 3 1 Physics Il Lab. Joas danbs GS112L
- 3 3 Chemistry dsle LS GS115
- 3 1 Chemistry Lab. Jaxs sLeasS | GST15L
GS102 3 3 Mathematics 11l 3 Zual__') GS203
- 3 3 Mathematics IV 4 Zgal_p GS204
GS203 3 3 Probability & Statistics ¢ o) GS206
- 2 2 Engineering Drawing gw.ia e, GE127
- 3 3 Engineering Mechanics | | dwaia Keolips GH121
GE121 3 3 Engineering Mechanics Il 1l dwaia Keoligs GE222
45 b—a:pu
(Specialized Courses) dume@inial| @il pil| 14.2
goadl/cileludl sue
dde ALl el
abacd il 28] 54
ol | e | alslxs | @lasgdl (&5}}[’“‘ +L_=’)"')
GS112 GS102 1 3 3 Systems & Circuits 25L S cloglatag yilgs EC2CEO1
AL S Slaglaiag 4519 Jans
EC2CEO1 3 1 A8 Sleglaios EC2CEOTL
Systems & Circuits Lab.
Cgalodl Aoa s Aoude
Gs112 Gs102 3 3 - 7 EC25D01
Intro. to Computer Programming
G gudall Aoy dadia Jeza
GS112 GS102 3 1 X EC2SDO1L
Intro. to Computer Programming Lab
gt 2SN Al
EC2CEO1L EC2SDO01 3 3 EC2SD02
Object Oriented Programming
o) 25131 )] Jans
EC2CEO1L 3 1 EC2SD02L
Object Oriented Programming LAB
GS206 GS203 1 3 3 Discrete Structures dyaaill (Sl ! EC2CA02
GS204 EC3CE02 1 1 3 3 Signal and Systemsakais <l Ll | EC3SPO1
Al S Laslag ol
GS115 EC2CEO1 1 3 3 o 7| Ec3ceo2
Electronic Material & Devices
EC2CEOL EC3CE02 1 3 3 Electronic Circuits | 1 459 4SJ] L5195 EC3CEO03
EC2CEO1L EC3CE02 3 1 Electronic Circuits | Lab. 1 459 i3] 5195 Jense EC3CEO3L
a9 AST) H5lgo
EC3CEO3L EC3CEO3 1 3 3 EC3CEO4
Electronic Circuits Il 2
A9 S L5190 Jana
EC3CEO3L EC3CEO3 3 1 EC3CEO4L
.Electronic Circuits Il Lab 2
Ayl g Adiladll LYY
GS206 EC3SPO1 1 3 3 . L EC3CNO1
Analog and Digital Communications
3.3.43).”3 @SL&\.‘J‘ QYL@SY‘ Jo—u:
GS206 EC3SPO1 3 1 EC3CNOL
.Analog and Digital Communications Lab
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tw?l/al.cbdl Sue

dde )J.El‘ |
AW = 2584 34,
ol | e | alpsles | Slusgdl (= +0)
| sl ?.da_u a1 4y jlaza
EC3DDO1 EC2SDO01 3 3 . }. J, EC3CO01
Computer Architecture and Organization |
EC3DDO1 EC2SDO01 3 1 2 EC3CO01L
Computer Architecture and Organization | LAB
liaslslls bl A,
EC2CA02 EC2SD02 3 3 EC3CAO01
Data Structures & Algorithms |
GS204 EC2SDO01
1 3 3 Intro. to Numerical Analysis sl L=l dauie EC3SD03
+GS203 GS127 N
EC2CEO1 3 3 Digital Systems | | 408y =laglaio EC3DDO1
EC2CEO1 3 1 Digital Systems | Lab. 408y leslain Joas | EC3DDO1L
EC3DDO1L+
EC3DDO1 1 3 3 Digital Systems Il Il 44038, &laglain EC3DD02
GE127
EC3DDO1L Aol QLASJG.LA. i Jn.:.a
EC3DDO1 3 1 i EC3DDO2L
+GE127 Digital Systems Il Lab.
EC3CNOT+ S 5 i) Sl
EC3DDO1 3 3 L EC4CNO2
EC3CNOL Data Communications and Networks
EC3CNOT+ GlSud g bl Juall Laas
EC3DDO1 3 1 EC4CNO2L
EC3CNOL Data Communications and Networks Lab.
EC3CEO4 L EC3CEO4+ - .o
3 3 Embedded Systems daarall Aty EC4ESO1
GE222+ EC3DDO02
EC3CE04 L EC3CE04+ Taedall AaladY) foas
3 1 EC4ESO1L
+ GE222 EC3DD02 Embedded Systems Lab.
EC3SPO1+ EC3CEO4 + Ll I oslegla
1 3 3 Jﬁj PSZJ }LLM EC4SP02
EC3CEO4L Control Systems Engineering
EC3SPO1 EC3CEO4 + L) roizﬂ | Ql.a,.la.m‘ w e
3 1 4—‘-&-‘ EC4SPO2L
EC3CEO04L Control Systems Engineering Lab
Ll e Adlae
EC3SD03 EC3SPO1 1 3 3 EC4SP03
Digital Signal Processing
FeCAoT 3 3 (6] S il EC3SRO1
EC3DDO02 1 eratin stems a4l A%
EC3C001 P 8y ) ks
EC3DD02+ | EC3CO01+ [maladl adasi g 4y laze
1 3 3 . o= EC4C0O02
EC3DDO2L EC3CO01L Computer Architecture and Organization Il
EC3C001 | EC3CNO1 3 3 Information Security < steall al | EC4IS01
e 3305 (oaig) HlSLY)
GH152 EC3CO01 3 3 EC4IEO1
Engineering Innovation & Entrepreneurship
EC3CAO01+ Sl N K4
EC3CE02 1 3 3 " EC4AIO1
EC3SD03 Artificial Intelligence
S A gal) dania
EC3SRO1 EC4C0O02 1 3 3 . . EC4CO03
Introduction to Quantum Computing
FCAE0T 4 4 B.Sc. P Se] EC5CPOO
EC4CNO2 .Sc. Project 7,5z v
EC4CO02+ Ject =g
85 & 9—azxll
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(Elective Courses) dulybmii of| il g ik | 14.3

@ dazll wlylad) asl 389 0985 Gy 8L Lz e Bulys &lyyde 4 sae sl k]l Ak
Ba912 adlgy "sLed¥l ol of (£lla¥l A of il a¥) " QIS 5y 2L @slgall

Aol

First Option: Cybersecurity Option il sl ool : Jodi sl

) w&f‘/&bb«]‘ AL s ))51‘ M‘ )
e ) > Sy
ol | e | alpsles | Slusgdl (L.Sjl-lﬁ" +‘,J’)"')

gl Sl i
EC3SRO1 EC41S01 3 3 > o EC5CS01
Computer Network Security

Ametd| Ay Ayl ad! ol
EC3SRO1 EC41S01 3 3 EC5CS02
Cloud and Infrastructure Security

i o) el
EC3CO01 EC4ISO1 3 3 o 7SO Eescso3
Security of Internet of Things
3 3 Elective | ’ | slasi | ECSELOT
Second option: Artificial Intelligence Option (gsbila@¥l sEadl : guilidl jluddf
EC3CAO1+ < A1 e dsanll i)
EC2CA02 3 3 Grandl pleills puanl) KAV o0
EC4AI01 Neural Networks and Deep Learning
EC3CAO1+ »
EC2CA02 3 3 Sl s, | Eesains
EC4AI01 Computer Vision
EC3CAO1+ 2odlt 5
EC2CA02 3 3 Al Basadl | e s 04
EC4AI01 Soft-Computing
3 3 Elective II | Il ,lzsi | ECSELO2

Third option: Internet of Things (I0T) skl el | : sl 5l

EC4ESO1 EC4CNO2 3 3 ’ LY Cu yh) e tum EC5ITO1
Introduction to Internet of Things

EC3CE04 3 3 "“:L“:’y\ “—“)‘“}1 Lﬁjﬂ\ ‘—’L:."')J“Sj] EC5ITO2
Power Electronics for IOT

ECACO02 EC3CE04 3 3 AM.\;AH a:;a\)bl‘gl A%I\A 4;},\%.4\ ‘)4\}31\ u)le;wa; EC5ITO3
Mixed Signal Printed Circuit Board Design

3 3 Elective I11 ‘ lg,lzsi | ECSELO3

Mﬁﬂ M@.@kjcﬁm 1.»5.”9“ Slusgdl sue okl 15

. . . Luawaddl) @ Aall
Avaaddl) i ) Sal) & Ao Q g q Q Q q G q
o) 2l 4, 5 il &:u :\.. Slal) Lalal) puutigh) o slad) Lalad) Lpalua) o glal Ayl  glal
) FIRT) Tadl) Teadl) FIRT Tl Tl acal]
) O &y sial) Oa &y siall Oa &y siall O &y siall oa L giall
ER~3 ER~3 ERT~3 KR~ e
A laal . K XN . e laal . e Al . e laal .
gl LKA gl ilas gl gl Sifas ol gl Sifas ol gl Silas gl
A1) 4,181 4,181 PR 4,181
pedl Luia
142 8.45% 12 59.85% 85 5.63% 8 19% 27 6.8% 10 dpi R
Baaly ’
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&S
i L Ml EE 5 |53
o) el — — e = = _ - s )
= a 9 o) ) =
3 eI 3 (137343 — 3 s
J D 3 J| J S
- Al agle 3|3 |3 | English Language 1 GH141
- Al o le 313 |3 | Physics 1 GSI111 3
0 - Al agle 2|3 |2 | Arabic Language I GH150 1 4
- GH150 il ol 1|1 ]1 | Arabic Language 1I GHI51 =9
GS203 Al agle 3|3 |3 | Probabilities. & Statistics GS206 3
- Al 5le 313 |3 | Mathematics I GS101
GH141 Al agle 313 |3 | English Language 11 GH142 _
GS111 Al agle 313 |3 | Physics Il GS112 :
© GS111 dulalagle |3 3 |1 | Physics I Lab. GS112L 2
* - Apulal asle 3|3 |3 | Engineering Mechanics I GE121 5 )
GS101 Al agle 414 |4 | Mathematics Il GS102 LY
- Joulul le 212 |2 | Engineering Drawing GE127
GS112 + GS102 (] 314 |3 | Systems & Circuits EC2CE01
GS102 e 313 |3 | Intro. to Computer Programming EC2SDO01
(ad Intro. to Computer Programming EC2SDOIL | 5
3 311 :
LAB i 4
= GS102 Al agle 313 [3 | Mathematics I1I GS203 5 ﬂ‘
- Al agle 313 |3 | Eng. Mechanics II GE222 3
- Al o gle 3133 Chemistry GS115
- dulilagle |13 301 Chemistry Lab. GS115L
EC2SDO01 (aadl 313 [3 | Object Oriented Programming EC2SD02
EC2SDO01+ 3 311 Object Oriented Programming EC2SD02L
EC2SDO1L LAB
EC2CEO01+ (rarad Electronic Mat. & Devices EC3CE02 | 3J
3143
- GS115 3’ .
= EC2CE01 e 313 |3 | Digital Systems I EC3DDO1 | = B
EC2CEO01 gadi |3 3 |1 | Systems & Circuits Lab. EC2CEOIL | I
EC2CEO01 i |3 3 | 1 | Digital Systems I Lab EC3DDOIL
GS102 Al agle 313 |3 | Mathematics IV GS204
GS203+ G206 il 313 |3 | Discrete Structures EC2CA02
EC2SD01+ EC3DDO01 N NERE Computer Architecture and EC3CO001
Organization |
EC2SD01+ EC3DDO01 R Computer Architecture and EC3CO01L
3 311 .
Organization | LAB
EC3CE02 + (radl 3 3 | Electronic Circuits I EC3CE03 =
EC2CEOIL 3 1
© EC3CE02+ (i 5 |1 | Electronic Circuits I Lab. EC3CEO3L | 2 4
A EC2CEOIL 3 49
EC2SD02+ EC2CAO02 e K 3] 6|3 | Data Structures & Algo. | EC3CAO01 %
EC3DDO1+ (ad] 3 4 3 Digital Systems II EC3DDO02
EC3DDOIL
EC3DDO01+ e 311 Digital Systems II Lab. EC3DDO02L
EC3DDOI1L <
EC3CE02+ GS204 e | 314 |3 | Signal and Systems EC3SP01
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i; ‘3, e L) 9' 3. < =
5 clllaial) O 7122 . " 3 3
5 s 3 ; 9 J J ) 3 =
HIEET i (35431 i |3
J D J 3 J| J ]
EC3CE03+ (rasadl 1134l 3 Electronic Circuits I1. EC3CE04
EC3CEO3L
EC3CE03+ (rasadl 3 30 Electronic Circuits II Lab. EC3CE04L
EC3CEO3L
EC3CAO01+ B 113lals Operating Systems EC4SRO1 =
EC3DD02+ EC3CO01 1
~ | EC3COO1+EC3COO0IL+ |  auadl 333 Computer Architecture and EC4CO02 | - i’)
EC2SDO01+ GS204+ aradl 213l als Intro. To Numerical Analysis EC3SD03 %
GS127
EC3SP01 + GS206 B 3] 3| 3| Analog and Digital EC3CNO1
Communications
EC3SP01 + GS206 il |3 3| 1| Analog and Digital EC3CNO1
Communications Lab. L
EC3CAO0I+ R 3| 3| Artificial Intelligence EC4AI01
EC3SD03+ EC3CE02 13
GE222+ EC3CE04 + (il 3| 3 | Embedded Systems EC4ESO01
EC3CE04 L+ EC3CO01 3
GE222+ EC3CE04 + (sanadl 3| 1| Embedded Systems Lab. EC4ESOIL | =
EC3CE04 L+ EC3CO01 3 i
~ | EC3CE04 + EC3CE04L+ |  auadl 3| 3 | Control Systems Engineering EC4SP02 4
-~ EC3SP01 1]3 rj 9
EC3CE04 + EC3CE04L+ B 3| 1| Control Systems Engineering Lab. | EC4SP02L .
EC3SP01 e b
ECACO02+EC3SRO1 . . 113 313 glct);c;gﬁfltrllc;n to Quantum EC4CO003
EC3CO01 + GH152 R 1| 3] 1] 3| Engineering Innovation & EC41EO01
Entrepreneurship
EC3SP01 + EC3SD03 e B 314 |3 | Digital Signal Processing EC45P03
EC3CO01+ EC3CNO1 (Pauadi 313 |3 | Information Security EC41S01
EC3CNO1+ R 3|3 |3 | Data Communications and EC4CNO2 |
EC3CNOIL+ Networks 1
© EC3DDO1 )
= EC3CNOI1+ il |3 3 |1 | Data Communications and EC4ACNO2L | 3 ':b
EC3CNO1L+ Networks Lab. 3
EC3DDO01
(sauadl 31313 ELECTIVE
(sauadl 31313 ELECTIVE
EC4ESO1 + (aad] 4| 4| B. Sc. Project EC5CPOO | _
o | EC4C002+ EC4CN02 49
- RO 333 ELECTIVE ],
(aadl 31313 ELECTIVE
EC5CPOC (uad] 0 |0 | B. Sc. Project EC5CP00 _
o i .z;’
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Computer Engineering Dep. - Course Diagram

ECSAI02

LCSAI0D

LCSAI0S

Artificial Intelligence
Fldaa S5

|—> ECASPOZ+
EC4SPO2L

A

————————

Gs115. —I
EC3CEO2+

¥ EC2CEOIL

Gs127

P — V S—

ECICA02 T
-
es10 ECRCNO1+
EC3CNOIL
65206 J
it
—* Ecaceoa+

65102
‘—— " EcaceoaL
TV

5111 L — [
ECICE0d+ Y

ECICEQAL
asiz —| —>-— ccacon
ECICEOl ——|
Course Coding Structure
GH1a1

[ |
EC3CO01+ ECA0003 Department prefix Level/Year Fleld/Subarea Sequence
« 1 v 1z 1]

ABC
L’Eeauenlial course number (01 - 93)

o characlers representing Lhe course subare4

|
|
|
- |
L |
| erornad 3
‘J—>%—’ R EC5CPOO [
|

o

il

EC4CO02

Internet of Things (1oT)
LMl g

AL
i

i

GH1a2

ECZDD0IL ECAIEO1

EC3DDO2+ irstdligit (1-Freshman, 2- Sophomore, 3- Juniar, 4 - Senior) |
EC3DD02L

il

GH150

"RC" for Computer Engineering

® Example:
*EC2CE0L: Systems & Circuits (Level 2, Cireuits and Electronics Subarea, Course 1}
#ECAAID1L: Artificial (Level 4, Artificial Subarea, Course 1)

H151

GH152

i

(Course Content) &lyyall sgixe 17

General course contents doladl oy 8l goima

GS101 Mathematics | 3(3-1-0)

Limits, continuity, derivatives, chain rule, higher derivatives, implied diffraction, trigonometric
functions, maxima, minima, point of inflection, curve sketching, rolle’s theorem, mean value
theorem. Definite and indefinite integrals: Definition, area under a curve, area between two curves,
volume of solids of revolution. methods of integration: integration by substitution, integration by
parts.

GS102 Mathematics Il 3(3-1-0)

Methods of integration: by partial fractions, by successive reduction formulai, transcendental
function; differentiation and integration of transcendental functions. Complex numbers, partial
differentiation, applications on relative maxima and minima, the method of Langrange multiplier.
Multiple integration with applications.

GS111 Physics | 3(3-1-0)

Waves: wave equations, traveling waves and stationary waves; principles of superposition, Doppler
effect.

Sound: Definitions, velocity of sound in air and material media and it’s vibration. Velocity of
transverse and longitudinal vibrations in wires and rods. Echoes briefly.

Optics: properties of light, the electromagnetic character of light, sources of light and their spectra,
absorption and scattering, dispersion, polarization of light.

—18— Lailyh daals — Canlald) duaia pxad Jula



GS112 Physics Il 3(3-1-0)

Electrostatics: changes and fields, the electric potential; electric current, the magnetic fields,
electric fields in matter. Photoelectric effect, Einstein’s explanation and quantum theory of the
hydrogen atom, radioactive decay law derivation.

GS112L Physics Il Lab 1(0-0-3)
Experiments about sound, light, electricity, magnetism, heat and electro-chemical conversion.

GS115 Chemistry 3(3-1-0)
Pre-requisite: Nil

Measurements and Sl units; chemical equations and stoichiometry; structures of atom and periodic
relationships, chemical compounds: the gaseous state; solutions-electrolytes and non-electrolytes;
acids and bases; thermochemistry; chemical equilibrium; ionic equilibria | and Il ; organic chemistry.

GS115L Chemistry Lab 1(0-0-3)
Pre-requisite: Some experiments related to GS115 course.

GE121 Engineering mechanics | 3(3-1-0)
Pre-requisite: Nil

Statics of particles; forces in plane and space; statics of Rigid bodies: equivalent system of forces;
equilibrium in two and three dimensions, work and energy, analysis of trusses, frames and
machines, free body diagram; kinematic; stability friction, centroids and center of gravity-lines,
areas and volumes. Moment of inertia of areas and masses.

GH141, GH142 English (1,I1) 3(3-0-0)
Pre-requisite: Nil

GH141, GH142 are complementary courses designed to introduce the student to the basic patterns
of scientific English at the introductory stage and thereafter deals with more advanced materials.
Each cover: Intensive reading of passage containing material the student needs with comprehension
questions, contextual references, vocabulary exercises and affixation. The study of scientific
vocabulary which includes use of dictionary, spelling rules and affixation. Revision and study of basic
English verb tenses, active and passive. Description of the laboratory experiments. Study and use of
the passive voice in scientific technical English. Ing form. Compound nouns.  The English noun
phrases, relative clauses, denotation of relatives, relations in active and passive voice. Summary
writing.

GH150 & GH151 Arabic (1,11) 3(3-0-0)
Pre-requisite: Nil

Review of Arabic courses taken in high school, including construction of Arabic sentence, spelling
and punctuation

GH152 Technical writing in Arabic 1(2-0-0)

Pre-requisite: GH151
Writing technical reports, report preparation and presentation.

GS203 Mathematics lll 3(3-1-0)

Pre-requisite: GH102
Vector analysis, div, grad, curl, green’s, gauss’s and stocks theorems and their applications. linear

algebra, matrix and their applications in-Euclidean space, vector spaces. Matrix, algebra of matrices,
rank of a matrix, linear transformation, system of linear equations, equivalent and similar matrices,
eigenvalues and eigenvectors.

GS204 Mathematics IV 3(3-1-0)

Pre-requisite: GH102
Ordinary differential equations, differential equations of first order and first degree, different forms,

non-linear differential equations of first order, linear differential equations with constant
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coefficients; homogenous case, method of variation of parameters, method of undetermined
coefficient; method of Laplace transforms, simultaneous differential equations; solution of
differential equations in series; gamma, beta functions, Bessel functions, modified Bessel functions,
legendry polynomials; spherical harmonics, hypergeometric function.

GS206 Probabilities and Statistics 3(3-1-0)
Pre-requisite: Nil

Probability: concept of a random experiment and a simple space; addition and multiplication laws
of probability; conditional probability and independence, bay’s theorem and its application. random
variables and their probability distribution; binomial, Poisson, normal, gamma, exponential, uniform
and Cauchy distributions at their properties. Basic statistical concepts: statistical data, measures of
central tendency, dispersion, skewness and kurtosis. regression and correlation coefficients, non-
linear regression fitting of linear and non-linear regression to data. Multiple linear regressions and
multiple correlation coefficient.

Department Core Courses contents Aaaseid] Oy v Goies

EC2CEO1 Systems and Circuits 3(3-1-0)

Pre-requisite: GS102 and GS112

Basic definitions of voltage current and power. Kirchhoff’s voltage and current law

Resistive basic circuit analysis, Advanced circuit analysis techniques

Capacitors and inductors and their voltage and current relations. And related power and energy
relationship, Natural and step response of first order circuit, Natural and step response of second
order circuit, Sinusoidal steady state response, AC power calculations

EC2CEO1L System and Circuits Lab 1(0-0-3)

Pre-requisite: EC2CE01

This laboratory course provides hands-on experience with electrical circuits and systems, focusing
on fundamental concepts such as voltage, current, power, and circuit analysis. Students will learn to
use measurement instruments, analyze circuit behavior, and apply Kirchhoff's laws, bridge
measurements, and AC/DC circuit analysis techniques. The course emphasizes practical skills in
designing, building, and testing circuits, as well as interpreting experimental results.

EC2SDO1 Introduction to Computer Programming 3(3-0-0)

Pre-requisite: GS102 and GS112

Computer organization, main hardware components. Machine language versus high level language.
Number systems — representation, conversion, and operations. Arithmetic and logical operations
and expressions. Basic programming constructs using C syntax, process, decision and loops. Arrays.

Subprograms and modular programming. Input and output techniques. Pointers.
EC2SDO1L Introduction to Computer Programming Lab 1(0-0-3)
Pre-requisite: GS102 and GS112

Accompanies. EC2SD01. Experience in software construction; testing, debugging, and associated
tools; configuration management; low-level file and device I/O; languages to include C, C++, and/or
other appropriate languages in support of the computer engineering program.

EC2SD02 Object Oriented Programming 3(3-0-0)

Pre-requisites: EC2SD01

This course introduces students to the fundamental concepts of object-oriented programming
(OOP). Topics include classes, objects, inheritance, polymorphism, abstraction, encapsulation,
exception handling, file I/0, graphical user interfaces (GUIs), generics, and multithreading. Students
will develop, test, and document programs using Java or C++. The course emphasizes structured
design, problem-solving, and practical programming skills.
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EC2SDO2L Object Oriented Programming Lab 1(0-0-3)

Pre-requisites: EC2SD01 + EC2SD0OL

Accompanies. EC2SD02. This laboratory course complements the Object-Oriented Programming
(OOP) lecture course by providing hands-on experience with OOP concepts. Students will implement
and test programs using Java or C++ to explore classes, objects, inheritance, polymorphism,
abstraction, exception handling, file 1/0, GUIs, generics, and multithreading. The course emphasizes
practical programming skills, debugging, and documentation.

EC3SP01 Signal and Systems 3(3-1-0)
Pre-requisite: EC3CE02 and GS 204

This course introduces the fundamental concepts and techniques for analyzing signals and systems
in both continuous-time and discrete-time domains. It covers topics such as signal representation,
system response, convolution, stability, Laplace transform, z-transform, Fourier series, Fourier
transform, sampling, state-space analysis, and applications to communications, feedback, and
controls.

EC3CE02 Electronic Materials and Devices 3(3-1-0)
Pre-requisite: EC 201

Electronics in solids - energy bands, carrier density, mobility, resistivity. P-N junctions -properties
(Thermal-equilibrium: Built-in potential barrier, Charge density, minority carrier concentration at
equilibrium, Space charge width: depletion layer widths for n-side and p-side, Electric field and
Current density of pn junction at equilibrium. Reverse bias and Forward bias), Semiconductor diodes
(Zener diode, LED, LASER and photodiodes), diode’s applications (Rectification, clamping, clipping,
voltage regulator and voltage doubler.), characteristic of BJT and FET transistors.

EC3CEO3 Electronic Circuits | 3(3-1-0)

Pre-requisites: EC2CE01 and EC3CE(2

BJT and FET Transistors biasing. Stability of BJT and FET transistors, single and multistage BJT and
FET amplifiers. Bode plot and transfer function, Frequency-response of single and cascaded
amplifiers. IC biasing

EC3CEO3L Electronic Circuits | Lab. 1(0-0-3)
Pre-requisite: EC2CE01, EC2CEO1L and EC3CE02

Accompanies EC3CE03. This laboratory course provides hands-on experience with electronic circuits,
focusing on small-signal analysis, transistor models, and amplifier configurations. Students will work
with bipolar junction transistors (BJTs) and field-effect transistors (FETs) to design, analyze, and test
common base, common emitter, common collector, common source, common gate, and common
drain amplifiers. The course also covers multi-stage amplifiers, frequency response, and Bode plots.

EC3CEO4 Electronics Circuits Il 3(3-1-0)

Pre-requisites: EC3CE03 and EC3CEO3L

This course is a second course in Microelectronics series of courses, the course provides design
overview of the differential amplifiers including Operational Amplifiers, instrumentation amplifiers
and other multi stage amplifiers, Feedback, frequency response and compensation techniques, the
course also covers applications of operational amplifiers including active filters, oscillators,
comparators, ADC and DAC converts. The course also covers the design, analysis, sizing and
propagation delay optimization of CMOS digital electronic circuits including INV, NAND, NOR, XNOR
also design and characterization of FlipFlops and dynamic and static Memory cells.

EC3CEOAL Electronic Circuits Il Lab 1(0-0-3)
Pre-requisites: EC3CE(03 and EC3CEO3L

Accompanies EC3CEO4. This laboratory course provides hands-on experience in electronic circuits
with a focus on operational amplifiers, IC amplifiers, feedback systems, frequency response, filters,
CMOS digital logic circuits, and memory/clocking circuits. Students will design, analyze, and
implement electronic circuits while exploring their practical applications.
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EC3CNO1 Analog and Digital Communications 3(3-1-0)

Pre-requisite: EC3SP01 and GS 206

Telecommunication Fundamentals: Free space propagation characteristics, phasors, Fourier
transform, spectrum analysis, random signals. Analogue: continuous wave modulation (AM, DSB,
SSB, VSB, QAM, FM, and PM), complex envelope, receivers, error and noise analysis. Digital:
sampling, quantization, Digital Baseband (PAM, PWM, PPM, PCM, DM, and line coding), Passband:
techniques (Binary and M-ary signaling ASK, PSK, FSK, QPSK, QAM), multiplexing techniques (FDM,
TDM, and quadrature multiplexing), inter-symbol interference and eye diagrams, Systems: Analogue
and Digital PSTN, Satellite Communication fundamentals, Satellite television.

EC3CNO1L Analog and Digital Communications Lab. 1(0-0-3)
Pre-requisite: EC3SP01 and GS 206

The Analog & Digital Communication Lab trains students in analog and digital communication
subsystems. Students learn to use subsystems (in the form of kits and discrete components) in
communication. They are also trained to implement the core concepts of signal communication
using software tools.

Accompanies EC3CNO1

EC3C001 Computer Architecture and Organization | 3(3-1-0)

Pre-requisites: EC2SD01 and EC3DD01

This course is an introductory course to computer systems, the course provides an overview of
computer hardware components such as processors, memory subsystems, 1/O devices and
computer software like assembly language, operating systems, compilers, assemblers and linkers.
The course also talks about the interface between hardware and software and the interactions that
occurs between them.

EC3CO01L Computer Architecture and Organization | Lab 1(0-0-3)

Pre-requisites: EC2SD01 and EC3DDO01

This lab course provides hands-on experience with fundamental computer system concepts.
Students will explore computer architecture, software layers, instruction set architecture, assembly
language programming, and CPU execution. Topics include simulating data paths, implementing
arithmetic operations, analyzing performance metrics, investigating memory systems and
management, and examining motherboard chipsets.

EC3CA01 Data Structures and Algorithms 3(3-1-0)
Pre-requisite: EC2SD02+ EC2CA02

This course introduces students to fundamental data structures and algorithms used in computer
engineering. Topics include arrays, stacks, linked lists, queues, trees, sorting algorithms (insertion,
selection, bubble, merge, heap, quick), and searching algorithms. The course emphasizes the design,
implementation, and analysis of these structures and algorithms, preparing students for advanced
topics in software development and problem-solving.

EC3SD03 Introduction to Numerical 3(3-1-0)

Pre-requisite: EC2SD01 and GS 204

Computer arithmetic and errors. Conditioning and stability of computations. Real roots finding
methods. Methods for solving linear systems: Gaussian elimination, factorization, and iterative
methods. Interpolation methods. Approximation by polynomials. Numerical Differentiation and
integration, as well as ordinary differential equations.

EC3DDO01 Digital Systems | 3(3-1-0)
Pre-requisite: EC2CE01

Binary arithmetic. Boolean algebra. Basic logic elements and their characteristics. Combinational
logic functions (adders, decoders, multiplexers, etc.) and their implementation. Flip-flops, gate level
realization. Asynchronous counters and registers. Introduction to ROM, RAM, and PLAs. Analysis and
design of small sequential logic systems. PLDS, FPGA.
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EC3DDO1L Digital Systems | Lab. 1(0-0-3)

Pre-requisite: EC2CE01
Design, implementation and testing of combinational and sequential logic circuits using SSI and MSI
logic modules (TTL & CMOS) (e.g. adders, counters, encoders, decoders, multiplexers, flip flops...

etc.)
Accompanies EC3DD01
EC4DDO02 Digital Systems Il 3(3-1-0)

Pre-requisite: EC3DD01 and EC3DDO01L

Digital systems. Register Transfer Level Design. Data path and control unit. Control unit structure:
hardwired, micro-programmed. ALU structure - integer & floating-point arithmetic functions. CPU
structure - basic instructions control design. ALU & simple 1/0O systems.

EC4DDO2L Digital Systems Il Lab. 1(0-0-3)
Pre-requisites: EC3DD01 and EC3DD01L

Design, Implementation, and Testing of Register Level Digital Systems. Emphasizing the use of MSI &
LSI devices.

Accompanies ECADD02

EC4CNO2 Data Communications and Networks 3(3-0-0)

Pre-requisites: EC3CN01, EC3CNO1L and EC3DD01

This course is to provide students with an overview of the concepts and fundamentals of data
communication and computer networks. Topics to be covered include: data communication
concepts and techniques in a layered network architecture, communications switching and routing,
types of communication, network congestion, network topologies, network configuration and
management, network model components, layered network models (OSI reference model, TCP/IP
networking architecture) and their protocols, various types of networks (LAN, MAN, WAN and
Wireless networks) and their protocols network layer routing, link layer multiple access protocols,
MAC addresses and Ethernet, packet switching, circuit switching and physical technologies.

EC4CNO02/ Data Communications and Networks Lab. 1(0-0-3)

Pre-requisite: EC3CN01, EC3CNO1L and EC3DD01

Design and implementation of information networks based on requirements and devices such as
routers and switches; applications of information networks for data, audio, and video
communications; transmission media, modulation, error control, flow control, LANs, and Ethernet
protocols; experiments on data communication signaling and error control; data transfer and
software aspects of networks common in computing; implementation of servers and clients using
various protocols.

Accompanies EC4CNO2

EC4ESO1 Embedded Systems 3(3-0-0)
Pre-requisite: GE222, EC3CE04, EC3CE(4L & EC3CO01

This course provides a comprehensive understanding of embedded systems, focusing on their
design, development, and implementation. Topics include software techniques, real-time control,
sensor and actuator interfacing, low-power design, and error management. Students will gain
hands-on experience in building and analyzing embedded systems for diverse applications.
EC4ESO1L Embedded Systems Lab. 1(0-0-3)
Pre-requisite: EC3CE04, EC3CE(4L & EC3CO01

This Lab course accompanies EC4ESO1 and the Experiments involving interfacing memory and
peripheral devices to a microcomputer; design of software to control peripheral devices; integration
of computer hardware and software for system control.

EC4SP02 Control Systems Engineering 3(3-1-0)
Pre-requisite: EC3CE04, EC3SP01

This course introduces the principles and techniques of designing and analyzing feedback systems
that support modern technology. The course covers the modeling, time response, stability, steady-
state errors, root locus, frequency response, state space, and digital control of linear and nonlinear
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systems. The course also provides hands-on experience with computer-aided design tools such as
MATLAB, Simulink, and LabVIEW.

EC4SPO2L Control Systems Engineering Lab. 1(0-0-3)
Pre-requisites: EC3CE04, EC3CE04L and EC3SP01

This Laboratory Course provides a platform for modelling and analysis of linear and nonlinear
systems with the help of hardware and software tools in the control framework. After completion of
this course, students will be able to:

Model and analyze a control system in the form of transfer function, in MATLAB, considering it’s
zeros, poles and gain. Analyze the time and frequency responses of SISO and MIMO linear time
invariant systems via various plots, for assessing the margins and stability of open loop as well as
closed loop control systems. Demonstrate the Time Domain and frequency domain response
analysis of power-sector based ‘first and second order control systems’ for assessing the system
stability and control action. Design lead-lag compensator for the ‘higher order (third order and
above) unstable control systems’ for providing the necessary compensation in order to enhance the
system response and stability. Design P, Pl as well as PID controllers for continuous process control
and tuning of ‘temperature, level and pressure based’ closed loop control systems.

Accompanies EC4SP02

EC4SPO3 Digital Signal Processing 3(3-1-0)
Pre-requisites: EC3SP01 and EC3SD03

Concept of orthogonal function. Fourier series, Fourier transform. Fast Fourier transform. Analysis of
discrete time systems. Frequency response, impulse response. Design of FIR filters. Window
technique. Frequency sampling and optical filters. Design of MR filters using analog techniques.
Butterworth and Chebyshev filters.

EC4SRO1 Operating Systems 3(3-1-0)
Pre-requisites: EC3CA01, EC3CO01 and EC3DD02

This course provides a comprehensive introduction to the fundamental concepts of operating
systems, including process management, memory management, file systems, and security. Students
will gain an understanding of how operating systems manage hardware resources and provide a
platform for application execution. The course combines theoretical knowledge with practical
examples and case studies.

EC4C002 Computer Architecture and Organization Il 3(3-1-0)

Pre-requisites: EC3DD02, EC3DD02L, EC3C0O01 and EC3CO01L

This course builds on the foundational concepts of computer architecture, focusing on advanced
topics such as memory hierarchy, pipelining, instruction-level parallelism, branch prediction, out-of-
order execution, and parallel architectures. Students will explore techniques to optimize
performance, energy efficiency, and reliability in modern computing systems with case studies on
Embedded systems and microcontroller technology, Microcontroller Architecture.

EC41S01 Information Security 3(3-0-0)
Pre-requisites: EC3CO01+ EC3CNO01

This course provides a comprehensive introduction to information security, covering foundational
concepts, threats, risk management, cryptography, and security maintenance. Students will explore
legal and ethical issues, risk assessment, cryptographic techniques, and modern security practices.
The course also emphasizes practical skills in securing systems, incident response, and digital
forensics, preparing students for real-world challenges in information security.

EC41EO1 Engineering Innovation & Entrepreneurship 3(3-0-0)

Pre-requisites: EC3CO01 + GH152

This course introduces students to the principles of innovation and entrepreneurship in engineering.
It covers the entrepreneurial mindset, opportunity recognition, business planning, and strategies for
launching and growing a startup. Students will learn how to develop business ideas, conduct
feasibility analysis, secure funding, and manage intellectual property. The course emphasizes
practical skills in creating business plans, marketing, and scaling entrepreneurial ventures.
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EC4AI01 Artificial Intelligence 3(3-1-0)

Pre-requisites: EC3CA01+ EC3SD03+EC3CE02

This course provides a comprehensive introduction to Artificial Intelligence (Al), covering
foundational concepts, problem-solving techniques, machine learning, neural networks, and natural
language processing. Students will explore search algorithms, knowledge representation, supervised
and unsupervised learning, deep learning, and reinforcement learning. The course also emphasizes
ethical considerations in Al and its applications in various domains such as healthcare, autonomous
vehicles, and robotics.

EC4C003 Introduction to Quantum Computing 3(3-1-0)
Pre-requisites: EC4CO02+EC3SR01

This course introduces students to the fundamentals of quantum computing, contrasting it with
classical computing. Topics include quantum mechanics principles, quantum bits (qubits), quantum
gates, and quantum algorithms such as Deutsch's algorithm, Grover's algorithm, and Shor's
algorithm. Students will also learn quantum programming using Python and IBM Qiskit, gaining
hands-on experience in designing and simulating quantum circuits.

EC5CP0O0 Capstone Project 4(4-0-0)

Pre-requisites: EC4ES01 + EC4C002+ EC4CN02

The Graduation Project is a capstone course designed to provide students with a comprehensive
design experience that integrates knowledge and skills acquired throughout their undergraduate
studies. The project emphasizes hardware and/or software design, experimentation, and hands-on
skills, with a focus on creativity, innovation, and practical application. Students will work on a well-
defined project with measurable goals and deliverables, demonstrating their technical competence
and readiness for professional practice.

Department Elective Courses contents gLy euddl Sy pda (Soiea

EC5CS01 Computer and Network Security 3(3-0-0)

Pre-requisites: EC41S01+ EC3SR01

This course introduces undergraduate computer engineering students to the fundamental
concepts and practices of computer and network security. We will explore various types of
network attacks and defenses, operating system vulnerabilities, web security mechanisms,
email security challenges, botnets and malware analysis, social engineering tactics, privacy
concerns, and digital rights management (DRM) issues. Through hands-on projects and
assignments, students will gain practical experience in building secure systems and
defending against real-world attacks.

EC5CS02 Cloud and Infrastructure Security 3(3-0-0)

Pre-requisites: EC4CN02 + EC3SR01

This course equips computer engineering students with the knowledge and skills to
understand, manage, and secure cloud infrastructures. Through a blend of theory, practical
exercises, and case studies, students will gain a comprehensive understanding of cloud
security best practices and be prepared to design and implement secure cloud solutions.
Understand the architecture and infrastructure of cloud computing along with the hands-on
experience in various cloud computing platforms.

Identify the known threats, risks, vulnerabilities, and privacy issues in the various layers of
cloud computing. Understand the concepts and various methods secure data management in
cloud Understand the security standards, tools, regulatory mandates, audit policies and
compliance requirements for Cloud based infrastructures.
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EC5CS03 Security of Internet of Things (loT) 3(3-0-0)
Pre-requisites: EC41S01+ EC3CO01

This course will introduce students to the security challenges and solutions specific to the
Internet of Things (IoT). We will explore the unique attack surface of IoT devices, focusing
on both physical and software vulnerabilities. Students will gain hands-on experience with
techniques for threat modeling, security analysis, and firmware reversing.

EC5ELO1 Elective | 3(3-0-0)

Pre-requisites: EC4CN02 + EC3SR01
This course covers advanced topics in Cyber Security.

EC5AI02 Neural Networks and Deep Learning 3(3-0-0)
Pre-requisites: GS203 + GS206 + EC3CA01 and EC4AI01

This course provides an introduction to neural networks and deep learning. It covers the
foundational concepts, architectures, and training algorithms of neural networks, with a focus
on deep learning models. Students will learn how to design, train, and evaluate neural
networks for various applications.

EC5AI03 Computer Vision 3(3-0-0)
Pre-requisites: GS203 + GS206 + EC3CA01+ EC4AI01

This course introduces the fundamental concepts, techniques, and algorithms in computer
vision. It covers various topics, including image processing, feature extraction, object
detection, image segmentation, and recognition. The course emphasizes both theoretical
understanding and practical applications of computer vision techniques.

EC5AI04 Soft Computing 3(3-0-0)

Pre-requisites: GS203 + GS206 + EC3CA01+ EC4AI01

This course introduces the principles and techniques of soft computing, with a focus on
computational intelligence methods such as fuzzy logic, neural networks, and evolutionary
algorithms. Students will learn the theoretical foundations and practical applications of soft
computing techniques in various problem domains.

EC5ELO02 Elective Il 3(3-0-0)
Pre-requisites: GS203+ GS206+EC3CA01+ EC4AI01

This course covers advanced topics in Artificial Intelligence.

EC5ITO1 Introduction to Internet of Things 3(3-0-0)

Pre-requisites EC4CN02+ EC4ES01

This course is an introductory course to internet of things, the course provides students with
an overview of the fundamental concepts, technologies, and applications of the Internet of
Things. In this course, students will explore the diverse aspects of IoT, including its
architecture, communication protocols, sensors, data analytics, and security considerations.
The course aims to equip students with the fundamental knowledge and skills necessary to
design, develop, and deploy IoT solutions in various domains.

EC5IT02 Power Electronics for 10T 3(3-0-0)

Pre-requisites: EC3CE04

This course is designed to provide undergraduate students with a comprehensive
understanding of power electronics in the context of IoT. Power electronics, the backbone of
the IoT ecosystem, is of significant importance, especially in IoT ecosystems. It ensures the
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IoT devices are supplied with the right amount of electrical power to function efficiently—
managing power requirements and ensuring optimal energy utilization.

The course covers the basic principles of power electronic devices, theory of DC-DC
converts and their practical applications in IoT systems. The course emphasizes the design
and analysis of power electronic circuits, including converters, inverters, and motor drives,
with a specific focus on them integration with IoT devices and systems. Through lectures,
hands-on laboratory exercises, and design projects, students will gain practical skills in
designing and implementing power electronic circuits for IoT applications.

EC5ITO03 Mixed Signal Printed Circuit Board Design 3(3-0-0)

Pre-requisites: EC3CE04 + EC4C002

This course is full of practical knowledge and will equip students with the skills that cover all the
steps required to design Microcontroller based mixed signal circuits including the schematics,
component placement, signal and power routing in multi-layer PCB. Students will understand the
challenges of Signal and power integrity issues and know how to solve them. Students will be
extensively exposed to step-by-step CAD design sessions to gain practical knowledge.

ECSELO3 Elective IlI 3(3-0-0)

Pre-requisites: EC4CN02 + EC3SR01
This course covers advanced topics in Internet of Things IoT.
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