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1. Elementary Differential Equations and Boundary Value Problems, 11th Edition ola]

by William E. Boyce, Richard C. DiPrima, et al., 2017.

2. Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition.,2018.

3. Fundamentals of Differential Equations and Boundary Value Problems,
Edward B. Saff and Arthur David Snider R. Kent Nagle , 2011.

4. Fundamentals of Differential Equations and Boundary Value Problems, R. Kent
Nagle , Edward B. Saff, et al., 2017.

Ordinary
PHM 012

Differential
Equations
Content:
Functions of several variables including limits, continuity, partial derivatives, Chain rule,
extreme values and applications of partial derivatives. Ordinary differential equations:

Including basic concepts, method of solving separable, Homogeneous, Exact and linear
equations of first order, some applications, ordinary differential equations of higher

Syllabus
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orders and their solutions. Partial differential equations: Including basic concepts, types
and different methods for solving heat, wave and Laplace equations. Infinite series and its
tests of convergence.

References:

Elementary Differential Equations and Boundary Value Problems, 11th Edition by William
E. Boyce, Richard C. DiPrima, et al., 2017.

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition.,2018.
Fundamentals of Differential Equations and Boundary Value Problems, Edward B.

Saff and Arthur David Snider R. Kent Nagle , 2011.

Fundamentals of Differential Equations and Boundary Value Problems, R. Kent

Nagle , Edward B. Saff, et al., 2017.
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1. Kassimali, A. "Structural Analysis (Si Edition)". Stamford USA: Cengage okt

Learning 2011.

2. Kenneth M. Leet, Chia-Ming Uang, Joel T. Lanning, Anne M. Gilbert.

"Fundamentals of Structural Analysis".McGraw-Hill Education, 2018.
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Contents:

Types of structures and supports- Reactions— Elastic stability— Analysis of statically
determinate beams, frames and trusses— Internal forces. Influence lines for statically
determinate structures— properties of plane section.

Syllabus | References:

1. Kassimali, A. "Structural Analysis (Si Edition)". Stamford USA: Cengage Learning
2011.

2. Kenneth M. Leet, Chia-Ming Uang, Joel T. Lanning, Anne M. Gilbert.
"Fundamentals of Structural Analysis".McGraw-Hill Education, 2018.
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1. Nilsson, J.W. and S.A. Riedel, Electric circuits. 2015: Pearson Upper Saddle g“'l""
River, NJ.
2. Slade, P.G., Electrical contacts: principles and applications. 2017:
3. CRC press Boylestad, Robert L. Introductory circuit analysis. Pearson
Education, 2013.
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Contents:
Electrical circuit variables and elements, Simple resistive circuits, Analysis of electrical
circuits, Source transformation, Network theorems,

References:
Syllabus 1. Nilsson, J.W. and S.A. Riedel, Electric circuits. 2015: Pearson Upper Saddle River,
NJ.

2. Slade, P.G., Electrical contacts: principles and applications. 2017:
3. CRC press Boylestad, Robert L. Introductory circuit analysis. Pearson Education,
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1. John Bird, Electrical and Electronic Principles and Technology 6th Edition,
Routledge; 2017

2. Adel S., et al.Microelectronic circuits. Oxford university press 2016.

3. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler Publishing Co
Ltd, 2008.

. Krishna Battula, ”EIectromc Devices and Circuits”, Pearson education,2008.
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Contents:

Introduction — Semiconductors: Bohr’s model, Schrodinger equation, Fermi-Dirac
distribution function, N-type and p-type semiconductors, Methods of current flow,
Continuity equation. Diode theory :Pn-junction: 1-V ccs., Reverse saturation current
depletion layer capacitance, Diffusion capacitance. Diode applications: half- and full-wave
rectifier, Battery charger, Peak rectifier, Voltage doubles. Special-Purpose diodes: Zener
diodes, Schottky barrier diodes, Light emitting diodes (LED), Solar cells. Bipolar junction
transistor (BJT): Fundamentals and Biasing, Basic BJT Amplifiers

References:

1. John Bird, Electrical and Electronic Principles and Technology 6th Edition, Routledge; 2017

2. Adel S., et al.Microelectronic circuits. Oxford university press 2016.

3. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler Publishing Co Ltd, 2008.
4. Krishna Battula, “Electronic Devices and Circuits”, Pearson education,2008.
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1. B.R.Munson, D.F. Young, T.H. Okiishi, W.W. Huebsch “Fundamentals of Fluid
Mechanics” 8th Edition, Wiley, NY (2016).
2. Y. Cengel, John M. Cimbala “Fluid Mechanics: Fundamentals and Applications”
NY (2006)
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Fluid proj propertles ideal fluid, pressure, barometer, pressure measurement, fluid statics, fluid
dynamics, fluid flow, Bernoulli equation and its applications, types of pumps and methods
of calculating efficiency, properties of gases, first law of thermodynamics, principals of heat
transfer, heat conduction, convection, radiation and conduction, Internal combustion engines,
standard air cycles, combustion in a spark ignition engine, pressure ignited combustion,
Syllabus | effective efficiency of the engine, two-stroke engines and their power, four-stroke engines
and their power.
References:
3. B.R. Munson, D.F. Young, T.H. Okiishi, W.W. Huebsch “Fundamentals of Fluid
Mechanics” 8th Edition, Wiley, NY (2016).
4. Y. Cengel, John M. Cimbala “Fluid Mechanics: Fundamentals and Applications”
NY (2006)
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1. M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.
2. D. Harris, Digital Design and Computer Architecture, 2007
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3. J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.
4, A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.
5. B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002.

Logic
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20 20
Contents:

Review on number systems: Positional notation, Binary number systems, Number base
conversion, Octal and hexadecimal, Negative numbers, Coded number systems. Switching
functions: Main operators, Postulates and theorems, Analysis and synthesis of switching
functions, incompletely specified functions. Design using NAND and NOR gates. Storage
devices:1-bit storage, Set-reset FF, Clocked SR-FF, Positive and negative-edge triggered
Syllabus | SR-FF, JK-FF, Race- around condition, Master-slave JK-FF, D-FF, T-FF, Excitation table.
References:

1. M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.

2. D. Harris, Digital Design and Computer Architecture, 2007

3. J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.

4. A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.

5. B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002.
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1. Lizabeth A. Stephan, David R. Bowman, William J. Park, Benjamin L. Sill,
Matthew W. Ohland. Thinking like an engineer. Pearson Copyright, 2018
2. Harris, C. E., Jr, Pritchard, M. S., & Rabins, M. J. Engineering Ethics. Second
edition. Belmont, CA Wadsworth, 2000.

Professmnal
EthICS
HUM
122
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Contents:

Scope, Human values: Morals, Values and ethics — Integrity — Work ethics — Service
learning — Civic virtue — Respect for others — Living peacefully — Caring — Sharing — Honesty
— Courage — Valuing time — Co-operation — Commitment — Empathy — Self-confidence —
Character — Spirituality, Engineering as experimentation — Engineers as responsible
Syllabus | experimenters — Codes for ethics — Balanced outlook on law, The code of ethics for
engineers — NSPE guidelines — Fundamental principles.

References:

Lizabeth A. Stephan, David R. Bowman, William J. Park, Benjamin L. Sill, Matthew W.
Ohland. Thinking like an engineer. Pearson Copyright, 2018

Harris, C. E., Jr, Pritchard, M. S., & Rabins, M. J. Engineering Ethics. Second edition.
Belmont, CA: Wadsworth, 2000.
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Elementary Differential Equations and Boundary Value Problems, 11th Edition ksl

by William E. Boyce, Richard C. DiPrima, et al., 2017. -

Calculus Transcendentals, Dennis G. Zill & Warren S. Wright, 4th Edition.,2018.
Fundamentals of Differential Equations and Boundary Value Problems, Edward B.
Saff and Arthur David Snider R. Kent Nagle , 2011.
Fundamentals of Differential Equations and Boundary Value Problems, R. Kent
Nagle , Edward B. Saff, et al., 2017.
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Laplace transform and its applications for solving ordinary, integral and partial
Syllabu | differential equations. Fourier series and its applications for solving partial

S differential equations complex Fourier transform, Fourier transform and its
applications. Vector analysis: vectors in space, dot and cross product and addition
and their applications. Linear programming.

Mathematic
Transformation
S
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1. Slade, P.G,, Electrical contacts: principles and applications. CRC press, 2017

2. Nilsson, J.W. and S.A. Riedel, Electric circuits. Pearson Upper Saddle River, NJ,
2015

3. Boylestad, Robert L. Introductory circuit analysis. Pearson Education, 2013.

Nilsson, J.W., Electric Circuits, Addison Wesley Publishers, 1995.
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Contents:

Sinusoidal steady state analysis, Phase diagram representation, Application of network
theorems on alternating current circuits, Star-delta transformation, Electric power in
alternating current circuits. Transients in electrical circuits, Polyphase circuits, Resonance
in electrical circuits, Electric filters.

Syllabus | peferences:

1. Slade, P.G,, Electrical contacts: principles and applications. CRC press, 2017

2. Nilsson, J.W. and S.A. Riedel, Electric circuits. Pearson Upper Saddle River, NJ,
2015

3. Boylestad, Robert L. Introductory circuit analysis. Pearson Education, 2013.

4. Nilsson, J.W., Electric Circuits, Addison Wesley Publishers, 1995.
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1. Morris, Alan S., and Reza Langari. Measurement and instrumentation: theory and
application. Academic Press, 2012.

2. Berlin, H.M. and Gillz, Merill F.C., Principles of Electronic Instrumentation and
measurements, Publishers, 1988.

3. Frank, An Introduction to Electrical Instrumentation and Measuring Systems,
McGraw Hill, 1992.

4. Morris, A. S. (2001). Measurement and instrumentation principles.
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5. Morris, Alan S., and Reza Langari. Measurement and instrumentation: theory and
application. Academic Press, 2012.

Electrical
EPM 111

Contents:
Basic definitions, accuracy, types of errors, statistical methods, classification and
properties of measuring devices, the effect of loading, compatibility constraints, dynamic
response. Gauges Electromechanical: Devices View mobile equipment, iron mobile,
hardware electrostatic, modern appliances, measuring voltage and electric current, power
measurement electrical, measuring energy and electric charge, measuring frequency and
power factor, measuring constants elements circuitry, s, DC and AC gates and their uses,
splitter AC voltage and its uses, measuring resistance of earth connections, locate errors in
electrical cables. Measuring the natural electrical quantities, temperature measurement,

measurement of displacement, force and pressure measurement, optical measurements.
Syllabus Transformers information (from analogue to digital and vice versa).

Measurements
EPM and
113 Instruments
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3. Frank, An Introduction to Electrical Instrumentation and Measuring Systems,
McGraw Hill, 1992.

4. Morris, A. S. (2001). Measurement and instrumentation principles.

5. Morris, Alan S., and Reza Langari. Measurement and instrumentation: theory and
application. Academic Press, 2012.
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1. John Bird, Electrical and Electronic Principles and Technology 6th Edition, i
Routledge; 2017
2. AdelS., et al.Microelectronic circuits. Oxford university press 2016.
3. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler
Publishing Co Ltd, 2008.
Krishna Battula, ”EIectronlc Devices and Circuits”, Pearson education,2008.

Electronlc

Contents:

BJT small signal analysis- BJT amplifier modeling, CC, and CB amplifiers - Field effect
transistors. (linear and nonlinear and pinch off regions), JFETs symbol and model and
biasing. Insulated gate FETs: Types, Regions of operation, MOSFETs symbol and model and
biasing, MOSFET Modeling in SPICE. FETs applications: MOSFET as a resistance, JFET as a
Syllabus | constant current source, Power amplifier. Selected applications examples. Integrated
circuit technology.

ECE
112

References:

1. John Bird, Electrical and Electronic Principles and Technology 6th Edition,
Routledge; 2017
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2. AdelS., et al.Microelectronic circuits. Oxford university press 2016.
3. M.L. Anand, Electronic Principles: Devices and Circuits, A 1! Wheeler Publishing Co

Ltd, 2008.
4. Krishna Battula, “Electronic Devices and Circuits”, Pearson education,2008.
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1- M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.
2- D. Harris, Digital Design and Computer Architecture, 2007

3- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.

4- A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.
5- B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002

Loglc
o -

- 20 20 60 100 2
Contents:

Syllabus | sequential circuits: State table and transition diagram, Design of digital systems,
incompletely specified states, Counters, Shift registers. Miscellaneous topics: Adders,
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Subtractor, Decoders, Coders, Multiplexer/ demultiplexer, Memories (ROM, PLA, RAM).
Introduction to microprocessors, logic gates, counters, registers, control circuits.
References:

1- M.M. Mano, Michael D., Digital Design, Prentice Hall; 5th edition, 2013.

2- D. Harris, Digital Design and Computer Architecture, 2007

3- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.

4- A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005.
5- B. Holdsworth, C. Woods, Digital Logic Design, Newnes; 4th edition, 2002.
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1. Kenneth G. Budinski, “Engineers’ Guide to Technical Writing”, ASM el
International, First printing, March, 2001. -
2. David Beer, and David McMurrey, A Guide to Writing as an Engineer, 3rd
edition, John Wiley & Sons, Inc., 2009.
3. G.J. Alred, W. E. Oliu, The Handbook of Technical Writing, 12th Edition,
Bedford/St. Martin's; 2018
4. K. Hyland, Teaching and researching writing. 3rd edition Routledge academic
publisher, 2016
M. Markel, Technlcal Communication, 11th edition, MacMillan, 2015.

Technical
TlRiT reports 1 1 1 - 2 -
Writing
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Introduction - Guidelines for writing noise free documents — Strategies of good technical

writing — Writing Style: good paragraphs , Elimination of noise in sentences, Visual Aids,

Ethic and documentation in Writing — Types of technical reports: Formal and Informal

reports - Elements of formal reports — Types and elements of informal reports —Writing an

Engineering Report - Common Engineering Reports - Oral Presentation: types of oral

presentation, prepare effective visual aids, successful presentation techniques -

presentation skills — Communication skills, foundations and method of scientific

discussion, Participate in the workshops.

Syllabus | References:

1. Kenneth G. Budinski, “Engineers’ Guide to Technical Writing”, ASM International,
First printing, March, 2001.

2. David Beer, and David McMurrey, A Guide to Writing as an Engineer, 3rd edition,
John Wiley & Sons, Inc., 2009.

3. G.J. Alred, W. E. Oliu, The Handbook of Technical Writing, 12th Edition,
Bedford/St. Martin's; 2018

4. K. Hyland, Teaching and researching writing. 3rd edition Routledge academic
publisher, 2016

5. M. Markel, Technical Communication, 11th edition, MacMillan, 2015.
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1. D.G.Newnan, T. G. Eschenbach, Engineering Economic Analysis 13th Edition,
Oxford University Press; 2017
2. Leland Blank, P. E., Anthony Tarquin, P. E.," ENGINEERING ECONOMY", 7th
edition, McGraw-Hill, 2012.
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Contents:
Introduction - Economic Problem - Foundations of Engineering Economy- Terms and
Symbols - Role of Economics in Decision Making - A Study of the Engineering Economy -
Economic Parity - Demand and Supply -Supply and Demand Flexibility -Theory of
consumer behavior - Production theories - Production curve possibilities - Cost theories -
Payback period- Simple and compound interest - Lowest attractive rate of return - Interest
and internal rate of return -Net present value of the project -Cash flows - Case studies:
Calculation of electricity production cost - Electricity tariff.
References:

1. D.G.Newnan, T. G. Eschenbach, Engineering Economic Analysis 13th Edition,

Oxford University Press; 2017
2. Leland Blank, P. E., Anthony Tarquin, P. E.," ENGINEERING ECONOMY", 7th

edition, McGraw-Hill, 2012.
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1. ATheoretical Introduction to Numerical Analysis, Victor S. Ryaben'kii , Semyon g
V. Tsynkov, 2007.

2. An Introduction to Numerical Analysis for Electrical and Computer Engineers
Christopher J. Zarowski, 2004.

Discrete Mathematics for Computer Science, 1st edition, D. Nowell- 2017.

Numerical
PHM 012
PHM

Analysis and
Special

Functions
) -
Contents:
Special functions: Including gamma, Beta, Bessel and Legendre functions. Numerical
analysis including the solution of nonlinear algebraic equations, Systems of linear and
Syllabus | nonlinear equations, solution methods of ordinary and partial differential equations.
Curve fitting: the best fitting for data. Numerical integration. Eigen values and Eigen
vectors.
References:
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1. ATheoretical Introduction to Numerical Analysis, Victor S. Ryaben'kii , Semyon V.
Tsynkov, 2007.

2. An Introduction to Numerical Analysis for Electrical and Computer Engineers
Christopher J. Zarowski, 2004.

3. Discrete Mathematics for Computer Science, 1st edition, D. Nowell- 2017
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1. J.-M. lJin, “Theory and Computation of Electromagnetic Fields,” Sep. 2010.
J. W. Hand, ”Electromagnetlc fields,” Oxford Medicine Online, Jan. 2015.
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Contents:
Vector analysis, Coulomb’s law, Electric field intensity, Electric flux, Gauss’s law,
Divergence, Electric energy and potential, Electric conductors, Electrical resistance,
Dielectric materials, Electrical capacitance, Electric field plotting, Poisson’s equation,
Laplace’s equation. Steady magnetic fields, Ampere’s law, Magnetic forces, Magnetic
Syllabu | materials, Magnetic circuits, Inductance. Time varying magnetic fields, Maxwell’s

S equations, Plane electromagnetic waves in free space, Propagation of electromagnetic
waves in matter, Reflection and refraction.

References:

1. J.-M. Jin, “Theory and Computation of Electromagnetic Fields,” Sep. 2010.
2. J. W. Hand, “Electromagnetic fields,” Oxford Medicine Online, Jan. 2015.
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1. Lecture Notes on Automatic Control Engineering-2020
2. Modern control Engineering, K. Ogata, Prentice Hall — 2010
3. Automatic Control Systems, B.C. Kuo, Prentice-Hall Inc- 2012.
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Introduction, Dynamics of electrical and mechanical systems, Mathematical models,
Analogy between electrical and mechanical systems, System equations, Linear models,
Derivation of mathematical models from experimental data, State variable approach,
Control system components, Transform to frequency domain, Block diagram
representation, Signal flow graphs, Stability criteria, Frequency response methods, Bode
plots, Nyquist criterion, Root-locus method. Root locus compensation, Domain separation
Syllabus | criterion, Cascaded and feedback compensation, Frequency response plots, Design of
automatic excitation control and stabilization, Load frequency control, Liapunove’s second
method.

CCE
210
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References:

1. Lecture Notes on Automatic Control Engineering-2020.
2.Modern control Engineering, K. Ogata, Prentice Hall — 2010.
3. Automatic Control Systems, B.C. Kuo, Prentice-Hall Inc- 2012.
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1. Muhammad Tahir, Kashif Javed:ARM Microprocessor Systems EPVEIN]
Cortex-M Architecture, Programming, and Interfacing: 2020 k=l
2. T.Walter A. and S. Avtar, The Microprocessors: Programming, Interfacing,
Software, Hardware and Applications, 4th Ed., Prentice Hall, 2002.
3. Rafiquzzama, M., Introduction to Microprocessors and Microcomputer- Based
System Design, CRC Press, 1995.
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Mlcroprocessor
CCE 132
CCE

Based Systems
and its
application (1)
) -
Contents:
The structure of the computer, the internal structure of the central processing operating unit,
research and implementation, types of orders, memory, connect the memory,

synchronization, assembly language, structures, commands, data representation, arithmetic
operations.

Syllabus | References:

1. Signals and Systems, MATTHEW N. O. SADIKU, WARSAME H. ALI, 2016 by
Taylor & Francis Group, LLC.

2. Essentials of Digital Signal Processing, B. P. Lathi, and Roger Green, Cambridge

University Press, 2014,
ECE 221
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1. Signals and Systems, MATTHEW N. O. SADIKU, WARSAME H. ALI, 2016 by Taylor
& Francis Group, LLC.
2. Essentials of Digital Signal Processing, B. P. Lathi, and Roger Green, Cambridge

University Press, 2014.
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Contents:

Classifications of Signals and systems- Basic Continuous Time Signals- Fourier transform
and its properties- Fourier series — signal power spectral density- Laplace transform- analog
filters design, Butterworth Filter, Chebyshev Filter, Bessel-Thomson Filters - sampling of
continuous signals — analog to digital converters — Z transform

Syllabus | References:

1. Signals and Systems, MATTHEW N. O. SADIKU, WARSAME H. ALI, 2016 by

Taylor & Francis Group, LLC.
2. Essentials of Digital Signal Processing, B. P. Lathi, and Roger Green, Cambridge

University Press, 2014.
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1- "Sedra, Microelectronic circuits"9TH ED.

2- "Thomas L. Floyed . Electronics Devices Fifth Edition".

3- J. David Irwin & R. Mark Nelms, "Basic engineering Circuit Analysis", 10th
Edition, Pearso prentice Hall, 2008.

4- James W. Nilsson, “Electric Circuits”, 8 Edition, John Wiley &Sons, 2011.

5- Ulrich Tietze, Christoph Schenk, Eberhard Ganun “Electronic Circuits:
Handbook for Design and Application", Springer; 2nd edition (March II, 2005).

6- Charles Platt, Encyclopedia of Electronic Components Volume 3: Sensors for
Location, Presence, Proximity, Orientation, Oscillation, Force, Load, Human
Input, Liquid ... Light, Heat, Sound, and Electricity. 2019.

Electronlc
ECE
213
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Contents:

Review: Biasing techniques of BJT and FETS. Transistor biasing stability: Current feedback,
Voltage feedback, Current and voltage feedback, Stability factor. Transistor small signal
models: T models, z, y and h-parameters. Multi stages amplifiers. Analysis of AF amplifiers:
RC- and transformer-coupled AF power amplifiers: Power amplifier considerations, Class-
A amplifiers (direct, transformer coupled), Push-pull operation (class-A, Class-B).
Operational amplifiers (OP-AMPs): Difference amplifier, OP-AMP specifications,
Syllabus | Frequency characteristics. OP-AMP applications: Adder, Subtractor, Integrator,
Differentiator, Electronic analogue computation, | to V and V. to I converter, Comparators,
Schmitt trigger, OP-AMP oscillators

References:

1- "Sedra, Microelectronic circuits"9TH ED.

2- "Thomas L. Floyed . Electronics Devices Fifth Edition".

3- J. David Irwin & R. Mark Nelms, "Basic engineering Circuit Analysis", 10th Edition,
Pearso prentice Hall, 2008.

4- James W. Nilsson, “Electric Circuits”, 8 Edition, John Wiley &Sons, 2011.
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5- Ulrich Tietze, Christoph Schenk, Eberhard Ganun “Electronic Circuits: Handbook
for Design and Application”, Springer; 2nd edition (March 11, 2005).

6- Charles Platt, Encyclopedia of Electronic Components Volume 3: Sensors for
Location, Presence, Proximity, Orientation, Oscillation, Force, Load, Human Input,
Liquid ... Light, Heat, Sound, and Electricity. 2019.
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1. R.A. Hinrich, Energy: Its Use and Environment, Fourth edition, Thompson okl
LearninSpring, 2006.
2. R.A.Ristinen and J.J. Kraushaar, Energy and the Environment, 3 rd Edition,
Wiley, 2015.
3. Youssef, P.G. Al-Dadah, R.K. and Mahmoud, S.M., Comparative analysis of
desalination technologies. Energy Procedia, 61, pp. 2604-2607, 2014.
4. Spiegler, K.S. ed., Principles of desalination, Elsevier, 2012.
5. Peter E. Hodgson, “ energy, the Environment and Climate Change”, Imperia
college Press, 2010
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Syllabus

40 - 60 100 2
Contents:

The importance of energy, an overview of energy sources, basic energy problems,
reserves and conventional and non-conventional resources, an overview of the electrical
industry, the environmental impacts of the electrical industry, the evidence and impacts
of emerging climate change, renewable energy resources: biofuels, wind energy, solar
energy, Other renewable energy sources: geothermal energy and ocean hydro-nuclear
energy- nuclear waste- domestic and international energy policies, solar water
desalination systems- water desalination problems (size, pollution, corrosion), and how to
overcome them- future desalination technologies. Environmental pollution - climate
change - policies used to address these problems.
References:
1. R.A. Hinrich, Energy: Its Use and Environment, Fourth edition, Thompson
LearninSpring, 2006.
2. R.A.Ristinen and J.J. Kraushaar, Energy and the Environment, 3 rd Edition, Wiley,
2015.
3. Youssef, P.G. Al-Dadah, R.K. and Mahmoud, S.M., Comparative analysis of
desalination technologies. Energy Procedia, 61, pp. 2604-2607, 2014.
4. Spiegler, K.S. ed., Principles of desalination, Elsevier, 2012.
5. Peter E. Hodgson, “ energy, the Environment and Climate Change”, Imperia

college Press, 2010.
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1. W. David Yates, Safety Professional's Reference and Study Guide, Third Edition
3rd Edition, 2020
2. Pradip Kumar Ray, J Maiti, Industrial Safety Management: 21st Century
Perspectives of Asia, 2017.
3. Roger C.“Risk Reduction Methods for Occupational Safety and Health” Wiley,
2012.
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Contents:
Introduction on industrial safety, Occupation Safety and Health Administration -
Occupational Safety and Health Standards-local and international organizations of safety-
available jobs and required training- hazards in workspace ( types of hazards, response of
accidents occurring, methods of preventing accidents, layout and organizing workspace,
classification of dangerous places)- Mechanical Hazards (Mechanical Hazards-Stairways
and Ladders- Fall Protection) - Electrical hazards (Electrical Dangers - Electrical Accidents
Prevention ) - Fire hazards (Fire Dangers- Sources of fire- distribution of firefighting
devices- Means of Egress) - Civil hazards (demolition and excavation -scaffolds ) — Material
Handling hazards (lifting, Sling Safety, Safety Regulations for Forklifts) - Physical hazards
Syllabus (Mechanical vibrations- noise- heating and cooling- light- electromagnetic waves- change
of atmospheric pressure)- Negative hazards (road hazards and traffic rules- Medical
Services & First Aid- Safety Signs & Signals- Lock — Out / Tag-out) - Chemical hazards-
nanomaterials hazards — Nuclear hazards — risk assessment.
References:

1. W. David Yates, Safety Professional's Reference and Study Guide, Third Edition 3rd

Edition, 2020
2. Pradip Kumar Ray, J Maiti, Industrial Safety Management: 21st Century
Perspectives of Asia, 2017.
3. Roger C.“Risk Reduction Methods for Occupational Safety and Health” Wiley,

2012.
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1. Functions of a Complex Variable, Hemant Kumar Pathak Ravi Agarwal Yeol Je Cho,
2016.
2. Functions of a Complex Variable: Theory and Technique, by George F. Carrier, Max

Krook , Carl E. Pearson ,2005
3. Afirst course in complex analysis , version 1.4, 2012,
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Complex
Analysis

PHM
216

Contents:
Functions of a complex variable including revision on complex numbers, Complex
functions. Differentiation of complex functions, Cauchy-Riemann conditions, Laurent series,
complex integral, integration by residues and its application to real integrals. Infinite Series
Syllabus | solution of the differential equations. Infinite Power Series and its convergence.
References:

1. Functions of a Complex Variable, Hemant Kumar Pathak Ravi Agarwal Yeol Je Cho, 2016.

2. Functions of a Complex Variable: Theory and Technique, by George F. Carrier, Max
Krook , Carl E. Pearson ,2005
3. Afirst course in complex analysis , version 1.4, 2012.
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1. Stephen Chapman, “Electric Machinery Fundamentals”, McGraw-Hill
Science/Engineering/Math; 5 editions, 2012.
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2. A.E. Fitzgerald, Charles Kingsley Jr. and Stephen Umans, “Electrical
machinery”, McGraw-Hill Science/Engineering/Math; 6 editions,2003.

3. P.C. Sen, “Principles of Electric Machines and Power Electronics“,John
Wiley & Sons, Inc.; 2nd edition, 1996.

4. B. L. Theraja,"Textbook of Electrical Technology”, Chand (S.) & Co Ltd,

India, 2008

Introduction
EPM 214
EPM

to Electrical
Machines
) -
Contents:
Conventional methods of energy conversion: review of magnetic circuits, Electrical power
systems. Electromechanical energy conversion, Electric motors and generators, Faraday’s
law, Lorenz forces, the basic electric generator, the basic electric motor, Magnetically
single excited systems, Magnetically multi- excited systems, Dynamic energy conversion
equations, Conservative fields, Coupled magnetic fields, Torque and stored energy in
magnetic fields, Co- energy and torque calculations, The reluctance machine, Multi-fed
rotating systems, Electrostatic systems. Introduction to dc machine.
References:
5. Stephen Chapman, “Electric Machinery Fundamentals”, McGraw-Hill
Science/Engineering/Math; 5 editions, 2012.
6. A. E. Fitzgerald, Charles Kingsley Jr. and Stephen Umans, “Electrical
machinery”, McGraw-Hill Science/Engineering/Math; 6 editions,2003.
7. P.C.Sen, “Principles of Electric Machines and Power Electronics“,John
Wiley & Sons, Inc.; 2nd edition, 1996.
8. B.L.Theraja,"Textbook of Electrical Technology”, Chand (S.) & Co Ltd,
India, 2008.
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1. Johnson, Curtis D. Process control instrumentation technology. Pearson, 2014.
2. Dunn, William C. Fundamentals of industrial instrumentation and process control.
McGraw-Hill Education, 2018

Systems
Dynamics &

CCE 210
Components

Control

CCE
) -
Contents:
Dynamic system model building principles. Mechanical, Electrical and electro- mechanical
systems. Parametric models (input, output, state space). Simulation and response to standard
inputs. Relating system dynamics to its physical parameters. Nonparametric models
Syllabus (frequency/impulse/step/pulse responses). Nonlinear models and linearization techniques.

Fluid systems (hydraulic/pneumatic). Thermal systems. Distributed models. Examples of
practical systems. Measurement and control in closed loop control. Physical quantities and
transducers. Static and dynamic specifications of transducers. Displacement, Velocity and
acceleration transducers. Strain gauges and Wheatstone bridge. Thermal transducers.
Pressure, Flow and level transducers. Analog signal conditioning and transmission.
Digitizing analog signals (D/A, A/D). Data acquisition systems in digital control loops. PC
interfaces through standard 1/O bus cards and parallel and serial interfaces and their drivers.
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Programmable controllers. Power interfacing (power amplifiers, thyristors). Control valves.
Electronic/pneumatic PID controllers.

References:

1. Johnson, Curtis D. Process control instrumentation technology. Pearson, 2014.
2. Dunn, William C. Fundamentals of industrial instrumentation and process control.
McGraw-Hill Education, 2018.
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1- Muhammad Tabhir, Kashif Javed : ARM Microprocessor Systems Ve
2- D. Lawrence, Mauch K. Real-Time Microcomputer System Design, 1987. okl
3- Hall V. Microprocessors and Interfacing/Programming and Hardware, 1998.
4- D. Harris, Digital Design and Computer Architecture, 2007
5- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.
6-A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005

Microprocessor
Based Systems
and its
application (2)
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Contents:

the implementation structures of high-level and the macro, the input and output under
program control using the province, departmentsinter-connected consoles, magnetic discs
and parties input and output, control programming and the intersection of input and
output.

References:

Syllabus | 1- Muhammad Tahir, Kashif Javed : ARM Microprocessor Systems

2- D. Lawrence, Mauch K. Real-Time Microcomputer System Design, 1987.

3- Hall V. Microprocessors and Interfacing/Programming and Hardware, 1998.

4- D. Harris, Digital Design and Computer Architecture, 2007
5- J.F. Wakerly, Digital Design: Principles and Practices, 4th edition, 2005.
6-A. Arntson, Digital Design Basics, Wadsworth Publishing; 1st edition, 2005
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1. ‘Probabilistic Inductive Logic Programming’, Theory and Applications, Luc De
Raedt Paolo Frasconi Kristian Kersting Stephen Muggleton (Eds.), 1998.
2. ‘Artificial Intelligence, A Guide to Intelligent Systems’, Second Edition, Michael
Negnevitsky, 2005.
3. Artificial Intelligence, A Modern Approach, Third Edition, Stuart J. Russell and
Peter Norvig, 2010.
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4. Python Tutorial, Release 2.7.10, Guido van Rossum, and the Python
development team, 2015.

Artificial
Integ:]gdence .....H
CCE applications
243
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Contents:
Introduction to Al. (What is Al? - The Turing Test approach - The cognitive modelling
approach - The laws of thought approach - The rational agent approach. The Foundations
of Artificial Intelligence — The History of artificial Intelligence. Introduction to Intelligent
Agents - How Agents Should Act -The ideal mapping from percept sequences to actions -
Structure of Intelligent Agents -Agent programs). Introduction to Al languages. Problem
solving (Introduction to Problem-solving - Solving Problems by Searching, Choosing states
and actions - Example Problems Game playing, (Toy problems -Real-world problems )-
Search Strategies (Breadth-first search - Uniform cost search - Depth-first
search )Informed Search Methods - Search, Heuristics ( Best-First Search — greedy search —
A* search) State space representation, , Probabilistic reasoning ( Bayes network,
Syllabus | jependent & independent events, adaption of Bayes rule, conditional independence,
confounding cause of Bayes network, D-separation. Applications (Brief notes on Neural
Networks).
References:
1. ‘Probabilistic Inductive Logic Programming’, Theory and Applications, Luc De
Raedt Paolo Frasconi Kristian Kersting Stephen Muggleton (Eds.), 1998.
2. ‘Artificial Intelligence, A Guide to Intelligent Systems’, Second Edition, Michael
Negnevitsky, 2005.
3. Artificial Intelligence, A Modern Approach, Third Edition, Stuart J. Russell and
Peter Norvig, 2010.
4. Python Tutorial, Release 2.7.10, Guido van Rossum, and the Python development
team, 2015.
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Syllabus | issues include the economics of preliminary and operating costs and overheads, and

100
Contents:
economic returns. the course also discusses the project development cycle, preliminary

The course defines the concept of feasibility studies and the importance of conducting
feasibility studies (marketing , technical , financial , organizational , social gain , human

FeaS|b|I|ty
Study
BUS
necessary economic studies as a precursor to the determination of design criteria. Related
resource and time/ cost relationships).
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1. KR Siddhapura, D B Raval, DC Machines and Transformers, Vikas Sgieal!
Publishing, New Delhi, 2015 ol
2. |.D. Mayergoyz, and P. McAvoy, Fundamentals of Electric Power
Engineering. Vol. 3. World Scientific, 2015
3. M. A.Laughton, and M.G. Say, Electrical engineer's reference book,
Elsevier. 2013
4. M. V. Deshpande, Electrical Machines, Prentice Hall India, New Delhi,
2011.
5. Electrical Machines: Fundamentals of Electromechanical Energy
Conversion, By Jacek F. Gieras, 2017.
6. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth
edition, McGraw Hill Co., 1990.

DC machines
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transformers EPM 221
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Contents:

Power Transformers: Construction and theory of operation, equivalent circuit,
determining transformer's constants through practical experiments, electrical
performance of the transformer, operation of transformers in parallel, three phase
transformer, special transformer.

DC. Machinery Fundamentals: Construction, types of dc winding, and theory of operation-
power flow and losses. DC Generators: equivalent circuit, characteristics of DC
generators, types of excitation system, magnetization curve, armature reaction, parallel
operation, types and applications of DC generators.

DC motors: equivalent circuit, performance and characteristics, DC motor starting, speed
and braking control, efficiency, types and applications of DC motors. A group of applied
experiments on transformers and DC machines. Design of DC machines and transformers,
examples of design.

References:
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1. KRSiddhapura, D B Raval, DC Machines and Transformers, Vikas Publishing,
New Delhi, 2015

2. |. D. Mayergoyz, and P. McAvoy, Fundamentals of Electric Power Engineering.
Vol. 3. World Scientific, 2015

3. M. A.Laughton, and M.G. Say, Electrical engineer's reference book, Elsevier.
2013

4. M. V. Deshpande, Electrical Machines, Prentice Hall India, New Delhi, 2011.

5. Electrical Machines: Fundamentals of Electromechanical Energy Conversion,
By Jacek F. Gieras, 2017.

6. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth
edition, McGraw Hill Co., 1990.
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1. S.N.Singh, :Electric Power Generation, Transmission and Distribution", CRC )
Press; 3 rd edition 2016. O
2. R.K.Hegde, Power Plant Engineering, Publisher: Pearson Education India, 2015. 9"1""

3. D.Glover, M.Sarma, and T.Overbye, Power System Analysis& Design, SI
Version, Cengage, Learning, 2012.
4. P.Ranciand G. Cervigni "The Economics of Electricity Markets", Edward Elgar
Publishing Limited, 2013.
5. D.Timmons, J. M. Harris, and B. Roach "The Economics of Renewable
Energy"Global Development And Environment Institute,2014.
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Contents:
Electrical Energy usages- Electrical power generation sources(Traditional- Renewable)-
Traditional generation stations — Renewable generation stations (Wind — Solar —
Hydraulic)- Wind stations design- PV stations design- Load curves- Consumed energy
calculations- Storage energy in batteries- Optimal design for generation stations
connection.
References:
1. S.N.Singh, :Electric Power Generation, Transmission and Distribution", CRC Press;
3 rd edition 2016.
2. R.K.Hegde, Power Plant Engineering, Publisher: Pearson Education India, 2015.
3. D.Glover, M.Sarma, and T.Overbye, Power System Analysis& Design, Sl Version,
Cengage, Learning, 2012.
4. P.Ranciand G. Cervigni "The Economics of Electricity Markets", Edward Elgar
Publishing Limited, 2013.
5. D.Timmons, J. M. Harris, and B. Roach "The Economics of Renewable

Energy"Global Development And Environment Institute,2014.
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1. Glover, J. and Sarma, M., Power System Analysis and Design, PWS Publishers, 9"1""
2011.
2. Stevenson, W. D., Elements of Power System Analysis-Fifth Edition, McGraw
Hill, 2014.
3. V.K.Mehta, Principles of power system-fourth edition 2008,
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of Electrical
Ener

- 3

Contents:

Power system components and system structure, Parameters , modeling and performance of
overhead and underground transmission lines, surge impedance, transmission capacity,
Reactive power management, Mechanical design of transmission lines , Electrical design
of transmission lines, Load Curves and load characteristics, Electric Tariffs, Primary
distribution system configurations and design, Voltage drop calculations, Power factor

Syllabus | corrections.

References:

1. Glover, J. and Sarma, M., Power System Analysis and Design, PWS
Publishers, 2011.
2. Stevenson, W. D., Elements of Power System Analysis-Fifth Edition, McGraw Hill,

2014.
3. V.K.Mehta, Principles of power system-fourth edition 2008,
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1. Control Systems Engineering, (6th Edition) , Norman S. Nise, 2011.

2. Control Engineering: An Introduction with the Use of MATLAB, Derek P. Atherton,
2013.

3. Control Engineering, Modeling, Analysis and Design- Ajit K. Mandal, 2006.

4.Modern Control Systems, (12th Edition), Richard C. Dorf and Robert H. Bishop,
2010.

5.Modern Control Engineering, (5th Edition), Katsuhiko Ogata, 2010
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Automatic

Contents:

CCE
313

Modeling, analysis, Monitoring systems analysis, pole placement, polar diagrams, Bode and
Nyquist charts, controller reactions that provide the properties of dynamics on the basis of
compensation in the frequency domain, linear controller (Pl, PD, PID), Design and
compensation: Using root locus, Using bode plots, Nichols charts, computer aided analysis
and design tools, the study control design techniques, in addition to solving a number of
problems to illustrate the overall concepts.

Syllabus
References:

1. Control Systems Engineering, (6th Edition) , Norman S. Nise, 2011.

2. Control Engineering: An Introduction with the Use of MATLAB, Derek P. Atherton,
2013.

3. Control Engineering, Modeling, Analysis and Design-Ajit K. Mandal, 2006.

4. Modern Control Systems, (12th Edition), Richard C. Dorf and Robert H. Bishop, 2010.

5. Modern Control Engineering, (5th Edition), Katsuhiko Ogata, 2010
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PHM 317

1. Probability theory the logic of science, E. T. Jaynes, 2003.

2. Probability and Statistics The Science of Uncertainty Second Edition Michael J.
Evans and Jerrey S. Rosenthal University of Toronto, 2006.

3. Introduction to Probability, Statistics, and Random Processes Paperback,
Hossein Pishro-Nik 2014

| [ Coursetitle | ~ Courseteachinghours | Prerequisite]
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Contents:

Probability theory: axioms and computations. Random variables: mathematical definition,
discrete and continuous random variables, probability distribution function, cumulative
distribution function, moment generating function, expectation and variance. Special
Distributions: binomial, geometric, Poisson, uniform, exponential, gamma and normal.
Introduction to statistics: sampling, estimating variables, reconciling distributions of
confidence intervals, testing the validity of hypotheses. Some engineering applications.
References:

Syllabus

1. Probability theory the logic of science, E. T. Jaynes, 2003.

2. Probability and Statistics The Science of Uncertainty Second Edition Michael J.
Evans and Jearey S. Rosenthal University of Toronto, 2006.

3. Introduction to Probability, Statistics, and Random Processes Paperback , Hossein
Pishro-Nik 2014
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EPM 333

1. Abdel Salam, M.; Anis, H., EI-Morshedy, A. and Radwan, R., High Voltage
Engineering, Marcel Dekker Inc., 2005.

2. Fathalla selim, Master of Science (M.Sc.) in Electrical Engineering at Alexandria Syimel
University, Egypt,Title of thesis “Study of Lightning Protection in HV. And E.H.V. i)
Transmission Lines and Substations Equipments in The Egyptian Unified
Network”,2007.

3. C.L.Wadhwa, High Voltage Engineering, New Age Science; 3rd Revised edition
edition (March 15, 2010)

4. Farouk A M Rizk; Giao N Trinh, High voltage engineering, Boca Raton : CRC
Press, 2017.

5. Andreas Kichler, High Voltage Engineering: Fundamentals - Technology -

Applications (VDI-Buch) 5th ed. 2018.

High

Voltage EPM 331
EPM Engineeri
333 ngineering

20 60 100 3
Contents:

Introduction of HV applications- Breakdown theories in Insulators : Gases, Liquids, and
Solids-High voltage generations (DC- AC- impulse)- high voltage measurements. High
Syllabus | Over-voltage Phenomena- Lightning- Protection of Lightning by arrestors, high voltage
travelling waves.

References:
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1. Abdel Salam, M.; Anis, H., EI-Morshedy, A. and Radwan, R., High Voltage
Engineering, Marcel Dekker Inc., 2005.

2. Fathalla selim, Master of Science (M.Sc.) in Electrical Engineering at Alexandria
University, Egypt,Title of thesis “Study of Lightning Protection in HV. And E.H.V.
Transmission Lines and Substations Equipments in The Egyptian Unified
Network™,2007.

3. C. L. Wadhwa, High Voltage Engineering, New Age Science; 3rd Revised edition
edition (March 15, 2010)

4. Farouk A M Rizk; Giao N Trinh, High voltage engineering, Boca Raton : CRC Press,
2017.

5. Andreas Kiichler, High Voltage Engineering: Fundamentals - Technology -

Applications (VDI-Buch) 5th ed. 2018.
ECE 111 “—"wﬁ‘
(2) sl
EPM 341

%ﬁlﬁl—lﬁ.
15 sl
¢ oal Al ¢ S gl ¢ gty ¢ Al 3 jadll Ll Cila slia ¢ (558l il g S ) dadia s gisall
) g ¢ Jaaill @)u‘f)éctm.os‘é‘)ﬂ\ J}Lﬁ\)ﬁe\dﬁu\ ¢ d\a.ﬁ::}(\ g J\ﬁﬂ\ﬁ}ﬁ)ﬁ\}d&éﬂu‘}ﬂ
| G S iliall ¢ gl b aSa3 53 Ll o glia ¢ sl Al 3} b oS
el all, Sgiceall
1. Bimal K. Bose, Power Electronics and AC Drives, Prentice Hall, 2001. okl
2. Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,

Applications and Design, John Wiley and Sons Inc., 1990.

3. M.H. Rashid, Power Electronics, Circuits, Devices And Applications, Prentice
Hall, 4th edition, 2013. [Required Book]

Power
EIect;onlcs ECE 111
EPM
341

100 2
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40

Contents:
Introduction to power electronics, Power diodes, Thyristors: Construction, Characteristics -
Syllabus | application in rectifier circuits (converters), Firing circuits, Power transistors as switches,
Phase shift controls, Phase controlled rectifiers-static switches.
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References:
1. Bimal K. Bose, Power Electronics and AC Drives, Prentice Hall, 2001.
2. Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,
Applications and Design, John Wiley and Sons Inc., 1990.
3. M.H. Rashid, Power Electronics, Circuits, Devices And Applications, Prentice Hall,
4th edition, 2013. [Required Book]
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1. Mohandas K Padmanabhan, Introduction to Electrical Engineering - a text book
for B Tech Electrical Engineering students, EC Reference Books, New Delhi, Sgieall
2016. el

1. Egyptian electrical codes.
2. " Shall 3 sene " Al Sl Sl 5 cilapanail b a5l
3. Schneider production 2018”http//sch.eder.com”

4. ABB production 2018”http//ABB.com”

5. "dliall de deal /2" 300 5ol s Sl

6. www.Elsewedycables 2018.com

7. Principles of Power Systems By V.K Mehta.

Electrical
Installations
Engineering EPM 332

EPM
334
Contents:
Syllabus Introduction on loads types- Transformers rooms design- Emergency Generators rooms

design — Voltage drop calculations — Cables types and selection — Circuit breakers types and
selection — Short circuit calculations- Earthing systems and calculations- Lighting types and
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design — Sockets types and design — Fire alarm types and design — CCTV design — Sound
systems design — Telephone design — Application on calculation notes.
References:
1. Mohandas K Padmanabhan, Introduction to Electrical Engineering - a text book for
B Tech Electrical Engineering students, EC Reference Books, New Delhi, 2016.
Egyptian electrical codes.
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Principles of Power Systems By V.K Mehta.

Noook~wdE

|—\|—\|—| .
15 sl
‘53 laldl) &\}1\ ¢ dnhaliaall 3 _lall ¢ JJH\ AU Adiad) caluSlall 44 ¢ dadda :«%\J.Eﬂ\ - Al Gl
358l ¢ 1) Ak ¢ (el I3 Al jaall ¢ (3Y 3V calalall ¢l Adall S jaal) ¢ aa el Ll calisla
:\gJ\Ai iall GlS jaal) ¢ Aial) S aall Capad ‘XJ\.:J\ f‘).’d‘ G AWl &\}:‘ A8 jal) e Lﬁ)ﬁ\.ﬂ\
chﬁ\c‘)Mt_\LSM\ GLJLAS”LJ;J\&_:LSM\GJ:&SJJ\ ;Lé_)bc‘f:)\}ﬂ\&yt;d\:u_)ﬂc J}H‘

dAL’.A ¢ clalall ¢ 4..\.;»\4&‘}“ JL&J‘}I\ Ualas ¢ Kﬁ;j\ L_ILS_);AM ‘ ‘L\S.\.\\S.\.AJ\ 4..\.\.\“ 3 :L\:\A.“ G_ILS‘);AS\ JLLIA‘
@d\uYY\gswhqumWM\gsKh\ cL;c}.\.“d;m;ﬂ\ c4+1Lﬂ|z:)Jsl\
BN .y
1. V.K. Mehta, “Principle of Electrical Machines”, India, first edition, 2002. Sy
2. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth edition, g“*‘-"

McGraw Hill Co., 1990.

3. Chapman, S. )., Electric Machinery fundamentals, McGraw Hill Co., 1991.

4. A.K.Sawhney: “A Course in Electrical Machine Design”, Thapar Institute of
Engineering and Technology, 2005.

5. Say, M.G., Theory and Performance of ac Machines- Third Edition, Pitman,
1967.

6. Sen, P.C., Introduction to Electrical Machines and Power Electronics - First
edition, Pitman, 1990. .
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Contents:

Induction machines: theory: introduction, structure of three-phase induction machines,
magnetic circuit, types of coils in AC machines, slip-ring induction motors, cage motors,
performance theory, electromotive force, currents, torque, equivalent circuits, torque curves
and slip, vector representation, circular diagram, starting movement, types of high torque
motors, classification of induction motors, single phase induction motors, theory of rotating
fields, methods of starting movement in single induction motors, small power motors, testing
of induction motors, mechanical structure, design Induction motors, basic dimensional
equation, coils, output power factor, specific loading, examples of design. A group of applied
experiments on induction machines.

Syllabus | References:

EPM
323

1. V.K. Mehta, “‘Principle of Electrical Machines’’, India, first edition, 2002.

2. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth edition,
McGraw Hill Co., 1990.

Chapman, S. J., Electric Machinery fundamentals, McGraw Hill Co., 1991.

4. A.K. Sawhney: ““A Course in Electrical Machine Design’’, Thapar Institute of
Engineering and Technology, 2005.

Say, M.G., Theory and Performance of ac Machines- Third Edition, Pitman, 1967.
Sen, P.C., Introduction to Electrical Machines and Power Electronics - First edition,
Pitman, 1990.
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1. Hadi Saadat, Power System Analysis, 3rd Edition, 2011.
2. J. Grainger and W. Stephenson, Power System Analysis, 2nd Edition,
2015.

Foddl 5aS daol> — dwaigll 48 (298)



Baiaall cileludl pllany duassBYI a3l Luhydl Ol yaal) (alall (S gimeall

3. Glover et al, Power System Analysis and Design, 6th Edition, 2016.

Power
System
Analysis (1

100 3

EPM
335
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| 20 |

60
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20

Contents:

Symmetrical components: Synthesis of unsymmetrical phase diagrams from their
symmetrical components, The symmetrical components of unsymmetrical systems, Power
in terms of symmetrical components, Positive, negative and zero phase sequence networks,
Unsymmetrical faults : Shunt faults, Series faults, Network matrices: Network topology,
System admittance and system impedance matrices, Load flow solutions and control: Load
Syllabus | flow equations, The Gauss- Seidel method, Newton-Raphson method and approximations,
De-coupled methods, Regulating transformers.

References:
1. Hadi Saadat, Power System Analysis, 3 Edition , 2011.

2. J. Grainger and W. Stephenson, Power System Analysis, 2" Edition, 2015.
3. Glover et al, Power System Analysis and Design, 6" Edition, 2016.
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Mason, C. Russell. "The Art and Science of Protective Syl
Relaying" (PDF). General Electric. Retrieved 2009-01-26. kadl
Rao, S. S., Switchgear and Protection, Khann Publishers, 2002.

Deshpande, M. V., Switchgear and Protection, Tata McGraw Hill Co., 1991.
Horowitz, S.H. and Phadk, A. G., Power System Relaying, John Wiley, 2008.
"Coordinated Power Systems Protection". Army Corps of Engineers. 1991-02-
25. Archived from the original on 2008-01-13. Retrieved 2009-01-26.

"How Do Protection Relays Work?". Littelfuse. Archived from the original on
2013-01-28. Retrieved 2011-12-31.

“Introduction to Practical Power System Protection" (PDF). University of
Idaho. Archived from the original (PDF) on 2012-04-26. Retrieved 2011-12-31

EPM
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Electrical

Power

System EPM 332
Protection
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Syllabus

Contents:

Protection relaying philosophy and fundamental considerations (zones of protection, primary
and backup protection), Effects of short-circuits on power systems, Basic elements of trip
circuit, Current and potential transformers. Classification of protective relays, principle of
operation and construction: Electromechanical relays, Static relays, Digital relays. Types of
protection systems: Overcurrent protection, Distance protection, Differential protection,
Reverse power protection. Functions of substation, Types and essential features of
substations. , Circuit Interrupters: Fuses: Types and Applications, Circuit breakers: Types
(Air, Air-blast, Oil, SF6 and Vacuum), Construction, Performance and ratings, Interruption
of fault currents and arcs in circuit breakers.

References:

1. Mason, C. Russell. "The Art and Science of Protective Relaying" (PDF). General
Electric. Retrieved 2009-01-26.
2. Rao, S. S., Switchgear and Protection, Khann Publishers, 2002.
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Deshpande, M. V., Switchgear and Protection, Tata McGraw Hill Co., 1991.

Horowitz, S.H. and Phadk, A. G., Power System Relaying, John Wiley, 2008.

5. "Coordinated Power Systems Protection™. Army Corps of Engineers. 1991-02-25.
Archived from the original on 2008-01-13. Retrieved 2009-01-26.

6. "How Do Protection Relays Work?". Littelfuse. Archived from the original on
2013-01-28. Retrieved 2011-12-31.

7. "Introduction to Practical Power System Protection" (PDF). University of Idaho.

Archived from the original (PDF) on 2012-04-26. Retrieved 2011-12-31
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1. Bimal K. Bose, Power Electronics and AC Drives, Prentice Hall, 2001. Sgieall
2. Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters, 9"1“"
Applications and Design, John Wiley and Sons Inc., 1990.
3. M.H. Rashid, Power Electronics, Circuits, Devices And Applications, Prentice
Hall, 4th edition, 2013. [Required Book]
4. Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986.
Selected IEEExplore technical papers, 2018, 2019
Lecture notes in power electronics, September 2019

Power
Electronics 2 2 1 3 EPM 341

u

EPM
442
40 - 60 100 3

Contents:
Ac voltage controllers: The single phase ac thyristor controller, Three phase controller, Phase
control of ac controllers, Integral cycle control, Thyristor commutation techniques: Natural
commutation, Forced commutation, Main principles, Circuits, Dc choppers: The single
thyristor chopper, Two thyristor chopper, Inverters: Single phase circuits, Bridge inverter
circuits, Dc drives, Ac drives

Syllabus

References:
1. Bimal K. Bose, Power Electronics and AC Drives, Prentice Hall, 2001.
2. Mohan, N., Undeland, T.M. and Robbines, W.P., Power Electronics: Converters,
Applications and Design, John Wiley and Sons Inc., 1990.
3. M.H. Rashid, Power Electronics, Circuits, Devices And Applications, Prentice Hall,
4th edition, 2013. [Required Book]
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4. Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986.

5. Selected IEEExplore technical papers, 2018, 2019

6. Lecture notes in power electronics, September 2019
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1. Mason, C. Russell. "The Art and Science of Protective Relaying" (PDF). General

Electric. Retrieved 2009-01-26. Sgizeall

Rao, S. S., Switchgear and Protection, Khann Publishers, 2002. okl

Deshpande, M. V., Switchgear and Protection, Tata McGraw Hill Co., 1991.

Horowitz, S.H. and Phadk, A. G., Power System Relaying, John Wiley, 2008.

"Coordinated Power Systems Protection". Army Corps of Engineers. 1991-02-25.

Archived from the original on 2008-01-13. Retrieved 2009-01-26.

6. "How Do Protection Relays Work?". Littelfuse. Archived from the original on
2013-01-28. Retrieved 2011-12-31.

7. "Introduction to Practical Power System Protection" (PDF). University of Idaho.
Archived from the original (PDF) on 2012-04-26. Retrieved 2011-12-31.
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Hardware organization in integrated protection systems, Item protection: Protection of
generators, Protection of transformers, protection of motors, Protection of ring main systems,
Protection of transmission lines, Protection of parallel feeder ,transmission lines Protection
coordination, Protection of bus-bars, Substation structure and layout, Busbar schemes,
Busbar materials and ratings, Busbar clamp & connectors, Insulators & surge arresters.

References:

1. Mason, C. Russell. "The Art and Science of Protective Relaying" (PDF). General

Electric. Retrieved 2009-01-26.

Rao, S. S., Switchgear and Protection, Khann Publishers, 2002.

Deshpande, M. V., Switchgear and Protection, Tata McGraw Hill Co., 1991.

Horowitz, S.H. and Phadk, A. G., Power System Relaying, John Wiley, 2008.

"Coordinated Power Systems Protection". Army Corps of Engineers. 1991-02-25.

Archived from the original on 2008-01-13. Retrieved 2009-01-26.

6. "How Do Protection Relays Work?". Littelfuse. Archived from the original on 2013-
01-28. Retrieved 2011-12-31.

7. "Introduction to Practical Power System Protection” (PDF). University of ldaho.
Archived from the original (PDF) on 2012-04-26. Retrieved 2011-12-31.
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1. El-Sadek, M.Z., Power System Voltage Stability and Power, Mukhtar Press,
Assuit, 2002.

2. D.P. Kothari, I.J. Nagrath, Modern Power System Analysis, McGraw Hill, 2003.

D. Das, Power System Analysis , 2009

4. Pai, M. ,Energy Function Analysis for Power System Stability, Springer Science
&Business Media, 2012.
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5. Eiichi H.; Tadashi Koshiduka, Power System Transient Analysis: Theory and
Practice Using Simulation Programs (ATP-EMTP),Wiley, 1st edition, 2016.

Power
Systems
Analysis (2 EPM 335
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Contents:

Transients in electrical systems: Types of transients, Equivalent circuits of power system
elements, Multi-machine linear systems, Maximum power and loading limit, Modeling of
basic elements of electrical systems: Vector diagram representation, Simplified systems,
Excitation and speed control systems, Block diagram representation, Simplified criteria of
transient stability : Concept of transient stability, Equal area criterion, Numerical solutions
of rotor electromechanical equation. Power system stabilizers, VVoltage stability of loads and
power systems: Criteria of voltage stability, Voltage collapse in electrical power networks.
References:

Syllabus

1. El-Sadek, M.Z., Power System Voltage Stability and Power, Mukhtar Press, Assuit,
2002.

2. D.P. Kothari, I.J. Nagrath, Modern Power System Analysis, McGraw Hill, 2003.

3. D. Das, Power System Analysis , 2009

4. Pai, M. ,Energy Function Analysis for Power System Stability, Springer Science
&Business Media, 2012.

5. Eiichi H.; Tadashi Koshiduka, Power System Transient Analysis: Theory and
Practice Using Simulation Programs (ATP-EMTP),Wiley, 1% edition, 2016.
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1. Lecture Notes on power quality.
2. |EEE Power Engineering Society Tutorials in Different Topics of Power <oeall
Quality2010 ‘53"’“’|
3. W.J. Hayt and J.E. Kemmerly "Engineering Circuit Analysis" Mc Gram Hill e

Science/Engineering/Math; 7 edition (2015).
4. Andreas Kiichler, High Voltage Engineering: Fundamentals - Technology -
Applications ,2018.
5. Principles of Power Systems By V.K Mehta.2012.
6. Eiichi H.; Tadashi Koshiduka, Power System Transient Analysis: Theory and
Practice Using Simulation Programs (ATP-EMTP),Wiley, 1st edition, 2016.

Electrical
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Contents:
Requirements of electrical loads, Harmonics, Variations in voltages, Power factor
improvement, Standard specifications, Lightning, Earthing systems, Power Filters.
References:
1. Lecture Notes on power quality.
2. |EEE Power Engineering Society Tutorials in Different Topics of Power Quality2010
Syllabus 3. W. J. Hayt and J.E. Kemmerly "Engineering Circuit Analysis" Mc Gram Hill
Science/Engineering/Math; 7 edition (2015).
4. Andreas Kichler, High Voltage Engineering: Fundamentals - Technology -
Applications ,2018.
5. Principles of Power Systems By V.K Mehta.2012.
6. Eiichi H.; Tadashi Koshiduka, Power System Transient Analysis: Theory and
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Practice Using Simulation Programs (ATP-EMTP),Wiley, 1% edition, 2016.
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1. Skortzki, R. G. and Vopat, W. A., Applied Energy Conversion, McGraw Hill,
1985. Syixall
2. Stocker, W. F., Design of Thermal Systems, McGraw Hill, 1992. k?"““"
3. Hicks, Tyler G., Power Plant Evaluation and Design Reference Guide, McGraw
Hill, 1994.
4. Domkundwor, S., Power Plant Engineering, Hanpat Ruixson, 1981.
5. El Wakil, M. M., Power Plant Technology, McGraw Hill Co., 1988.
6. Cole, H., Thermal Power Cycles, Edward Arnold, 1991.
7. Travis Bradford. The energy system: technology, economics, markets, and
policy. The MIT Press, 2018.

Syllabus

Mechanical
of Power
Stations

Contents:
Gas cycles - gas turbine plants and their modifications, properties and generation of

steam, Steam cycles, steam thermal plants and their modifications, improvements to the
Rankine cycle - hybrid cycles, steam generators, thermal power plants performance, cost
of electric energy, consumer account, types of furnaces, Fuel burning methods, types of
boilers, water tube boilers, fire tube boilers.

References:
1.
2.
3.
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Skortzki, R. G. and Vopat, W. A., Applied Energy Conversion, McGraw Hill, 1985.
Stocker, W. F., Design of Thermal Systems, McGraw Hill, 1992.

Hicks, Tyler G., Power Plant Evaluation and Design Reference Guide, McGraw Hill,
1994,

Domkundwor, S., Power Plant Engineering, Hanpat Ruixson, 1981.

El Wakil, M. M., Power Plant Technology, McGraw Hill Co., 1988.

Cole, H., Thermal Power Cycles, Edward Arnold, 1991.

Travis Bradford. The energy system: technology, economics, markets, and policy.
The MIT Press, 2018..
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8. Eiichi H.; Tadashi Koshiduka, Power System Transient Analysis: Theory and
Practice Using Simulation Programs (ATP-EMTP),Wiley, 1% edition, 2016.
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1. BbagsS. Guru, Hiiseyin R. Hiziroglu, "Electric machinery and transformers", e

Third edition 2001.

2. B.L.Theraja, A.K. Therajaa “Textbook of electrical technology”, First Multicolor
Edition, 2005

3. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth edition,
McGraw Hill Co., 1990.

4. Chapman, S. J., Electric Machinery fundamentals, McGraw Hill Co., 1991.

5. Lipo, A. T., Introduction to AC machine Design, vol. 63, John Wiley&Sons,

2017.,2018.
Contents:
Synchronous impedance steady state operation, Voltage regulation, Parallel operation,

Synchronous

EPM

424
Synchronous machines : Theory and design : Introduction, Cylindrical-rotor and salient-pole
synchronous machines, Types of windings in ac machines, Winding coefficients, Generator
Synchronous machine to an infinite bus, The synchronization process, The V curves, power
angle characteristics. The two-reaction theory, Open circuit characteristics, Short circuit

Syllabus | performance, Motor performance, Phase diagrams in three-phase synchronous machines,
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characteristics, Potier reactance, Zero-power-factor characteristic, Damper bars, Testing of
synchronous machines Construction. Design, Main dimensions, Examples on the design of
turbo-generators and low speed generators.

References:
1. Bbag S. Guru, Hiiseyin R. Hiziroglu, "Electric machinery and transformers", Third
edition 2001.
2. B.L. Theraja, A.K. Therajaa ‘‘Textbook of electrical technology‘*, First Multicolor
Edition, 2005

3. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth edition,
McGraw Hill Co., 1990.

4. Chapman, S. J., Electric Machinery fundamentals, McGraw Hill Co., 1991.

5. Lipo, A. T., Introduction to AC machine Design, Vol. 63, John Wiley & Sons, 2017.,
2018.Eiichi H.; Tadashi Koshiduka, Power System Transient Analysis: Theory and
Practice Using Simulation Programs (ATP-EMTP),Wiley, 1% edition, 2016.
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Contents:
This course gives the student opportunity with one of faculty professor to conduct a research
Syllabus | or project to develop the student's intellectual and research skills, in addition to carrying out
an in-depth and independent study program in one of the topics of interest between the
student and the professor. This course lasts for two semesters.
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CCE
475

1. Stagg, G. W. and El-Abiad, A. H., Computer Methods in Power Systems,
McGraw Hill, 1968.
2. Gross, C. A., Power Systems Analysis, John Wiley, 1979..

Syllabus
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Computer
applications
on Electrical CCE 313
Power
Systems

mlﬁ

100 3

Contents:
Presentation, definition of inputs, resistors, simulation of systems, optimum behavior, error
analysis, simulation of strong systems. General structure and internal components. Data unit
and addresses, control units and synchronization. Communication with external computer
components Programming, data processing systems, transmission methods, error analysis,
simulation of power systems Simulation of power system components, Application
References:

1. Stagg, G. W. and El-Abiad, A. H., Computer Methods in Power Systems, McGraw

Hill, 1968.
2. Gross, C. A, Power Systems Analysis, John Wiley, 1979.
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1. Advanced Control of Electrical Drives and Power Electronic Converters, edited olall
by Jacek Kabzinski, 2017
2. Rashid, M.H., Power Electronics, Circuits, Devices And Applications, Prentice
Hall, 1995.
Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986.
4. Ramshaw, R. and Van Heeswijk, R.G., Energy Conversion, Sanders College
Publishers, 1990.
U.A.Bakshi, M.V.Bakshi, “Electrical Drives And Control”, first edition, 2009.

EIectrlcaI
EPM
425
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Contents:
Definition of electric drive and its components, types of loads, methods of selecting motors,
load cycle and, applications in electric traction and electric elevators, thermal consideration
and classes of duty-Selection of power rating for drive motors with regard to thermal
overloading and load variation factors, insulation of motor. Conventional and modern electric
drive of dc motors, and induction motors: performance characteristics, speed control of
motors, starting, braking, current control, closed loop control, electrical drive of synchronous,
stepper, and switched reluctance motors. A group of applied experiments on electrical drive
Syllabus | of machines.
References:
1. Advanced Control of Electrical Drives and Power Electronic Converters, edited by
Jacek Kabzinski, 2017
2. Rashid, M.H., Power Electronics, Circuits, Devices And Applications, Prentice
Hall, 1995.
3. Bose, B.K., Power Electronics and AC Drives, Prentice Hall, 1986.
4. Ramshaw, R. and Van Heeswijk, R.G., Energy Conversion, Sanders College
Publishers, 1990.
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The students complete all the works of project (1)
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1. Electrical Machines: Fundamentals of Electromechanical Energy Conversio, PN
By Jacek F. Gieras, 2017.
2. Chapman, S. J., Electric Machinery fundamentals, McGraw-Hill Science,
2011.

3. Vinott, A., Fractional Horsepower Motors, McGraw Hill, 1980.

4. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth
edition, McGraw Hill Co., 1990.

5. Chapman, S. J,, Electric Machinery fundamentals, McGraw Hill Co., 1991.

Special
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Contents:

Theory of single-phase rotating machines, Two phase motors, Single-phase induction

motors, Windings and connections, Split phase induction motors : Operation and

protection, Capacitor start motors, Two value capacitor motors, Shaded pole motors,

Drag-cup motors, Linear motors, Synchronous motors, Reluctance motors, Hysteresis

motors, Permanent magnet motors, Stepper motors, brush less Dc motors, Universal

motors, Dc special purpose motors, Variable speed drive systems, Dc servomotors,

Selecting motors for required operations

Syllabus | References:

1. Electrical Machines: Fundamentals of Electromechanical Energy Conversion,
By Jacek F. Gieras, 2017.

2. Chapman, S. J., Electric Machinery fundamentals, McGraw-Hill Science, 2011.

Vinott, A., Fractional Horsepower Motors, McGraw Hill, 1980.

4. Fitzgerald, A.E.; Kingsley, C. and Umans, S.D., Electric Machinery - Fifth edition,
McGraw Hill Co., 1990.

5. Chapman, S. J., Electric Machinery fundamentals, McGraw Hill Co., 1991
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1. C.Ong, "Dynamic Simulation of Electric Machinery Using Syl
Matlab/Simulink", Prentice-Hall, N.J., 1998. PN
2. J.J. Cathey, "Electric Machines Analysis and Design Applying MATLAB",
McGraw-Hill, London, 2001.
3. V. Ostovic, "Computer-Aided Analysis of Electric Machines", Prentice-Hall,
1994. Boldea and S. A. Nasar, "Vector control of AC Drives", CRC Press,
1992.
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4. Adkins, B., The generalized Theory of Electrical Machines, Dover
Publishers, 1980.
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Theory of EPM 424
EPM Machines 3 2 2 ! >
" S | practca | sam | T | Fnsomtas |
20 20 60 100 3

Contents:
The role of magnetic energy in electromechanical energy conversion. Generalized
equation of machines. Active and passive transformation. Linear transformation in circuits
and machines. Electric machine dynamics. The torque expressions. Transient performance
of various machines (motors and generators). Stability analysis using various stability
criteria. Reference frames and applications. Steady-state performance of induction
machines. Steady-state performance of synchronous machines. Description and utilization
of mathematical software of electric machines analysis.
References:
1. C.Ong, "Dynamic Simulation of Electric Machinery Using Matlab/Simulink",
Prentice-Hall, N.J., 1998.
2. J.J. Cathey, "Electric Machines Analysis and Design Applying MATLAB",
McGraw-Hill, London, 2001.
3. V. Ostovic, "Computer-Aided Analysis of Electric Machines", Prentice-Hall,
1994. Boldea and S. A. Nasar, "Vector control of AC Drives", CRC Press, 1992.
4. Adkins, B., The generalized Theory of Electrical Machines, Dover Publishers,
1980.
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1. Rajakaruna, S., Shahnia, F. and Ghosh, A., 2016. Plug in electric vehichles in
smart grids. Springer Verlag, Singapor.
2. Borlase, S., 2016. Smart grids: infrastructure, technology, and solutions. CRC
press.

Syllabus

EPM 471
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3. Uslar, M,, et al., 2012. Standardization in smart grids: introduction to IT-
related methodologies, architectures and standards. Springer Science &
Business Media.

E|EC'[I'IC EPM 425
EPM Vehlcles
T T [ | e

20 20 60 100 3
Contents:

Introduction to Electric Vehicles (EV) and Hybrid Vehicles (HEV)- Hybrid Vehicle
Assembly and Components- Propulsion System Analysis- Fuel Cell Vehicles- Electric
Derive Systems for Electric and Hybrid Vehicles- Electronic Power Transducers for Electric
and Hybrid Vehicles- Energy Storage Systems (Batteries and Super Capacitors)- Strategies
Energy management and control - recent trends in electric cars and aircraft.

Syllabus
References:

1. Rajakaruna, S., Shahnia, F. and Ghosh, A., 2016. Plug in electric vehichles in smart
grids. Springer Verlag, Singapor.

2. Borlase, S., 2016. Smart grids: infrastructure, technology, and solutions. CRC press.

3. Uslar, M., et al., 2012. Standardization in smart grids: introduction to IT- related
methodologies, architectures and standards. Springer Science & Business Media.
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1. L. Bloch, The Science of Illumination; an Outline of the Principles of
Artificial Lighting, HardPress Publishing, 2012.

2. E.O.Taylor, Utilization of Energy in Units, Orient BlackSwan/Universities
Press, 2015.

Electrical

Energy

Usages
- Iﬁlﬁlﬁli
Contents:
Lighting and electrical loads: electrical installation devices and equipment - lighting
system fittings - cables, conductors and pipes - electrical loads and branch circuit calculations
- design of electrical panels and emergency loads - lighting laws - lighting sources and their
use in home and street lighting, artificial lighting: standards, types of lamps and searchlights,
Lighting curves, installation of headlights and lamps and their connections. Ignition starter
for gas lamps. Electrolysis: electrodeposition and electro-formation, power supply for
electrolysis processes. Electric heating and welding: methods and types of electric
furnaces, types of electric welding - air conditioning and heating of buildings. Electric
Syllabus traction: principles of traction - types of systems, velocity curves over time; Elevators,
electric cars and coach buses.

EPM
472

References:

1. L. Bloch, The Science of Illumination; an Outline of the Principles of Artificial
Lighting, HardPress Publishing, 2012.
2. E. O. Taylor, Utilization of Energy in Units, Orient BlackSwan/Universities

Press, 2015.
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3. S.N.Singh, :Electric Power Generation, Transmission and Distribution", CRC
Press; 3 rd edition 2016.
4. R.K.Hegde, Power Plant Engineering, Publisher: Pearson Education India,

2015.
5. D.Glover, M.Sarma, and T.Overbye, Power System Analysis& Design, SI 63""":”
Version, Cengage, Learning, 2012. U“'w

6. P.Ranciand G. Cervigni "The Economics of Electricity Markets", Edward
Elgar Publishing Limited, 2013.

7. D.Timmons, J. M. Harris, and B. Roach "The Economics of Renewable
Energy"Global Development And Environment Institute,2014.

8. "Dlall 3 sane o " AL 4eSH il il Cilapanaill b ga sl
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10. A. Refaat," Economic Operation of Power Systems", 2004.

Energy 5 EPM 437
EPM Economlcs
20 60 100 3

20

Contents:

Loads types- Economic lighting systems- Economic cables selection- Power factor
correction- Earthing systems- Consumed energy calculations- Loads curves and
corresponding factors- Optimum different generation stations connection under loads-
The transmission loss equation- The traditional and renewable generation stations-
Electrical power systems safety.

References:

Syllabus 1. S.N.Singh, :Electric Power Generation, Transmission and Distribution", CRC Press;
3 rd edition 2016.

2. R.K.Hegde, Power Plant Engineering, Publisher: Pearson Education India, 2015.

3. D.Glover, M.Sarma, and T.Overbye, Power System Analysis& Design, S| Version,
Cengage, Learning, 2012.

4. P.Ranciand G. Cervigni "The Economics of Electricity Markets", Edward Elgar
Publishing Limited, 2013.

5. D.Timmons, J. M. Harris, and B. Roach "The Economics of Renewable
Energy"Global Development And Environment Institute,2014.
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1. Schlabbach, Jiirgen, and Karl-Heinz Rofalski. Power system engineering: el
planning, design, and operation of power systems and equipment. John Sy
Wiley & Sons, 2008. il

2. Wang, Xifan, and James Rufus McDonald. Modern power system planning.
McGraw-Hill Companies, 1994.

3. Expédsito, Antonio Gomez, Antonio Gomez-Exposito, Antonio J. Conejo, and
Claudio Canizares, eds. Electric energy systems: analysis and operation.
CRC Press, 2016.

Energy EPM 436
EPhﬂ Econonucs

' ep gl e
20 | e | 100 [ 003 ]

Contents:
The utility perspective, Utility financial accounting, Utility economic evaluation, Fixed
charge rate, Total annual fixed charge rate, Revenue requirements, Financial and
regulatory analysis, Corporate financial simulation, Regulatory incentive, Utility incentives,
Power generation economics, Co-generation overview and regulations, Steam turbine co-
generation cycles, Gas turbine cycles, Generation planning, Manual and automated
generation planning, Dynamic programming, Approximate techniques, Capacity resource
planning, Integrated demand-supply planning, Marginal costs, Small improvement
projects, Planning under uncertainty, Bulk power transmission planning, Transmission.
References:
Schlabbach, Jirgen, and Karl-Heinz Rofalski. Power system engineering: planning, design,
and operation of power systems and equipment. John Wiley & Sons, 2008.
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McGraw-Hill Companies, 1994.
2. Exposito, Antonio Gémez, Antonio Gomez-Exposito, Antonio J. Conejo, and Claudio

Canizares, eds. Electric energy systems: analysis and operation. CRC Press, 2016.
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1. Juergen Schlabbach andKarl-Heinz Rofalski, " Power System Engineering

Planning, Design, and Operation of Power Systems and Equipment", 2008
WILEY-VCH Verlag GmbH & Co..

60 100 3

20

Networks
Security and

EPM
Safet

474

20

Contents:

Power system reliability, adequacy and security : Introduction, the power system states of
operation and the transition between different states, threats of power system security,
Real-time security managing of electrical power system: Monitoring; state estimation;
Syllabus and contingency analysis, short-time security managing of electrical power system: unit
commitment and the optimal power flow in automated power system; generation,
transmission, and Demand-side facilities, Mid-term security managing of electrical power
system, Long- term planning of electrical power system.

References:
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1. Juergen Schlabbach andKarl-Heinz Rofalski, " Power System Engineering Planning,
Design, and Operation of Power Systems and Equipment”, 2008 WILEY-VCH
Verlag GmbH & Co.
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1. Rajakaruna, S., Shahnia, F. and Ghosh, A., 2016. Plug in electric vehichles in Soioeall
smart grids. Springer Verlag, Singapor. NN
2. Borlase, S., 2016. Smart grids: infrastructure, technology, and solutions. ’

CRC press.

3. Uslar, M,, et al., 2012. Standardization in smart grids: introduction to IT-
related methodologies, architectures and standards. Springer Science &
Business Media.

Intelllgent EPM 437
EPM Networks

-ITIﬁITIW

Contents:

General considerations regarding smart grid Smart grid characteristics Smart grid
technologies Smart grid elements: electrical grid, controls, communications infrastructure,
Syllabus | application layer Smart grid controls: grid monitoring and control elements: smart meters,
sensors, units of measurement Directional Gauges - Intelligent Grid Operation: Control and
Management Functions, Process Architectures, and Information Models.

References:
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1. Rajakaruna, S., Shahnia, F. and Ghosh, A., 2016. Plug in electric vehichles in smart
grids. Springer Verlag, Singapor.
2. Borlase, S., 2016. Smart grids: infrastructure, technology, and solutions. CRC press.

3. Uslar, M., et al., 2012. Standardization in smart grids: introduction to IT- related
methodologies, architectures and standards. Springer Science & Business Media..
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1. Mehata.2014. sokadl
2. Abdel Salam, M.; Anis, H., EI-Morshedy, A. and Radwan, R., High Voltage

Engineering, Marcel Dekker Inc., 2000..

Management
and
Operation of

_ EPM 436
EPM Electrical 2 2 1 3
476 Power
| Systems | | 4 ] | |
- 60 100 2

Contents:

Unit Commitment Neglecting Transmission Loss, Unit Commitment Considering
Transmission Losses, State Estimation, Security Considerations in Electric Power Systems,
Syllabus | Planning of Transmission, Distribution.
References:
1. Mehata.2014.
2. Abdel Salam, M.; Anis, H., EI-Morshedy, A. and Radwan, R., High Voltage
Engineering, Marcel Dekker Inc., 2000.
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1. Jha, R.S., A Course in High Voltage Engineering, Rai and Sins Dihi, 1977.

Naidu, M.S., High Voltage Engineering, Tata McGraw Hill Co., 1982.

3. Zaengl, W.S. and Kuffel, E., High Voltage Engineering, Pergamon Press, Sgiceall
1984. kel

4. Abdel Salam, M.; Anis, H., EI-Morshedy, A. and Radwan, R., High Voltage
Engineering, Marcel Dekker Inc., 2000.

5. Vladimir Gurevich, Protection Devices and Systems for High-Voltage
Applications, Marcel Dekker, Inc. All Rights Reserved, 2003.

6. Andreas Kichler, High Voltage Engineering: Fundamentals - Technology -
Applications ,2018.

7. Principles of Power Systems By V.K Mehta.

Management

and Operation EPM 433
EPM of Electrical 2 2 1 3
439 Power Systems

- | 60 |

N

40 100 2

Contents:

Transmission of HV and EHV by AC and DC systems- Design of HVDC- DC converters —
Economic application of HV on Cables- Electrical insulation types and tests- Over-voltages
phenomena- HV earthing design.

References:

Jha, R.S., A Course in High Voltage Engineering, Rai and Sins Dihi, 1977.

Naidu, M.S., High Voltage Engineering, Tata McGraw Hill Co., 1982.

Zaengl, W.S. and Kuffel, E., High Voltage Engineering, Pergamon Press, 1984.

Abdel Salam, M.; Anis, H., EI-Morshedy, A. and Radwan, R., High Voltage Engineering,
Marcel Dekker Inc., 2000.
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Vladimir Gurevich, Protection Devices and Systems for High-Voltage Applications, Marcel
Dekker, Inc. All Rights Reserved, 2003.

Andreas Kiichler, High Voltage Engineering: Fundamentals - Technology -
Applications ,2018.

Principles of Power Systems By V.K Mehta.
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Elective courses

Code Course name Al | A2 | AS| A4 | A5 | A6 | A7 | AB| A9| Al0 (B1|B2|B3|B4|Cl|C2|C3|C4
EPM 426 Lald Ay S ay) X | X X | X | X X | X
4 EPM 427 EYRE X | X X | X | X X | X
g = EPM 471 A eSl) s Ll X | X X X
é, EPM 472 A Sl AsUall calaladin X | X X X X | X
EPM 473 ZaUal bl X X | X X X | X | X
EPM 438 A el (5l plas Lalads X | X X X X X X
EPM 474 Akl 5 Sl oyl X X X X | X
_ EPM 475 48l Kl X X X XX
449 = | EPM 476 L6 (o il alai Joanii g5 X | X | X X X X X
53— | EPM 477 A el (o 5l (b Aanite oS5 plas X | X X | X
EPM 439 | Ml sall duvia 8 dacadic Cle sia g X X X X X | X X | X | X

a- Competencies of engineering graduate (Level A):

A.1) A.1 Identify, formulate, and solve complex engineering problems by applying engineering fundamentals,
basic science, and mathematics.

A.2) A.2 Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and evaluate
findings, and use statistical analyses and objective engineering judgment to draw conclusions.

A.3) Apply engineering design processes to produce cost-effective solutions that meet specified needs with
consideration for global, cultural, social, economic, environmental, ethical, and other aspects as appropriate to the
discipline and within the principles and contexts of sustainable design and development.

A.4) Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety
requirements, environmental issues, and risk management principles

A.5) Practice research techniques and methods of investigation as an inherent part of learning.
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A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades

requirements.

A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.

A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using contemporary

tools.

A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate

and respond to new situations.

A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

b- Competencies of basic electrical engineering

(Level B):

B.1) Select, model, and analyze electrical power systems applicable to the specific discipline by applying the concepts of generation,
transmission, and distribution of electrical power systems.

B.2) Design, model and analyze an electrical/electronic/digital system or component for a specific application; and identify the tools
required to optimize this design.

B.3) Design and implement elements, modules, sub-systems, or systems in electrical/electronic/digital engineering using
technological and professional tools.

B.4) Estimate and measure the performance of an electrical / electronic/digital system and circuit under specific input excitation and
evaluate its suitability for a specific application.

B.5) Adopt suitable national and international standards and codes to design, build, operate, inspect, and maintain
electrical/electronic/digital equipment, systems, and services.

c- High specialized competencies

(Level C): ) ) ) ) ) ) )

C.1 Identify and formulate engineering problems to solve problems in the field of electrical power

and machines engineering.

C.2 Analyze design problems and interpret numerical data and test and examine components, equipment and systems of
electrical power and machines.

C.3 Integrate electrical, electronic and mechanical components and equipment with transducers, actuators and controllers in
creatively computer-controlled systems.

C.4 Analyze the performance of electric power generation, Transmission,

control and distribution systems.
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6. M. A. Bhagyaveni, R. Kalidoss, and K. S. Vishvaksenan. 2016. Introduction to
Analog and Digital Communication. River Publishers, Wharton, TX, USA. alad) (5 giaal)

ECE 331

3 100 0

7. Guangtao Zhai, Jun Zhou, and Xiaokang Yang. 2018. Digital TV and Wireless
Multimedia Communication: 14th International Forum, IFTC 2017, Shanghai,
China, November 8-9, 2017, Revised Selected Papers (1st. ed.). Springer
Publishing Company, Incorporated.

Analog
Communication ECE221
£ CE 33 Systems

< 40 | - | e | 100 | 003 |
ontents:

Elements of an Electrical Communication System, Communication Channels and Their
Characteristics, Mathematical Models for Communication Channels, Fourier Series, Fourier
Transforms, Power and Energy, Sampling of Bandlimited Signals, Bandpass Signals,
Introduction to Modulation, Amplitude Modulation (AM), Angle Modulation, Sampling
Process, analogue pulse modulation (PAM, PWM, PPM

Syllab References: _ _ _ _

6. M. A. Bhagyaveni, R. Kalidoss, and K. S. Vishvaksenan. 2016. Introduction to
Analog and Digital Communication. River Publishers, Wharton, TX, USA.

7. Guangtao Zhai, Jun Zhou, and Xiaokang Yang. 2018. Digital TV and Wireless
Multimedia Communication: 14th International Forum, IFTC 2017, Shanghai, China,
November 8-9, 2017, Revised Selected Papers (1st. ed.). Springer Publishing
Company, Incorporated.
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Laboratory Instructions, Manuals, Catalogues, Data books.

Electronic
Measurements ECE213
& Testing (1)

ECE314
-I—Iﬁl—lﬁlf
Contents:
Analog Instruments, Precautions, Data converters, Digital Instruments, Testing of linear
systems, Wave analyzers, Transducers, Noise effects, Optical fiber measurements,
Syllabus Electronic and communication experiments to support the theoretical aspects of the

course material.
References:
Laboratory Instructions, Manuals, Catalogues, Data books.
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1. Jacob Millman and Halkias, Christos C., Integrated Electronics: Analog and Digital
Circuits and Systems, McGraw Hill, Latest Ed.

LOUIS NASHELSKY.
3. Microelectronic Circuits, Analysis and Design, Second Edition, Muhammad H.
Rashid, University of West Florid, 2011.

4.Ulrich Tietze, Christoph Schenk, Eberhard Ganun “Electronic Circuits: Handbook for
Design and Application”, Springer; 2nd edition (March 1l, 2005).
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Contents:

Feedback (FB) amplifiers: FB concept, General characteristics of negative FB amplifiers,
Input and output impedances with FB, loop gain, negative feedback properties as gain
desensitization, bandwidth extension, types of amplifiers, polarity of feedback, feedback
topologies, and stability of feedback systems as phase margin and frequency compensation.
Oscillators (sinusoidal, phase shift, resonant circuits and crystal). Multivibrators (MVs):
Bistable MVs (fixed and self-bias), Triggering, Schmitt trigger (emitter coupled),
Monostable and astable MVs (collector and emitter-coupled). Radio frequency (RF) voltage
amplifiers. RF power amplifiers. Voltage regulators: Basic requirements, Regulator types
(shunt, series and FB-regulators), Complete FB regulator.

Laboratory: Electronics Lab

o BJT amplifiers (gain, i/p and o/p resistances, cut-off frequencies, bootstrap and
Darlington)

FET amplifiers (CD, CS, CG, gain Av, Rin, Rou, Ai)

Measurements of h-parameters

Regulated power supplies (regulators)

OPAMPs applications

Oscillators (crystal, v-controlled, RC)

Simulation of OPAMP

D/A converters
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o A/D converters
« Introduction to VHDL

References:

1. Jacob Millman and Halkias, Christos C., Integrated Electronics: Analog and Digital
Circuits and Systems, McGraw Hill, Latest Ed.

2. electronic devices and circuit theory 7th edition Floyd, ROBERT BOYLESTAD, LOUIS
NASHELSKY.

3. Microelectronic Circuits, Analysis and Design, Second Edition, Muhammad H. Rashid,
University of West Florid, 2011.

4. Ulrich Tietze, Christoph Schenk, Eberhard Ganun “Electronic Circuits: Handbook for
Design and Application", Springer; 2nd edition (March 11, 2005).
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5. Matthew. N. O. Sadiku, Elements of Electromagnetics, New York, Oxford, 7"
edition, 2018.
William H. Hayt and John A. Buck IE, Engineering Electromagnetics (9th
Edition), 2019
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Content:
Dynamic fields and Maxwell equations, wave equation and its solution in lossless infinite
medium, The uniform plane waves in dispersive medium, wave polarization, phase velocity
and group velocity, transmission of plane waves between different media (transmission and
reflection coefficients at normal or oblique incidence and Brewster's angle), high frequency
Syllabu | transmission lines, smith chart ,impedance matching using sections of transmission lines

S (lamda/4 transformer) and stubs, rectangular and circular wave guides, cavity resonators.
References:

5. Matthew. N. O. Sadiku, Elements of Electromagnetics, New York, Oxford, 7%

edition, 2018.
6. William H. Hayt and John A. Buck IE, Engineering Electromagnetics (9th Edition),

2019
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1. M. A. Bhagyaveni, R. Kalidoss, and K. S. Vishvaksenan. 2016. Introduction to | ¢} s siaall
Analog and Digital Communication. River Publishers, Wharton, TX, USA.
2. Guangtao Zhai, Jun Zhou, and Xiaokang Yang. 2018. Digital TV and Wireless
Multimedia Communication: 14th International Forum, IFTC 2017, Shanghai,
China, November 8-9, 2017, Revised Selected Papers (1st. ed.). Springer Publishing

Company, Incorporated.
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Content:

Electromagnetism: Effects of the magnetic field, magnetic force, biot-savart law, Ampere’s
law, electromagnetic induction, applications.

Heat and thermodynamics: heat transfer, kinetic theory of gases, the three laws of
thermodynamics, applications.

Geometrical optics: refraction of light, prisms, reflection of light, lenses, lense aberration,

application.
Syllab | References:
us 1. M. A. Bhagyaveni, R. Kalidoss, and K. S. Vishvaksenan. 2016. Introduction to

Analog and Digital Communication. River Publishers, Wharton, TX, USA.

2. Guangtao Zhai, Jun Zhou, and Xiaokang Yang. 2018. Digital TV and Wireless
Multimedia Communication: 14th International Forum, IFTC 2017, Shanghai, China,
November 8-9, 2017, Revised Selected Papers (1st. ed.). Springer Publishing

Company, Incorporated.
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- Paolo Bondavalli, Graphene and Related Nanomaterials, 1st Edition,
Elsevier, 2017
- Advanced Materials: Physics, Mechanics and Applications, springer
proceedings in physics 175, 2014

- Mailadil T. Sebastian, Rick Ubic , Heli Jantunen, Microwave Materials and
Applications (Wiley Series in Materials for Electronic & Optoelectronic
lications) 1st Edition, 2017
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Physics of PHM 022,
advanced ECE 111
PHM materials

324

El

Contents:
The course is concentrated on nanostructures, ferroelectric crystals, composite materials,
carbon based materials, tunable materials, microwave materials, metamaterials, materials
for solar cells and optoelectronic devices and also polymeric composites. Nanotechnology
approaches, modern piezoelectric techniques and also latest achievements in materials
science. Applications in modern and advanced communication system.
Syllabus | References:
- Bondavalli, Graphene and Related Nanomaterials, 1st Edition, Elsevier, 2017
- Advanced Materials: Physics, Mechanics and Applications, springer proceedings
in physics 175, 2014
- Mailadil T. Sebastian , Rick Ubic , Heli Jantunen, Microwave Materials and
Applications (Wiley Series in Materials for Electronic & Optoelectronic

Applications) 1st Edition, 2017
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1. Andre Moliton-Solid-State Physics for Electronics-ISTE_ Wiley (2009).
Behzad Razavi-Fundamentals of Microelectronics-Wiley (2013)
3. Kevin F. Brennan, Introduction to Semiconductor Devices, For Computing and
Telecommunications Applications,2005,
https://doi.org/10.1017/CB09781139171373
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Contents:
Reviewing charge transport in semiconductors, Generation recombination mechanisms,
High field effects, High injection in PN junctions, Large and small signal models for BJTs,
Metal semiconductor contacts, MOS capacitors, Large and small signal models for
MOSFETS, Short and narrow channel effects, Metal-Semiconductor Contacts
and Devices presents the physics, technology, and applications of metal-
semiconductor barriers in digital integrated
circuits. A semiconductor laser device,Nitride semiconductor devices fundamentals and
applications. Introductory semiconductor device physics. Modeling High
Syllabus Freqguency Semiconductor Devices Using Maxwell's Equations. Reducing leakage current
in semiconductor devices. Semiconductor radiation detectors. Simulation
of semiconductor_devices, Other semiconductor devices, Applications.
References:

1. Andre Moliton-Solid-State Physics for Electronics-ISTE_ Wiley (2009).

2. Behzad Razavi-Fundamentals of Microelectronics-Wiley (2013)

3. Kevin F. Brennan, Introduction to Semiconductor Devices, For Computing and
Telecommunications Applications,2005,
https://doi.org/10.1017/CB09781139171373
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1. Lizhe Tan, Jean Jiang, Digital Signal Processing Fundamentals and
Applications, 3rd Edition, Academic Press, Elsevier, 2019
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https://cdsweb.cern.ch/record/2019088
http://www.etde.org/etdeweb/details.jsp?query_id=1&page=0&osti_id=1425209
http://www.etde.org/etdeweb/details.jsp?query_id=1&page=0&osti_id=1425209
https://inis.iaea.orgsearchsinglerecord.aspx/?recordsFor=SingleRecord&RN=33035000
https://inis.iaea.orgsearchsinglerecord.aspx/?recordsFor=SingleRecord&RN=33035000
http://dx.doi.org/10.1007/978-3-540-71679-2
http://dx.doi.org/10.1007/978-3-540-71679-2
http://dx.doi.org/10.1007/978-3-540-71679-2
https://doi.org/10.1017/CBO9781139171373
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2. John G. Proakis and Vinay K. Ingle “Digital Signal Processing Using
MATLAB®?”, Third Edition, Published by John Wiley & Sons, 2012

Digital
signal ECE221
ECE processing

322

60 100 3
Contents:

Introduction to Digital Signal Processing, Signal Sampling and Quantization, Digital Signals
and Systems, Discrete Fourier Transform and Signal Spectrum, The Z-Transform, Digital
Signal Processing Systems, Basic Filtering Types, and Digital Filter Realizations, Finite
Impulse Response Filter Design, Infinite Impulse Response Filter Design, Adaptive Filters
and Applications, Multirate Digital Signal Processing, Oversampling of Analog-to-Digital
Conversion, and Under sampling of Bandpass Signals, DSP applications in image or speech
References:
1. Lizhe Tan, Jean Jiang, Digital Signal Processing Fundamentals and Applications,
3rd Edition, Academic Press, Elsevier, 2019
2. John G. Proakis and Vinay K. Ingle “Digital Signal Processing Using MATLAB®”,
Third Edition, Published by John Wiley & Sons, 2012

Syllabus

Foddl 5aS daol> — dwaigll 48 (339)


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

Basanll el plas deassbY1 a1 syl oy hal) ol (S giomoll

ECE 111, g
ECE 316, i guia )
PHM 424 ECE 417

60

3 100 20

gt [
il Gany — z Al 5 )08 — an il Q- g0 - o el e A guiall 3B Jaliial) il
il s aianall Ll Copn 55— Ala po Al Ay g JSI — ¢ g Jailis — ) Jalll (5 i g pSI) JSEl ) 5l
il - yal a1 5 Clalaall — 5 gaall Ol ¢ sif rclipdal | o Alia g — 4 gual) AL Ala )l —
o sl (o el Bl — Al LDIAY i) gl
el all
John P. Dakin, Robert Brown, Handbook of Optoelectronics Concepts, Devices, and
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Techniques, 2" edition, Published December 18, 2020 by CRC Press

Optoelectronlc ECE 111,

ECE 316,

ECE PHM 424
417
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Contents:

Interaction of radiation and atomic systems, Theory of laser oscillation: Fabry- perot laser,
Oscillation, Frequency, Power output, Some laser system, Electro- optic modulation of
laser, OPTO-electronic semiconductor devices, DC and AC characteristics, PIN and
avalanche photodiodes, Applications:

Syllsabu OPTO isolator types, Parameters and characteristics, Circuit applications, Solar cells,
LCD's.
References:

John P. Dakin, Robert Brown, Handbook of Optoelectronics Concepts, Devices, and
Techniques, 2" edition, Published December 18, 2020 by CRC Press
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Contents:

The student deals with the analysis and design of a complete engineering system using the
fundamentals, Principles and skills he gained during his study. The project's report
presented by the student should include the details of the analysis and design satisfying the
concerned code requirements, The computer applications as well as the experimental work
when necessary, In addition to the technical engineering drawing of his design. Throughout
the project report and at oral the exam, The student should prove his complete
understanding of the elements of the project and his capability to apply them in his future

engineering
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1. Antenna Theory and Design Warren L. Stutzman, Gary A. Thiele - 2012
2. Printed Antennas: Theory and Design, Binod Kumar Kanaujia, Surendra

Kumar Gupta, Jugul Kishor - 2020.
Antenna Theory: Analysis and Design, Constantine A. Balanis - 4" ED. 2016.

ECE442 M____ | ECE341 |

Contents:

Basic Antenna Parameters; wire antennas; Dipole, Monopole antennas, Loop antennas;
Traveling wave antennas; Broadband Antennas, Helical, Yagi-Uda, Log-periodic antennas;
Antenna Arrays; Overview of Aperture antennas: Horn and Reflector antennas; Overview
of Microstrip antennas; Feeding networks for wire antennas, Arrays and reflectors.
Antennas in communication systems: Friis transmission formula, Antenna noise
temperature. Microwave propagation: Atmospheric effects, Ground effects and plasma
Syllabus | effects.

References:
1. Antenna Theory and Design Warren L. Stutzman, Gary A. Thiele - 2012

2. Printed Antennas: Theory and Design, Binod Kumar Kanaujia, Surendra Kumar
Gupta, Jugul Kishor - 2020.
3. Antenna Theory: Analysis and Design, Constantine A. Balanis - 4" ED. 2016.
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https://books.google.com.eg/books?id=8bX_DwAAQBAJ&printsec=frontcover&dq=Antenna+Theory+and+Design&hl=en&sa=X&ved=2ahUKEwiDoMmbqI3vAhUjyYUKHRElDiAQ6AEwAnoECAYQAg
https://books.google.com.eg/books?id=8bX_DwAAQBAJ&printsec=frontcover&dq=Antenna+Theory+and+Design&hl=en&sa=X&ved=2ahUKEwiDoMmbqI3vAhUjyYUKHRElDiAQ6AEwAnoECAYQAg
https://books.google.com.eg/books?id=8bX_DwAAQBAJ&printsec=frontcover&dq=Antenna+Theory+and+Design&hl=en&sa=X&ved=2ahUKEwiDoMmbqI3vAhUjyYUKHRElDiAQ6AEwAnoECAYQAg
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e John G. Proakis, Masoud Salehi, Digital Communications (5" Edition), 2018
e Bernard Sklar and fred harris, Digital Communications: Fundamentals and
Applications, 3rd Edition, 2020

ECE Digital ECE 332
434 Communication 3 2 2 4
systems 2

Contents:

Revision on pulse modulation, Analog pulse modulation (PAM, PWM and PPM),

Pulse Code modulation, Delta modulation, sigma delta modulation, Adaptive modulation,

TDM and digital multiplexers- Base band pulse transmission, Matched filter, Error rate due

to noise, Inter symbol interference ISI, Nyquist criteria for distortion less base band binary

transmission, base band M-ary PAM transmission, Digital subscriber line, Adaptive

Syllab | equalization, Eye pattern- Digital Modulation Techniques, ASK, PSK, FSK, BPSK, QPSK,
us QPSK, Hybrid Amplitude-phase modulation QAM, , Coherent Frequency shift keying, M-

Ary FSK, Non-coherent binary FSK. - Coding and Error Control, Linear block codes, Cyclic

codes, Convolutional codes- spread spectrum, CDMA

References:

e John G. Proakis, Masoud Salehi, Digital Communications (5" Edition), 2018

e Bernard Sklar and fred harris, Digital Communications: Fundamentals and

Applications, 3rd Edition, 2020
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Jens Lienig and Matthias Thiele. 2018. Fundamentals of Electromigration-Aware
Integrated Circuit Design (1st. ed.). Springer Publishing Company, Incorporated.

| TCoursetifle] ~ Courseteachinghours [ Prerequisite]
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ECE 418 Integrated 5 ECE 315
C|rCU|ts

Contents:

Revision on pulse modulation, Analog pulse modulation (PAM, PWM and PPM),
Introduction: Issues in digital design, The CMOS inverter, Combinational logic structures,
Sequential logic gates, Design methodologies, Interconnect: R, L and C, Timing,
Arithmetic building blocks, Memories and array structures, Digital Integrated Circuits
Syllabus | design, The Devices, The Wire, Designing Combinational Logic Circuits.

References:

Jens Lienig and Matthias Thiele. 2018. Fundamentals of Electromigration-Aware
Integrated Circuit Design (1st. ed.). Springer Publishing Company,

Incorporated.
ECE 314, ub‘-.ﬂa‘ ECE 436
ECE 332 Sl
(2)
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sl |
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Laboratory Instructions, Manuals, Catalogues, Data books.

ECE 436 Electronic ECE 314,
Measurements ECE 332
& Testing(2)
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Contents:

The student performs testing measurements in two domains: Communication systems:
Study of PLL characteristics, Study of digital communication techniques: PCM, Delta
modulation, Optical communication systems, TV characterization, Satellite receiver
Syllabus | systems, Telephone system, Propagation of radio waves, Microwave generators, Antennas,
Semiconductor devices, Characterization of microwave circuits and any other related

communication system topics
References:

Laboratory Instructions, Manuals, Catalogues, Data books.
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ECE402| Project—2 | 1 | - ] 3 | - ] 3 | ECE40l |

Ek -
4 [ e | - [ w0 | - ]

Contents:

The student deals with the analysis and design of a complete engineering system using the
fundamentals, Principles and skills he gained during his study. The project's report
presented by the student should include the details of the analysis and design satisfying the
concerned code requirements, The computer applications as well as the experimental work
Syllabus | when necessary, In addition to the technical engineering drawing of his design. Throughout
the project report and at oral the exam, The student should prove his complete
understanding of the elements of the project and his capability to apply them in his future
engineering

References:
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Digitaltut Premium. 2017. CCNA: 200-125 Cisco Certified Network Associate 400 +
NEW QUESTIONS 2017. CreateSpace Independent Publishing Platform, North
Charleston, SC, USA.

ECE Communlcatlon ECE 435,
437 Networks ECE442

-l—ll—\l—llﬁli

Contents:

Exploring the Networks, configuring a Network Operating System, Network Protocols and

Communications, Network Access, Ethernet, Network Layer, Transport Layer, IP

Syllab | Addressing, Subnetting IP Networks, Application Layer, Managing 10S Configuration Files.
us References:

Digitaltut Premium. 2017. CCNA: 200-125 Cisco Certified Network Associate 400 + NEW

QUESTIONS 2017. CreateSpace Independent Publishing Platform, North Charleston, SC,

USA.

ECE 317, ECE 419
ECE 341 ‘*—'—‘J)-‘ﬁ‘
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1. Khan, Ahmad Shahid. Microwave engineering: concepts and fundamentals.
CRC press, 2014.
2. Collin ,R.E.,Foundations for microwave engineering ,McgrawHill , 2000.
3. Nguyen, Cam. Radio-frequency integrated-circuit engineering. John Wiley &
Sons, 2015.

Microwave ECE 317,

| 4% | - ] e | 200 | 3 |

Contents:
Microwave tubes: Linear beam tubes (O-type): Two cavity klystron, Reflex klystron, Multi
cavity klystron amplifiers, Traveling wave tube amplifiers, Backward wave oscillator,
Extended interaction oscillator. Microwave crossed field tubes (M-type): Magnetron
oscillators, Forward wave crossed field amplifier, Backward wave crossed field amplifier
(Amplitron), Backward wave crossed field oscillator (Carcinotron), Gyratron. Microwave
solid state devices: Schottky barrier mixer diodes, Tunnel diodes; backward diode, MIS
tunnel diode, MIS switch diode, MIM tunnel diode, tunnel transistor., Transferred electron
devices, transferred-elecron effect, modes of operation, device performances Gunn Diodes,
IMPATT and related transit-time diodes: static characteristics, dynamic characteristics,
power and efficiency, noise behavior, device design and performance, BARITT and
DOVETT diodes,, TRAPATT, BARITT, Varactors. Parametric devices: Manley- Rowe
relations, Parametric up converters, Negative resistance parametric amplifiers. Microwave
transistors. Principle of operation, various modes, specifications, and applications of all
these devices..
References:

1. Khan, Ahmad Shahid. Microwave engineering: concepts and fundamentals. CRC

press, 2014.
2. Collin ,R.E.,Foundations for microwave engineering ,McgrawHill , 2000.
3. Nguyen, Cam. Radio-frequency integrated-circuit engineering. John Wiley & Sons,
2015.

ECE 419

Syllabus
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Troy McMillan. 2018. CCNA Security Study Guide: Exam 210-260 (2nd. ed.). SYBEX

Inc., USA.
Modern Network Security Threats, Securing Network Devices, Authentication,
References:

ECE 439 Network ECE 434
Secunty
Authorization, and Accounting, Implementing Firewall Technologies, Implementing
Intrusion Prevention, Securing the Local Network, Cryptographic Systems, Implementing
Troy McMillan. 2018. CCNA Security Study Guide: Exam 210-260 (2nd. ed.). SYBEX
Inc., USA.

Syllabus | Virtual Private Networks, Implementing the Adaptive Security Appliance, Managing a

- 60 100 2
Contents:
Secure Network.
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Elective Courses ECE 3E1
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1. Behzad Razavi-Fundamentals of Microelectronics-Wiley (2013)

2. Microelectronics, Jerry C. Whitaker. 2nd ed. 2006.
3. Principles of Electronic Instrumentation, D. PATRANABIS - 2008

ECE EIectronlcs for ECE 111
351 Instrumentatlo
n
-Iﬁ . - [ e | 100 | 3 ]

Contents:
Switched Capacitor power supply, Time base generators, Active filters, Analog multiplier,
Logarithmic and exponential amplifiers, Sample and hold circuits, Sensors and transducers,
Data transmission, Digital to analog converters DACs and analog to digital converters
Syllabu | ADCs, Voltage to frequency and frequency to voltage conversion, Data acquisition

S systems, Pulling a signal from noise: Lock-in detection, Spectrum analyzer.
References:
3. Behzad Razavi-Fundamentals of Microelectronics-Wiley (2013)

4. Microelectronics, Jerry C. Whitaker. 2nd ed. 2006.
3. Principles of Electronic Instrumentation, D. PATRANABIS - 2008
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https://www.google.com.eg/search?hl=en&tbm=bks&sxsrf=ALeKk03c_LLu1IAb0FXM9mL60HeLpiV1Xg%3A1614542394787&tbm=bks&q=inauthor%3A%22D.%2BPATRANABIS%22&sa=X&ved=2ahUKEwiVy6mPr43vAhWqxIUKHV1OCFMQ9AgwAXoECAYQBQ
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o Gagliardi, Robert M., Satellite Communication, Van Nostrand Reinhold Co., 2000.
*Joseph N. Pelton, Handbook of Small Satellites, 2019.

ECE 332

Satellite ECE 333
332 Communication
S
-I—Iﬁﬁl—I%
Contents:
Communication satellite system, Orbiting satellites, The satellite channel, L link
Syllabu calcu_lation, Satellite electr(.)n'ic_s, Frequgncy division multiple access, Time division
multiple access and code division multiple access, On board processing.
S References:
e Gagliardi, Robert M., Satellite Communication, Van Nostrand Reinhold Co., 2000.
«Joseph N. Pelton, Handbook of Small Satellites, 2019.

ECE 315 4
2 2 3

Gt a8 daaler — Luukigh &K (350)



Bdaiaall cileludl pllany duassBYI a3 Luhydl Ol yaal) (alall (S gimeall

(s sl
Clileal) JalSs) Allandl) y ZLARY s g€l i ) sSubl) Aiadlae e | L ) i€l ghat | Gl iy a3
Gk — Alial — adadill syl 5 ) s — adadil) as )l apeaa ae ) 58— Clglead) BlSkae — Al cilpl)
RS oSl i) 3 lanl 3k — 830l () F — Jiea gl aplad Fadai - Jadaddl) o)

calaall | jalal) g giaall

HoSarl
*D. Widmann, H. Mader, H. Friedrich, Technology of Integrated Circuits, Springer
Science & Business Media, Jul 6, 2000 - Science - 340 pages.
*Basel Halak, Ageing of Integrated Circuits, springer 2019.

...EID o

Integrated
-] 60 100 3

352 Circuits

Technology

Contents:

Defining terms, technology roadmap, Basic silicon processes, Fabrication of passive and
active components, Process integration and standard technologies, Process simulation,
Layout design rules, Layout parasitics, Typical examples, Layout techniques, Interconnect
Syllabus | modeling, Substrate coupling issues, ESD protection techniques, Packaging.

References:

*D. Widmann, H. Mader, H. Friedrich, Technology of Integrated Circuits, Springer Science
& Business Media, Jul 6, 2000 - Science - 340 pages.

*Basel Halak, Ageing of Integrated Circuits, springer 2019.

Elective Courses ECE 4E2

ECE 435

ECE
43 PHM
317
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Rongqing Hui, “Introduction to Fiber-Optic Communications 1st Edition”, Academic
Press Elsevier, 2019.

Optical
435 Communication ECE 43,
Systems PHM 317
Contents:
Overview of optical fiber communications, Optical fibber power launching and coupling,
Optical receiver operation, Digital and analog detectors and pre-amplifiers, Digital
Syllab transmission systems, Point to _point Iin_ks, Sy_stems cgnsiderations, Po_we_r and rise_ time
budgets, Analog systems, Carrier to noise ratio, Multi-channel transmission techniques,
us Coherent optical fibber communication, WDM multiplexing, Optical amplifier.
References:
Rongqing Hui, “Introduction to Fiber-Optic Communications 1st Edition”, Academic Press
Elsevier, 2019.
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1al el
Smith, Michael J. S., Application Specific Integrated Circuits, Addision Wesley, 1997.
Basel Halak, Ageing of Integrated Circuits, springer 2019.

ECE Application
453 Specific ECE 315,

Integrated ECE 435

Circuits 3 2 2 - 4
Communication

Systems
(ASICCS)

Contents:

Introduction to ASIC's, ASIC library design, Programmable ASIC's, Programmable ASIC
logic cells, Programmable ASIC 1/O Cells, Programmable ASIC interconnect,
Programmable ASIC design software, VHDL and verilog HDL, Logic synthesis,
Simulation and verification, Floor planning, Placement, and routing.

References:

Smith, Michael J. S., Application Specific Integrated Circuits, Addision Wesley, 1997.

Basel Halak, Ageing of Integrated Circuits, springer 2019.
ECE 315, Lyl ECE 454
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1. Jan M. Rabaey, Anantha Chandrakasan, Borivoje Nikolic
2. Digital Integrated Circuits—A Design Perspective (2nd Ed) 2002.
3. Basel Halak, Ageing of Integrated Circuits, springer 2019.
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Integrated
- 60 100 3
Contents:

Circuits
Applications

Amplifiers: RF IF and video, Oscillators: Tuned and un -tuned oscillators stability, VCO,
Phase locked loop, Modulators: AM ,SSB balanced FM, PM, Pulse modulators, Digital
modulators, Demodulators: AM, FM and PM detectors, Transmitter and receiver circuits,
Circuit simulators, Digital, Analog and mixed

References:

ECE 315,
ECE 435

454

40

Syllabus

1. Jan M. Rabaey, Anantha Chandrakasan, Borivoje Nikolic
2. Digital Integrated Circuits—A Design Perspective (2nd Ed) 2002.

3. Basel Halak, Ageing of Integrated Circuits, springer 2019.
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11.Jochen H. Schiller, Mobile communications, 2nd edition, 2003.
2.Martin Sauter, From GSM to LTE-Advanced Pro and 5G, Third Edition, 2017
John Wiley & Sons Ltd

Mobile
Communication

455 ECEA453

Contents:

Basic concepts of mobile communications: Cell site planning: Traffic engineering,
Principles of base station provisioning, Cell site configurations RF propagation
characteristics: Fading phenomena, Path loss phenomena, Free space propagation, Two path
model, RF coverage for mobile station inside buildings, RF propagation in highways and
city streets, Shadowing effects, Practical measurements and prediction model, Noise in
cellular systems. Frequency planning: Omni frequency plan, Cell sectorization, Tricellular
plan, Directional frequency reuse, Microcells, Types of interference. GSM cellular system:
Features, Multiple access techniques, GSM architecture, TDMA frame structure, Types of
bursts, Mapping of logical channels on physical channels, Speech coding, Channel coding,
Bit interleaving, Modulation, Frequency hopping, Power control, Carrier and burst
synchronization, Hand over processing, Authentication encryption, CDMA spread spectrum
systems, Direct sequence SSS, The performance of DS-SSS, CDMA air links: The forward
pilot channel, Sync channel, Paging channel, Traffic channel, Access channel, Traffic
channel. Types of codes used in CDMA, Power control in CDMA, Hand-off process in
CDMA

References:

Syllabu
s

11.Jochen H. Schiller, Mobile communications, 2nd edition, 2003.
2.Martin Sauter, From GSM to LTE-Advanced Pro and 5G, Third Edition, 2017 John
Wiley & Sons Ltd
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- Bernard Sklar and fred harris, Digital Communications: Fundamentals and
Applications, 3rd Edition, 2020
- Andrea Goldsmith, Wireless Communications, Copyright 2005 by Cambridge
University Press.

Selected Topics
ECE453
ECE

in
Communicatio

n Systems
) -

ﬁ!ﬁ!ﬁ!ﬁ!ﬁ
Contents:

Selected topics related to current development in communication systems. Radar systems
data, Communications, and signal processing.
Syllabu | References:

s Bernard Sklar and fred harris, Digital Communications: Fundamentals and Applications,
3rd Edition, 2020
Andrea Goldsmith, Wireless Communications, Copyright 2005 by Cambridge University
Press.
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1. Basel Halak, Ageing of Integrated Circuits, springer 2019.
2. Behzad Razavi, Design of Analog CMOS Integrated Circuits, McGraw Hill, Inc,
2000.
3.R. Jacob Baker, CMOS: Circuit Design, Layout, and Simulation (IEEE Press Series
on Microelectronic Systems) 4th Edition

315 ECE
ECE 435

ECE 457 Analog
60

circuit
Design

integrated
100

3

Contents:

Introduction to analog VLSI, Device modeling — basic analog building blocks (current
mirrors, common- source, common- drain, common- gate, cascode- differential pair) ,
Frequency response, Stability and frequency compensation, Operational amplifiers (basic,
two-stage, miller, symmetrical, telescopic, folded, cascode), Noise, Voltage and current
Syllabus | references.

References:

1. Basel Halak, Ageing of Integrated Circuits, springer 2019.

2. Behzad Razavi, Design of Analog CMOS Integrated Circuits, McGraw Hill, Inc, 2000.
3.R. Jacob Baker, CMOS: Circuit Design, Layout, and Simulation (IEEE Press Series on
Microelectronic Systems) 4th Edition
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1. Charles Platt, Encyclopedia of Electronic Components Volume 3: Sensors for ) (s ginall
Location, Presence, Proximity, Orientation, Oscillation, Force, Load, Human Input,
Liquid ... Light, Heat, Sound, and Electricity. 2019.
2. "Sedra, Microelectronic circuits"
3. "Thomas L. Floyed . Electronics Devices Fifth Edition".

Selected
458 | Topicsin ECE418
Electronics
-] 60 100 3
Contents:
Selected topics related to recent development in micro- and nano-electronics, Mems and
mems technologies, Integrated circuit design, Computer aided design techniques and design
automation.
References:
Syllabus | 1 "charles Platt, Encyclopedia of Electronic Components Volume 3: Sensors for Location,
Presence, Proximity, Orientation, Oscillation, Force, Load, Human Input, Liquid ... Light,
Heat, Sound, and Electricity. 2019.
2. "Sedra, Microelectronic circuits"
3. "Thomas L. Floyed . Electronics Devices Fifth Edition".
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1. Stefan Host, Information and Communication Theory (IEEE Series on Digital &

Mobile Communication) 1st Edition. 2017.

2. G-.C. Gallager, Information Theory and Reliable Communications, John Wiley,

1968

3. R-.E. Ziemer and R.L. Peterson, Introduction to Digital Communication, Macmillan

Publishing Company, 1992

ECE Information
Theory ECE434

-ﬁﬁﬁﬁ

Contents:

Introduction: Uncertainty, Information, Entropy and its properties. Source coding: Shannon
codin Prefix coding, Kraft-Mcmillan inequality, First Shannon theorem, Huffman coding,
Lempel Ziv coding. Discrete memoryless channels: Transition probability, Binary
symmetric channel, Mutual information and its properties. Channel capacity: Definition,
Binary symmetric channel. Channel coding theorem: Second Shannon theorem differential
entropy and mutual information for continuous ensamples: Differential entropy, Mutual
information. Channel capacity theorem: Implications on different communication systems.
Rate distortion theory. Compression of information. Linear block codes: Syndrome
Syllabus | decoding, Minimum distance considerations. Cyclic codes: Generator polynomial, Parity
check polynomial, Encoder for cyclic, Hamming codes, Bose Chaudhuri- Hocquenghem
(BCH) codes, Reed-Solomon codes. Convolutional codes: Code tree, Trellis and state
diagram Maximum likelihood decoding of convolutional codes.

References:

1. Stefan Host, Information and Communication Theory (IEEE Series on Digital & Mobile
Communication) 1st Edition. 2017.

2. G-.C. Gallager, Information Theory and Reliable Communications, John Wiley, 1968

3. R-.E. Ziemer and R.L. Peterson, Introduction to Digital Communication, Macmillan
Publishing Company, 1992
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- Microwave Engineering: Concepts and Fundamentals, Ahmad Shahid Khan - 2014 e il
- RF and Microwave Engineering: fundamental for wireless communication, Frank et e S

Gustrau - 2012.
- Stutzman, W. L. and Thiele, G. A., Antenna Theory and Design, Wiley, NewYork,,
1998

- Pozar, D. M., Microwave Engineering, Wiley, 1998

Selected

Topics in ECE434
Microwave
Engineering

-I—V—\ﬁﬁ!f

Contents:

Selected topics related to current development in microwave electronics, Microwave
communication systems and antennas.

References:

-Microwave Engineering: Concepts and Fundamentals, Ahmad Shahid Khan - 2014

- RF and Microwave Engineering: fundamental for wireless communication, Frank Gustra -
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% Code Course name (Level A) (Level B) (Level C)
|
AL[A2[A3|A4[A5| A6 | A7 | AB]A9] A10 |B1[B2[B3[B4| C1 | C2 | C3
PHM 011 (1) A Slaaly X X X
PHM 021 (1) Fpmatia 5l 8 X | X X X
£ | MPEO041 (1) Apmia S350 X | X X
2 | MDP 041 (1) (uuigl) Byl 5 ans i X % X
Z | PHMO31 Lpia sheS X X X
HUM 021 dpanizeall il
HUM 031 Taa iy Cilodal L J13€3 X X X
PHM 012 (2) Fmia ol X X X
PHM 022 (2) it £l 38 X | X X X
= | MPE 042 (2) At \S3lSsa X | X X
S [ MDP042 (2) (omutig)) B 5 ani I X | X X
» | MDP 061 FEWETE WIS TR X X X
HUM 011 38 A i) 420 X X X X
HUM 041 b 5l S 5 dvigl) & ) X | X[ X | X|X
PHM 113 Alealatl) Y aladll X X X
Clv 101 Qe daia X | X
£ |EPM111 (1)he S il s X < X
2 | ECE111 2 5 IV Aadigll Gl X | X < Tx T x
Z | MPE118 byl all s @l sall 13180 X | X X
CCE 131 (1)iihic il 50 aresi <
HUM 122 Ligall L] X X | X
PHM 114 Azl M Dy gl X X X
EPM 112 (268 il 52 X <
o | EPM 113 A S (el 5 el g il X | X X | X | X
= | ECE112 (1) 35U il 50 X | X X Tx T x
Q‘ .
@ | CCE132 (2)aihie il 53 mana X | X | X
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ECE 417 28 g iy SN X = x
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Code Course name Al | A2 | A3| A4 | A5 | A6 | A7 | AB| A9 | Al0 |B1|B2|B3|B4|C1|C2|C3|C4

_ o | ECE351 ol 8 jeal sy <Y XX | XX X X
. i ~ | ECE 333 L) L1 e Lyl X[ X | x| X X X
~ | ECE 352 AlalSiall il gall L 5l 9385 X | X | X | X X X

ECE 435 4 guall VLY dalaif X[ X[ X ]| X X X

ECE 453 | <¥laiVl il Aalal) culilaill ALdSiall il 5all X | X | X|X X X

ECE 454 ALlSid) il pall iyl X | XXX X X

- ECE 455 ISl ety X | X X X | X X X
}ﬂ;@ ECE 456 VL) alai 33 )lide Cile i sa X | X | X | X | X X X
~ | ECE 457 4y bl Sl i) sall avanad X | X | X | X| X X X

= ECE 458 Gl g yiSIV) 85 ,lA Cile g ga X | X | X X X X | X
ii@ ECE 438 il ghaall A ko X | X[ X X X X | X
> ECE 443 | 4 yasSeall duigl) 83 )lide e guin g X[ X X X X X | X

a- Competencies of engineering graduate (Level A):

A.1) A.1 Identify, formulate, and solve complex engineering problems by applying engineering

fundamentals, basic science, and mathematics.

A.2) A.2 Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and evaluate
findings, and use statistical analyses and objective engineering judgment to draw conclusions.

A.3) Apply engineering design processes to produce cost-effective solutions that meet specified needs with
consideration for global, cultural, social, economic, environmental, ethical, and other aspects as appropriate to the
discipline and within the principles and contexts of sustainable design and development.

A.4) Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety
requirements, environmental issues, and risk management principles

A.5) Practice research techniques and methods of investigation as an inherent part of learning.

A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades
requirements.

A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.

A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate
and respond to new situations.
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A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

b- Competencies of basic electrical engineering

(Level B):

B.1) Select, model, and analyze electrical power systems applicable to the specific discipline by applying the concepts of generation,
transmission, and distribution of electrical power systems.

B.2) Design, model and analyze an electrical/electronic/digital system or component for a specific application; and identify the tools
required to optimize this design.

B.3) Design and implement elements, modules, sub-systems, or systems in electrical/electronic/digital engineering using
technological and professional tools.

B.4) Estimate and measure the performance of an electrical / electronic/digital system and circuit under specific input excitation and
evaluate its suitability for a specific application.

B.5) Adopt suitable national and international standards and codes to design, build, operate, inspect, and maintain
electrical/electronic/digital equipment, systems, and services.

c- High specialized competencies

(Level C): ) ) ) ) ) ) )

C.1) Demonstrate a high level of competence in identifying, defining, and solving Electronics

Engineering problems.

C.2) Demonstrate a high level of competence in identifying, defining, and solving Electrical Communication

Engineering problems.

C.3) Maintain a sound theoretical approach in dealing with

new and advancing technology.
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1. Stallings William, computer architecture: Internals and Design Principles, 6th Ed.,

Prentice Hall, 2010.
2. Uless Black, computer architecture and organization, 2012.

architecture

Contents:

INTRODUCTION TO computer architecture: Structure and behavior of digital
computers. Logic circuits, floating point processor, carry lookahead processor, Advanced
assembly code, Modern microprogramming. Selection of advanced logic circuit,
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Computer hardware: Instruction sequencing and timing, Micro-operation, Micro-
command, Microinstruction. Data transfer: Data bus implementation, Bus cycles, Bus
timing. Operation codes. Instruction set format, Instruction types, and Addressing modes.
Applied examples and problems. Arithmetic and logical operations, Design of ALU. Control
Unit: Function of control unit, Hardwired implementation, Micro-programmed control unit,
Minimal and reduced instruction set,

Pipeline processors: Pipelining of instruction Set, Multifunction pipelines. Parallel
computer organizations: Parallel processing, Multiple CPU systems: Multi-computers,
Superscalar and super-vector computers, enhancement factors.

Scalability of parallel systems, Parallel programming concepts

Storage elements: Flip/Flop, Register and memory. Memory organization.
Dedicated/general purpose registers, Implicit and explicit registers, Stacks and procedures.
Memory hierarchy, Interleaving and bandwidth, Virtual memory, cache memory. Memory
system access controller.

1/0O: Bussing and 1/0O subsystems. Computer buses: Data bus, Address bus, Status bus and
control bus. Interrupts, DMA. Design of a simple computer: computer parallelism:
Multiplicity of data. Organization of processors, Controllers, Current state of computer
architecture, Modern computer system components. Advanced processor architectures and
interconnects. Instruction set design tradeoffs. Multiple systems: Microcontroller, Bus
protocols. Interconnection networks.

Message routing mechanisms. Shared address space. Latency-hiding techniques.
Dataflow design

References:

1. Stallings William, computer architecture: Internals and Design Principles, 6th Ed.,
Prentice Hall, 2010.

2. Uless Black, computer architecture and organization, 2012.
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1. Bjarne Stroustrup, “The C++ Programming Language”, 3rd Edition, Pearson
Education, 2007.
2. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C++”, 2nd Edition,
Pearson Education, 2005
3. Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein,
"Introduction to Algorithms", Second Edition, Mc Graw Hill, 2002.
4. Michael T Goodrich, Roberto Tamassia, David Mount, “Data Structures and
Algorithms in C++”, 7th Edition, Wiley Publishers, 2004

Structures
and Design
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Contents:

Introduction to Data structures Data structures: Types. Algorithm design, concurrency,
redundant, and recursive algorithms. Time Complexity, memory complexity, Time-Space
Trade off. DYNAMIC PROGRAMMING algorithms: Overview, allocation algorithms,
Traveling salesman Problem, longest Common sequence, Use of pointers in data structures,
pointers as values, pointers as object and function.

String manipulation, copying, catenation, matching, Character String in C, Character
String Operations,

Array Definition and Analysis, Representation of Linear Arrays in Memory, Traversing of
Linear Arrays, Insertion And Deletion, Single Dimensional Arrays, Two Dimensional
Arrays, Multidimensional Arrays, Function Associated with Arrays, Arrays as parameters,
Implementing One Dimensional Array, Sparse matrix.

Introduction to Stacks and queue Stack: Definition, Array representation of stacks,
Operations Associated with Stacks- Push & Pop, Polish expressions, Conversion of infix to
postfix, infix to prefix (and vice versa),Application of stacks recursion, polish expression and
their compilation, conversion of infix expression to prefix and postfix expression,
applications of stack in function call,.

Queue: Definition, Representation of Queues, Operations of queues- Q-Insert, Q-Delete,
Priority Queues, Circular Queue, De-queue.

Dynamic Data Structure Linked list: Introduction to Singly linked lists: Representation of
linked lists in memory, Traversing, Searching, Insertion, Deletion from linked list, doubly
linked list, circular linked list, generalized list. Applications of Linked List-Polynomial
representation using linked list and basic operation. Arrays using linked list.

Trees: Basic Terminology, Binary Trees and their representation, expression evaluation,
Complete Binary trees, extended binary trees, Traversing binary trees, Searching, Insertion
and Deletion in binary search trees, General trees, AVL trees, Threaded trees, Binary trees.
Applications of trees in sorting, search

Graphs: Terminology and Representations of Graphs & Multigraphs, Directed Graphs,
Sequential representation of graphs, Adjacency matrices, Transversal Connected Component
and Spanning trees, Shortest path in graph algorithms.

Sorting and Searching algorithms: Insertion Sort, Bubble sort, Selection sort, Quick sort,
two-way Merge sort, Heap sort, Partition sort, Shell sort, Sorting using linked lists, sorting
using trees, radix sort, key (Hash) sort, DIVIDE AND CONQUER sort ALGORITHMS.
Linear search, Binary search , breadth first search, depth first search, intelligent search,

File structures: Physical storage media, File Organization, Linked organization of file,
Inverted file, Organization records into blocks, Sequential blocks, Indexing, Multilevel
indexing, Tree Index files, Random file, Primary Indices, Secondary Indices.
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2. Mark Allen Weiss, “Data Structures and Algorithm Analysis in C++”, 2nd Edition,
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Design,” John Wiley, 2001
2- A. A. Puntambekar, “Principles of compiler design,” Technical Pub. Pune, New delhi,
2008.
3-Santanu Chattopadhyay, “Compiler design,” Prentice-Hall of India, New delhi, 2006.
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Contents:

Compiler definition, stages of compiler design, parser, lexical analyzer, semantics analyzer,
pattern matching, finite states machines, lexical rules, super position problem, control
structure, up-down partition, bottom-up partition, code generation, code optimization

Syllabus References:
1- D. Grune, H. E. Bal, C. J. H. Jacobs, and K. G. Langendone, “Modern Compiler Design,”
John Wiley, 2001.
2- A. A. Puntambekar, “Principles of compiler design,” Technical Pub. Pune, New delhi,
2008.
3-Santanu Chattopadhyay, “Compiler design,” Prentice-Hall of India, New delhi, 2006.
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1. Control Systems Engineering, (6th Edition) , Norman S. Nise, 2011.
2. Control Engineering: An Introduction with the Use of MATLAB, Derek P. Atherton,
2013.
3. Control Engineering, Modeling, Analysis and Design- Ajit K. Mandal, 2006.
4. Modern Control Systems, (12th Edition), Richard C. Dorf and Robert H. Bishop, 2010.

5.Modern Control Engineering, (5th Edition), Katsuhiko Ogata, 2010
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Contents:

Modeling, analysis, Monitoring systems analysis, pole placement, polar diagrams, Bode and

Nyquist charts, controller reactions that provide the properties of dynamics on the basis of

compensation in the frequency domain, linear controller (PI, PD, PID), Design and

compensation: Using root locus, Using bode plots, Nichols charts, computer aided analysis

and design tools, the study control design techniques, in addition to solving a number of

problems to illustrate the overall concepts.
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1. Control Systems Engineering, (6th Edition) , Norman S. Nise, 2011.

2. Control Engineering: An Introduction with the Use of MATLAB, Derek P. Atherton,
2013.

3. Control Engineering, Modeling, Analysis and Design- Ajit K. Mandal, 2006.

4. Modern Control Systems, (12th Edition), Richard C. Dorf and Robert H. Bishop, 2010.

5.Modern Control Engineering, (5th Edition), Katsuhiko Ogata, 2010
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1.Ramez Elmasri and Shamkant B. Navathe, ' Fundamentals of Database Systems,” 7th

Ed., Addison-Wesley, 2016

2. Jeffrey A. Hoffer, “Modern database management,” 12th Ed., Pearson-Prentice Hall,
London, 2016
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Contents:

Introduction Database history, File-based system vs database , Database components, User
types , Architecture, Data independence, Data models , difference between database and
database management systems —

Database management system and examples, Database Management System
Architecture, Database design Entity Relationship model - Query Relational model: schema,
Syllabus | primary key, foreign key, algebra, database operators - Entity/Relationship model (ERM)
and enhanced Entity/Relationship model (EERM) —

Mapping from ER-EER to relational database model - Relational model: Domain,
Relations and relational integrity - SQL: The relational database language standard - Data
redundancy, Update anomalies - Functional dependency, Normalization: BCNF, 3NF for
relational database- Database management Consistency: integrity, trigger, user constraint,
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view, Data modification language - Database project: Different applications on database
design.

References:
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Ed., Addison-Wesley, 2016
2. Jeffrey A. Hoffer, “Modern database management,” 12th Ed., Pearson-Prentice Hall,
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Contents:

Probability theory: axioms and computations. Random variables: mathematical definition,
mathematical definition, discrete and continuous random variables, probability distribution
function, cumulative distribution function, expectation and variance, moment generating
function. Special distributions: binomial, geometric, Poisson, uniform, exponential,
gamma and normal. Introduction to stochastic process: definition and classification,
Markov chain, auto covariance and autocorrelation function, spectral analysis. Engineering
applications.
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1- S. Kumar, 'Neural Networks: A Classroom Approach’, McGraw-Hill, 2004.

2- Chennakesava R. Alavala, “Fuzzy logic and neural networks: basic concepts &
applications,” NEW AGE, INDIA, 2008

3-Simon Haykin, “Neural networks and learning machines,” Pearson, N.J., 2009,
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Contents:

Introduction to neuro-computing and NN concepts: Definitions, Processing elements.
Learning laws: Self adaptation equations, Coincidence learning, Competitive learning, Filter
learning and spatiotemporal learning, Data transformation structures, Linear associative
networks, Learning matrix network, Recurrent associative networks, Back propagation
networks, Counter propagation networks, Boltzmann machine, Dynamic back propagation
networks. Overview of verious engineering applications of neural networks.

Syllabus

References:
1. S. Kumar, 'Neural Networks: A Classroom Approach’, McGraw-Hill, 2004.
2. Chennakesava R. Alavala, “Fuzzy logic and neural networks: basic concepts &

applications,” NEW AGE, INDIA, 2008
3-Simon Haykin, “Neural networks and learning machines,” Pearson, N.J., 2009.
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1.Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, “Digital Image Processing
Using MATLAB?”, Third Edition Tata McGraw Hill Pvt. Ltd., 2011.

2. Anil Jain K. “Fundamentals of Digital Image Processing”, PHI Learning Pvt. Ltd.,
2011.

3. Willliam K Pratt, “Digital Image Processing”, John Willey, 2002.

4. Malay K. Pakhira, “Digital Image Processing and Pattern Recognition”, First Edition,
PHI Learning Pvt. Ltd., 2011.

Pattern
recognition

& Image
%g’f Processing
20 60 100 3
Contents:
Syllabus Perception: Image Sensing and Acquisition — Image Sampling and Quantization —

Relationships between pixels - color models.
Spatial Domain: Gray level transformations — Histogram processing — Basics of Spatial
Filtering—Smoothing and Sharpening Spatial Filtering — Frequency Domain: Introduction to
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Fourier Transform— Smoothing and Sharpening frequency domain filters — Ideal,
Butterworth and Gaussian filters.

Noise models — Mean Filters — Order Statistics — Adaptive filters — Band reject Filters — Band
pass Filters — Notch Filters — Optimum Notch Filtering — Inverse Filtering — Wiener filtering
Segmentation: Detection of Discontinuities—Edge Linking and Boundary detection — Region
based segmentation-Morphological processing- erosion and dilation.

Wavelets — Sub-band coding - Multiresolution expansions - Compression: Fundamentals —
Image Compression models — Error Free Compression — Variable Length Coding — Bit-Plane
Coding — Lossless Predictive Coding — Lossy Compression — Lossy Predictive Coding —
Compression Standards.

Boundary representation — Chain Code — Polygonal approximation, signature, boundary
segments — Boundary description — Shape number — Fourier Descriptor, moments- Regional
Descriptors — Topological feature, Texture - Patterns and Pattern classes - Recognition based
on matching.

References:

1.Rafael C. Gonzalez, Richard E. Woods, Steven L. Eddins, “Digital Image Processing Using
MATLAB?”, Third Edition Tata McGraw Hill Pvt. Ltd., 2011.

2. Anil Jain K. “Fundamentals of Digital Image Processing”, PHI Learning Pvt. Ltd., 2011.
3. Willliam K Pratt, “Digital Image Processing”, John Willey, 2002.

4. Malay K. Pakhira, “Digital Image Processing and Pattern Recognition”, First Edition, PHI

Learning Pvt. Ltd., 2011.
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1. Kannan Moudgalya, “Digital Control,” 2nd Ed., Wiley-Interscience, 2009.
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2.J. R. Leigh, “Applied Digital Control: Theory, Design and Implementation,” 2nd Ed.,
Dover Publications, 2006.

3. G. F. Franklin, J. D. Powell, and M. Workman, “Digital Control of Dynamic Systems,”
3rd Ed. , Addison-Wesley, 1998.

introduction to digital control, the representation of discrete systems, mathematical modeling
of the discrete data, Z transform, discrete transfer function in Digital Control Systems, signals
flow of digital system, analysis of the stability of digital systems, analysis of the response
time for digital systems, design digital control using methods of drawing engineering and
bode diagrams, nonlinear controller, multi-input and multi-output control systems, - feed-

forward control system, dynamic compensator, effects of interaction , logical controller,

Di |tal
CCE
interacting and non-interacting controller, Pumpless controller - Adjust transactions - serial

Contents:

Syllabus | controller — feed-forward control digital control system- multiple variables controller-
adaptive controller.
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1. CCNA Security, cisco, 2019.
2.Joseph K. Liu, Xinyi Huang, Network and System Security, springer 2019

40 - 60 100 2

Overview of computer security (types of computer intrusion, computer and network security,
methods of defense). Secure encryption systems (symmetric and public key encryption
schemes, AES (advanced encryption standard), RSA standard). Security protocols (key
distribution, authentication, and digital signature schemes). Software security (protection
from viruses and similar programs, design of secure operating systems, database security).
Syllabus | Network security (IP security and the IPSec protocol, firewalls, web security, electronic mail
security, network management security aspects).

Computer
security and
data

CCE encryption

353

Contents:

References:
1.CCNA Security, cisco, 2019.
2. Joseph K. Liu, Xinyi Huang, Network and System Security, springer 2019.

MM

_ - o
) ‘ﬁj-\MM
Ay shaiall ileall 23 i ) b i 3 - unel Ll el Al - iyl Aia b Aoie
)

ol A S ) - il Al a3 - g 58 Al i - g S g -y shma il g 5 p5 5 | alal) 5 ghnal
& 38l 5 dlenl
Alee - eyl allaia 285 - il lallaie - aoiiuaall e ¢ Aa gll e 5 Al ol e ) ol
“edulbiial 5 ) ¢ il (e il ¢ Lehad s kel i ¢ (5 sl il 5o illbiall dowia

Foddl 5aS daol> — dwaigll 48 (380)



Basanll leludl ol deassbY1 a5 syl oy hal) ol (S giomoll

T4 - maanalll aalia - manaill ke AL s <8Petri Nets- ¢« JSigal) el Jilas - SauIS)) Julail
GRS 2Rl Ay Jlarall Lol AN s ¢ (5 lenall mranal ‘%JM\L\A‘Y\-&;JM\M\-M\ A )
¢ Al e Aaial) il Sall asanad 1l Sall (5 e maanal - dgal gl avanal ¢ Agal ol Jilad :addiial) dgal 5 avanal

Laa) -
DL
g Uil ) - il g gl sl - Sl Al - sas gl ST - i) UER) - s (3 vl

1- I. Sommerville, 'Software Engineering', 10th Ed., Addison-Wesley, 2015

2- J. Keyes, 'Software Engineering Handbook', CRC press, 2006.

3- Duglas Bell, ‘Software Engineering for Students: A Programming Approach’, 4th Ed.,
Pearson Education, 2005.
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Software
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Contents:

Introduction to Software Engineering - Computer System Software examples - Software
Development Process Models: Perspective and Specialized Process Models —

Software Project Management: Estimation -COCOMO Model — Project Scheduling —
Earned Value Analysis - Risk Management. Process and Project Metrics.

Software Requirements: Functional and Non-Functional, User requirements - System
requirements - Software Requirements Document — Requirement Engineering Process:
Feasibility Studies, Requirements elicitation and analysis, requirements validation,
requirements management —

Classical analysis: Structured system Analysis, Petri Nets- Data Dictionary. Design process
— Design Concepts-Design Model —

Design Heuristic — Architectural Design — Architectural styles, Architectural Design,
Architectural Mapping using Data Flow-

User Interface Design: Interface analysis, Interface Design —Component level Design:
Designing Class based components, traditional Components. Software Implementation
Techniques: Coding practices-Refactoring.

Software testing fundamentals - Internal and external views of Testing-white box testing
and testing-black box testing- Regression Testing — Unit Testing — Integration Testing —
Validation and Verification Testing — System Testing And Debugging.

Software Maintenance Software — Software re-engineering Process - Software Quality
Management
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1. Stallings William, Operating Systems: Internals and Design Principles, 6th Ed.,
Prentice Hall, 2010.
2- Silberschatz Abraham; Greg Gagne; Peter Baer Galvin and Silberschatz, A., Operating
System Concepts, 6th Ed., John Wiley and Sons, 2011.
3-Tanenbaum Andrew, Modern Operating Systems, 4th Ed., Prentice Hall, 2009
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Contents:

Operating system concepts, Processes management, Inter-process communication, Process
scheduling, threading, pipeline, parallel processing, dead lock, spooling, hand shaking,
Memory management, Swapping, Virtual memory, Page placement and replacement
algorithm, Segmentation, disk management, head minimum movements, File management,
Directories, File system implementation, File system security, Error management: parity,
CRC, hamming, Error correction.

Security management: encryption, authentication, 1/0, management interrupt handier,
DMA, Device drivers, Clock software, input/output software, Remote procedure call,
applications:

Syllabus
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Types of OS: Unix operating system, Windows operating systems. Client/server model.
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1- Fred Halsall, Data Communications, Computer Networks and Open Systems,
Addison Wesley, 2006.

2- Davie, Bruce S.; Peterson, Larry L. and Clark David, Computer Networks: A
Systems Approach, 4nd Ed., Morgan Kaufmann, 2016.

3- .Hura, G. S.and Singhal, M., Data and Computer Communications: Networking and
Internetworking, CRC Press, 2014.

4-Tanenbaum, Andrew S., Computer Networks, 6th Ed., Prentice Hall PTR, 2012.

Computer
CCE
mﬁli
Syllabus

100
Contents:

Introduction to computer networks, Uses of computer networks, Network structure,
Network architecture, internetworking elements.
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ISO/OSI reference model, TCP/IP model, Examples of networks, Network topology,
Connectivity analysis, Delay analysis, Backbone design,

Local access network design, Physical layer, Data communication networks, Telephone
system, Integrated services digital network, Asynchronous transfer mode network, Data link
layer design issues, Error handling, Elementary data link protocols, Sliding window
protocols, Medium access protocols,

Network layer design, static and dynamic Routing algorithms, link state and vector routers,
routing table construction, Congestion control algorithms, internetworking, Transport layer
services and protocols, Examples of transport protocols, Session layer services and protocols,

Network security and privacy, Electronic mail, File transfer protocol, World wide web,
Network management.

Network protocols: for link layer, network layer, transport layer, session layer, presentation
layer, applications.

References:

1- Fred Halsall, Data Communications, Computer Networks and Open Systems, Addison
Wesley, 2006.

2- Davie, Bruce S.; Peterson, Larry L. and Clark David, Computer Networks: A Systems
Approach, 4nd Ed., Morgan Kaufmann, 2016.

3- .Hura, G. S.and Singhal, M., Data and Computer Communications: Networking and
Internetworking, CRC Press, 2014.

4-Tanenbaum, Andrew S., Computer Networks, 6th Ed., Prentice Hall PTR, 2012.
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Pro ect 1
CCE
401

Contents:

The student deals with the analysis and design of a complete engineering system using the
fundamentals, Principles and skills he gained during his study. The project's report
presented by the student should include the details of the analysis and design satisfying the
Syllabus | concerned code requirements, The computer applications as well as the experimental work
when necessary, In addition to the technical engineering drawing of his design. Throughout
the project report and at oral the exam, The student should prove his complete
understanding of the elements of the project and his capability to apply them in his future
engineering career.
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1-Introduction to Computer Vision in Python, Brian Thorne, HitLabNZ, University of
Canterbury, 20009.
2-Programming Computer Vision with Python, Jan Erik Solem, 2012.
3-Computer Vision: Algorithms and Applications, Richard Szeliski, 2010

Computer
o vision 3 2 2 2 5 CCE 361
processing
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40 - 60 100 3
Contents:

The overall picture of understanding what digital Image is, Computer vision based system,
and the applications areas of the field. Explaining the image acquisition, sampling,
guantization, related problems, and basics of image processing (neighboring, statistics, and
labelling) in computer vision. The image enhancement techniques in the spatial domains:
average, contrast stretching, histogram equalization, and many others. Image transformations
to the frequency domain using the Fourier transformation and discrete cosine transformation.
The use of frequency domain in image enhancement. The image segmentation techniques
using vector quantization, high pass and edges detection, and labelling of connected areas
explored with practical applications. Image morphology, boundary description, features
extractions, and recognition techniques.

Syllabus

References:

1-Introduction to Computer Vision in Python, Brian Thorne, HitLabNZ, University of
Canterbury, 20009.

2-Programming Computer Vision with Python, Jan Erik Solem, 2012.

3-Computer Vision: Algorithms and Applications, Richard Szeliski, 2010
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1. John J. Craig, "Introduction to Robotics: Mechanics and Control", Prentice Hall, 4™
edition, 2017.

2. Lung-Wen Tsai, “Robot Analysis” John Wiley and Sons, 1999
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Contents:

Introduction, Robot arm kinematics, the direct kinematics problems. The reverse kinematics
solution. Robot arm dynamics, General dynamic equation, Control of robot arms. Planning
of manipulator motion. Robot programming languages: Characteristics of robot-level
languages and characteristics of task-level languages. Robot intelligence and task planning.
Syllabus | Expert systems and knowledge engineering in robot’s applications.

References:
1. John J. Craig, "Introduction to Robotics: Mechanics and Control", Prentice Hall, 4"

edition, 2017.
2. Lung-Wen Tsai, “Robot Analysis” John Wiley and Sons, 1999
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1-Ramez Elmasri and Shamkant B. Navathe, ' Fundamentals of Database Systems,’ 7th
Ed., Addison-Wesley, 2016.
2-Jeffrey A. Hoffer, “Modern database management,” 12th Ed., Pearson-Prentice Hall,
London, 2016.

Advanced
Database CCE 354
CCE Systems
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B -
Contents:
Syllabus Advanced SQL and Script languages Database System Architectures —

Database Application Development, Distributed Processing - Data Warehousing and Data
Mining
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Decision Support system - Data Quality and Integration - Database Administration, Data
protection: Recovery, Concurrency, Security and integrity —

Database Security: Access permission, database users, permission granting - introduction
in Big Data and Analytics, Advanced applications of database systems: Object oriented
database, Distributed Database systems, multimedia databases, data mining methods in
large data base systems, multiple applications on the design and implementation of rules data.

References:

1-Ramez Elmasri and Shamkant B. Navathe, ' Fundamentals of Database Systems,” 7th Ed.,
Addison-Wesley, 2016.

2-Jeffrey A. Hoffer, “Modern database management,” 12th Ed., Pearson-Prentice Hall,
London, 2016.
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1.William Stallings, Cryptography and Network Security, 6th Edition, Pearson
Education, March 2013.
2. Man Young Rhee, “Internet Security: Cryptographic Principles”, “Algorithms and
Protocols”, Wiley Publications, 2003.
3. Charles Pfleeger, “Security in Computing”, 4th Edition, Prentice Hall of India, 2006.
4. Douglas R Simson “Cryptography — Theory and practice”, First Edition, CRC Press,
1995.

Network CCE
CCE Securlt 420

CCE 421

421

40 - 60 100 3

Contents:

History of ancient Security techniques - Security and penetration - security for computing
devices and software packages —

Protection of copying software packages without permission - viruses - secure databases
Syllabus | and computer networks - Secure Computing.

Mechanisms and attacks-the OSI security architecture - Classical Encryption techniques
(Symmetric  cipher model, substitution techniques, transposition techniques,
steganography).FINITE FIELDS AND NUMBER THEORY: Groups, Rings, Fields-
Modular arithmetic- Euclid“s algorithm-Finite fields- Polynomial Arithmetic —Prime
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numbers-Fermat™s and Eulers theorem- Testing for primality -The Chinese remainder
theorem- Discrete logarithms.

Block Ciphers: Data Encryption Standard-Block cipher principles-block cipher modes of
operation-Advanced Encryption Standard (AES)-Triple DES-Blowfish-RC5 algorithm.
Public key cryptography: Principles of public key cryptosystems-The RSA algorithm-Key
management - Diffie Hellman Key exchange- Elliptic curve arithmetic-Elliptic curve

cryptography.

Hash Functions And Digital Signatures: Authentication requirement — Authentication
function — MAC - Hash function — Security of hash function - Digital signature and
authentication protocols — DSS — EI Gamal — Schnorr

References:

1.William Stallings, Cryptography and Network Security, 6th Edition, Pearson Education,
March 2013.

2. Man Young Rhee, “Internet Security: Cryptographic Principles”, “Algorithms and
Protocols”, Wiley Publications, 2003.

3. Charles Pfleeger, “Security in Computing”, 4th Edition, Prentice Hall of India, 2006.

4. Douglas R Simson “Cryptography — Theory and practice”, First Edition, CRC Press,
1995.
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Contents:

Special theory of relativity, quantum phenomena: the particle path of electromagnetic
radiation and the wave path of physical particles, atomic physics, an introduction to nuclear
and particle physics, solid state physics, an introduction to crystallography

Syllabus
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1. H. T. Nguyen, M. Sugeno, Fuzzy Systems Modelling and Control, Kluwer, 1998. Al s saal)

2.Zdenko Kovacic and Stjepan Bogdan (2006), Fuzzy controller design: theory and
applications, Published by CRC Press Taylor & Francis Group.

3.Li-Xin Wang, A Course in Fuzzy Systems and Control, Prentice hall,1997

Intelligent
control CCE 412
CCE system

442
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Contents:

Introduction to intelligent control, introductory fuzzy logic, Fuzzy logic controller structure
and design, Self-organizing fuzzy logic control. Principles of neural networks, Network
topology and learning techniques, neural networks for control and modeling. Neuro-fuzzy
control systems, advanced applications in engineering domain.

References:

1. H. T. Nguyen, M. Sugeno, Fuzzy Systems Modelling and Control, Kluwer, 1998.
2.Zdenko Kovacic and Stjepan Bogdan (2006), Fuzzy controller design: theory and
applications, Published by CRC Press Taylor & Francis Group.

3.Li-Xin Wang, A Course in Fuzzy Systems and Control, Prentice hall,1997

Syllabus

CCE 413
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1. “Robust Nonlinear Control Systems Design: Application to Nonlinear Processes”
by Taufig Firmansyah and Yudi Samyudia, 2010.

2. “Algebraic Methods For Nonlinear Control Systems” by Conte Giuseppe Moog
Claude H Perdon Anna Maria, 2007.

Nonlinear
control CCE 312
CCE systems

alad) (5 giaal)

B -
Contents:
Introduction to Nonlinear Systems - Analysis of Nonlinear Systems: Linearization,
Describing functions - stability of Nonlinear Systems: Nyquist method - phase plane
analysis.
Syllabus References:

1.  “Robust Nonlinear Control Systems Design: Application to Nonlinear Processes”
by Taufiq Firmansyah and Yudi Samyudia, 2010.

2. “Algebraic Methods For Nonlinear Control Systems” by Conte Giuseppe Moog

Claude H Perdon Anna Maria, 2007.
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Project 2 1 - 4 - 4
CCE
40 60 - 100
Contents:
The student deals with the analysis and design of a complete engineering system using the
fundamentals, Principles and skills he gained during his study. The project's report
syllabus presented by the student should include the details of the analysis and design satisfying the

concerned code requirements, The computer applications as well as the experimental work
when necessary, In addition to the technical engineering drawing of his design. Throughout
the project report and at oral the exam, The student should prove his complete
understanding of the elements of the project and his capability to apply them in his future
engineering career.
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1-Mohri, Mehryar, Afshin Rostamizadeh, Ameet Talwalkar. Foundations of machine
learning. MIT press, 2018.

Iearnln

CCE g
stochastic gradient descent - underfitting and overfitting - parametric and nonparametric
algorithms - locally weighted regression - probabilistic interpolation of linear regression -

Syllabus | motivations of logistic regression - logistic regression perceptron and Newton’s method —
KNN — K-means - intelligent modeling - fuzzy logic modeling using Matlab

-ITIﬁITIW

Contents:
Introduction - learning theory - supervised learning - unsupervised learning - reinforcement
learning - applications of supervised learning - linear regression - gradient descent -

References:
1-Mohri, Mehryar, Afshin Rostamizadeh, Ameet Talwalkar. Foundations of machine
learning. MIT press, 2018.
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Information
and
decision-
making
| systems |

CCE
454

Contents:

Types of information systems-information technologies-decision making systems-systems’
components-applications of decision-making systems using software packages such as:

Microsoft, ActiveX.
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Architecture
and Virtual
Reality

e ———

Contents:

Game Theory Motivation and Background — Software architecture for computer games — 2D and
3D rendering — Event driven programming — Game engines — Introduction to Virtual Reality —
Virtual Reality (Input Devices — Output Devices) — Computing Architectures for Virtual Reality
(OpenGL Introduction — 2D drawing — Shading) — Modelling OpenGL 3D drawing — Animation —
Lights.
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Industrial
control
CCE systems

414
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PID Design and Tuning: Zigler-Nicholas, PID Optimization, Modification of PID control
schemes - Zero placement - Digital PID - PID implementation (electrical, mechanical,
pneumatic, electronic). Introduction to process control system - important terms - process
Syllabus | characteristics types of processes - feedback controllers - cascade control - selective control
- block diagrams and stability - feedforward control - dead-time compensation - multivariable
process control - applications: open tank modeling, level control, modeling of tanks with
pump, thermal processes, position control of hydraulic cylinders or similar practical
applications.
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Intelligent
Transportation 2 2 1 3
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Contents:
Syllab | Introduction to Intelligent Transportation Systems ITS - Advanced Traveler Information -
us System ATIS - Advanced Traveler Management System ATMS - Advanced Public Transport
System - ITS and the Environment -Applications.
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Fuzzy and
predictive
control

0 60 100 2
Contents:

Introduction in fuzzy logic and reasoning - fuzzy control - linear fuzzy PID - nonlinear
fuzzy PID - self organizing fuzzy controller. Introduction to Predictive Control Theory -
Digital State Space Theory - Standard Formulation of Predictive Control - Unconstrained
Predictive Control and Predictive Control with Constraints - Set Point Tracking -
Applications and Case Studies

Syllabus
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1. Ilene Burnstein, “Practical Software Testing”, Springer International Edition, 2003.
2. Edward Kit,” Software Testing in the Real World — Improving the Process”, Pearson

Education, 1995.
3. Boris Beizer,” Software Testing Techniques” — 2nd Edition, Van Nostrand Reinhold,
New York, 1990.

4. Aditya P. Mathur, “Foundations of Software Testing Fundamental Algorithms and
Techniques”, Dorling Kindersley (India) Pvt. Ltd., Pearson Education, 2008
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Syllabus

Contents:

Introduction: Testing as an Engineering Activity — Testing as a Process — Testing axioms —
Basic definitions — Software Testing Principles — The Tester™s Role in a Software
Development Organization — Origins of Defects — Cost of defects — Defect Classes — The
Defect Repository and Test Design — Defect Examples — Developer/Tester Support of
Developing a Defect Repository — Defect Prevention strategies.

Test Case Design: Test case Design Strategies — Using Black Bod Approach to Test Case
Design — Random Testing — Requirements based testing — Boundary Value Analysis —
Equivalence Class Partitioning — Statebased testing — Cause-effect graphing — Compatibility
testing — user documentation testing — domain testing — Using White Box Approach to Test
design — Test Adequacy Criteria — static testing vs. structural testing — code functional testing
— Coverage and Control Flow Graphs — Covering Code Logic — Paths — code complexity
testing — Evaluating Test Adequacy Criteria.

Levels Of Testing: The need for Levers of Testing — Unit Test — Unit Test Planning —
Designing the Unit Tests — The Test Harness — Running the Unit tests and Recording
results — Integration tests — Designing Integration Tests — Integration Test Planning —
Scenario testing — Defect bash elimination System Testing — Acceptance testing —
Performance testing — Regression Testing —Internationalization testing — Ad-hoc testing —
Alpha, Beta Tests — Testing OO systems — Usability and Accessibility testing —
Configuration testing — Compatibility testing — Testing the documentation — Website
testing. Test Management: People and organizational issues in testing — Organization
structures for testing teams — testing services — Test Planning — Test Plan Components —
Test Plan Attachments — Locating Test Items — test management — test process — Reporting
Test Results — The role of three groups in Test Planning and Policy Development —
Introducing the test specialist — Skills needed by a test specialist — Building a Testing
Group.

Test Automation: Software test automation — skill needed for automation — scope of
automation — design and architecture for automation — requirements for a test tool —
challenges in automation — Test metrics and measurements — project, progress and
productivity metrics

References:
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2. Edward Kit,” Software Testing in the Real World — Improving the Process”, Pearson

Education, 1995,
3. Boris Beizer,” Software Testing Techniques” — 2nd Edition, Van Nostrand Reinhold, New
York, 1990.

4. Aditya P. Mathur, “Foundations of Software Testing  Fundamental Algorithms and
Techniques”, Dorling Kindersley (India) Pvt. Ltd., Pearson Education, 2008
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Contents:

Introduction to Geographic Information Systems (GIS)- GIS data types, structures and
Syllabus | topology - GIS data input and editing - Coordinate systems and projections - GIS data
management - GIS data output - GIS data analysis - Analytical modelling in GIS - Data

quality issues.
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1.Karayanakis, N. M., Advanced System Modelling and Simulation with Block Diagram
Languages, CRC Press, 1995.
2. Law, Averill M. and Kelton, David W., Simulation Modelling and Analysis, 3rd
Ed., McGraw Hill Science/ Engineering/ Math, 1999
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Contents:

Simulation of a single server queuing system, Simulation of inventory system, List processing
in simulation, Simulation languages, Simulation of time sharing system, Simulation output data
and stochastic processes, Random number generators, Building valid and credible simulation
models, Verification of simulation computer programs, Perspectives on validation, Practical
consideration

Syllabus
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3.H. Jack, Automating Manufacturing System Mc. Graw Hill, New Delhi, 2010
4.1brahim, Dogan. Advanced P1C microcontroller projects in C: from USB to RTOS with
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Contents:

Introduction to microcontrollers— microcontrollers’ architectures- microcontroller configurations
— 1/O programming - Advanced Programming Application (Buttons-LCD-Keypad-ADC-PWM-
Motor control-LEDs-EEPROM-Interrupt)
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8.1brahim, Dogan. Advanced PIC microcontroller projects in C: from USB to RTOS with the
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Contents:

Introduction-neural model- ANN applications -activation functions - building logic gates-
Syllabus | multilayered feed-forward neural networks-back-propagation algorithm-momentum  back-

propagation algorithm - training examples — radial basis functions-introduction to genetic

algorithm-encoding-selection for crossover - mutations-applications of genetic algorithm
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1. Stagg, G. W. and El-Abiad, A. H., Computer Methods in Power Systems,
McGraw Hill, 1968.
. Gross, C. A., Power Systems Analysis, John Wiley, 1979,

2

Computer
Applications
in Electric
Power

Contents:

Introduction: Power system matrices, Input and transfer matrices, Admittance matrices of the
bus bars, Impedance matrices, Circuit representation, Programming, Large system simulation
and programming, Power flow studies concepts and methods, Approximate and fast methods,
Separation methods, Distribution factors, Transfer methods, Optimal performance,
Generation control, Error analysis, Simulation of power system components, Application

Syllabus
References:
1. Stagg, G. W. and El-Abiad, A. H., Computer Methods in Power Systems, McGraw
Hill, 1968.

2. Gross, C. A, Power Systems Analysis, John Wiley, 1979.

o) 28 danlr — B ig) 5 (404)



Basanll leludl ol deassbY1 a5 syl oy hal) ol (S giomoll

(3) A e - M) aSatl) g claalad) dudin panads - Ay LEAY) il ) Rl 5 gisa

IDIII

f\ 100 60 0 40
1 sinall

) e s - Aa ol Al )l lans - e el Ailiiall il il iy g 55 aia
CHla - Rgtiial) i 5l - Aglaiall il sl Sy 5 Verilog s) VHDL —) &l alasiuls dse ) dikaial) |
5l oS 55y - eilial) cila o) J S 535 - SPI - lebaill JLai) iy Jlase o Allal) HliSLe - US| oAb g siaal
— g 58yl el Ll alall L) J S 55 - Lgra Jalall 5 5 K100 L) 34 e cliplas -

Bus I dakail

Advanced
FPGA
CCE app Iications

436

CCE 436

60

100

2

[ contents:

Introduction of VLSI - FPGA programming technologies - FPGA architecture - FPGA
programming using VHDL or Verilog - (combinational circuits- regular sequential circuit -
finite state machine - finite state machine with data path)- Applications. serial communication -
serial peripheral interface - PS2 keyboard - PS2 mouse - memory - VGA controller-System on
chip-CPU-I/O units-Memory modules-Bus systems
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1. Bronzino, J., The Biomedical Engineering Handbook, 2™ Ed., CRC Press, 1999.

2. Northrop R. B., Signal and Systems Analysis in Biomedical Engineering, CRC
Press, 2003.
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Contents:
Introduction to mathematical modeling of physiological systems, Linear system
approximation, Stochastic modeling, Cardiopulmonary system models, Myocardial
mechanics, Cardiac energy and power analysis models, Models of gastrointestinal tract
Syllabus motility, Models of respiratory mechanics and chemical control of respiration.
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1. Sandeep K. Shukla and R. Iris Bahar., Nano, Quantum and Molecular Computing,

Kluwer Academic Publishers 2004, ISBN: 1402080670.

2. Sahni V, Quantum Computing, McGraw Hill Education Asia Ltd. 2007.

3. Jean-Baptiste Waldner, Nanocomputers and Swarm Intelligence, John Wiley & Sons,

Inc. 2008, ISBN (13): 978-1848210097.

4. Sahni V. and Goswami D., Nano Computing, McGraw Hill Education Asia Ltd.

2008), ISBN (13):978007024892.
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Contents:

Nanocomputing-Prospects And Challenges: Introduction - History of Computing -
Nanocomputing - Quantum Computers — Nanocomputing Technologies - Nano Information
Processing - Prospects and Challenges - Physics of Nanocomputing : Digital Signals and
Gates - Silicon Nanoelectronics - Carbon Nanotube Electronics — Carbon Nanotube Field-
effect Transistors — Nanolithography.

Nanocomputing With Imperfections: Introduction - Nanocomputing in the Presence of
Defects and Faults - Defect Tolerance — Towards Quadrillion Transistor Logic Systems.
Reliability Of Nanocomputing: Markov Random Fields - Reliability Evaluation Strategies
- NANOLAB - NANOPRISM - Reliable Manufacturing and Behavior from Law of Large
Numbers.

Nanoscale Quantum Computing: Quantum Computers - Hardware Challenges to Large
Quantum Computers - Fabrication, Test, and Architectural Challenges - Quantum-dot
Syllabus | Cellular Automata (QCA) - Computing with QCA — QCA Clocking - QCA Design Rules.
Qcadesigner Software And Qca Implementation: Basic QCA Circuits using QCA
Designer - QCA Implementation - Molecular and Optical Computing: Molecular Computing
- Optimal Computing - Ultrafast Pulse Shaping and Th/sec Data Speeds.
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Contents:

Introduction to Optimal and Robust Control-Principles of Optimal Control Euler, Lagrange, Riccati
Syllabus | Equation-Dynamic Programming, Terminal Constraints-Robust Control, Structured Singular Value,
Stability Performance, Loop Shaping, H-infinity, state space for robustness analysis. Real and

Complex uncertainty -LQ, LQR, LQG — Applications.
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Contents:

History-matrix operations-probability and information theory-Bayes’ rule-structured
probabilistic method-numerical computation-learning algorithms-deep feed-forward
networks-regulations for deep leaning-optimization for training deep models
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1. Kilian, Christopher T. Modern control technology: components and systems.
Delmar/Thomson Learning, 2016.
Jacob Fraden, "Handbook of Modern Sensors: Physics, Designs, and
lications", Springer, 5th
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476
40 - 60 100 2
Contents:
Introduction to Measurements and its fundamentals - operational amplifiers - operational
Syllabus | amplifier circuits using negative or positive feedback; operational amplifier circuits using

diodes- analog signal detection- conditioning and conversion- difference amplifiers- active
filters - voltage to current converters- signal isolation - temperature sensors (Thermocouple
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—RTD and NTC - IC temperature sensors) - Mechanical and electrical pressure sensors —
Speed sensors (Tachometers — Rotary encoders) — Gyro sensor — Position sensors
(potentiometer- LVDT — Synchro) — Capacitive and inductive proximity sensors - Relays —
Electrical and mechanical switches — Servo motors — Stepper motors.
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1. Pradeep K Sinha, "Distributed Operating Systems: Concepts and Design™, Prentice
Hall of India, 2007.
2. Tanenbaum A.S., Van Steen M., “Distributed Systems: Principles and Paradigms”,
Pearson Education, 2007.
3. Liu M.L., “Distributed Computing, Principles and Applications”, Pearson Education,
2004.
4. Nancy A Lynch, “Distributed Algorithms”, Morgan Kaufman Publishers, USA, 2003.
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Contents:

INTRODUCTION: Examples of Distributed Systems—Trends in Distributed Systems — Focus
on resource sharing —Challenges. Case study: World Wide Web.

COMMUNICATION IN DISTRIBUTED SYSTEM: System Model — Inter process
Communication - the API for internet protocols —

External data representation and Multicast communication. Network virtualization: Overlay
networks. Case study (MPI ), Remote Method Invocation And Objects: Remote Invocation —
Introduction - Request-reply protocols - Remote procedure call - Remote method invocation.
Case study (Java RMI — Group communication - Publish-subscribe systems - Message queues
- Shared memory approaches - Distributed objects - Case study: Enterprise Java Beans -from
objects to components.)

PEER TO PEER SERVICES AND FILE SYSTEM: Peer-to-peer Systems — Introduction -
Napster and its legacy - Peer-to-peer — Middleware — Routing overlays. Overlay case studies
(Pastry, Tapestry- Distributed File Systems —Introduction — File service architecture —
Andrew. File system. File System: Features-File model -File accessing models - File sharing
semantics Naming: Identifiers, Addresses, Name Resolution — Name Space Implementation
— Name Caches — LDAP.)

SYNCHRONIZATION AND REPLICATION: Introduction - Clocks, events and process
states - Synchronizing physical clocks- Logical time and logical clocks - Global states —
Coordination and Agreement — Introduction - Distributed mutual exclusion — Elections —
Transactions and Concurrency Control- Transactions -Nested transactions —Locks —
Optimistic concurrency control - Timestamp ordering — Atomic Commit protocols —
Distributed deadlocks — Replication — Case study — Coda.

PROCESS & RESOURCE MANAGEMENT: Management (Process Migration: Features,
Mechanism - Threads: Models, Issues, Implementation). Resource Management
(Introduction- Features of Scheduling Algorithms —Task Assignment Approach — Load
Balancing Approach — Load Sharing Approach.)

DIGITAL TRANSFORMATION: meaning of Digital Transformation, the Nine Elements
of Digital Transformation, Enterprise architecture for digital transformation.
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1 . Chris Eaton, Paul Zikopoulos, “Understanding Big Data: Analytics for Enterprise
Class Hadoop and Streaming Data”.

2. Big Data, Big Analytics: Emerging Business Intelligence and Analytic Trends, By
Michael Minelli, Michele Chambers, AmbigaDhiraj

3. Boris lublinsky, Kevin t. Smith, AlexeyYakubovich, “Professional Hadoop
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a- Competencies of engineering graduate (Level A):

A.1) A.1 Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic

science, and mathematics.

A.2) A.2 Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess, and evaluate findings, and use
statistical analyses and objective engineering judgment to draw conclusions.

A.3) Apply engineering design processes to produce cost-effective solutions that meet specified needs with consideration for

global, cultural, social, economic, environmental, ethical, and other aspects as appropriate to the discipline and within the

principles and contexts of sustainable design and development.

A.4) Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and safety requirements,

environmental issues, and risk management principles

A.5) Practice research techniques and methods of investigation as an inherent part of learning.

A.6) Plan, supervise and monitor implementation of engineering projects, taking into consideration other trades requirements.

A.7) Function efficiently as an individual and as a member of multidisciplinary and multicultural teams.

A.8) Communicate effectively — graphically, verbally and in writing — with a range of audiences using contemporary tools.

A.9) Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to anticipate and respond to

new situations.

A.10) Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

b- Competencies of basic electrical engineering (Level B):

B.1) Select, model, and analyze electrical power systems applicable to the specific discipline by applying the concepts of generation,
transmission, and distribution of electrical power systems.

B.2) Design, model and analyze an electrical/electronic/digital system or component for a specific application; and identify the tools required to
optimize this design.

B.3) Design and implement elements, modules, sub-systems, or systems in electrical/electronic/digital engineering using technological and
professional tools.

B.4) Estimate and measure the performance of an electrical / electronic/digital system and circuit under specific input excitation and evaluate its
suitability for a specific application.

B.5) Adopt suitable national and international standards and codes to design, build, operate, inspect, and maintain electrical/electronic/digital
equipment, systems, and services.

c- High specialized competencies (Level C): _ _ _ _ _ _ _

C.1) Demonstrate a high level of competence in identifying, defining, and solving Computers and Systems

Engineering problems.

C.2) Select and apply appropriate mathematical tools, computing methods, design techniques and tools in Computers and Systems Engineering
disciplines, for modeling and analyzing computer and systems.

C.3) Evaluate different techniques and strategies for solving Computers and Systems

Engineering problems.
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C.4) Maintain a sound theoretical approach in dealing with new and
advancing technology.

C.5) Select and apply appropriate IT tools to a variety of Computers and Systems
Engineering problems.
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