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Study plan for the bachelor's degree

1. Schoal Engineering
2. Department ' Mechatronics
3 | Program title (Arabic) el A B g TS
i4. Program title (English) | B.5c. in Mechatronics Engineering
5. Components of Curriculum:
The curriculum for the bachelor’s degree in Mechatronics Engineering consists of {165) credit hours
distributed as follows
Nu Irlbtr- ] Type of requirement eredit hours
First University Hequirements _2'? -
Second Faculty Requirements 27
Third Department Raqu'l-r;amenm 111
Total 165

. Mumbering System:

A= Department number

-r Number Department

1 Civil Engineering

Architectural Engineering

Electrical Engineering

Mechanical Engineering
Chemical Engineering

Industrizl Engineering

Compuler Enginesering

B | wd | Gn | A | s | L | B

Mechatronics Engineering i

I'-:-: A
a
I.-
il

; : _. % S e '.":I_:‘
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B- Course number

Domain number Domain title
1] "."n:.nua] Topics
1 Mathematics and Numerical Analvsizs |
2 ' Electrical Eag_in;:c.ring o
3 Programming and computer Engineering
4 Mechanical Engineering
5 Special Topics in ]'u.En:hatl'unin:ﬁ
6 Industrial Enginesring
7 Mechatronics Enginesring
8 Modeling and Control

o @ Graduation Project

C- Course number consists of 7 digits

School 1 Department Level | Domain (Specialty) | Serial

0 9 0 8 2 3

CIF-MAC£12,03.7.2 .
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Firsi: University Requirements 27 Credit Hours:

Preparation Program Requirements
All siudents admitted to the university must apply for & degree examination in Arabic, English, and
compuler, which is prepared or approved by the university to determine their level. Based on the results of
the examinations, the student will study either one or more of the requirements of the preparatory
program. .
0l - 15 Credit Howrs)
Cowrse || Credit
M. Course Tltle No. Hours Prerequisites MNotes
1 | Basics of Arabic 200094 | 3 J20009% Paszs/Fail
2 | Arabic Languages Skills | 3201100 | 3 32001100 | PassFail
3 | Basics of English JX02089 | 3 F20Z2090 Pass/Fail
4 | English Language Skills | 3202100 | 3 3202100 Pass/Fail
5 | Basics of Computing 19320m9 | 3 19320 PassFail
Compailsory Requirements
{18 Credit Hours)
Mo, Course Title E:;“l;" Credit Hours | Prerequisites | MNotes
1 | Military Science 2220100 |3
2 || National Culture 3400100 §3
3202009
3 | Leaming & Research Skills 400001 |3 1201099
1932099
4 || Communication Skills 3400102 |3 340010
g [Ltroduction to Philosephy and Critical — 1.,,5505 | 4 3400101
.- | Thinking
6 | Human Civilization 00104 |3
[ Zero credit;
. . one-hoar
7 | Campus Life and Ethics 3400105 weekly
| meeting) |
. , 5
2
QF-AQAC-02.03.1.2
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S Electives —
. (9 Credit Hours)
Elective courses: (9) credit hours to be chosen from the firsd, second and third groups mentioned below. The student has
to choose one course from each of the groups.
(First Group)
No. Course Title c‘;q“:*‘ Credit Hours Prerequisites Nates
1 | Great Books : 00107 3
2 | Islam and Current Issues o 0400101 3
3 Arab-Talamic Civilization 2304101 E’ g
4 Jordan; History and Civilization 23007102 3
5 | Jerusalem 3400108 3
Second roup)
Mo Course Tithe c?}:j"‘" Credit Hours Prercquisites | MNotes
1 | Legal Culture 1000102 3
2 | Environmental Culture o LI.:IJ-EIU'HII 3
| ?: P‘h}'E:I:-.uJ Fitness Culbure Li0d1oo 3
4 | Islamic Culture 0400102 3 N
5 | Health Culture 0720100 3
i Third Group)
No. Course Title c?q“;“ Credit Hours Prerequisites | Notes
1 | Enatrepreneurship & Creativily 3400109 3
2 | Foreign Language 2200103 3
3 | Electronic Commerce 1600100 3
4 | Social Media 1500101 3
5 | Appreciation of Arts 2000100 3
6 | Special Subject Sl Hu;u 3
T | Administrasive skills 1601 105 3

QF-AQAC-02.03.1.2
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Second: School courses: distribated as follows:

Ao Obligatory school conrses: (27) credit hours
B. Elective school courses: (Zero) credit hoars

Course - Contact Hours Credit
Course Title Pre-Requisite
No. Theoretical | Practical | Hours
0301101 | Caleulus (1) 3 - 3 -
0301102 | Calculus (2} 3 - 3 - 0E01101
0301201 | Caleulus (3) 3 - i 0301102
0302101 | General Physics (1) 3 . 3 -
. . 0302101 or co-
| 0302111 | Practical Pii}l_ﬂu i1y - 3 | requisits
0302102 | General Phvsics (2) 3 - 3 0302101
0302112 | Practical Physics (2) . 3 1 0302102 or co-
- requisite
0901420 | Engineering Economy 3 - 3 90 Cr. Hours
. . 2 Drawing
0904131 | Engineering Drawing | 2 2 Com 3 -
(66111 | Engincering Waorkshops - 3 1 .
goo7ior | Somputer Skills for 3 - 3 1932009
Engineers
A. Dbligatory school conrses: (27) eredit hours:
B. Elective school courses: (Zero) eredif hours
Third: Specialty courses: (111) eredit hoors distribated as follows:
A, Obllgatory spectalty conrses: (102) credit hours
B. Elective specialty courses: (%) eredit hours
A. Obligatory specialty courses: (102) eredit hours:
Contact Hours Craedit
Course Hours
Number Course Title ﬂm:ﬂﬂ —_—— Pre-Requisite
- :
0301202 | Engineering Mathematics-1 3 - 3 0301201
0301241 | Lincar Algebra -1 3 - 3 0301101
0303101 | General Chemistry (1) 3 - 3
003211 :_El-eﬂril:al Clircuits (1} 3 - 3 (3021402
4
QF-AGAC0203.1.2
: AT
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Contact Hours Credit
Course - Huowrs
Number Course Title Thm:':tl Practical Pre-Requisite
A
0903212 | Electrical Circuits (2) 3 - 3 (03211
(908241 | Statics and Strength of Materials 1 £l 0302101
0904222 | Dynamics 3 - 3 0908241
0904233 | Machine Drawing - 3 | 0904131
0944331 | Mechanics of Machinery 3 - 3 0904222
0908211 | Statistics and Probability 2 - 2 0301102
0907231 | Digital Logic 3 - 3 0907101
0907342 | Object-Oriented Problem Soiving | 2 | 1 3 0907101
0908101 M:chunl':mm; Enginesring Skills 3 i 7 )
and Ethics
Computer Skills for
Do08232 Mechatronics 3 1 DoeOTI0l
Engineering Materials and 0303101 + 0008101 +
0808243 | \anufacturing Technology 3 - 3 0966111
0908310 | Engineering Numerical Methods - 3 0300241+ 0301202
0908320 | Electronics - 3 0903211
R . 908320 or co-
0908322 | Electronics Lab for Mechatronics - 3 | requisite -+ 0908232
Power Svstems and Electrical
DSDR32S Machines 3 - 3 0803212
0908526 | Electrical Actuators Lab - 3 | (408325
Industrial Communications
908333 Svatems & Networks 3 B 3 07231
Thermal Sciences for
08344 Mechs - 3 o 3 _?QEI-IE.L"E
Engineering Measuremenis and i )
008371 Signal Processing 3 3 08083 20+-0908381
. . 0301202 + (903211 +
0908381 | System Modelling and Vibrations 3 - 3_ | 0904222
0908382 | Control Systems 3 - 3 0908351
0908425 | Power Electronics and Drive 3 - 3 0908326 + 090RI2]
: : - | 0908425 or co-
O9NE426 | Povwer Elmrrmms and Dﬂw.L:!h - 3 | requisite
hMicroprocessors and
0905434 Mic trolless Applications 3 3 0907342 + (08333
Microprocessors and (KA08322 +
(908435 | Microcontrollers Applications - 3 1 0908434 or co-
Lab ) requisite
- =:‘
OQF-A0AC-DL03.1.2 |
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Contact Hours Credit
Course T - Hours P isite
Number CoarseTido Theorell | practieal re-Req
Design and Control of Hydraulic i ' P
GiaMs and Prneumalic systems . : 090834
Hydraulic and Pneumatic 0908446 or co-
1908447 systems Lab . } : ) requisite
0908472 | Transducers and Sensors 2 - 2 0908371
' (908472 or co-
908473 | Transducers and_!icmr-:- Lal:! - 3 1 requisite
. . 0S4 35 1 HOB 23S
0808474 | Bobotic Manipulators 3 - _3 490310
Digital Signals and System ) + -
D9E483 Analysis 3 ) 3 (R083 240908371
0508483 or co-
0908484 | Contral Systems Lab - 3 I requisite
0908485 | Artificial Intelligence 3 - 3 QOH4ES
408536 | Industrial Automation 2 - 2 0805434 + DR08446
Automation and Industrial 0908536 or co-
UP08338 | Process Control Lab ) ’ : requisite
I R 008434 008472 +
0908576 | Mechatronies Systems Design 2 - 2 0008483
Mechatronics Svstems Design . (008435 + DO0BARY +
008577 | Loty 3 ' | 0908576 co-requisite |
0908500 | Practical Training - . 3 | Stodent mustpass 113
- o CrHe |
| 0908394 | Project (1)* - - 1 OSSO
09083599 | Project (2)* - - 2 0908598

* Project duratien for Project (1) and Project (2) is twe regalar semesters. Project mark is registered once at the end
of project 2. Students ere allowed 1o register in project 0 after completion of 100 credit hours, and for project 1 after
completion of 120 credit hours.

CIF-ACIAL02.03.1.2
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B. Elective specialty courses: (%) eredit hours:

Course Contact Hours Credit
Mumber Course Thile | Theoretical | Praclical Hours Pre-Requisite
0934445 | Air Conditioning (1) 3 - 3 0908344
0904554 | Solar Energy 3 - 3 (908344
Information Secunty and
0907520 Netwarks 3 - 3 0908333
0917521 | Inteenet of Things 3 - 3 (0833540908434
Design of Mochine -
0908444 | - 3 - 3 0944331 o
| 0908445 | Autotronics 3 - 3 008344
0908527 | Advance Drive systems 3 3 (908425
0908552 | Mobile Robatics 3 - 3 0908474
08586 | Industdal Process Control 3 - 3 - (ADB4E2
1408587 | Modern Control 3 - 3 DO08483
Special Topics In )
(08559 Mechatronics Engineering 3 3 ) (08500
Fourth: Courses offered by other faculties and departments
A. Courses offered by other faculties depariments
Course Contact Hours Credit
N Course Title Theorctical | Practical | Honrs Fre-Reguisite
0300101 | Caleulus (1) 3 - 3 -
03001102 | Caleulus (2) 3 - 3 0301101
0301201 | Caleulus (3) L 3 - 3 0301102
0302101 | General Physics (1) 3 = 3 -
. . 0302101 or co-
0302111 | Practical Phvsics (1) - 3 1 requisite
0302102 | General Physics (2) 3 - i | 0302101
. . 0302102 or co-
0302112 F'mntn::a.l Fh:.rsl.ci{E} - 3 | requisite
0301202 | Engineering Mathematics-1 3 3 0301201
0303101 | General Chemistry (1) 3 - 3 -
0301241 | Linear Algebra -1 3 3 Q300101
r 3 %
» 1 T
CJF-AQAC0D 0312
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B. Cowrses offered by other depariments in School of Engineering

Course c Tike Confact Hours Crodit Pre-Requisite
H re- uiz
Number pame Theoretical | Practical |
0901420 | Engineering Economy 3 - 3 90 Cr, Hours
0903211 | Electrical Circuits (1) 3 - 3 0302102
0903212 | Electrical Circuits (2) 3 - 3 0903211
' 2 Drawing
404131 | Engineering Drawing 2 2 3 -
- Computer
0904222 | Dynamics 3 - 3 0908240
0904233 | Machine Drawing - 3 1 (B04131
(944331 | Mechanics of Machinery 3 - 3 (004222
0934445 | Air Conditioning (1) 3 - 3 (08344
0904354 | Solar Energy i - 3 0908344
0966111 | Engineering Workshops - 3 1 -
Computer Skills for
0907101 Engineers 3 - 3 1932099
0907231 | Digital Logic 3 - 3 0907101
Object-Orriented Problem
0907342 Solving 3 - 3 0907101
Information Security and
L R —— 3 - 3 0908333
0917521 | Internetof Things | 3 - 0908333+0908434
QF-AQAC-0203.1.2 .
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Fifth: Advisory Study Flan

First Year
First Semester Second Semester
Course Credit | Course Credit
Number Course Title Hours | Number Course Title Hours
1 0301101 | Caleulus (1) 3| 0301102 | Caleulus (2) 3
0302101 | General Phyvsics (1) 3 0301131 | General Physics (2) 3
0302111 | Practical Physics (1) 1 | 0302102 | Practical Physics (2} |
0303101 | General Chemistry (1) 3 0904131 | Engineering Drawing 3
Mechatronics Engineering Computer Skills for
OX0BI0L | gyills and Ethics | 2| 000N | e ineers :
| University Requirement 3 0966111 | Engincering Workshops 1
University Beguirement 3
Total 15 Total 17
Second Year
First Semester Second Semester
Course | credit | Commse | | Credit
Number Course Title Hours | Mumber Course Title Hours
0301201 | Calculus (3) 3 0301241 | Linear Algebra -1 3
0907231 | Digital Logic £ 903212 | Electrical Circuits (2) 3
. Computer Skills fo . :
0908232 Mmlf:tm.m' t 1 | 0301202 | Engineering Mathematics-1 3
003211 | Electrical Cireuiiz (1) 3 0008211 | Statistics and Probability 2
Statics and Strength of .
08241 Materials 3 0904222 | Dynamics 3
. . Engineering Materials and
0904233 | Machine Drawing 1 OEHEz4 3 Aanuf innghnDlnE]:l_ - £
University Requirement 3
Total 17 Total 17
- ':'."?'j
P Fva 2270 .
CF-AQAC-0203.1.2
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Third Year
First Semester Second Semester
Course | Credit | Course } Credit
Number Course Title Hours | Number Conrse Tk Huours
. . . Engineering Mumerical
0944331 | Mechanics of Machinery 3 0908310 Methods 3
0507342 gj’f:i":f”m” Problem | 3 | 00g326 | Electrical Actuators Lab 1
, Industrial Communication
08320 | Electronics 3 0908333 Systems & Networks 3
Electronics Lab for Thermal Sciences for
BOSZ2 | i onis ] 008344 | i :
Power Systems and Engineering Measurements
DIE323 | Electrical Machines 3 0308371 and Signal Processing }
System Modeling and
090R35] Vibeations 3 DSDE3I5L | Control Systems 3
Tustal 16 Taotal 16
Fourth Year
First Semester | Second Scmester
Course ! Credit | Course Credit
Number Course Tile Hours | Number Course Title Hours
. N Power Electronics and
00120 | Enginesing Beonomy | 3| 0908426 | 1, |
, . Design and Control of
0908425 ;‘]’:f Electronics and 3 | 0908446 | Hydraulic and Pneumatic 3
Syslems
Microprocessors and . .
0908434 | Microcontrollers 3 | oogaay | Fivcraullc Snd Preumatic l
Applications
. | Microprocessors and
L 0208435 | Microconirollers L 0908474 | Robotic Manipulators 3
Applications Lab
(208472 | Transducers and Sensors 2 (008483 | Artificial Intelligence 3
Transducers and Sensors | Blective Reguiremernt | 5
0908473 | ! Department
_ME:IHEB i_l}jg-i|ﬂ| Sig;mlalund 3 Univaralty Reguirameant 3
System Analysis
0908484 | Control Systems Lab 1 L
Total 17 - Tiital 17
C)F-ACAC02.00.1.2 i i
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Fifth Year
First Semesier Second Semester
Coarse Credit | Coorse Credit
Number_ Course Title Hours | Number Cowrse Title Hours
0008536 | Industrial Automation 2 University Requirement 3
Automation and Industrial o :
DO0BE3E Process Control Lab I University Requirement 3
0908576 | 135 ;"“’“'“ Systems 2 University Requirement 3
Mechatronics Systems Elective Reguirement /
0BT Design Lab : Department :
508598 | Project (1) 1 (F085%9 | Project (2) L 2
University Requirement 3
Liniversity Reguirament 3
Elective Reguirement / 3
Department R
Tustal 16 Total 14
:I o E .,__ : -I“.. *-_;?-._ 1
QF-AQACIL03,1.2 i ' ;
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Department of Mechatronics Engineering
Course Description

Calewlus (1) (3 Credit Howrs)
Prerequisite: {(Mone]

Functions: domain, operations on functions, graphs of functions; trigonometric functions;
limits: mweaning of a limit; computational fechniques, limits &t infinity, infinite limits;
continuity; limits and continuity of trigonometric functions; the derivative: technigques of
differentiation, decivatives of trigonometric functions; the chain rules; implicit differentiation;
differentinls; Roll's Theorem; the mean value theores; the extended mean value theorem;
L'Hopital's rule; increasing and decreasing functions; concavily; maximum and mindemum
values of a function; graphs of functions including rtional functions (Esymplotes) and
fumctions with vertical tangents {cusps); antiderivatives; the indefinite integral; the definite
integral; the fundamental theorem of calewlus; the area under a curve; the area between two
curves; frarscendenial functions: inverse functions, logarithmic and exponential functions;
derivatives amd integruls; limits {the indeterminate forms); hyperbolic functions and their
inversss; inverse frigonometric functions,

Caleulus (2) (3 Credit Hours)
Prereguisite: 03001101

Techniques of integration: integration by substitution; inéegration by parts, integrating powers
of trigonometric functions, trigenometric substinmtions, integrating rational functions, partial
fractions, rationalization, miscellansous substitution; improper integrals; application of
definite integral: volumes, length of & plane curve, area of a surface of revolution polar
coordinates and parametric squations: polar coordinates, graphs in polar coordinates, area in
palar coordinates; infinite seces: seguences, infinite series, comverpence tests, absolube
convergence, conditional convergencs; alternating seriss; power series: Taylor and Maclurin
series, differentiation and integration of power series.

Calenlus (3) (3 Credit Howrs)
Prerequisite: 0301102

Three-dimensional space and vectors rectangular coordinates in 3-space; spheres, cylindrical
surfaces; quadric surfaces; vecfors: dot product, projections, cross product, parametric
cquations of lines. Plancs in 3-spaces; vector-valued functions: caleulus of wector valued
functions, change of parameters, arc length, unit tangent and normal vectors, curvatume,
functions of twe or more wariable: demain, limits, and comtinuity, partial derivatives,
differendiability; iotal differeniials; the chain rele; the gradient; directional derivatives;
tangent planes; normal lines, maxima and minima of functions of two varables; Lagrange
multipliers; multiple integrals: double intepral, double integrals in polar coordinates; triple
integrals: triple integrals in cylindrical and spherical coordinates; change of wariables in
muliiple infegrals; Jacobian.

QF-AQAC-02.03.1.2
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RIIFALI] ] Genernl Physics (1) {3 Credit Houars)
Prereqguisite: Mone
Muotion in one dimension; motion in fwo dimensions; the laws of motion; circular motion;
conservation of energy; linsar momentum and collisions; rotation of a fgid object about &
fized axis; angular momentum; static squilibrium; universal gravitation; fluid mechanics;
sz oy motion.

LLEZ AR Practical Physics (1) (1 Credit Hour)
Prerequisites 0302101 or co-requisite
11 experiments cach of 3 hrs'week duration: collection and analysis of data; measurements
and uncertainties; wectors: force table; kinematics of rectilinear motion; force and modion;
collision in two dimensions; rotationsl motion; simple hasmonde motion: simple pendulum;
gus's Laws; ballistic pendulum; specific heat capacity of metals.

0302102 General Physies (2) (3 Credit Hours)
Prerequisite: 0302101
Electric field; Gauss's law; eleciric potential, capacitance and dielectrics, current amd
resistance; direct curmand circwils; magnetic field; sources of the magnetic field; Faraday's law,
inductance; allernating current circuits; the nature of light and the principles of ray optics;
image formation.

0302112 Practical Physies (1) {1 Credit Hour)
Prevequisite: (302102 or co-requisite
12 experiments each of 3 hrs'week duration: eleciric fickd mapping; specific charge of copper
ions; power transfer; potentiometer; capacitors: RC time constant; KirchofT's laws: magnetic
field of a current; lenses; Young's double slit experiments; electromagnedic induciion; Ohm's
Law; Wheatstone bridge.

(501420 Engineering Economy (3 Credit Howrs)
Prerequisite: (Passing 90 Cr. Hrs)
Major elements of feasibility studies. Principles of engineering economy. Equivalence and
compound interest formulas. Single paymert model. Uniform payment model, Gradient
payment model. Exponential payment model, Decsion cnteria for single and multiple
alternatives: present worth, anmeal worth, fiture worth, internal rate of return, benefit cost
ratio and payback methods, Income-tax effect on decision making,

0904131 Engineering Drawing (3 Credit Hours)

Frerequisite: None

Drawing equiprment and use of instrusments. Lettering, Geometric construction, Sketching and
shape description. Basic descriptive geometry, Developments and intersections. Axonometric,
oblique and perspective drawings, Multiview projection, Principal wiews, Conventional
practice, amd sectional wiews. Awmiliary wiews. Dimensioning techniques. Parzllel:
[nfroduction fo computer drawing, drawing aids, Geometrical constroction, ad the
appropriate commands of fext, editing, plotling, sections, layers, pictorial views, and
dimensioning. Auxiliary views

QF-AQAC-02.03.1.2 i :
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0966111

(7101

03010

0301241

0303101

903211

03212

Engineering Workshops (1 Credit Hour)
Frerequisite: Mone

General safety, materials and their classifications, messuring devices and their
accuracy, fils and tolerances, theoretical background for the practical exercizes
including fitting, forging, carpentry, casting, welding, mechenical saws, shearers,
drills, lathes, milling machines, shapers and grinders.

Computer Skills for Enginesrs (3 Credit Hours)
Prerequisites 193200

fundamental concepts of programming wsing one high level programming language
like O+, Java, o Python, besic structures of the programming language such as
variables; data types; control structures; arrays; functions; and introduction o records
(struct)  and object-ofiented programming  (classes  and  objects).  practical
programming skills.

Engineering Mathematics-1 {3} Credit Hours)
Prereguisite: 0301201

Ordinary differential equations, lincar differential equations of second and higher
order, systems of differential equations, phase plane, stability, series solutions of
differential equations, crthogonal functions, Laplace trapsforms, linear swstems of
equations, matrices and determinands,

Linear Alpebra -1 (3 Credit Hours)
Prereguisites 0301101

Systems of lincar cquations; matrices and matrix operations; bomogeneous and
nonhomogencaus systems; Gaussian elimination; elementary  matrices and a method
for finding; determinants; Buclidean vector spaces; linear transformations from to and
their properiies; general vecior spaces; subspaces; basis; dimension; row space;
column space; null space of a matrix; rank and nullity; inner product spaces;
cigenvalues and diagonalization; linear transformations.

General Chemistry (1) (3 Credit Hours)
Frerequisite: None

Measurements and significant figures, chemical reactions; stoichiometry; the gascous
state; thermochemistry; electronic strocture and periodicity; chemical bonding
molecular shapes; states of maiter and infermiolecular forces.

Electrical Circuits (1) (3 Credit Hours)
Prereqguolsite: 0302102

Unis, definitions, and simple circuits. Circuit analysis technigques. Inductance and
capacitance. Bpurce-free KL and RC circuits. The application of unit-step forcing
functlons, The RLC clreuits. The sinusoddal forcing functions. The phazor concepts.
The phasor relationships for B, L, and C. Impedance/admittance. The sinuscidal
stendy state response. Cincwit analysis using MATLAB and SPICE.

Electrical Clrcnits {2) (3 Credit Honrs)
Frerequisite: 0H3211

Average power and s values, Palyphase circuits. Three phase Y- and Delta- conmectic
Complex frequency. The damped sinuseidal forcing function. Frequency responss.
Parallel and series resonancs, Magne:i-ullm- muplad circuits. General two port networks
Impedance, admittance, hybrid and transmission parameters. Principles of Basic filtering
Basic passive and active filters,

e S UTE . 14
QF-AQAC-0L031.2 e T A
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Statics and Strength of Materials (3 Credit Hour)
Prerequisite: 1302101
Force vectors, fores system and resultants, equilibrium, structural analysis, geometric
propertics and distributed Loadings, internal Loadings, stress and strain, mechanical
properties of materials, axial load, tersion, bending, transwerse shear, combined
boasdings, stress and strain transfoemations, design of beame, buckling of Columns,
Dynamics (3 Credit Howurs)
Prevequisite: (908241
Kinematics of particles; Reclilinear and curvilinear motion in variows coordinats
svstems. Kinetics of pasticles; Mewton's second law, Central force motion, Work-
energy equation, Principle of impulse and momentum, Impact, Conservation of
energy and momentem, Application fo & system of particles, Kinematics of rigid
bodies; Relative velocity and acceleration, Instantaneous centre, Analysis in terms of
& parameter. Plane kinefics of rigid bodies with application of Mewton's second Law,
Energy and impulse-momentum.
Mpchine Drowing {1 Credit Hours)
Prerequisite: 0904131
Prerequisite; Mechanical engineering drawing conventions and abbreviations, various
systems of size description, including peecision dimensioning, fstening elements,
standard organization and preparation of engineering dravings, assembly and detaled
drawings, design applications,
Mechanics of Machinery (3 Credit Hours)
Prerequisite: 0904222
Mechanisms and applications, mobility and linkages, Cams, gears and gear trains.
Velocity and acceleration analysis in mechanisms. Inectia forces, Principles of balance
in ratating & recipeocating masses,
Stntistics and Probability (2 Credit Honrs)
Prerequisite: 0301102
Basic concepis of statistics, data analysis, visualization, confidence intervals,
regression, a5 well as descriptive and inferential statistics, Fundamentals of
probability, random variables, probability distributions, conditional distributions, and
expecied wvalue. Oiher fopics covered include Awailability, Reliability, and
hlaintainability.-
Digital Logic (3 Credit Hours)

Prerequisite: Mome

MNumber Systems and digital waveforms. Basic gates and logic functions. ' Boolean
algebra, Boolean expressions. Logic minimization technigues. WHIDL basics. Design,
simulation and synthesis tools for programmable bogic devices. Combinational logic
building blocks  including decoders, encoders, muliiplexers, demulfiplesess,
magnitude comparators. VHDL for combinational circuits. Digital arithmetic, adders;
subtractors, VHDL for arithmetic circuits. Busics of sequential circuits, Basic latches
and flip-flops. Timing parameters and disgrams. Coumters, shift registers. Basic
PLDs, CPLDs and FPGAs architectures. VHDL for hinary counters and shift
Tegisters. State machines. System design with state machines using YHIDM.. Memory
devices and systems including BAM, ROM, FIFQ, LIFO and dynmamic FAM.
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(Oject-Oriented Problem Solving (3 Credit Hours)
Prerequisite: ((07101)

ohject-oriented programming concepts, classes, objects, properties, indesers, attribute
encapsulation, data  absiraction, inherifance, polymorphism, generaliztion,
specinlization, exception hendling, aggregation, and associations.  laboratory
experiments for hands-on experience. project for solving enginearing problem.

Mechatronics Engineering Skills and Ethics (2 Credit Hour)
Preroquisite: None

history of engineering, Mechatronics engineering evolution and relationship with
other disciplines. planning and management, types of engineering, engimeering
design, engineering ethics such as codes of ethics and honowr, responsibilities to
ernployers and sociefy, The proper use of engineering fools including computers and
compater simulations, as well 2z tools for mventive problem solving, creative and
critical thinking including mind mapping, teamwork skills, an introduction to project
management. technical writing such as structuze of technical reports, writing process,
writing style, grammar, punctuation, and sapge, Reguiremenis of effective
presentations.

Computer Skills for Mechatronles (1 Credit Houwr)
Prerequigite: (0907101)

Computer packages for mathematical and svmbolic manipulstion; graphics and wser
interfisce; data processing and analysis, Both MATLAR and LABVIEW are used as
software packages for teaching students programming concepts, techniques, features
and functions. Plotting (two dimensional and three dimensional); Inpats and outputs,
test and measurements, data acquisition, instruments control and data logging. user
interfaces, program structure and implementation details,

Engineering Materials and Manofactoring Technology (3 Credit Howr)
Prerequisite: (0303101 + 0908101 + 0966111)

Furdamental of mechanical behaviour of material, Struciure and -nanuﬁr:mnng
properties of Metal-Phase diagrams and heal irestment, casting proceses, Bulk
deformation processes; forging, drawing, rolling, and extrusion. Sheet metal forming
processes: blanking, piercing. Metal removal processes; Turning, drilling, milling,
shaping, broaching,

Engincering Mumecrical Methods (3 Credit Hours)
Prerequisite: (0301241 + 0301 202)

Mathematica! preliminaries, classifications and motivation of numerical algporithms,
numerical ermors {round-off and fruncation), significant figures, condition number,
error propagation, integer and floating-poing representation. Koot finding techniques
for single and multidimensional nonlinear equations, Numerical solutions of systems
of linear equations {direct and iterative methods), Curve fitting (regression,
polynomial  Interpolation, spline  Interpolation. and  linearization). Mumerical
differentiation and integration. Mumerical solution of ordinary differential equations.
Eipen value problems.

Electromles (3 Credit Hours)
Prerequisite: ((A0O3211})

Solid-state theeey, semiconductors, PN junciions; bas[ﬂ'{llﬂdl: citcuits. Basic pnm:r h

supplies; Half wave and full-wave basic rectifier circuits;: Filters; Regulator.-Zeher
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diodes and basic Zener circuit. Clippers and Clambers circuits, Other types of diodes;
LEDs, Photodiodes, Solar cell, Schottky dicde. Basic Bipolar Junction Transistor
(BIT), types of BITs, BIT biasing; Single stage and multistage amplifiers. Basic
Metal Oxide Field Effect Transistor (MOSFET), tvpes of MOSFETs, MOSFETs
biasing; Single stage and multistage amplifiers. Frequency response of the amplifiers.
Electronics Lab for Mechatronics (1 Credit Hour)
Prevequisite: (D90EZ3Z + 0908320 or co-requisite))

DC circuits. . KVL. Metwork theorems. RO circuil D and AC, Transient analysis
RC: Power and PF. Diode characteristics and Diode applications; Bectifiers; clipping
circuit; clambers. Zener Diode and voltage regulators. BIT characteristics. BIT
biasing and large-signal amplification, BJT as an amplifier, MOSFET characteristics.
MOSFET hiasing. MOSFET as an amplifier. Cascaded amplifiers. Fregquency
response of amplifiers

Power Systems and Electrical Machines (3 Credit Hours)
Prerequisite: (0903212)

Introdusction o soupces of elecirical energy and power system: Basic concepls; Per
unit quamtities; Per unit calculations applied to power systems. Magnetic circuits;
single-phase  and  three-phase  transformers;  Principles, analysis, performance
characteristics and festing; electromechanical energy conversion; principles and
classification of DC generators; DC motors: analysis, performance characteristics,
starting, testing  and  speed  comdrol,  synchronous  motors:  analysis,
performance: characteristics, applications, starfing, and festing; three-phase induction
motors: analysis, performance characteristics, testing, starting and speed comtrol;
single-phase induction motors; special types of modors: slepper motors, universal
motors, reluctanes modors, brushless DO motors,

Electrical Actuators Lab (1 Credit Hours)
Prereguisite: ((E08325)

Transtormer characteristics. Testing and operational characteristics of DC motors,
Testing and operational characteristics of altermators,  Testing amd  dperational
characteristics of induction motors.

Industrial Communications Systems & Networks (3 Cradit Hours)
Prerequisite: (0907231)

Drata Communication basics (sampling and quantization, coding, modulation...}, O8]
reference model. The standards and techniques needed to design and maintain a
communications svstem i an industral environment. Infroduction o [ndustrial
Communication Protocols, [ndustrial Metwork Architectures, Fieldbuses. (Modbus,
Fieldbis, QPC communications..). Design of Supervisory Contred And Data
Acquisition (SCADA) applications. Mew Trends in Industrial communication and
networks..

Thermal Sclences for Mechatronics (3 Credit Hours)
Prerequisite: (0904222)

Introduction to fluid power systems. Basics of hydraulics systems including besic
theory, energy, power, losses, and flow types. Theory and applications of enginesring
thermodynamics and heat transfer fuld mechanics. Basic principles of fluid
mechanics. Floid statics. Conservation laws. Energy equations. Flow in pipes.
Fundamental concepts of thermal sciences such as temperature, pressure, inlernal
energy, work, heat, enthalpy, properties of a pure substance. Applied thermal
sciences, first amd second laws of thermadynamics, internal and external combastion
heat engine cycles, heat pump cycles, mixtures, -fuels. and combustion, and their
associated engineering components and subsystems, Hest transfer and its essential
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miechanisms by conduction, convection, and radiation,

Engincering Measurements and Signal Processing (3 Credit Hours)
Prerequaisite: (00320 + 0RE541)

Introduction to process-control concepts and the elements of a process-control system.
Bleck diagram of & simple process-control loop and its elements. analogue and digital
condrel systems. Cwerview of metrology and measurement. Errors & error analysis;
Uncertainty analysis; Statistical methods. Mechanical and Electrical Engineering
units. Instrismentation: Charscteristics (slatics and dynamics); Operational modes;
Measurement accurncy; Menssurement standards. Analog signal conditioning methods
used in process-control systems; Passive methods and active methads; Operational
amplifiers; Filters, Basic principles of digifal signal processing: Digital-to-analogy
converters (DAC), Analog-to-digital converters (ADC); Characteristics of digital
data. :

System Modeling and Vibration {3 Credit Hour)
Frerequigite; (03001202 + 0903211 + 04222)

Infroduction fo system dynamics, nonlinearities and linearization, Laplace transform,
solution of lincar differential equations using Laplace transform, transfer function of
lirear systems, dominant poles, block diagram and signal-flow graph, sate diagrams,
state-space representation of linear systems, time response analysis of first-order and
second-order, mathematical modelling of electrical networks, translational mechanical
systems, and electromechanical systems, undamped one-degres-of-freadom vibiration
of a rigid body using the equation of mation and energy methods, analysis of
undamped forced vibration and viscous damped foreed vibration,

Control Systems {3 Credit Hours)
Prerequisite: (D208331) '
Introduction to condrol systems, stability of LTI control systems, stability analysis
using Routh Hurwitz criterion, steady state error analysis for unity and non-unity
feedback control systems, root locus technique, effect of adding poles and eros,
design of lead, lag controllers using root locus fechnigue, frequency domain analysis
using bode plots, design of lead, lag controllers using bade plots, introduction to PID
cortrollers, tuning methods for PID controlless in open loop and closed loop
configurations,

Power Electronics and Dirive (3 Credit Hours)
Prerequisite; (0908326 + (DO8320)

Principle of operation of: power semiconductor devices; single-phase and three-phase
uncontrolled and controlled rectifiers feading resistive and inductive loads; step-down
(buck) and step-up (boost) DC-DC corverters; Other types of DC-DC converters; AC
voltage controllers; half-bridge and full- hridge single-phase and three-phase inverters
foeding inductive loads; Power electronics in renewable (solar and wind) ETErgY
sources; DC motor drives; AC motor drives,

Power Electronics and Drive Lab (1 Credit Hours)
Prereguisites (DE425 or co-requisite) :

Introduction to the power electronic components (SCE, Diode, 1GBT), Controlled and
uncontrodled rectifiers: single phase and three phoses. AC to AC converter, DC-[C
Converters: Buck: Boost. Speed and toeque m-ntr-:ul n-f a8 DC maotor with a load.
Inverter control nfan incluciion maodor. i PIT g L
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Microprocessors and Microcontrollers Applications (3 Credit Hours)
Prerequisite: (0907342 + 0908333)

[ntroduction to embedded systems incleding hardware and software architectures.
emnbedded svstems hardware components and pletforms, interfacing with external
enviromments using sensors and actuators, embedded software organization including
real-time operating systems, an overview of commubleation prodocols, and emerging
application domains such as biemedical devices, home appliances and electronics.
Microprocessors and Microcontrollers Applications Lahb {1 Credit Hour)
Prerequisite: (0903322 +0908434 or co-requisite)

Introduction to embedded systems and their applications through experimental
exercises, HDL codes, basic combinational and sequential logic circuits including
simulation, automatic placement and routing, timing analysis and testing. hands-on
experience in programming using off-the-shell embedded system development kits, a
comprehensive project that include design, implementation, and evaluation of a
prodotype embedded system,

Design and Control of Hydraulic and Preumatic sysiems (3 Credit Hours)
Frerequisite: ((M08344)

This course provides the student with the basic knowledge concerned with structiore,
modelling, and principles of the performance, function, and applications of all
hvdraulic and poeusnatic components (valves;, pumps; motors and cylinders). Design
and control of hydraulic, electro-hydraulic, pncumatic, and electro- pheumatic
circuits. Design of electro-hydraulic and electro- pneumatic systems, and application
of digital logie and PLC to fluid power systems.

Hydraulic and Pneumatic systems Lab {1 Credit Hours)
Prerequisite: (0908446 or co-requisite)

Applications of all hydraulic and pneumatic components (valves, pumps, motors,
cylinders), Introcluced o symbols, circuits, the principle of design and construction.
Modelling and design of hydraolic, electro-hydraulic, and preumatic control circuits.
Transducers and Sensors {2 Credit Hour)
Prerequisite: (1908371}

concepds for converting a physical non-electrical quantity into an electrical quantity.
comventional and modern transducing systems, such as resistive, capacitive, magnetic,
photovoliaic, plezoeleciric, hall effect, micro-glectro-mechanical svstems (MEMS),
and others, instrumentation systems for displacement, strain, force, toque, pressure,
flow, acceleration, vibration, temperature, and humidity measurement. measurement
systems are categorized and explained with examples of actual transducers and
sensors wied in measurement and mechatronics svstems, The selection eritera of the
transducers and scnsors, and the signal conditioning elements, design and build
projects for an actual and functional measurement system with confemporary issues
and applications,

Transducers and Sensors Lab (1 Credit Hour)
Prerequisite: (8472 or co-requisite)

hands-on experience on the following measurement svstems: displacement, sirain,
force, togque, pressure, flow, scceleration, wibration, temperature, and humidity
messurement.  hands-on experience on various measurement devices such as signals
display equipment and function generators. the selection of signal conditicning
ebements.

Robotic Manipulators (3 Credit Hours)

Prevequisite: (0908310 + 0904233-+H0004331)
Introdwction and an overview of manipulators types and their applications, robotic

Shudy Plan- Bachelors -

18



(908485

O90ES30

MHIES3E

I90RSTH

terminologies, transformation matrices, forward & inverse kinematic analysis,
kinematic decoupling. forward & inverse dynamical analysis, Lagrange formulation,
Newton-Euler Method, Path and mofion planning based on spline interpolation.
Jacobians and kinematic singularities, manipulators workspace defermination.

Drigital Signals and Systems Analysis (3 Credit Hour)
Prerequisite: (D90E382)

Sampling and sigmal reconstruction, signal analysis and data fillering, z-transform,
practical aspects of system identification and digital comirol, discretization of systems,
response and stability analysis of discrete systems, State space representation of
discrete systems, controller design methods (digital pele placement, digital PID, ete.),
Renlization of digital controdlers, introduction to system identification, System
Identification Principles, Recursive [dentification Methods (Recursive Least Squares,
Extended Least Squares, Recussive Maximum Likelihood, Ouiput Error with
Extended Prediction Model, Generalized Least Squares, etc), Applications fo real life
conired systems.

Conirol Systems Lab (1 Credit Hours)
Prerequisite: (028483 or co-requisite)

analysia of firsst and second order systems in open-loop and  closed-loop
configurations, stability of dynamical sysfems, system identification, design and
tuning of different types of controllers, software packages for computer Simuelation
and design validation.

Artificial Intelligence {3 Credit Hours)
Prerequisite: (0908483)

Introduction to artificial intelligence, artificial newral networks; the perceptron and
multilayer neural networks, application of neural networks to modelling, estimation,
and control, fuzzy expert systems, furzy inference, fuzzy control, genetic algorithms,
application of genetic algorithms to modelling, estimation, and control, hybeid
artificial mielligent systems (neuro-fuzzy, neuro-genetic, and fuzzy-genetic) and their
application to control system design and real life applications.

Industrial Automation (2 Credit Hours)
Prerequisite: (0908434 + 090E446) ’
infroduction to Industrial Automation. programming mechanisms - for  modern
industrial control systems. Imtegration of sensors and actustors with programmable
logic controllers (PLCS) to astomate industrial processes. Supervisory Condrel And
Data Acguisition (SCADA), main challenges and prospects on human-machine-
interaction in complex automation systems. Computer Numeric Control (CHC)
machine Cheir structure and programming, engineering applications in selected
imdustry in Jordun.

Automation and Industrial Process Control Lab (1 Credit Hours)
Preroquisite: (8536 or co-requisite)

Introduction to industrial automation and their applications through experimental
exercises. Writing codes to deal with different fypes of programmable legic
conirollers (PLCs) and the Computer Mumeric Control (CHC). Hands-on experience
with different machines that contains a PLC a8 main controller.

Mechatronics Systems Design (2 Credit Hours)
Prerequisite; (0908434 +0008472 + 0908435)

A peneral overview of the design of full mechatronics systems, mechatromics systems
in a variety of applications in many felds. Analysis, design, synthesis, and selection

QF-AQAC02.00.12
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of systems that combine mechanical, clectrical, electronic, and computar systems.
Interdisciplinary experience that encompesses key elements which include physical
controllers, contrel algorithms, measurement theory and sensors, electronic and
elecirical eircuitry, computer interfacing, and actuators. Case studies of mechatronics
system in multiple applications such as mtomation, robatics, servo-mechanics, hybrid
and electrical vehicles, and advanced automotive systems.

Mechatronics Systems Design Lab (1 Credit Hours)
FPrerequisite: (03454 + (FK03435 + NE5TH or co-requisite)

Hards-on experience of mechatronics system design and their applications in real-life
#s well as in industries through practical projects. Introduction to the basic concepts
of project and project stages, building simple sysiems, Design and build sensor-based
comirel svstems & part of projects.

Special Topies in Mechatronics Engineering (3 Credit Hours)
Prerequisites (D90ES00)
Special topics of current interest in mechatronics enginesring.

Adr Conditboning (1) (3 Credit Hours)
Prerequisite: (I908344)

Eeview of pevchrometry; thermal comfort; air conditioning processes; inside and
outside degipn conditions; heating load calculations, infiltration: cooling load
calculations, solar gaing hesting aystems, design, lavowl; hot waler, steam, hot wir
syaterns; under floor heating,

Solar Energy {3 Credit Hours)
Prerequigite; (1908344)

Fundumentals of solar radistion; methods of solar radiation collection;
thermal systems components and analysis; trarsfer of collected heat; storage

of collected heat; domestic ot water system; indroduction to solar energy

Information Security and Networks {3 Credit Hours)
Prereqguisite: ((FE333)

Basic concepts in network security. Fundamental technigues wsed in implementing
secure network communications, common threats and attacks, as well as some
practical experience in aftacking and defending networked systems. Basics of
cryptography, cryptographic hash functions, symmetric and public-key encryplion,
authentication and key establishment, buffer overflow attacks, web security, internet
WIS, viruses, spywars, Bpam, phishing, denial of service (DOS), TCP/IP and DMS
segurity, firewalls and intrusion detection systems, and Wireless security.

Intermet of Things (3 Credit Howrs)
Prercquisite: (0908333 & 0908434)

Inbernet in general and Intemnet of Things (IoTs): layers, protocols, packets, services,
performance parameters of & packet network as well as applications such as wekb,
peer-lo=peer, sensor networks, and multimedia, transport services, mobile networking
which includes roaming and handoffs, mobile 1P, and infrastructure-less networks,
10T definitions which include overview, spplications, potential & challenges, and
architecture, loT examples such as case studies, e.g. sensor body-area-negwork. and
control of a smart home.
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Design of Machine Elements {3 Credit Homnrs)

Prerequisites ((944331)

Review of stress analysis. Theories of failure, Power transmission shafis. Tension and
shear. Connections and selection of bolts. Helical tension and compression spring
design. Weld analysis and design. Selection of relling element bearings. Gears
geometry, Force and stress analysis. Mechanical couplings. Flexible power
transmission elements,

Autolronies (3 Credit Flours)
Prerequisite: ((FHE344)

general overview of automotive systems, fundamentals of internal combustion engine
{ICE) construciion and operation, engine contrel unit (ECL), transmission,
suspension, steering, electric and electronic systems. mechatronics systems in the
maodern sufomobile and presents basics, advantages, lavout, components, and
functional operation of various eomputer-comtrolled vehicle systems. engine and
drive-train controd, cruise control, suspension control, anti-lock braking (ABS), airbag
controd, climate control, stability manapement system, mstrumentation, and others,

Adlvance Drive Syslems (3 Credit Honrs)
Prerequisite: (0903425)

Electric drive system components; Drive system mechanical loads; Load torque and
moment of inertia calculations for different types of motion; DC and AC motors
torque-speed  characteristics; DC and AC mofors starting, braking & reversing
methods: studying dynamic characteristics of DU and AC motors; Automatic DC and
AC motors starting, braking & reversing using timers; DC and AC motors speed
control using power converters; chossd-loop control systems.

Mobile Robotics (3 Credit Hours)
Prerequisite: (1908474)

locomodion  mechanisms, mobile robot kinematics by applving principles of
kinematics to the whole rohof. The challenge of perception, mobile robot lecalization,
and planning and navigation, intelligent robots and the fine line betwean intelligent
agents and autonomous robots, .
Industrial Process Control (3 Credit Howrs)

Prerequisite: (D00H483)

Introduction to process condrel, features of PID controlers, control system
instrumentation, process safety, practical considerations, tuning of PID controliers
using model-based design methods, enhance single-loop control strmtegies (&g
feedtorward comired, fime-delsy compensation, cascade control, comtroller de-
coupling), multivariable loop identification. Application of PID controllers to real life
SVSIEMS.

Muoddern Control (3 Credit Hours)
Prerequisites (IM0E483)

stafe-space representation of dynamical systems, advantages of stale space models
over transfer fimetion models, decomposition: of-transfer. functions 19 CCF, OCF,
DCF,ICF forms, similarity transformaticn between state-space models, response i
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stability issues of & linear time-invariant state-space models, state fransition matrix,
controllability and observability of state-space models, controllers design based on
pole placement fechnique, design of state observers, Linear CQuadratic Hepulator
(LOE).

Practical Training

Prerequisite: Fass 115 Credit Hours Successfully
The student will be irained at companies or organizations (priviste or public) for a
period of 240 hours. This training should cover one of the different fields of
Mechatronics Engineering.

(3 Credit Howrs)

Project (1)
Prereqguisite: (0908500)
Students will start their actual work at this phase. They will start their project with an
extensive lilerature review, They should follow the project implementation time
frame provided in project 0 and submit all required forms and documents of this
phase,

Project (2)

Prerequisite: ((K085%E)
Students will complete their actual work at this phase in & comprehensive mannes,
They should fpllow the project implementation time frame provided in project 0 and
submit all required forms and documents of this phase. The students are required,
whenever it is possible, to use the appropriate and available software to solve his
problem, simulate their solution, to build a prototype and perform all needed
measurements, The students will be required to write down their final vear project s
a complete report {dissertation) according to the department instructions.

{1 Credit Hours)

(2 Credit Hours)
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