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Course Title : Writing Technical Reports aad e s Al
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The objective of this course is to provide students with training in written communication in their professional field.
In this course, background reading is necessary. It focuses on preparation and presentation of technical writing. It
should enable the students to write a composition on an assigned / chosen topic. The composition (essay / paper /
report) should be well-planned, well-researched, well-organized, well-developed, well-documented and well-
presented. Specific performance objectives: by the end of this course, students should be able to (plan a document
(essay / report / paper), starting by an outline (a framework of ideas and facts), implementing the plan in systematic
stages, ending with presenting the final product in a written form, and possibly oral presentation — below are the
planning and implementation elements, narrow a chosen general topic to sub-topics to one specific topic, use the
resources of the library and the NET to find books and articles related to a particular topic, document information by
providing a bibliography and references, write an outline for an academic document, paraphrase and synthesize
ideas from several varied sources, write down obtained information in an orderly manner for later use in composing,
documenting and editing the document, integrate material obtained from several varied sources in suitable types of
paragraph, write an introductory paragraph, introducing the topic and central thought, controlling the development
of the document, develop the central thought of the whole essay via a number of paragraphs, the main ideas of
which should contain details supporting the central thought, revise the organization, development and cohesion of
the document). Communicate effectively and efficiently with tutors (and fellow students in case of joint papers) in
accordance with a set plan covering all the preparation and implementation phases.

Text Books 18y Al SJ

Perelman, Leslie C., James Paradis, and Edward Barrett, "The Mayfield Handbook of Technical and
Scientific writing". New York, NY: McGraw-Hill, ISBN: 9781559346474.

References e A

Perelman, Leslie C., James Paradis, and Edward Barrett, "The Mayfield Handbook of Technical and
Scientific Writing". New York, NY: McGraw-Hill, ISBN: 9781559346474
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Code & No. : MATH 1050 SRR PN
Course Title : Differential Calculus Joladl Ol 0 Al )
Credits :3(3,1,0) () e )Y dh )l ol
Pre-requisite e
Co-requisite L
Level 1 J¥ sl

izl ¢ geall BliaYl el 056 ¢ Jolidl (BlaY) (sl collgd) (Jl gl caieddl sl ) Al s Joss
il Al SVane s (6l bl e ik cignl Ny 2V d el Olagnndl Caidl (S (6 gadl N[NNI
kY AUl Al s pii by sl g gladl) S 2l J1 gl ctlaw ) Aedll & a5 oy & s

Real numbers, functions, Limits, continuity. Derivatives, differentials, chain rule, implicit

differentiation.

Higher order derivatives, local extrema, concavity, horizontal and vertical

asymptotes, applications of extrema, related rates. Rolle ’s Theorem, mean value theorem,

inverse trigonometric functions. Conic sections.

Text Books

33)4.5.“ gf::g‘

Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

References e A
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Code & No. : MATH 1060 Gey Vet gl
Course Title : Integral Calculus P bt A
Credits :3(3,1,0) (v ) )Y il olas
Pre-requisite : MATH 1050 oA Vot gle e
Co-requisite : L) e e
Level ;2" ad s el

LS ) Lo sl e LS oSy ol olad sl g bl osadt LIS Al s ey
Beazy L sl B ) Vgl a2l JIpll JalSSy Jolss il Jsb a0y sl e Ll (gl
s IS 8 ol g b S A Sl gl sl el 1 WS G b S 215,

A AL Al e iy el S calzell OIS ()

The definite integral fundamental theorem of calculus, the indefinite integral, change of variable,
numerical integration. Area, volume of revolution, work, arc length. Differentiation and
integration of inverse trigonometric functions. The logarithmic, exponential, hyperbolic and
inverse hyperbolic functions. Techniques of integration: substitution, by parts, trigonometric
substitutions, partial fractions, miscellaneous substitutions. Indeterminate forms, improper
integrals. Polar coordinates.

Text Books 8y il S

Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

References e A
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Code & No. : MATH 1070 e VeV sl
Course Title : Algebra & Analytic Geometry ol dwdidly A s Al
Credits :3(3,1,0) () e )Y dh )l ol
Pre-requisite : MATH 1060 G2 VT Gl e
Co-requisite : D e e
Level . 31 I gl

& bty olaanldl @¥sles ( gmilly @ouadl O 2l fol ( S eladlly 6 mall 3 olemd) ) al s ey
¢ dak 3 LSS Wlizie Alas] AL gl JIsl ig Sy 250 el SUIY) o sl ceLiadl
056 (ol i A Blinie (blas (ALK @5 5 cppae 3 sl cis sanly el ol U S cslizdll
s ol dae 3 U 6 madll () skl e i senll Sleizadl g Al o ) V) linal) il

Y AL AL s pi el ST 0 5 B skl e Sas (sl (b shaall il SVl At (il Y

Vectors in two and three dimensions, scalar and vector products, equations of lines and planes in
space, surfaces, cylindrical and spherical coordinates. Vector valued functions, their limits
continuity, derivatives and integrals. Motion of a particle in space, tangential and normal
components of acceleration. Functions in two or three variables, their limits, continuity, partial
derivatives, differentials, chain rule, directional derivatives, tangent planes and normal lines to
surfaces. Extrema of functions of several variables, Lagrange multipliers. Systems of linear
equations, matrices, determinants, inverse of a matrix, Cramer’s rule.

Text Books 8y il S
Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

References e A
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Code & No. : MATH 2030 A YT gy 3
Course Title : Differential and Integral LSy ol ol 0 Al o
Calculus

Credits :3(3,1,0) () )Y d) il ol
Pre-requisite : MATH 1060 and MATH 1070 G2 VY s s T Gl e
Co-requisite : O SRR 1P
Level . 4h A sl

St QA last) i) lal (@)l les) casldly o) ool et gl e odladaall Al e edy
Sl L) LS 015l Ty bt oMbz (6 o) o dize (el el gl edldd) ¢ S
il oy Sy 350 s ¥) OUIM=YI (3 SO oSl ¢ M S ciedl)l oY) 3 Sl ) (o s
el ol g b R 4 b ¢ CJQ-M st)s.x;.» L;\&J,alg.ﬂ\ el Jsa o J.E.'"J\ S c(-jj'ad\ ‘V"'“’L\ ccjam)\

Y a AL s L S g By

Infinite series, convergence and divergence of infinite series, integral test, ratio test, root test and
comparison test. Conditional convergence and absolute convergence, alternating series test.
Power series. Taylor and Maclaurin series. Double integral and its applications to area, volume,
moments and center of mass. Double integrals in polar coordinates. Triple integral in
rectangular, cylindrical and spherical coordinates and applications to volume, moment and center
of mass. Vector fields, line integrals, surface integrals, Green’s theorem, the divergence
theorem. Stoke’s theorem.

Text Books 8y il S
Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.

References e A
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Code & No. : MATH 2040 AR
Course Title : Differential Equations aloladl ool s Al
Credits :3(3,1,0) () e )Y dh )l ol
Pre-requisite : MATH 2030 P YT gl e
Co-requisite : L3 e e
Level . 5t o el

CHFE WS S SN I N RE R O A B T L0 g B e N L [ SR S
oy s OOdzs 902l 5 ST Ml b L L5 ) Volal 658l eMadiss 45y b a5 ) aid ) ool
Y AL A s audy g ST (ST g b S (sl a1 ) sl

Introduction to differential equations, equations with separable variables, homogeneous
equations, exact equation, the linear equation of first order, linear equation of second order,
direct deduction, comparison theorems. Linear equations with constant coefficients,
inhomogeneous case, methods of undetermined coefficients and variations, Variation of
parameters, systems of differential equations. Odd & Even Fourier Series, Fourier Integral.

Text Books 18y Al SJ)

Morris Tenenbaum,Harry Pollard, "Ordinary Differential Equations: An Elementary Textbook
for Students of Mathematics, Engineering, and the Sciences", Dover Publications, Last Edition.

References e A

Erwin Kreyszig, "Advanced Engineering Mathematics", / Paperback / Wiley, John & Sons, Last
Edition.

el plall IMEI NN R E PV IR R BB TCRNE PO T E R P2

—aveYa) [ sl cdie Gy s eYA/VEYA | e eva) [ sl odie Wy s 1 6T/ V EYA
WS aes ) o

s s

(VY) dnde A A o Oled dmslr —dwdid) AJST — ol yd1 Al




Salman bin Abdulaziz University Lllm 3l e o lodow dxols

College of Engineering Aawaigll Ads

All Departments pland¥l gucs

Study Plan ettt dwtyadf il

@yd A oy p i s

Code & No. : MATH 2540 e Yot ey e3 )
Course Title : Numerical Methods sl il s Al
Credits :3(3,1,0) () e )Y dh )l ol
Pre-requisite : MATH 1070 P Ve Ve b e
Co-requisite : L3 e e
Level . 5t o el

i Ve 3kl odd am L) el Ole ¢ 2l e VoLl | aoae b, Al s 3 JI) 0
JUSaal ¢ 31l adg adlaal) slom ) Gl ¢ adadl SVl odas [ 3 ) Sy L 5,800 g1 el ¢ ) Sl 38l el
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A kY AL pad ¢ B! Aol Y slead) Bsaddl J 4

linear and quadratic equations, functions of a single variables, solution of systems of linear
equations,, solution of linear systems by elimination, Elementary introduction to linear
programming, convex sets, maxima and minima of linear functions,. Problems of maximizing or
minimizing a linear function to linear contraints, linear Programming problems, Numerical
solution of differential equations, mathematical preliminaries, Simple difference equations,
Euler method, Runge-Kutta methods, Systems of linear equations, introduction, properties of
matrices, diagonal and triangular matrices, the numerical solution of linear systems, The pivoting
strategy, introduction, properties and the numerical methods.

Text Books 18y Al SJ

R W Hamming, "Numerical Methods for Scientists and Engineers", Courier Dover
Publications, Last Edition.

References e A
Erwin Kreyszig "Advanced Engineering Mathematics", / Paperback / Wiley, John & Sons, Last
Edition.
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Code & No. :PHYS 1010 B RR RIS PR Pl
Course Title : General Physics (1) (V) Blesbps o al ol
Credits :4(3,1,2) (Y ) eT)e i)l ol
Pre-requisite e
Co-requisite : D e e
Level 1 JV s

K}U QG)JJLU gﬁ&.&d)wc‘dwé&}\j @Utjwj»\ngﬁ}\cu%ﬂ\)jﬂ\ \JJ&M
o 0195 ¢ paladly Jadl g B ¢ Bl ke g 2SO B ¢ Jradly Bl ¢3Sl s ol B e )

O

Vector principles and operations , The motion of objects in one-dimension are described using
words, diagrams, numbers, graphs, and equations . , kinematic principles and Newton's laws ,
Newton's laws of motion and kinematic principles. Concepts of work, kinetic energy and
potential energy , Linear momentum and its conservation. The impulse-momentum change
theorem and the law of conservation of momentum , concept of angular momentum of a system
of particles . , simple harmonic motion .concept of waves and their motion.

Text Books 18y Al SJ
A. Serway, Raymond, "Physics for Scientists and Engineers", Saunders College Publishing, Last
Edition.
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Code & No. :PHYS 1040 Vet n gl
Course Title : General physics (2) (Yymlesbps ) al ol
Credits :4(3,1,2) (Y ¢\ e T)e i) )il ol
Pre-requisite : PHYS 1010 B gl b
Co-requisite : D e Cllae
Level . o gl s el

¢ Al Bl ¢ oS agdl ¢ el 056 0 g S BT ad ST 06 1 A blally dy S Al s ey
¢ b lall OV ¢ 258 S 050 ¢ ezl Ll 5es 5l ay oSO alal ¢ deglally Ll ¢ J 5l sty oSSl
¢ Bl ¢ A BB ¢ ol (3 (9316 055 ¢ el 056 ¢ bl JB plas ¢ bl JI2 (3 Rt 3 >
ERPPPLN [ PV TP P IV [ NV R S5O e B[RO PN e Ve [ L N P AU P S [P

- Y MY e cCiadl e ¢ oad Y BLadl 3l (S5 e 23,

Basic properties of. Electric forces, and introduction of the fundamental law of force between
two charges as Coulomb's law . , Gauss's Law . electric potentia.Capacitance and Dielectrics ,

Current and Resistance , Kirchhoff s law . , Magnetic field, Biot-Savart law . Faraday's Law ,

Resonance ,Power  electromagnetic induction Electromagnetic Waves , Introduction to
Quantum Physics , Insulating, metallic and semiconducting crystals . Radio activity topics .

Text Books 18y Al SJ)
Serway, R,A. "Physics for Scientists and Engineers", Saunders College, Last Edition.

References el 1A
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Code & No. : CHEM 1010 S VN eyl
Course Title : General Chemistry (V) Bl oS s al
Credits :4(3,1,2) (Y ) eT)e i)l ol
Pre-requisite e
Co-requisite : D e e
Level . 31 I gl

o e Bk Jll = LS sl — i L plad) AL ST) Sl gl e Al s ez
gyl a6l Wl — Sl &S A 8 Bl Ll ol AL S oVl lles — 587
— L ailadl) oty Lt 0 I L i A Sl J 51 0 56 — wlidsy s 056 — 1 A s 3 ol i
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— Ul A g B e — Sl b R SO g — gl I aeldly sl IS pH

c bl ) A s = olaall (3 SOV g A — (St = ey o5 3

Introduction , Measurements : Large and small numbers Units , Prefixes , Conversions between units (dimensional
analysis , Temperature , Specific and heat capacity , Physical and Chemical Properties , Elements, Compounds and
Mixtures , Energy changes in chemical reactions , Conservation of mass , Names and symbols of the elements ,
Dalton's atomic theory , Formulas for molecular compounds , Composition of the atom , Atomic symbols, isotopes ,
Acids and bases , Hydrocarbons alkanes, Atomic weights , The chemical Bonds.

The chemical reaction , Types of reactions , Acid/Base reactions , Ionic compounds and solubility in aqueous
medium. Kinetic theory of gases , Boyle's law , Charle's law , The electromagnetic spectrum The emission spectra
of the elements , Rutherford model of the atom, Bohr's model of the atom , Modern atomic theory discovery of the
quantum ,The periodic table.

Text Books 8y il S
J. Brady, "General Chemistry, Principles and structures"”, Last Edition.
References e A
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Code & No. : CS 1400 N O PR B
Course Title : Computer Skills Y el ol A )
Credits :3(2,1,2) (Y ) ¢ V)Y tdel il olas
Pre-requisite N
Co-requisite D
Level Nk NPT
Text Books 8y il S
References et A
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Code & No. : CO 1090 de v a3
Course Title : Computer Programming (1) O) oHaz Al
Credits :3(2,1,2) (Y ¢V e V)Y i) )il ol
Pre-requisite N
Co-requisite L Bl e e
Level ;2" ad s el

plladl (UL oLl 1T e ST Aab gy LY ) Sl 5y b S i ad) )AL e O
SUL 1) Bty Sl sty BLA ol g a2 0 ol Jlel UL Akl (Sl
b all ol Lall ,C\f'-\j\) JuoYl wlle sl 3 Le o Ukl Jlaally \.@.9\);@ S (ol iy JEWR AN

b il (Jladl S aglaayl

Computer generations (components, classifications, and capabilities); Computer processing
(Data representation: binary system). Generations of programming languages, and compilers.

Solving problems, Algorithms and Flow charts. Data types, variables, assignment, general
structure of a program; Input/Output; Arithmetic expression; Introduction to Classes and
Objects; Relational operators; Boolean expression, logical operators; conditional Statements:
If..Else, Switch; Loop: for, while, do ... while; functions; Array.

Text Books 8y il S
H. M. Deitel, P. J. Deitel, "C How to Program", Prentice Hall, Last Edition.
References el 1A

2. H. M. Deitel, P. J. Deitel, "C++ How to Program", Prentice Hall, Last Edition.
3. H. M. Deitel, P. J. Deitel, "JAVA How to Program", Prentice Hall, Last Edition.
4. Deitel & Deitel, "VisualBasic.NET; How to program", Prentice-Hall, Last Edition.
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Code & No. : STAT 3201 LYY N e ad )
Cou.rse T.itle : In.trqduction on Probability & eoibl el Wy oVl Y (3 dedie 1Al )
Engineering Statistics

Credits :3(3,1,0) (v ) )Y Elll olas )
Pre-requisite : MATH 1060 T
Co-requisite : D e
Level . 5t o el

CUAY pldly cndd) ealie (1) cla 1 el ) & 870 Ao ) ealie (UL Jlas Y1 Chnad) oo sl sl
Ol ) A idl Sl (ol b edie dally Bwdidl Bl VLY R ealie, (M1 Julas (5Ll
Slajsl 5 S Be 056 alaid) Al pall Sl ¢ pe2 bl Al Rl diladlly dadll o el 1as) paall
) Ol sl ae ab il Ol el (el Ol sl S el Ol el tdedidl Wiy dladly dlasd) 4!
G all g Al oalall L o e ) el 5 sl ¢ el ) ey i e V) ) (Ol 8 o) (83 s
gl adadly Lol Jadt SN (DL bl S L g dl ol el (J ) piE gl ol s cglall aslasY)

Aghlat y A5LaY)

Descriptive statistics: Statistical data classification; measures of central tendency (mean, mode, median); measures
of dispersion (variance, standard deviation, coefficient of variation). The theory of probabilities with applications to
science and engineering: introduction; properties; applications. The random variables: Discrete and continuous
random variables; expected value and variance of random variables; sums of discrete random variables; law of large
numbers. Discrete & continuous distributions or engineering applications; Joint, marginal, conditional distributions.
Selected distributions: Binomial, Poisson, Exponential, Weibull, Normal and Lognormal distributions. Basic
concepts and methods of statistics: sampling, sampling distributions, parameters estimation, hypotheses testing.
Analysis of variance; Correlation, simple and multiple linear regressions. Statistical software & its application.

Text Books 18y Al SJ)

R. E Walpole , R. H. Myers, "Probability and Statistics for Engineers and Scientists", Macmillan Publishing, Last
Edition.

References el 1A

1- W. Mendenhall and T Sincich, Statistics for engineers and Scientists, Prentice Hall, Last Edition.
2- D. Montgomery and G. Runger, Applied Statistics and Probability for Engineers, Last Edition
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Code & No. :GE 1011 A RARI P
Course Title : Introduction to Engineering Aelidl B asdie r Al ol
Credits 0 2(2,0,0) (v v DY el olas
Pre-requisite : None A Y gl
Co-requisite : L3 e e
Level : 2™ g el

o S ] BLo| Awdidl Bige oy Bl mexl (3 edigll g3 i) o)y Slaasll dedde [ Al s - Ly
511 Y ol O lee Ll G o ps o JoitneS 5 o daS” i) Bige (3 o) 5 wdid] el ol
co b penadl Slglas L BLAL o i Oy 3T Jeally Al 22T V1 A ) O sluly 25

i) Ll (3 Bl Slaasd) 1)

Introduction to engineering disciplines and careers. Role of the engineer in society. Rewards and
opportunities of an engineering career. Engineering as a Profession. Orientation to the
engineering education system. Engineering profession educational and career planning.
Academic success skills such as time management, study techniques, working in teams, and
study groups. Engineering approach to problem-solving. Engineering design process. Concurrent
engineering and the interdisciplinary aspects of engineering projects.

Text Books 8,8l S
Landis, Raymond B., "Studying Engineering", Discovery Press, Burbank, CA, Last Edition.
References e A
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Code & No. :GE 1021 ERNV YN ey B
Cours§ Title : Engineering Drawing and onkibl LAy o sl
Graphics

Credits : 3(2,0,3) (F v e DY dldl olas
Pre-requisite : CS 1090 de v eae s Gl Sl
Co-requisite L) e e
Level . 31 AT & sl

Bl Lilodl 1) 8Ll A1 (atdl ) e My ebardl DY 5 2y il Oledd) bl al s faty

3 sl planY dedis y sl AST toslay 54

ALy il D93Vl Slenl oy g Akl Slollaan g
 ipdibl Slikad) Ty wlid o

Constructional geometry and basics of lettering; Sketching; Orthographic projection; Sectional
and auxiliary views; Dimensioning; Introduction to computer graphics; Engineering applications.

Text Books

33)4.5.“ gf:g‘

C.H. Simons and D.E. Maguire, "A Manual
Stoughton, Last Edition.

of Engineering Drawing Practice", Hodder &

References

:8‘4’1‘

J. Foster, H. Roger and A. Deven, "Graphical
Edition.

Communication Principles", McGraw-Hill, Last
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Code & No. :GE 2010 G YN ey
Course Title : Statics L EN Y I POW
Credits :3(3,1,0) (v o) )Y il ol
Pre-requisite e
Co-requisite : L3 e e
Level L4 & S s

ER{E] J\agf}f\ 3 dalasy) & CUJ)¥\ S (}J‘,:J\ ¢ ngﬁjk J,A; JA.J,J Qsj‘) szﬁﬂ aalasf )JE,U fia 3 |V oL
ST ISy ples Y1 S0 sl s ¢ JSTALy (gl pldl ety JLasY o) L (0l 0515 a0l
Y ¢ oblol) Gl sadll 5o

Force systems; vector analysis of forces, moments and couples in 2 and 3 dimensions.
Equilibrium of force systems. Analysis of structures; plane trusses and frames. Distributed
force system; centroids and composite bodies. Area moments of inertia. . Friction.

Text Books 18y Al SJ
J.L. Meriam and LG. Kraige, "Engineering Mechanics; STATICS", Last Edition.
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Code & No. : GE 2020 EAY Y ey
Course Title : Dynamics [COPERU I i\ !
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Pre-requisite : GE 2010 e Yoy b Gl
Co-requisite : L Bl e e
Level : 5th P ER & sadl
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Students inn this subject learn: Kinematics of a particle: curvilinear motion, and relative motion;
Kinematics of a rigid body in plane motion: relative velocity and acceleration, and rotating axes;
Kinetics of particles: Newton’s law, work and energy, impulse and momentum, and impact;
Kinetics of a rigid body in plane motion: translation, fixed axis rotation, general motion, work

and energy, and impulse and momentum.

Text Books 18y Al SJ
J.L. Meriam and L.G. Kraige, "Engineering Mechanics, Dynamics, , SI Version", Last Edition.
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Students inn this subject learn :Essays and reports, writing process, organizing documents,

techniques for persuasive arguments and supporting ideas, collection of relevant data and
technical materials, information sources (e.g. library and internet), preparation and effective
delivery of presentation using good oral, visual, posture and movement skills. Include
attendance and evaluation by student of different seminars. Each student will participate in the
preparation and delivery of one presentation.

Text Books 18y Al SJ

Jay and Jay, "Effective Presentation", Transatlantic Publications, Last Edition.

References el 1A

Jay, "How to write Proposals and Reports that get Results", Transatlantic Publications, Last
Edition.
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Code & No. : GE 2100 AR P
Course Title : Engineering Mechanics Tt KO AL
Credits :3(3,1,0) (o) e )Y El ) ol
Pre-requisite : MATH 1060, MATH 1070 R VeV g VTt Gl e
Co-requisite : e e
Level : 4™ (Electrical Eng.) (3l S Awin) ol & gl
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Students inn this subject learn: Forces and moments for planar systems; Basic equilibrium

conditions; centroids; friction; area and mass moments of inertia; Kinematics of a particle:
rectilinear and curvilinear motion; Kinetics of particles: Newton's law, work and energy;
Kinematics of a rigid body in plane motion; Relative velocity and acceleration; Kinetics of a
rigid body in plane motion: translation, fixed axis rotation, general motion, work and energy.

Text Books 8,8l S

J.L. Meriam and L.G. Kraige, "Engineering Mechanics, Statics and Dynamics, SI Version", Last
Edition.
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Students inn this subject learn :Introduction to engineering economy.
Bases of comparison and alternatives. Decision making among alternatives.

equivalence.

Interest formulas and

Evaluating replacement alternatives. Break-even and minimum cost analysis. Cost accounting.
Depreciation. Economic analysis of operations. Economic analysis of public projects.

Text Books 8y il S
White, Agee and case, "Principles of Engineering Economics Analysis", Last Edition.
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Course Title : Management of Engineering Baidl s Ladl 5500 s A )
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Pre-requisite : GE 4010 e ) Gl Sl
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Students inn this subject learn: Basic Management Process approach, Strategies and planning

methods, Project planning and scheduling, Bar-charts, critical path methods, PERT method,
resource leveling and allocation, time-cost trade off. Construction and organizational approaches,
leadership elements and decision making, time and cost control, computer applications.

Text Books

SJ}A‘Q_,.Q“ |

Moder J., Phillips C., and Davis E., "Project Management with CPM, PERT and

Precedence Diagramming", Last Edition.

References
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1. Gail Freeman-Rue & James Balkwill, "Management in Engineering, Principles &

Practice", Prentice Hall, Last Edition.

2. Newman, W.H., Warren, E.K., McGill, A.R., "The Process of Management, Strategy,

Action, Results", Prentice Hall, Last Edition.
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Students inn this subject learn: Ethical issues in

the practice of engineering. Safety and liability,

professional responsibility to clients and employers, loyalty, conflict of interest, confidentiality,
codes of ethics, career choice, legal obligations. Philosophical analysis of professional ethical

theories. Other case studies.

Text Books

33)4.5.“ gf:g‘

Charles E. Harris, Michael S. Pritchard, and Mic
and Cases", Belmont, CA: Thompson Wadswort

hael J. Rabins, "Engineering Ethics:Concepts
h, Last Edition.
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Code & No. :EE 2010 A YN PP
Course : Fundamentals of Electric Circuits AL oS g1l bl S AN !
Credits :3(3,1,0) (o) eY)Y T al,dl olds )
Pre-requisite : Math 1060 e Vet Sl oz
Co-requisite

38 o aze
Level 4™ EEE & szl

LY T o5 gl Sl e 523187 06 ¢a sl 056 1 sl e Bl Y1 il sl ¢ 51l a1 olial)
sl Tag adt oLl ¢ Seadly i) Jelmtl) 1 310l JUE G b (s sl 5,03l JUs) (il y o558 b
OJJ;OJ\JAW‘A..{JM M\ﬁ)dM\OJM\‘JAMM‘J;)JJ\WLE

Basic circuit elements and concepts. Basic laws of circuit theory: Ohm's law, Kirchoff's law.
Circuit theorems: superposition principle, Thevenin and Norton theorems; maximum power
transfer theorem. Techniques of circuit analysis: nodal and mesh analysis; sinusoidal sources
and the concept of phasor in circuit analysis. Introduction to concept of active, reactive,
complex power and power factor.

Text Books 18y il S

Boylestad, "Introductory Circuit Analysis', Prentice Hall, Last Edition.
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Study Plan i e '
‘;.e\ 3 ) Jie ) 9 Cs ).C
Code & No. : EE 2020 JVLEE B S PP
Course : Electric Circuit Analysis PR PRV W Sye- (oW
Credits :3(3,1,0) (v ) Y)Y dwl )l olds )
Pre-requisite : Math 1070 , EE 2010 S YNy L VY il s
Co-requisite

D
Level .50 ol S sl

ol ) tolbd ol dedis ¢s3 5y JKaT g I ¢ Jadl dlls T o5 )1 a5 9 RLC 55040 255 31 dylwza)
Sllaadl S bYW 5l Wiy LW a5 ) e 5l sl Ll eV iRy dalal) e ol

wlalay &Ll\ @u\ r\.«.,d\ 195 ¢aslaes & &L.U

Frequency response of RLC and resonance circuit: concept of transfer function, resonance,
bode plots, introduction to filters; two-port networks; mutual inductance and transformers;
transient analysis of first and second order circuits; three phase circuits; introduction to Op-

Amp, ideal characteristics with simple applications;

diode characteristics, clipping and

rectification.

Text Books 18y il S

Nilsson, "Electric Circuits", Addision Wesley, Last Edition.
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Study Plan iedlae (ol denly )
‘;.e\ 3 ) Jie - 9 Cs ).C
Code & No. : EE 2030 JVLEE B G PP
Course : Electromagnetics (I) (V) Gmblinng 4870 Al ol
Credits :3(3,1,0) (v ) Y)Y il olas
Pre-requisite : Phys 1040, Math 2030 TR P S O S Y DU 10
Co-requisite

e
Level .50 ol S sl

O gl st Volre tamal bl g J5hgall ¢ 3L oS agd) cczadly oyl 056 adl oS OV (olgmall Ol
¢S st g iy LYY &y ¢ el O 50 ¢iabliall Y edlo iy Ll BLST (Olsddl s ¢ DLY
AL eV 3 Bl iUy EB) thanblall 510l o1l p g sall g (o 5@l ciiblall 5 s

Review to vector calculus; electrostatic fields; Gauss's law and divergence; electric potential,;
dielectrics and capacitance; Poisson's and Laplace’s equations; charge images; current density
and conductors; magnetostatic fields; Biot—Savart and Ampere's laws; curl and Stoke's
theorem; magnetic materials and circuits; self and mutual inductances; energy in static fields.

Text Books 18y Al S

Sadiku, "Elements of Electromagnetics", Oxford, Last Edition.
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Code & No. : EE 2041 L Y R PP

Course : Electromagnetic (II)

(V) Brbline g oS30 AL ol

Credits :2(2,1,0)

ERIAD A PRV RCH RPN

Pre-requisite : EE 2030
Co-requisite

A Y sl Gk
D8 e e

Level .7

GL'”'H : & gl

OLd o bb2 s i)l bkl Bl ey sl A bgbs aJll ol ) a2 bl afles
Jlasl @ dadis AU Sedlly dx ) Ol pe U SG (N ezl sl ol o0 s (36 4la)

RUIPSING

Characteristic of high-frequency transmission lines. Lossless and lossy transmission lines.
Microstrip transmission lines. Smith chart. Impedance techniques. Theory of waveguides
(rectangular and circular) microwave components and cavity resonators. Introduction to radio

wave propagation.

Text Books 8 Al SJ1
Sadiku, "Elements of Electromagnetics", Oxford, Last Edition.
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Study Plan A "
‘;.e\ 3 ) Jie ) 9 Cs ).C
Code & No. : EE 2050 &S Yeoul: PRPRE
Course : Electric Circuits Laboratory 2L S ) om0 AL
Credits : 1(0,0,3) (F ¢ v )Y i, Slas )
Pre-requisite : Dol b
Co-requisite  : EE 2020

RS VY e (e
Level .50 ol S sl

JUsl ¢y BLEYI Sl ¢ 025587 ol B plbsanl asdl SLA1 S1gs 3 5,080 4Lty A aile Aadis
4k cssisdly &\,J\ He5 3 v ) e A SLN ses 3 sl &\,J\ [P CNN [\ W R | PR STV | R PR Pl
@Mb\..:d\ OLBYY s enedd L 3 (3 2N s ) L Hes (36, feles pd ‘sz.\md\ 5yl

General introduction to the laboratory voltage, current, and power in DC circuits using KVL
and KCL. Superposition, Thevenin's, and maximum power transfer theorems in DC circuits;
series and parallel AC circuits; resonance in series and parallel circuit; maximum power
transfer theorem and power factor improvement in AC circuits; transients in DC circuits;
magnetically-coupled circuits. Three phase circuits.

Text Books 18y Al S

Boylestad, "Introductory Circuit Analysis", Prentice Hall, Last Edition.
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Code & No. :EE2111 A VNN el
Course: Logic Design )l ezl 1 AL

Credits :3(3,1,0) AR M P PR RTINS
Pre-requisite : CS 1090 Jevean sle b
Co-requisite

b e
Level .50 ol S sl

DU S lparonaty &S0 Rkl 5l L sl sl b ailadl Uiy SLE ) B Y1 (b
somall Flas ol e slall (1) deiie S alew g Sl § ) i ) Al aakall § )
¢lgaranad y Al ) aheddll gl LU ¢ Jaall wud g AR lant) ¢lae e K& aleled 51yl JUE el sdly

Azl adlel) b el

Number systems; Boolean algebra and logic gates; simplification of Boolean functions;
combinational logic circuits design and analysis; MSI and PLD components. Introduction to
synchronous sequential logic; flip flops; analysis of clocked sequential circuits; state
reduction and assignment; design of synchronous sequential circuits and PLA’s.

Text Books 18y il S
Moris, "Digital Design", Prentice Hall, Last Edition.
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Code & No. :EE 2121 AS VYYD syl
Course : Logic Design Laboratory Aol el fons JAN !
Credits : 1(0,0,3) (F v o))yl olas
Pre-requisite Dol b
Co-requisite : EE 2111

S YN e (e
Level .50 ol S sl

A LNy Loyl bl plsaly a5 Jigdl eaald) Uil ) dedia ¢ il eadl s Ciy 2l
sonall gy toole U] dedie S U S gl aad :@w) drcedl Sl Gl By BLoY B oy

oS ¢

Familiarization with logic circuits laboratory; introduction to loglc gates; 1mplementat10n of
Boolean functions using AND and OR gates; NAND and NOR implementation; XOR and
address decoder; design of combinational circuits; flip-flops; design of sequential circuits;

sequential PLA’s.
Text Books 18y il S
Moris, "Digital Design", Prentice Hall, Last Edition.
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Code & No. : EE 3541 A Yoty e lisls
Course : Introduction to Microprocessors S EHP S (R T PR TP { !
Credits :3(3,1,0) (v ) )Yl olas
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Microprocessors architecture; addressing modes and techniques; instruction set; assembly
language programming; interrupt systems; input/output devices and timing; memory devices;

future trends in microprocessors.

Text Books 18y il S

Triebel and Singh, "The 8088 and 8085 Microprocessors", Prentice Hall, Last Edition.
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Microprocessor hardware models. Instruction sets. Assembly language programming and
debugging. Memory and input/output mapping. Input and output instructions. Input/output
interfacing., parallel and serial port interfacing, timer, interrupt controller interfacing,
Introduction to interrupts. Project. Micro-controllers: programming and interface.

Text Books 18y il S

Triebel and Singh, "The 8088 and 8085 Microprocessors", Prentice Hall, Last Edition.
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Measurements fundamentals: units and standards, errors, statistical analysis; DC/AC meters
construction; loading effect; insertion loss; difference and instrumentation amplifiers;
oscilloscope: CRT, amplifiers, triggered sweep circuits, attenuation, specifications; spectrum
analyzer, transducers and sensors: passive and self-generating transducers; liquid crystal
displays (LCDs), CCDs, and optical fiber sensors; digital measurements: data conversion
principles; digital voltmeter; grounding, shielding, and noise.

Text Books 18y il S

David and Buchla and Wayne Malachan, "Applied Electronics Instrumentations and
Measurements", Last Edition.

References el A

= plal s 2 s Wl | el wdt el s

Veval [ sk odie Gl s VEYA/VEYA [V EYR) ] sl odde iy e VeV EYA

J— J—

WS das )
:VMY\ :VMY\
:C,E}:J\ :C’;}:M

(VYY) dmie 30 e o Oleh daalor —dudid) &US7 — sl yul) a3




Salman bin Abdulaziz University S 2e & GlaluAadls
L Lanigl 4K
College of Engineering m Aol o) il
Department of Electrical Engineering W' Mfm
Study Plan ielle il dealy '
alman bin Abdulaziz Hnlverswry
‘;.e\ 3 ) Jﬁ.ﬂ ) 9 Gs ).C
Code & No. : EE 3021 RS TN 3
Course: Analog and Digital Instrumentation iad Ny Rl Ll fare 1 Al -
Laboratory
Credits : 1(0,0,3) (F ¢ v DY L, olas
Pre-requisite : EE 2020, EE 2050 A Yo (S XYY il (b
Co-requisite : EE 3121, EE3001
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Measurements and the generalized measurement system. Analog instruments. Measurement
of power and energy power factor and frequency. DC and AC bridges. Error analysis, DC
measuring instruments, AC measuring instruments. Instrument transformers. Error statistics,
electronic voltmeter, oscilloscope, signal generator, impulse generator, integrated circuit
signal generator, digital instruments, data acquisition, transducers, recorders, laser
measurements.

Text Books 18y il S

David and Buchla and Wayne Malachan, "Applied Electronics Instrumentations and
Measurements", Last Edition.
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Motivation and applications, signal classifications, signal operations, singularity functions;
linear time-invariant systems and convolution; correlation; Fourier series and transform for
continuous and discrete time signals; applications; Laplace transform and applications;

introduction to z-transform.

Text Books

25)}31\ g..':g\

Oppenheim, Willsky and Nawab, "Signals and

Systems", Prentice-Hall, Last Edition.
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Haykin and Veen, "Signals and Systems", John Wiley, Last Edition.
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PN junction diode: basic structure, I-V characteristics, large and small-signal models. Bipolar
junction transistor (BJT): basic structure, modes of operation, dc biasing, dc and small-signal
models, single stage BJT amplifiers. Field-effect transistors (FET): structure and operation of
enhancement MOSFETs, I-V characteristics, dc biasing. Linear and nonlinear applications of
op-amp. Current Mirror. Negative and positive feedback. CMOS logic gates and pass
transistor logic gates. Dynamic logic.

Text Books 18y il S

Sedra and Smith, "Microelectronic Circuits", Oxford University Press, Last Edition.
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Introduction to the lab tools. I-V characteristics of diode. Clipping circuits using diodes.
Rectification using diodes. Zener diode and regulators. BJT dc biasing. CE BJT amplifier.
MOSFET DC biasing. CS MOSFET amplifier. Simple AM receiver circuit, MOS digital
circuits.

Text Books 18y il S

Sedra and Smith, "Microelectronic Circuits", Oxford University Press, Last Edition.
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Linear and nonlinear op-amp applications: inverting and non-inverting amplifiers, integrator,
difference amplifier, differential amplifier. Current mirror. Negative and positive feedback.
NMOS and CMOS inverters, CMOS and pseudo NMOS logic gates, pass-transistor logic,
dynamic logic. BJT digital circuits: TTL, and ECL logic.

Text Books

25)}31\ g..':g\

Sedra and Smith, "Microelectronic Circuits", Oxford University Press, Last Edition.
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PSPICE simulation of electronic circuits. Linear applications of op-amp. Wein-bridge
oscillator. Active filters: LPF, and HPF. Schmitt trigger and unstable multi-vibrator.
Differential amplifier using BJT. Design and implementation of digital circuits using VHDL.
CMOS inverter characteristics. TTL inverter characteristics.

Text Books 18y il S

Sedra and Smith, "Microelectronic Circuits", Oxford University Press, Last Edition.
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Overview and basic elements of communication systems; signal analysis; transmission
through systems and channels; modulation; AM; frequency conversion; FM and PM; super-
heterodyne receiver; FDM; stereo broadcasting; sampling; pulse modulation (PAM, PWM,
PPM); TDM; pulse code modulation (PCM); DPCM and DM; regenerative repeaters;
advantages of digital communication; line coding (Binary Signaling); introduction to digital

modulation (ASK, FSK, PSK).

Text Books 18y Al S

Haykin, "Communications Systems", John Wiley, Last Edition.
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Amplitude modulation AM, frequency modulation FM, phase modulation PCM. Sampling.
pulse amplitude modulation, pulse time modulation, pulse width modulation. Pulse code
modulation, delta modulation. Amplitude shift keying (ASK). Frequency shift keying (FSK).
Phase shift keying. TDM. FDM. Fiber optic transmitter. Fiber optic receiver. Fiber optic
characteristics. Antenna types. Basic proprieties of antennas: directivity, gain, band width,
beam width. measure the electrical and magnetic fields far at a distance from the antenna.
Polar and cartesian diagram. Transmission lines and properties. Waveguides.

Text Books 18y il S

Haykin, "Communication System", John Wiley, Last Edition.
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Basic elements of digital communications systems; review of probability theory; base-band
pulse transmission (matched filters, inter-symbol interference); eye pattern, Nyquist criteria;
equalization. Digital pass-band transmission: coherent PSK,FSK,QPSK ,MSK; non-coherent
orthogonal modulation; power spectra and bandwidth efficiency of binary and quaternary
modulation schemes. Information theory: mutual information and channel capacity. Source
coding; error control coding (channel coding).

Text Books 18y Al S

Haykin, "Communications Systems", John Wiley, Last Edition.
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Review of discrete-time signals and systems; the discrete-time Fourier transform, fast Fourier
transform, Z-transform, recursive and no recursive digital filters design and realization;
decimation and interpolation; applications of digital signal processing in communications.

Text Books 18y Al S
Mitra, "Digital Signal Processing: A Computer Based Approach", Mc Graw Hill, Last Edition.
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DC Machines: (construction, winding diagram, classification, motor characteristics, speed
and torque calculation, speed control, starting, generator characteristics, voltage and current
calculation). Transformers (construction, operation of single-phase transformers, equivalent
circuit, voltage regulation and efficiency, auto-transformers, three-phase transformers), AC
machinery fundamentals, three-phase induction machines (construction, operation, equivalent
circuit, performance calculations, starting of induction motors, speed control), small AC
motors (single-phase induction motors, reluctance and hysteresis motors, universal motors,
servo motors, stepper motors.

Text Books 18y il S

Chapman, "Fundamentals of Electric Machinery", McGraw Hill, Last Edition.
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Power system components and representation; transmission line and cable parameters;
analysis of transmission and distribution lines; electric insulators; grounding systems; high

voltage surges.

Text Books 18y il S

Husain, "Electrical Power Systems", CBS Publisher & Distributors, Last Edition.
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Review of mathematical background (complex variables, Laplace, differential equations);
system representation (block diagram, transfer functions, signal flow graph), modeling of

electric and mechanical systems; state variable

analysis; stability using Ruth Hurwitz method;

time domain analysis; root locus; frequency domain analysis; introduction to PID control.

Text Books 18y il S

Dorf and R. Bishop, "Modern Control Systems", Addison-Wesley, Last Edition.
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Course: Linear Algebra P Y o
Credits :3(3,1,0) (v ) Y)Y a0l olas )
Pre-requisite : Math 1060, Math 1070 D2 Ve L VY aile Ll
Co-requisite

D e
Level - 6" ol S gl
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) sl @ shaad) (a5 ) 8 el gl y i) il

Vectors: column and row vectors, the product of vectors, matrices and their combination with
vectors, the addition and multiplication of matrices, the solution of linear equations,
matrices: matrix algebra, determinants, the inverse of square matrix, permutation matrices,
systems of equations and inequalities, matrix algebra, determinants, linear dependence and
linear independence, properties of matrices inverse and adjoint matrix, matrix functions of a
single variables, solution of systems of linear equations, introduction and properties, the
solution of linear systems by elimination rank of matrices, eignvalues and eignvectors,
introduction, properties of eignvalues and eignvectors, applications, diagonalizable matrices,
block diagonal and Jordan forms, review and miscellaneous exercises.

Text Books 18y il S

Gilbert Strang, "Introduction to Linear Algebra", Wellesley-Cambridge Press, Last
Edition.

References el A

Thomas S. Shores, "Applied Linear Algebra and Matrix Analysis", Springer-Verlag
publishing, Last Edition.
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Code & No. : EE 3561 AS TN 1 el
Cours'e: Computati'onal Methods in TS did) 3 Al B0 sl
Electrical Engineering

Credits :3(3,1,0) CERNAD MR RV RCHNEN ]

Pre-requisite : Math 1070, Math 2040, CS Vel Ly Yt oL )Y o ale s
1090

Co-requisite Jle
Db e e
Level . 7t sl & sl

& oVl = (MATLAB, MATHCAD, IMSL Jeo ol pim alisanl oddl ol deiis
) Wl o (3 ) Sy olid) (J1gll o (JLSanV) et SN e S (el - cadad
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Introduction to computational methods using computer packages, e.g. Matlab, Mathcad or
IMSL. Solution of non-linear equations. Solution of large systems of linear equations.
Interpolation. Function approximation. Numerical differentiation and integration. Solution of
the initial value problem of ordinary differential equations. Applications on Electrical
Engineering.

Text Books 18y Al S

R W Hamming, "Numerical Methods for Scientists and Engineers", Courier Dover
Publications, Last Edition.

References e A

Erwin Kreyszig, "Advanced Engineering Mathematics", / Paperback / Wiley, John &
Sons, Last Edition.
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Code & No. :EE 3521 YoV 1 iy 3 )
Course : Control System Laboratory S Sl adal fore Al !
Credits : 1(0,0,3) (Y e i, olds )
Pre-requisite : DGl ez
Co-requisite : EE 3511

S Yoy gl e Cllaze
Level . gh RCi & sl
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DLl el e stesd) lald)l el ) ol izl bl $b el ) oluldl ol el
PID o3 )l oSUH Joe 20l )1 oSl a5 32 ¢ 3 )) oSl by USB 5 RS232 Ly iy IEEE488

&gt ol ST (RSN ARl S ) gy S el

Data processing, error and error analysis, calibration, signal path, signal processing and
conversion, transducers and actuators, instrumentation amplifiers, non-linear amplifiers,
issues pertaining to grounds, shields and power supplies. Discrete and digital signal
waveform , A/D and D/A circuits, resolution and conversion speed , accuracy and precision,
binary codes and BCD codes, encoders and decoders, digital multiplexers and data routing, 7-
segments displays, LCD, dot matrix displays, digital measurement techniques: time gating
and counter methods, all digital transducers, computer based instrumentation: the IEEE488
bus, the RS232 and the USB interfaces. Digital control techniques; realization of digital PID
controllers using microprocessor; process simulation; process control; implementation of
digital control via microprocessors; project.

Text Books 18y il S

Franklin GF, Powell JD and Workman ML, "Digital Control of Dynamic Systems", Addison
Wesley, Last Edition.
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e
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This course introduces the fundamentals of medical instrumentation systems, and bio-signal
processing. The physiology of bio-signals, including how they are generated,
recorded/collected and are used clinically, will be presented. The purpose of the signal
processing methods ranges from noise and artifact reduction to extraction of clinically
significant features. The course gives each participant the opportunity to study the
performance of a method on real bio-signals. The major topics covered in this module are:
Basic concepts of biomedical engineering, cardiovascular, respiratory, neuro -physiological
measurements, X-ray, ultrasound, nuclear, and MRI. How these images are formed and what
types of information they provide will be presented. Testing of audio ability and hearing.
Optical measurements in medical systems.

Text Books 18y il S

Semmlow, "Biomedical SYSTEMS AND Image Processing", CRC Press Inc., Last Edition

References el A
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The student should work on a B.Sc. project in an area relevant to his specialization and with

technical merit.

This project is for two semesters, it is counted as one hour in the first

semester. At the end of the semester the student submits a report describing his projects and
the parts he completed in the first semester and proposed parts in the 2" semester.

Text Books 18y il S
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Code & No. : EE 4990 &S £a]. PRPRE
Course: Project II (D g A g et A
Credits :3(1,0,6) (T V)Y il )l lds )
Pre-requisite : EE 4980 A5 AN sl (e
Co-requisite '
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In this semester, the students continue their work in the project. This may require from the
students to present their progress on monthly basis. At the end of the semester the student
presents a detailed report of developed project and oral presentation. The report should
indicate that the student understands the topic and his specific implementation. Any hardware
or software should be documented in detail. The students grade is based on his work during
the project and commitment to fulfill objectives, on the report, and on his oral presentation.

Text Books 18y il S
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Code & No. : EE 4220 S EYY e el
Course : Communications Systems oVl aadzl 0 Al )
Credits :3(3,1,0) R M P PRURCHNEN|
Pre-requisite : EE 2030, EE 3200 ASYY S YT Gl .
Co-requisite

D
Level : 90or 10 Electives (1) Sala @u\ . & sk
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Sy sl

Overview of communications systems, copper wire transmission systems, digital subscriber
loops (X-DSL), introduction to radio transmission systems; microwave and millimeter ware
radio relay systems; wireless local loops (WLL); satellite systems for fixed and mobile
communications (GEO, MEO, LEO); VSATs systems, noise, noise — figure and SNR
analysis in communication systems; link budget analysis, principles of cellular mobile
systems.

Text Books 18y il S

J.W . Marks and W.Zhuang, "Wireless Communications and Networking", Prentice Hall, Last
Edition.

References el A

Roy Blake, "Electrical Communication Systems", 2ed., Delmar, Last Edition..
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Course  : Wireless Communications Sl oVl s Al )
Credits :3(3,1,0) AR M P PR RTINS
Pre-requisite : EE 2030, EE 3200 XY LS Y e sl Al
Co-requisite

D
Level : 90or 10 Electives (1) JRANN L S sl
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Practical and theoretical aspects of wireless communication system design are studied;
particular emphasis is on mobile communications. Frequency reuse, hand-off, cell splitting,
indoor/outdoor propagation, co-channel interference, frequency management channel
assignment techniques cell-site antennas, handset antenna/human body interaction, switching
and traffic, AMPS, GSM, TDMA, and CDMA are studied.

Text Books 18y il S

Rober E. Collin, "Antennas and Radio Wave Propagation", McGraw-Hill, USA, Last Edition.
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Course: Real- Time Digital Signal Processing

it el 3 aad N ol eyl ikl 0 Al )

Credits :3(3,1,0) A M P PR RTINS
Pre-requisite : EE 3240 A5 YV e sle (e
Co-requisite '
N
Level 9 orl0 Electives (1) JRANN @u\ : S sl
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Architectures of programmable digital signal processors; programming for real-time
performance; design and implementation of digital filters, modulators, data scramblers, pulse
shapers, and modems in real time; interfaces to telecommunications systems.

Text Books

25)}31\ g..':g\

John G. Proakis and Dimitris G. Manolakis, "Digital Signal Processing: Principles,
Algorithms, and Applications", Prentice-Hall, Last Edition..

References

:@‘JM

1. Paulo S.R. Diniz, Eduardo A.B. da Silva, and Sergio L. Netto, "Digital Signal
Processing", Cambridge University Press, Last Edition.
2. S. K. Mitra, "Digital Signal Processing: A Computer-Based Approach”, McGraw-Hill,

Last Edition.

3. Sen M Kuo, Bob H Lee and Wenshun Tian, "Real-Time Digital Signal Processing
Implementations and Applications", John Wiley & Sons, Last Edition
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Code & No. : EE 4240 AS EYEe Myl
Course: Communication Networks eVl ol !
Credits :3(3,1,0) A M P PR RTINS
Pre-requisite : EE 3010, EE 3200 SV S T Gl .
Co-requisite

e
Level : 90orl0 Electives (1) Sala ool & sk
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Survey of design and implementation of communication networks, transmission media,
network topologies. Routing. Switching. Network protocols and architectures.
Internetworking. Network performance. Broadband access.

Text Books 18y il S

Kasap, "Optoelectronics and Photonics: Principles and Practices", Prentice Hall, Last Edition.

References el A
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Course : Digital Image Processing ad M) gall idlee ) Al
Credits :3(3,1,0) A M P PR RTINS
Pre-requisite : EE 3010 SO el s
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e
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The basic concepts and techniques in digital image processing. Image acquisition, Image
display, image transforms, 2-D discrete Fourier transform, image enhancement techniques,
error-free and lossy compression, segmentation methods, and representation and description
methods. Basics of image filtering and encoding. Industrial applications.

Text Books 18y Al S

A. K. Jain, "Fundamentals of Digital Image Processing", Prentice Hall, Last Edition.

References el A

1. R. C. Gonzales & R. E. Woods, "Digital Image Processing”, Addison Wesley, Last
Edition.

2. 1. Pitas, "Digital Image Processing Algorithms and Applications", John Wiley, Last
Edition.
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2- Fields and Waves — Elective Courses (2)
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Course: Microwave Electronics Cigs Sl ol S Al o)
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Pre-requisite : EE 3121 S Y el Gl
Co-requisite

D
Level : 9or 10 Electives (2) JEINPIE S i
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Physical basis of modem microwave dev1ces and circuits.
diodes, transferred electron devices, transit time devices and infrared devices.

Microwave transistors and tunnel
Microwave

generation and amplification, microwave FET circuits. Noise and power amplification.

Text Books 18y il S

William C.Y.Lee, "Mobile Cellcar Telecommunications", Last Edition.
References &l
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Course : Wave Propagation and Antennas Sl jLasly S Al
Credits :3(3,1,0) AR M P PR RTINS
Pre-requisite : EE 2030, EE 3200 Y S YT Gl .
Co-requisite

@ e
Level : 90or 10 Electives (2) Salad @u\ . & sl
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Introduction to antennas and EM waves' propagation; basic propagation models and antenna

parameters; ground wave propagation; sky
statistical models and diversity principles; p
antenna engineering in LF, MF, VHF and UHF

wave propagation; space wave propagation;
ropagation models in mobile radio systems;
systems; antenna a linear and planar arrays.

Text Books

25)}31\ g..':g\

Robert E. Collin, "Antennas and Radio W
Edition.

ave Propagation”, McGraw-Hill, USA, Last
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Course: Optical Fiber Communications i padl O oVl 1 A o
Credits :3(3,1,0) A M P PR RTINS
Pre-requisite : EE 2030, EE 3200 Y S YT Gl .
Co-requisite

e
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Optical fiber wave guides: ray and mode theories. Step-index and graded-index fibers.
Transmission characteristics of optical fibers: losses and dispersion. Methods of
manufacturing optical fibers and cables. Connections of optical fibers. Measurements of
attenuation, dispersion, refractive index profile, numerical aperture, diameter and field.
Optical sources: semiconductor lasers and light emitting diodes. Optical detectors. Optical
fiber systems. Digital and analog systems. Design of a simple optical fiber communication
link.

Text Books 18y il S

A.J. Rogers, "Understanding O.F.C.", Artech House Optoelectronics, Last Edition.
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Microwave amplifiers, oscillators, mixer and detectors, and electronic switches are basic
components of microwave systems. The performance of these components is critical to
system performance. This Course therefore teaches the design of these components to satisfy
performance specifications. Topics covered: amplifiers: theory, LNA and multistage design;
Oscillator theory: nonlinear negative resistance, startup, stability, power generation; Gunn
and IMPATT diode oscillators; design of planar passive components and their application;
PIN diode switch and phase shifter analysis and design; mixers and detectors: theory, mixer
and detector diodes, diode detectors and mixers.

Text Books 18y il S

Glover, S. Rennack and P.Shepherd, "Microwave Communications Engineering, Vol.1" Last
Edition.
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Solid-state microwave circuits are usually realized using planar technologies, which integrate
some or all components on a substrate. Moreover, monolithic microwave integrated circuits
(MMICs) enable commercial application of microwave technology. Design methods for
microwave integrated circuits. Topics covered: review of design concepts. MIC design:
fabrication techniques, modeling of active and passive networks, microstrip and coplanar
lines. MMIC design: lump element design, foundry rules, modeling of active and passive
networks, design techniques. Layout and DRC checks. Selected Hands-on design work on
passive network - MIC filter and coupler, and active network - MMIC oscillator and mixer.

Text Books 18y il S

Allen A. Sweet, "MIC and MMIC Amplifier and Oscillation Circuit Design", Artech Library,
Last Edition.
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Large-scale MOS design: MOS transistors, static and dynamic MOS gates, stick diagrams,
programmable logic array design, MOS circuit fabrication, design rules, resistance and
capacitance extraction, power and delay estimates, scaling MOS combinational and
sequential logic design, register and clocking schemes, data-path, and control unit design,
elements of computer-seded circuit analysis and layout techniques.

Text Books

25)}31\ g..':g\

N.Weste and K. Pshraghian, "Principles of CMOS Design", Addison Wesley, Last Edition.
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Layout of digital circuits with help of chip layout tools; design, simulation, placement,
routing, and implementation of ASICs with conventional and high level design techniques;
laboratory project.

Text Books 18y Al S

David Van Der Bout, "XSE-1 Practcal Xilinx Designer Lab Book and Foundation Design
software with VHDL and verilog", Prentic Hall, Last Edition.
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Functional blocks of analog communication systems, design of mixers, converters, RF and IF
amplifiers, AM detectors, and FM discriminators. Functional blocks of monochrome TV
receivers. Design of video IF amplifiers, video amplifiers, sync. separators, horizontal and
vertical oscillators and AFC. Functional blocks of color TV receivers. Color signal
representation and processing. Functional blocks of digital communication systems: PAM,
PWM, PPM and PCM. Design of S/H circuits, A/D and D/A converters, and timing (clock
generator) circuits. Circuit design using PLL, VCO and multipliers. Design of PAM, PPM,
PWM and PCM transmitters and detectors. Special circuits for phase shift keying.

Text Books 18y il eSS

William Stanely and John Jeffords, "Electronic Communications; Principles and Systems",
Thomsom Learning, Last Edition.
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The fundamentals of analysis and design of basic analog circuits. Topics to be covered include
operational amplifier design, basic amplifier feedback theory, frequency stability and compensation,
DC bias calculations and circuits, MOSFET and BJT large- and small-signal device models, small-
signal gain and frequency response characteristics of amplifiers, large-signal characteristics and
nonidealities. In the hardware laboratory the student will gain experience designing, building, and
characterizing analog circuits. The students will also learn how to use the SPICE circuit simulation
program to compare actual and simulated performance. The analysis and design of analog circuits
incorporating both Bipolar and CMOS technologies will be considered. This course provides the
electrical students with a familiarity and an understanding of the analytical and computer skills
required for the analysis, computer simulation, design, and computer-aided physical layout of digital
integrated circuits.

Text Books 18y Al S

Paul R. Gray, Paul J. Hurst, Stephen H. Lewis and Robert G. Meyer, "Analysis and Design of
Analog Integrated Circuits", John Wiley & Sons, Inc , Last Edition.

References e A
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2. Ken Martin, "Digital Integrated Circuits Design", Prentice Hall, Last Edition.
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Electronic materials including semi-conductors and dielectric materials so as to achieve the
overall goal of introducing students to some of the important concepts that form the basis for
understanding of microelectronic materials. A more descriptive approach is taken to
emphasize the concepts and various proofs are treated at semi-quantitative level without
going into too detailed physics. In addition, the concept of nanostructure is slightly
introduced with emphasis on the effect of scaling on the material behavior as regarding.
Topics covered include: Crystal Structure & Crystal Diffraction, Elementary quantum
mechanics, Band theory of solids, Surfaces and interfaces, Dielectric Materials, Hall effect
and Magnetism. Nanotechnology and semiconductors, effect of reducing dimensions on
devices. Some structures of nano devices , MEMS.

Text Books 18y Al S

Gregory L. Temp, "Nanotechnology", AIP Press, Last Edition.
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The state-of-the-art overview of electronic components used widely in industry. These components
may include devices such as: relays, solid state relays, power filters, dc power supply, power
management IC,s...ect.. Other products may also includes timers, programmable and universal
counters, voltage operating valves, firing circuits, piezoelectric transducers. The description of a given
system in industrial application and recognize its components. Examples may include car electronics,
washing machines, electric air condition, temperature controlled ovens etc. Consumer electronics:
relays, solid state relays, power filters, dc power supply modules, timers, LCD displays, universal
counters, digital clocks, power drivers, telephone handset, speakers and microphones, audio power
amplifier modules, light dimmer, microcontroller boards. This course is to be associated with a project
in which the student design and assemble a given simple industrial product in the market like simple
car display panel, temperature or motor speed controller, electronic based toys, electronic lock...etc

Text Books 8y il S

James T. Humphries and , Leslie P. Sheets, "Industrial Electronics", Last Edition.
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Power system matrices; symmetrical faults; power unsymmetrical faults; load flow analysis;
stability analysis; economic operation of generators.

Text Books 18y Al S

Grainger and Stevenson, "Power System Analysis", McGraw Hill, Last Edition.
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Breakdown and dielectric strength of different insulating materials; flashover tests on
insulators; over-voltage protection and insulation coordination; corona and its effects, ground
resistance measurements; characteristics of isolated and interconnected systems; transmission
line characteristics; characteristics and coordination of protective relays; load-flow
simulation.

Text Books 18y il S

Grainger and Stevenson, "Power System Analysis", McGraw Hill, Last Edition.
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Synchronous machines (components, internal voltage, equivalent circuit, phasor diagram,
performance of turbo-alternator, generator operating alone, parallel operation of AC
generators), DC machines (components, classification, performance, motor characteristics,
starting of DC motors, speed control of DC motors) synchronous machine dynamics: the
swing equation, steady state and transient stability.

Text Books 8y il S

Chapman, "Fundamentals of Electric Machinery", McGraw Hill, Last Edition.
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Equivalent circuit of transformers; Three-phase connections and harmonic problems;
equivalent circuit of three-phase and single-phase induction motors; load testing of induction
motors; starting of single-phase induction motors; equivalent circuit of synchronous machine:
performance of synchronous motors; performance of dc machines.

Text Books 18y Al S

Chapman, "Fundamentals of Electric Machinery", McGraw Hill, Last Edition.
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Power semiconductor devices: terminal characteristics; power converters: ac-ac converters,
rectifiers, inverters, dc-dc converters and resonant converters; applications in power systems.

Text Books 18y il S

Hart, "Introduction to Power Electronics", Prentice Hall, Last Edition.
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Power semiconductor devices: terminal characteristics; power converters: ac-ac converters,
rectifiers, inverters, dc-dc converters and resonant converters; applications in power systems.

Text Books 18y il S

Hart, "Introduction to Power Electronics", Prentice Hall, Last Edition.
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Motion control in industrial, commercial and transportation systems is carried out using
electrical drives. This course provides students with the working knowledge of various
components of an electrical drive system and their control. After completion of this course,
students are expected to select and size electrical drives for any given application in an
efficient manner and should be able to perform design of different drive components. The
topics covered are: characteristics and sizing of power semiconductor controlled electric
drives; DC motor drives: speed and torque control; induction motor drives: voltage control
and variable frequency control; synchronous motor drives: open-loop, closed-loop variable
frequency control; brushless DC drives; drives application examples.

Text Books 18y il S

R Krishnan, "Electric Motor Drives - Modeling, Analysis and Control", Prentice Hall, Last
Edition.

References e A

W Leonhard, "Control of Electrical Drives", Springer, Last Edition.
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Concepts of power system operation; network topology and incidence matrices formation of
bus impedance matrix; unit commitment; optimal power flow; automatic generation control;
energy management systems and control center operation; state estimation; dynamic security

assessment.

Text Books 18y il S
Wood and Wollenberg, "Power Generation, Operation and Control", John Wiley, Last
Edition.

References e A

Grainger and Stevenson, "Power System Analysis", McGraw Hill, Last Edition.

ol el s 2SI s Wl | ) plal gt el 2 A g
Veval [ mok odie Gy s VeYA/VEYA [V eYR) [ sl odde iy e VeV EYA
— —»

S as )l 5
) Y
C\A}J\ C\A}J\

(VY1) o

30 e o Oleh daalor —dudid) &US7 — sl yul) a3




Salman bin Abdulaziz University ol ae O Glalu Andla
College of Engineering m Mb;?‘itj .
Department of Electrical Engineering W Mfm
Study Plan piellue (i lolu deoly )
Salman bin Abdulaziz uﬂlVEI’S\T!

(0) Ayl Oy e — WSoudl g oladl —0

5- Systems and Controls — Elective Courses (5)

(YY) i 30 e o Oleh daalor —dudid) &US7 — sl yul) a3



Salman bin Abdulaziz University Sl se G laluAnds
. . Ligl) 4K
College of Engineering m Aol o) il
Department of Electrical Engineering . Lo ) ;Ja-;jfm
Study Plan pielaue b lolu eala '
‘;.e\ 3 ) Jﬁ.ﬂ ) 9 Gs ).C
Code & No. :EE4511 AN 1 i3
Course : Digital Control System Bl ) WSl da s A
Credits :3(3,1,0) R M P PRURCHNEN
Pre-requisite : EE 3010, EE 3551, MATH YEE. ¢ S Yooy ¢ oS YN le (e
2440 :

Co-requisite o=
D e
Level : 90orl0 Electives (5) JRANN L S sl

Al o ¢ Sl & sl Rl Y1 JIGY) a3 ) (Bl 2 (3 ) B by ol gl (e 3 s
Loz ¢ PID ( J—blidl Jul S aldl ) 3 ) oS sl 3 ) Sl enas o L L sE
2 oY Al ) e (65001 WSl By B pad) ol enas ¢ PID a3 ) (ST ol Sl Y

B A 5 Al e WU £Vt 25 (Bad I (Sl (oS el () Y

System theory, and to the analysis tools and design methods in discrete-time domain. The
basic concepts and principles in sampling, Z-transform, zero-order-hold, discrete equivalence
and the relations to discrete-time control design. The design issues for digital PID, PID auto-
tuning, phase compensator, and the model predictive control, including the performance
criteria, pole-placement, stability analysis; design of discrete-time control systems; state-
space techniques. as well as numerous illustrative application examples.

Text Books 18y il S
Norman S. Nise ,"Control System Engineering", John Wiley & Sons, Last Edition.
References e M

1. Franklin GF, Powell JD and Workman ML, "Digital Control of Dynamic Systems",
Addison Wesley, Last Edition.
2. EF Camacho and C Bordons, "Model Predictive Control", Springer Verlag, Last Edition.
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Sensors, instrumentation and control systems commonly used in the industry. The sensor and
instrumentation part includes topics such as signal processing and conversion, transducers
and actuators, instrumentation amplifiers, non-linear amplifiers, issues pertaining to grounds,
shields and power supplies. The control portion covers the evolution and types of control
systems, centralized control, direct digital control (DDC), distributed control systems (DCS),
field buses, PID control: tuning methods and refinements, auto-tuning principles and
implementation, available industrial PID controllers and their operation. It will include other
common control systems such as feed forward, cascade, ratio, selective, split range, time-
delay compensation, sequence control and PLC.

Text Books 18y Al S

D.E. Seborg, T.F. Edgar, D.A. Mellichamp, "Process Dynamics and Control", John Wiley
and Sons, Last Edition.

References el A

C. D. Johnson, "Process Control Instrumentation Technology", Regents/Prentice Hall, Last
Edition.
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Sensors, instrumentation and control systems realization. For sensor and instrumentation:
signal processing and conversion, transducers and actuators, instrumentation amplifiers, non-
linear amplifiers, For control portion covers the realization direct digital control (DDC),
distributed control systems (DCS), PID control, sequence control and PLC.

Text Books 8y il S

D.E. Seborg, T.F. Edgar, D.A. Mellichamp, "Process Dynamics and Control", John Wiley
and Sons, Last Edition.

References el A

C. D. Johnson, "Process Control Instrumentation Technology", Regents/Prentice Hall, Last
Edition.
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The various stages in the design cycle of a closed-loop control system, namely modeling,
identification, simulation, controller design and implementation. Students will appreciate the
concepts of models and model structures, the ways to obtain them and their applications. Two
modeling approaches will be covered; physical modeling which includes the principles and
phases of modeling using basic physical relationships, and identification approaches covering
both non-parametric and parametric identification. Practical issues in modeling, including
instrument calibration, model structure selection, data collection configuration, selection of
test signals and model validation will also be duly covered. Via project work, students will
have experience in modeling, simulating and controlling real systems. They will be equipped
with useful practical skills at the end of this course.

Text Books 18y il S

Ljung, L. and Glad, T. , "Modeling of dynamical systems", Prentice Hall, Englewood Cliffs,
Last Edition.

References el A

Karnopp, D.C., Margolis, D. L. and Rosenberg, R.C., "System Dynamics : A Unified
Approach", Last Edition.
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The fundamental knowledge, theories and applications of fuzzy logic and neural networks. It
examines the principles of fuzzy sets and fuzzy logic, which leads to fuzzy inference and
control. It also gives students an understanding of the structures and learning process of a
neural network. Topics covered include: fuzzy set theory, fuzzy systems and control, basic
concepts of neural networks, single-layer and multilayer, self organizing maps and neural
network training.

Text Books 18y il S

S. Haykin, "Neural Networks: A Comprehensive Foundation", Prentice Hall, Last Edition.

References el A

D. Driankov, H. Hellendoorn, M Reinfrank, "An introduction to fuzzy control", Springer-
Verlag, Last Edition.
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The mechatronics, as an engineering discipline, is the synergistic combination of mechanical
engineering, electronics, control engineering, and computers, all integrated through the
design process. It involves the application of complex decision making to the operation of
physical systems. Topics include: introduction to mechatronics, dynamic system investigation
process, general approach to physical and mathematical modeling, general concepts in
modeling, physical & mathematical modeling of mechanical, electrical, electromechanical,
and multidisciplinary physical systems, modeling system parasitic effects, time response and
frequency response, and analog electronics for mechatronics. Sensors and measurements.
Control design approaches. Mobile robots. A case-study, problem-solving approach, with
video hardware demonstrations, is used throughout the course.

Text Books 18y Al S

D. Auslander and C. Kempf, "Mechatronics, Mechanical Engineering Interfacing", Prentice
Hall, Last Edition.

References e A
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Introduction to physics, principles, and operating mechanisms of various kinds of sensors.
Using sensors in designing and developing for different applications. Sensor technology,
resistive, capacitive , inductive and magnetic transducers, basic sensor structures for each
type, sensing effects, physical sensors and their applications. Dynamic range, linearity,
threshold, accuracy, operational environmental condition strain gauge, thermocouple, RTD,
photo sensors for measuring chemical quantities. Light sensors, flow and speed sensors, radio
active sensor. Introduction to digital sensors. Actuators and their role in automatic control,
pulse width modulation technique for power control. Examples in temperature, speed and
light control systems.

Text Books 18y il S
John R. Brauer, "Magnetic Actuator and Sensors", Last Edition.
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Introduce to physics, principles, and operating mechanisms of various kinds of sensors. This
course will provide students with central core knowledge about sensors in designing and
developing for bio-medical applications. The major topics in this module cover: Brief
summary of sensor technology, basic sensor structures, sensing effects, physical sensors and
their applications in bio-medical engineering, sensors for measuring chemical quantities in
bio-medical engineering, miscellaneous bio-sensors and technologies, bio compatibility of
sensors, and future trends in bio-sensor technology. brief review of MOSFET transistor and
SPICE modeling, solid-electrolyte interface, potentiometer bioelectronics devices: principles
of MOSFET-based bioelectronic devices, amperometric bioelectronics devices, micro
fabrication technologies for bioelectronic devices, introduction to bioelectricity, neurons and
neuronal networks, bioelectric measurements.

Text Books 18y il S
L.Y. Kupriyanov, "Semiconductor Sensors in Physico-Chemical Studies", Last Edition.
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Fundamentals of medical instrumentation systems, and bio-signal processing. The physiology
of bio-signals, including how they are generated, recorded/collected and are used clinically,
will be presented. The purpose of the signal processing methods ranges from noise and
artifact reduction to extraction of clinically significant features. The course gives each
participant the opportunity to study the performance of a method on real bio-signals. The
major topics covered in this module are: Basic concepts of biomedical instrumentation, bio-
signal conditioning, blood measurements equipments, cardio graphic, CT equipments,
respiratory system and measurements, neuron-physiological measurements, signal
conditioning and various analysis (linear and nonlinear) techniques. radiology equipments
and x-rays , ultrasound, image processing, controlled injectors, MRI. A simple project has to
be associated with the course.

Text Books 18y il S

L.A. Jeddes and L.E. Bake , "Principles of Applied Biomedical Instrumentation", Last
Edition.
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Pre-requisite : EE 3001 Ay ele e
Co-requisite : EE 3171

S YAV e (e
Level : 9orl0 Electives (6) Salal of ik S gkl
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el sy SN sV @ Al e dl) Ll et Sl s el e (5 lal) Lay )Ll

Ll i e Oallas pis gt g madldR b AL ) gl

Various techniques used in industry for automating quality control. Basic concept of
automatic testing will be given in general with some emphasis on testing electrical and
electronic products. The major topics covered in this module are: automation in
manufacturing: computer aided design and manufacturing, Picking up signals for quality
control, included tests during manufacturing, development of test bench, non destructive tests
for mechanical products, testing electronic and electric components, printed circuit testers,
signature analyzer, data bases and their role in automatic testing, reporting, fault isolation.
Standard computer interfacing for automatic testing. Design for testability: example in
electronic components, self test ICs, boundary scan method. A simple project has to be
associated with the course.

Text Books 18y il S

W. Bolton, "Mechatronics, Electronic Control Systems in Mechanical Engineering", Last
Edition.
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Course: Biomedical Imaging Systems

B sl s o Al

Credits :3(3,1,0) (v o) eY)Y il olis )
Pre-requisite : EE 3611 A YUY sl Gk
Co-requisite

e
Level : 90orl0 Electives (6) JINII U S il

S SN [ RS [ PRl [ Y (RO [ HES U ALY - U P P A (R pieel [ SN RV E= ey

gl i STy sl ade LUl a5 A
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Overview of biomedical imaging systems.

The course will examine various imaging

modalities including X-ray, ultrasound, nuclear, and MRI. How these images are formed and

what types of information they provide will be

presented. Image analysis techniques will also

be discussed. Specific analysis techniques will include the analysis of cardiac ultrasound,

mammography, and MRI functional imagery.

Text Books 18y Al S

Andrew G. Webb, "Introduction to Biomedical Imaging", Last Edition.
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Code & No. : EE 3080 AS YA sl
Course Title : Electrical Machines 2l S Sy sl s Al
Credits :3(3,1,0) AR L P PR RTINS
Pre-requisite : Phys 1040, Math 1060 oV c et ale (b
Co-requisite

e
Level : 5 (SIS At 3k dsy o S sl

el Ll a5 8 A 45 oS LS (6 shall Ltadd) 33 2y ezl Ll 5 9s (Bl 5 s 250 oS LS
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Electrical quantities & units, circuit elements and laws, network theorem, nonlinear networks
AC circuits: phasors, circuit analysis, frequency response, resonance, transformers
(construction, types, operation, equivalent circuit); synchronous machines (construction,
generator performance, motor characteristics, starting); induction machines (construction,
three phase motor: types, operation, equivalent circuit, starting speed control); introduction to
DC machines electric application.

Text Books 18y il S

Chapman, "Fundamentals of Electric Machinery", McGraw Hill, Last Edition.
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Course : Electrical and Electronic circuits RPN NP KIS PRV RS- (PO
Credits :3(3,1,0) AN ML ™ BV RCHRESN]
gre—requ'is'itte : Phys 1040, Math 1060 oV c et ale (b
o-requisite

D
Level : 6 (RS At ) 20y 7 S s

G S coleall e Al Ll g bl e sl ol ol b gl oSO Sl il gy ol
ol JU ol (K pes ool L s Ao ) U @il obeall o )l s Jl albeaay)
T3 kol S 23U il g ¢ (FET) Qi 501 e 515 ((BIT) ol sl dlo i e 0 5

caiSly el S e 5zl bl G prall 5Lyl Al 3 (FET) 5 (BJT) <) s 5l 5

Circuit elements and laws, network theorem, nonlinear networks-AC circuits: phasors, circuit
analysis, frequency response, resonance, ideal amplifiers, ideal diodes, rectifiers, wave
shaping circuits, junction diodes, FETs and BJTs transistors, logic circuits, small signal
models of diodes, FETs, and BJTs, RC-coupled amplifiers.

Text Books 18y il S

Paul, Nasar and Unnewehr, "Introduction to Electrical Engineering", McGraw Hill, Last
Edition.
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Course : Electrical Machines WL S ey sl o)
Credits :2(2,1,0) A D A PR RCHNEN|
Pre-requisite : EE 3180 A A sl (e
Co-requisite

It LSRR
Level 8 (RS At A § 30y A S g
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Transformer (construction, types, operation, equivalent circuit), synchronous machines
(construction, generator performance, motor characteristics, starting), induction machines
(construction, three phase motor: types, operation, equivalent circuit, starting speed control);

introduction to DC machines.

Text Books 18y il S

Chapman, "Fundamentals of Electric Machinery", McGraw Hill, Last Edition
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Course: Electronics Sl g S 1 Al el
Credits: 2(2,1,0) Y Lyl ol
Pre-Requisite: EE 3080 A YA e e
Co-Requisite: None A Y 1 3 e ez
Level g™ o el
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PN junction diode: basic structure, I-V characteristics, large and small-signal models.
Bipolar Junction Transistor (BJT): basic structure, modes of operation, dc biasing, dc
and small-signal models, single stage BJT amplifiers. Field-Effect Transistors (FET):
structure and operation of enhancement MOSFET, characteristics, dc biasing.

Linear and nonlinear op-amp applications: inverting and non-inverting amplifiers,
integrator, difference amplifier. Differential amplifier. Current Mirror. Negative and
positive feedback.

Text Books 18y Al S

Sedra and Smith, "Microelectronic Circuits", Oxford University Press, Last Edition.
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Course: Electronics Lab.

Dl g S fane 1) Al

Credits: 1(0,0,3)

(Yoo il )l ol )

Pre-Requisite: EE 3080
Co-Requisite: EE 3101
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Introduction to the lab tools. I-V characteristics of diode. Clipping circuits using
diodes. Rectification using diodes. Zener diode and regulators. BJT dc biasing. CE
BJT amplifier. MOSFET dc biasing. CS MOSFET amplifier. Linear applications of

op-amp

Text Books

IBJJA\ ?.‘:g\

Sedra and Smith, "Microelectronic Circuits

", Oxford University Press, Last Edition.
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Code & No.: EE 4101 A s
Course: Actuators and Power Electronics Sl oy Sy wdaadl o Al !
Credits: 3(3, 1,0) AR A PRV RCHNCN |
Pre-Requisite: EE 3101 ATV gl s
Co-Requisite: None dor Y 1 3 e e
N N Lodadl &by phay 2l o ) S sl
Level :9 or 10
(3 7 Las—a SO

g S s 1 sl ol mS Al dbliae s oS0 4 ki g ag SO Sl L 5 ol a)
Sl A A b 3 Sl i o) Sy L ) s PWM 231 L5 Sl cH sl 658
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LSl oY 2 olabs
Review of circuit analysis & basic electromagnetic theory. Power electronics: power
electronics circuits, H bridges, PWM control, interfacing, power amplifiers.
Applications in power systems : DC servo & stepper motors, AC synchronous &

induction motors. Typical speed and torque control techniques of motors. Analysis,
design, and applications of power converters.

Text Books 18y A S

1. Hart, "Introduction to Power Electronics", Prentice Hall, Last Edition.
2. Chapman, "Fundamentals of Electric Machinery", McGraw Hill, Last Edition.

References e A

Andrzej M. Pawlak, "Sensors and Actuators in Mechatronics: Design and
Applications", CRC Press — Taylor & Francis Group, Last Edition.
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Code & No.: EE 3581

Course: Introduction to Microprocessor
System

Credits: 2(2, 1,0)

AS YOAY 1oyl
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Pre-Requisite: EE 3151
Co-Requisite: None

dewdid) Z.LE.S )J.&A) J,:A;J\ )i cw\.’;h :

Level 9% or 10M

Number systems, logic gates. Boolean algebra. Karnaugh maps and combinational
logic design. Sequential logic and state machines. Microcomputer structure and
operation. I/O and interfacing circuits, counters, timers. Assembly language

programming. Adressing modes. Microprocessor system architecture: buses,
memories, peripheral connections, parallel, serial, analog interfaces, data
communications, testing and debugging, device drivers.
Text Books 18y Al casJ)
1. Triebel and Singh., "The 8088 and 8085 Microprocessors", Prentice Hall, Last
Edition.
2. B. Brey, "The Intel Microprocessors", Prentice Hall, Last Edition.
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Course: Introduction to Microprocessor
System Lab.

S el O 5 3 deie fems 1) Al )

Credits: 1(0, 0,3)

(Yoo il )l ol )

Pre-Requisite: EE 3151
Co-Requisite: EE 3581

A TYey gl Cllaze
S YoM e e

Level 9" or 10

& gl
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Machine language and Assembler programming. Design and application of digital
systems for data collection and control of pneumatic and hydraulic machine systems.
Laboratory work includes the use of microcomputers.

Text Books 18y Al casJ)

Triebel and Singh., "The 8088 and 8085 Microprocessors", Prentice Hall, Last
Edition.

B. Brey, "The Intel Microprocessors", Prentice Hall, Last Edition.
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Code & No.: EE 4571 RS EOVY 1l B
Course: Introduction to Industrial Control dslial) (Kot (5 (3 dakie 1 Al o
System
Credits: 2(2, 1,0) NV ENY Lyl ol I
Pre-Requisite: None A Y gl e
Co-Requisite: None do Y 1 3 e e
ddl a0y bl ol auldl o el S sl

Level : 8" or 9" or 10™ <
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bl adbes i GY) Mo Lol bl a i ol 2 gl b)) e sy a2 ) L3 sl

oY) eeaiy Jlast| L olindadl | 3 gtiall bl plisiinly 4t ) L oleladl) 2056

Evolution and types of control systems, centralized control, direct digital control (DDC),
distributed control systems (DCS), field buses, PID control: tuning methods and refinements,
auto-tuning principles and implementation, available industrial PID controllers and their
operation. Feed forward, cascade, ratio, selective, split range, time-delay compensation, sequence
control, Programmable logic Controllers architecture, Input/output devices, Input/output process
and addressing, programming using ladder diagram, Internal relays, Timers, Counters, Shift
registers, Data handling, Instruction list, function block diagram, applications, test and debugging

Text Books 18y il S

1. D.E. Seborg, T.F. Edgar, D.A. Mellichamp, "Process Dynamics and Control", John Wiley
and Sonsm Last Edition.
2. C.D. Johnson.,"Process Control Instrumentation Technology", Prentice Hall, Last Edition.
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Code & No.: EE 4581

AS EOAY 1 e Ny ad )

Course: Introduction to Industrial Control
System Lab.

Bebiall (Sl ohas fems (3 Bado 1 Al

Credits: 1(0, 0,3)

(Yoo il )l ol )

Pre-Requisite: None
Co-Requisite: EE 4571

.Jo-}g\jé.:bwv.uzu
PV T AR T JPREN )

Level 8" or 9 or 10T

Al ey paladl of aldl o ol S gl
(S 3 IS A — LS Laoiid!

A2l AL SlaSoull 5 prall ol s plasena) el fee Lotu

Laboratory work includes microcomputer and PLC programming.

Text Books

IBJJA\ ?.‘:g\

D.E. Seborg, T.F. Edgar, D.A. Mellichamp, "Process Dynamics and Control", John

Wiley and Sonsm Last Edition.

C. D. Johnson.,"Process Control Instrumentation Technology", Prentice Hall, Last

Edition.
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Code & No.: EE 3151 AS VN iyl
Course: Introduction to Logic Design il el 3 Wadie 1 Al
Credits: 2(2, 1,0) Y Lyl ol
Pre-Requisite: None A oY gl Az
Co-Requisite: None dor Y ¢ e s
o Lol Al ) ey sl 5f ald) S sl

Level :8 or9
(S SN S

Mpopenaiy &SN Rdlad) Sl S ddled) J)gll b Rl Uy el Aol Gl
A ke ) 3 aeie B saw e S 5 Y1 A Wl AU ikl e V) ol S
Sl L Jaal) wpud s AW Jlantl Lae) 3 S8 abedadl g LS Loy ssmall s

sl @l b il geena y dul ll addosl
Number systems, Boolean algebra and logic gates, simplification of Boolean
functions.Combinational logic circuits design and analysis. MSI and PLD
components. Introduction to synchronous sequential logic. Flip flops. Analysis of

clocked sequential circuits. State reduction and assignment. Design of synchronous
sequential circuits and PLA’s.

Text Books 18yl casJ)

Moris, "Digital Design", Prentice Hall, Last Edition.
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Code & No.: EE 3161 ASYNIY 5 el 3
Course: Introduction to Logic Design . S .
o & & ) el (3 i Joxs 1, ALl
Credits: 1(0,0,3) (Feren)) Lyl olus i
Pre-Requisite: None Yl
Co-Requisite: EE 3151 A Yoy gl e
Level ‘ 8th or 9th dow o) 1...154.3 )J,E.A) Cﬂu\ )i ww\ : L_S}Lwl\

(S5 K S
BLAYI Ol plaseal &3 dlad) Jp) aghdl ol U deids | gl el jei G )
) aeaie ST L Al el Ll dmcll) eV LN 8 g BLOYT 8 ol L LY

) i) b il Aol Sl s bl s gmall g f3le
Familiarization with logic circuits laboratory. Introduction to logic gates.

Implementation of Boolean functions using AND and OR gates, NAND and NOR
implementation, XOR and adderss. Design of combinational circuits. Flip-flops.

Design of sequential circuits. Sequential PLA’s.

Text Books 18y Al casJ)

Moris, "Digital Design", Prentice Hall, Last Edition.
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Code & No.: EE 4591 A5 EeR) 1l 8
Course: Design of Smart Mechanisms S SV aad ) Al
Credits: 3(3,1, 0) AR A PRV RCHNCN |
Pre-Requisite: None S YT Gl s
Co-Requisite: None Ao Y 0l e Al
Al ey palalt o aldl o ol S )
Level :8"or 9™ or 10™

(S 3 IS A — LS Laoiid!

S oozl SO oSl asaadl & A ol s 3 g a2 ) ssleY Al Uy o2
inle a2 aJUL AT (ol oalil deie (S el g ol Lesdl e Asl e (s 28 o)
o P8 L}JA (A (Bayesian) Olew: yo Al B 6 s s 3 e ‘..“J;-;J\ ] ke e

k) e g Rkl Sl )l Aadl SIS L el asl
Design of reprogrammable multiple-degree-of-freedom architectures. The course
addresses various mechanical configurations and stresses the integrated design
approach includes sensing/actuation/control architecture and control software.
Introduction to the current intelligent system concepts. An overview of different

learning schemes including: Decision Tree, Bayesian, Inductive, Analytical and Rule-
based Learning. Neural Nets, Genetic Algorithms and Reinforcement Learning.

Text Books 18y Al casJ)

1. Klaus Truemper, "Design of Logic-based Intelligent Systems", John Wiley &
Sons, Last Edition.

2. Bart Kosko, "Neural Networks and Fuzzy Systems: A Dynamical Systems
Approach to Machine Intelligence", Prentice Hall, Last Edition.
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Code & No.: EE 3571 A5 TOVY iy 03
Course: Microsystems Technology S el bl aam ¢ Al )
Credits: 3(3, 1,0) AR A PRV RCHNCN |
Pre-Requisite: EE 3151 A YVe gl e
Co-Requisite: None o Y 1 8 e s
Lodadl &by phay 2l o ) S sl
Level : 9" or 10™
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Physical principles .Design and microfabrication technologies pertinent to input

(sensor) and output (actuator) devices for multimedia applications such as video
imaging devices, micromirror projection displays, and micro-electro-mechanical
systems.

Text Books 18y Al casJ)

1. Gerald Gerlach, Wolfram Dotzel, Dorte Miiller, "Introduction to Microsystem
Technology: A Guide for Students (Microsystem and Nanotechnology
Series (ME20))", John Wiley & Sons, Last Edition.

2. Julian W. Gardner, Vijay K. Varadan and Osama O. Awadelkarim,
"Microsensors, MEMS, and Smart Devices", John Wiley & Sons, Last Edition.

References e A

Jumana Boussey, "Microsystems Technology: Fabrication, Test & Reliability", ISTE
Publishing Company, Last Edition.
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Code & No.: EE 3031 AS YT el
Course: Electromagnetic field bl SISV 2 Al )
Credits: 3(3, 1,0) AR A PRV RCHNCN |
Pre-Requisite: Phys 1040, Math 2030 G YT N e gl e
Co-Requisite: None dor Y 1 3 e e
ddl a0y sl o asldl §f Wl S sl
Level :8"or 9™ or 10™ <
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Review to vector calculus. Electrostatic fi

elds. Gauss’s law and divergence. Electric

potential. Dielectrics and capacitance. Poisson’s and Laplace’s equations. Charge
images. Current density and conductors. Magnetostatic fields. Biot—Savart and
Ampere’s laws. Curl and Stoke’s theorem. Magnetic materials and circuits. Self and

mutual inductances. Energy in static Fields.

Text Books 18y A S
Sadiku, "Elements of Electromagnetics", Oxford, Last Edition.
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Code & No. : EE 3080 S YA PP
Course Title : Electrical Machines 15U 5y 5 S AU o

Credits :3(3,1,0) AR A P PRURCHNEN
Pre-requisite : Phys 1040, Math 1060 DA ) T ) s Ee Gl e
Co-requisite '
e
Level 05 (RS At A 40y o S g

el Ll a5 8 ) 451 S LS (s sl Ltadd) 35 2l ezl Ll S 9s (Bl g s 250 oS LS
ceS Ay el VY (@ss) s ¢ Jerid) ‘C\};‘Y\ (oS Al @Y gt (ol gl 6 el ST S s 2l
e 4S Sligdas (@1 8 e Y1 O 421 (S A bl VY (ol 2 atlax (ol 6l

Electrical quantities & units, circuit elements and laws, network theorem, nonlinear networks
AC circuits: phasors, circuit analysis, frequency response, resonance, introduction to DC
machines, transformers (construction, types, operation, equivalent circuit); synchronous
machines (construction, generator performance, motor characteristics, starting); induction
machines (construction, three phase motor: types, operation, equivalent circuit, starting speed
control). Introduction to DC machines electric application.

Text Books 18y Al S

Chapman, "Fundamentals of Electric Machinery", McGraw Hill, Last Edition
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