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2102201   Electrical Engineering Mathematics I  3(3-0-6) 

    ELECT ENG MATH I   

 1 

 Condition: Prerequisite 2301108 

 First-order and higher-order ordinary differential equations; series solutions of 

ordinary differential equations; Fourier series; Fourier integral and transform; Laplace 

transform; partial fraction expansion; partial differential equations; boundary-value problem; 

 

  

 

 

 

2102202   Electrical Engineering Mathematics II 3(3-0-6) 

 ELECT ENG MATH II 

 2 

 Condition: Prerequisite 2301108 

 

dimensions; linear transformation and matrix representation; coordinate vectors; change of 

of a square matrix; Cayley-

applications to differential equations; functions of a complex variable; analytic functions and 

derivatives; elementary functions; integration in the complex plane; Cauchy’s integral 

 

 

   

-
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2102203   Probability and Statistics for Electrical Engineering 3(3-0-6) 

 PROB STAT ELEC ENG 

  

 Condition: Prerequisite  2301108 

 Elements of probability: axioms of probability, conditional probability, 

moment generat

-

squa

pr  

 , , 

, , 

, , , , , , 

, , , 

, , , , , , , , , , 

, , , , , 

, 

, , , 

,  

 

2102209 Electrical Engineering Essentials  3(3-0-6) 

 ELECT ENG ESSENT 

  

 Basic 

course is composed of lectures, hands-

tate-of-the-art 
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2102213    Circuit Theory I and Laboratory 4(3-3-6) 

 CIR THEORY I / LAB 

 1  

 

convention; periodic functions; sinusoidal steady state; phasor representations; impedances 

and admittances; node and mesh analysis; superposition theorem; source transformation; 

polyphase circuits; laboratories on electrical circuits and measuring equipments 

    

   

    

    

  
 

2102214    Circuit Theory II and Laboratory 3(3-1-5) 

 CIR THEORY II / LAB 

 2   

Condition: Prerequisite 2102213 Corequisite 2102201 

 Transient and steady-state responses: first-Order and second-order circuits, step 

- -state responses; Laplace transform analysis for circuit and 

transfer function applications: transient and steady-

-pass filter, 

band-pass filter and high- -  -port parameters; 

- ; hands-  

  

, 

 

 ,  

,  
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2102222 Engineering Electromagnetics     3(3-1-5) 

ENG EMAG           

 

 Condition : Prerequisite 2301207 

Vector analysis; electrostatic fields in free space; electrostatic fields in dielectrics 

and conductors; Laplace equation and simple solution method; energy in electrostatic 

fields; convection current and conduction currents; magnetostatic fields; magnetic forces; 

-

free-space, dielectric and condu  

  

 

 

2102253    Electrical Machines I and Laboratory 4(3-3-6) 

 ELEC MACH I / LAB 

 1  

 Condition: Prerequisite 2102213* 

 Basic principles of electromechanical energy conversion: electromagnetic forces, 

constructions; steady-state analysis, characteristics, and testing of dc generators and dc 

motors; construction and characteristics of transformers; fundamentals of ac machines; ac 

machine constructions; rotating magnetic fields; steady-state analysis, characteristics, and 

testing of synchronous generators and induction motors; hands-on activities and 
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2102308 Properties of Electrical Engineering Materials 3(3-0-6) 

 PROP ELEC ENG MAT 

  

 Structure of materials; electrical properties of materials; magnetic properties of 

materials; electrical conductors; introduction to semiconductor devices; superconductivity; 

solid, liquid and gas dielectrics; applications  

  

  

 

2102311    Electrical Measurement and Instrumentation                   3(3-0-6) 

 ELEC MEAS/INSTRU   

  

 Condition: Prerequisite 2102213 

 Units and standard of electrical measurement; instrument classification and 

characteristics; 

of resistance, inductance, capacitance; frequency and period/time-interval measurement; 

noises;  

 

DC 

 

/  

 

2102322 Telecommunication Transmission 3(3-0-6) 

 TELECOM TRANS 

  

 Condition: Prerequisite 2102222 

 

trans

open, short, terminated load, lossless and lossy lines; reflections in time domain, bounce 
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diagrams, near-end and far-end crosstalk, differential signaling, composite line, types of cable 

 

   

- - -   

  

 

 

 

2102333*  Linear Control Systems I and Laboratory          4(3-3-6) 

LIN CONT SYS I  / LAB 

1  

 Condition: Prerequisite 2102201 for EE students, Corequisite 2102214, 2310312  

 Prerequisite 2310312, 2102391 for non-EE students 

 Open-loop and closed-loop control systems; mathematical models of physical 

 

compensations; time-domain responses; Routh- system design 

by the root locus method; Bode and Nyquist plots; Nyquist stability criterion; control system 

 

 

-

 

 

 

 

 

 

 

*  
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2102356  Electrical Machines II   3(3-0-6) 

 ELEC MACH II 

 2 

 Condition: Prerequisite 2102253 

 Magnetic energy and coenergy; forces and torques in electromagnetic systems; 

starting and speed control methods of dc motors; structure and connection of three-phase 

transformers; parallel connection of transformers; characteristics of salient-pole synchronous 

generators; parallel operation of synchronous generators; characteristics and starting 

methods of synchronous motors; speed control of induction motors; characteristic of single-

phase  

 

 

 

2102360    Electrical Power System I   3(3-0-6) 

 ELEC POWER SYS I   

 1 

 Condition: Prerequisite 2102213 

 

 

transformer model and per-
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2102371*  Principles of Communications and Laboratory 3(3-1-5) 

 PRINC COMM / LAB        

   

 Condition: Prerequisite 2102203 or Consent of Faculty 

 

linear systems and Fourier transform; analog modulation; random process and noise in 

communication systems; d

and time division multiplexing; introduction to digital modulation and information theory; 

introduction to commun

 

 / /

  

 

 

2102385 Semiconductor Devices I 3(3-0-6) 

 SEMICON DEV I      

 1 

 Crystal properties and 

band and charge carriers in semiconductors; excess carriers in semiconductors; junctions; 

field-  

 

 
 

 

 

 

*  
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2102386*  Electronic Circuits and Laboratory                 4(3-3-6) 

 ETRON CIRCUIT / LAB 

  

 Condition: Prerequisite 2102213 

 Semiconductor devices; current-voltage and frequency characteristics; analysis 

and design of diode circuits; analysis and design of BJT, MOS, CMOS and BiCMOS transistor 

; experimental 

topics relate to semiconductor devices, transistor amplifiers, frequency response, operational 

amplifier and its applications 

 -

BJT MOS CMOS BiCMOS 

  

 

 

2102387*  Fundamentals to Digital Circuits                 3(3-1-5) 

 FUND DIGIT CIRC 

  

 Number systems and codes; Boolean algebra; minterms and maxterms; sum-of-

products and product-of- -level and multi-level gate circuits; 

medium-scale combinational circuits: multiplexer, encoder, and decoder; combinational 

circuit design; sequential circuits: latch, flip-flop; register, and counter; analysis of clocked 

sequential circuits: Moore and Mealy machines; circuits for arithmetic operations: adder, 

 

    

   

   

   

  

 

 

*  
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2102401 Random Processes for Electrical Engineering 3(3-0-6) 

RANDOM PROC EE     

 

Condition: Prerequisite 2102203 

 Basic concepts of probability theory; random variables; stochastic processes; 

mean, covariances, and correlations; stationary random processes; analysis of random 

 

               

   

 

 

2102420 Principles of Antennas 3(3-0-6) 

 PRINC OF ANTENNAS 

  

 Condition: Prerequisite 2102222 

 

transmission equation, radiation from current elements; ground effects; radiation properties 

-Uda antenna and log-periodic antenna; 

aperture antenna; microstrip antenna; modern antenna for current applications; antenna 

 

 

Friss 

-
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2102421  Principles of Microwave Engineering 3(3-0-6) 

 PRIN MICROWAVE ENG 

  

 Condition: Prerequisite 2102222  

impedance and equivalent voltage and current; 

the s-

-to-

 

 

 

 

2102422 Principles of Telecommunications 3(3-0-6) 

PRIN TELECOMM 

 

Condition: Prerequisite 2102371 or Consent of Faculty 

 Introduction to telecommunications; layered communication architectures; 

and graph theory; routing principles in circuit- -
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2102423    Digital Signal Processing                    3(3-0-6) 

 DIG SIG PROC       

  

 Continuous-time and discrete-time signals, spectral analysis; decimation and 

interpolation; sampling rate conversion; discrete- fast Fourier 

such as image processing, speech and audio processing, array processing  

 

 

 

 

2102425    Data Communications 3(3-0-6) 

 DATA COMM 

  

 

protocols (error detection, error correction, data link 

-to-

-

multi-access reservation  
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2102426 Traffic Engineering in Communication Networks 3(3-0-6) 

 TRAF ENG COMM NET  

  

 Traffic engineering 

computer simulation; introduction to traffic models in non-queuing/queuing systems; 

  

 

 

 

2102427 Multimedia Compression Technology 3(3-0-6) 

 MMEDIA COMPR TECH  

  

 Introduction to multimedia compression technology; statistical methods: 

compression 

 

 (

  

   

 

2102428 Introduction to Image Processing 3(3-0-6) 

 INTRO IMAGE PROC   

  

 Fundamentals of image processing; image enhancement and restoration; image 

segmentation; line and edge detection; morphology; image representations; chain code; 
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2102432  Linear Control Systems II  3(3-0-6)  

 LIN CONT SYS II    

 2 

 Condition: Prerequisite 2102333  

 State-space representation of dynamic systems; mathematical modeling of 

complex engineering systems; autonomous linear dynamical systems; stability analysis; linear 

and state estimation; state feedback and linear quadratic regulator; observer design; 

observer- -  

 

 

 

2102433    Digital Control Systems         3(3-0-6) 

 DIG CONT SYS       

  

 Condition: Prerequisite 2102333 

 Introduction to digital control; linear discrete-time system analysis; sampled-data 

systems; discrete equivalents to continuous transfer functions; design of digital control 

systems using transform techniques; design of digital control systems using state-space 
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2102435*  Industrial Automation  3(3-0-6) 

      IND AUTOMATION 

  

 Condition: Prerequisite 2102333 or 2102386 

 Thermal sensors; mechanical sensors; optical sensors; signal conditioning; final 

control elements; programmable logic 

 

 

 

 

2102436*   Control and Instrumentation Laboratory  1(0-3-0) 

 CONT INSTRU LAB 

  

 Experimental topics related to control systems and instrumentation  

  

 

2102444    Introduction to Embedded Systems 3(3-0-6) 

 INTRO EMBED SYS 

  

 Condition: Prerequisite 2102387 or Consent of Faculty 

 Embedded system architecture; microprocessor/microcontroller; memory; I/O 

 

 

 

 

 

 

 

 

*  
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2102446    Fundamentals of Power Electronics 3(3-0-6) 

FUND POWER ETRONIC 

 

 Condition: Prerequisite 2102213 

 

-to-DC converter, DC-to- -to- DC-to-

 

 

:  -DC, DC-DC, - C , 

DC-

 

 

2102447*  Electronics Engineering Laboratory 1(0-3-0) 

 ETRON ENG LAB 

  

 Condition: Prerequisite 2102213 

 Experimental topics related to analog and digital electronic circuits 

  

 

2102456    Electrical System Design     3(3-0-6) 

 ELEC SYS DES       

  

 

 design; lighting and appliances circuit 

 

 

 

 

*  
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2102457    Fundamentals of Light and Lighting 3(3-0-6) 

FUND LGT/LGTG      

 

Condition: Consent of Faculty 

 Light, eyes, vision; definition and terminology in light and lighting; light sources, 

luminaries and control gears; measurement of lights; principle of lighting calculation; lighting 

quality and energy efficiency;  

     

         

   

 

2102458    High Voltage Engineering I                  3(3-0-6) 

 HV ENG I           

 1 

 Condition: Consent of Faculty 

 

voltage for testing; high voltage measurement techniques; electric field stress and insulation 

liquid and solid dielectric; high voltage testing techniques; 

 

  

   

    

 

 

2102459    High Voltage Engineering Laboratory I    1(0-3-0) 

 HV ENG LAB I 

 1 

 Condition: Prerequisite 2102458 

 

characteristics; partial discharges; electrical tests of insulators; RIV test of insulators; BIL test 

on transformers; sparkover test on lightning arresters; behavior of air gaps under dc, ac and 

impulse voltages; characteristics of impulse voltage dividers; protective devices; grounding 
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2102461   Electrical Power Systems II 3(3-0-6) 

 ELEC POWER SYS II 

 2 

 Condition: Prerequisite 2102360 

 

faults; protective  

 

 

 

2102463   Electrical Power System Protection 3(3-0-6) 

 ELEC POW SYS PROT 

  

 Condition: Prerequisite 2102360 

 

transformer; protective relays; non-directional and directional overcurrent and earth fault 

protection; differential protection; protection of 
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2102464* Fundamentals of Electric Motor Drives 3(3-0-6) 

    FUND ELEC MOT DRIV 

  

 Condition: Prerequisite 2102253 

 Electric drive components; load characteristics; operating region of drives; braking 

methods of motors; calculation of motor ratings for various loads; control circuits and 

control methods of dc motors; control circuits and control methods of ac motors; servo 

 

 

 

  

 

 

2102465*  Electrical Power Laboratory 1(0-3-0) 

 ELECT POWER LAB 

  

 Experimental topics related  

  

 

2102472    Fundamentals of Digital Communication 3(3-0-6) 

 FUND DIG COMM 

  

 Condition: Prerequisite 2102371 or Consent of Faculty 

 Signals and Spectra; random signals and p spectral density; r

sampling theorem; probability and random processes; baseband and bandpass transmission; 

baseband digital modulation and pulse shaping; bandpass digital modulation; detection 

theory; coherent and non-coherent receiver; performance analysis: bit and symbol error 

rate; channel e time s multipath fading channels; spread 

spectrum techniques; multichannel and multicarrier systems; introduction to information 

theory; source coding, channel c  

 

 

 

*  
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2102473    Communication Engineering Laboratory 1(0-3-0) 

 COMM ENG LAB 

  

 -on laboratory in three major areas related to communication engineering, 

 

 3  

 

 

2102474 Communication System Design 3(3-0-6) 

 COMM SYSTEM DESIGN 

  

 

standard interfaces such as RS-

rity 

 

 (

 RS-    
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2102479   Optical Fiber Communication 3(3-0-6) 

OPTIC FIBER COMM   

 

dispersion; optical sources, laser diodes; modulation techniques; photodetector, optical 

management; optical fiber amplifiers; principle and components in WDM systems; 

 

  

 

2102488    Semiconductor Devices II 3(3-0-6) 

 SEMICON DEV II 

 2 

 Condition: Prerequisite 2102385 

 

metal-

-electr  

   -

        

   

 

2102489 Principles of Analog Circuit Design 3(3-0-6) 

 PRIN ANALOG CIR    

  

 Transistor fabrication in integrated circuits; transistor modeling in integrated 

circuits; passive devices in integrated circuits; one- -transistor amplifiers; differential 

amplifiers; current sources and active loads; voltage and current references; output stages; 

operational amplifier analysis; frequency response; feedback, stability, and compensation; 
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basic operational amplifier design; basic communication circuits; commercial analog circuits; 

applications of analog circuits 

  

   

     

   

   

 

 

2102490    Electrical Engineering Pre-Project 1(0-2-1) 

 ELEC ENG PRE-PROJ  

  

 Condition: Consent of Faculty 

 

 

  

2102499    Electrical Engineering Project  3(0-6-3) 

 ELEC PROJECT       

  

 Condition: Consent of Faculty 

 Practical and interesting projects or problems in various fields of electrical 

 

   

  

 

2102505    Introduction to Optimization Techniques 3(3-0-9)   

 INTRO OPT TECH  

     

 Condition: Prerequisite  2102202 or 2102205 or Consent of Faculty 

 

ions 



         
 92 

 

barrier function methods, sequential quadratic programming; solutions of linear programming 

 

 

 

 

2102531  System Identification                  3(3-0-9) 

SYSTEM IDENT 

 

Condition: Prerequisite(2102332 or 2102333) and 2102203 or Consent of Faculty 

 Models for linear time-invariant systems; properties of estimators; consistency, 

unbiasedness, and efficiency of estimators; linear least-squares method and its variants; 

instrument variable estimation; maximum-likelihood estimation;  maximum a posteriori 

estimation; minimum mean square error estimation; model structure selection and model 

validation; recursive identification; experiment design and choice of input signals; real-

 

; ; , 

, ; ; 

; ; ; 

; 

; ; 

;  

  

2102536    Nonlinear Control Systems I  3(3-0-9) 

 NONLIN CONT SYS I 

 1 

 Condition: Prerequisite 2102432 or Consent of Faculty 

               Introduction to nonlinear control systems; state-space and phase-plane analyses; 

describing functions; Lyapunov stability; circle and Popov criteria; nonlinear control systems 
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2102540    Microcomputer Systems 3(3-0-9)   

 MICROCOMPUTER SYS 

  

 Condition: Prerequisite 2102444 or Consent of Faculty 

                

programming; microcomputer operating systems; high-level languages; microcomputer 

 

 

 

 

2102544    Advanced Embedded Systems 3(3-0-9) 

 ADV EMBED SYS 

  

 Condition: Prerequisite 2102444 or Consent of Faculty    

 

embedded programming; real time operating system; - -design in an 

 

 

 

 

2102545    Digital Integrated Circuits 3(3-0-9) 

DIG IC 

  

Condition: Consent of Faculty 

 Internal circuits of different families of gates; NMOS, CMOS, ECL, and PECL; 

internal configuration of large-

 



         
 94 

 

 , , 

 

 

2102546    Analog Integrated Circuits 3(3-0-9) 

 ANALOG IC 

  

 Condition: Consent of Faculty 

 MOS transistor models; operational amplifier design; stability and frequency 

-capacitor circuits; effect 

of nonlinearity and mismatch; oscillators   

 

 

 

2102547 Cognitive Engineering 3(3-0-9) 

COG ENG 

    

 Cognitive Engineering 

 Introduction to cognitive science from Descartes concepts to Informatics; 

Psychophysics: visual system, auditive system and somatosensory system; human cognitive 

function: sensory-motor system, perception, memory, learning, reasoning, decision making 

and problem solving; instrumentation and cognitive process: signal detection, image 

perception, speech recognition; applications of sensors and actuators in cognitive process; 

examples of computational modeling and brain process: artificial intelligence, neural 
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2102548 Switched-Mode Electrical Power Processing I 3(3-0-9) 

SWIT PWR PROC I 

 1 

 Condition: Consent of Faculty 

 -controlled rectifier and 

PWM inverter operations and characteristics; PWM converters modeling using circuit 

averaging and averaged- ters; 

converters transfer functions; modeling of Pulse-Width Modulators; control of PWM 

converters; applications of  phase-controlled rectifiers, PWM converter and inverters; analysis 

of resonant inverters using fundamental frequency approximation and thei  

 

 

  

2102549 Semiconductor Fabrication Technology 3(3-0-9) 

 SEMICOND FAB TECH 

   

 Condition: Prerequisite 2102385 or Consent of Faculty 

 

liquid phase epitaxy, molecular beam epitaxy, thermal oxidation, thermal diffusion, ion 

implantation, chemical vapor de
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2102581 Digital Circuit Design 3(3-0-9) 

DIGITAL CIR DESIGN 

  

 Condition: Prerequisite 2102383 or 2102386 or Consent of Faculty 

 Introduction to digital circuit design; 

implementation of logic functions; combinational circuit design; synchronous sequential 

circuit design; system controller; digital system design; microcontroller based design 

 

 

       

 2102582 Photonic Devices in Optical Communication Systems 3(3-0-9) 

 PHO DEV OP COMM 

  

 Condition: Consent of Faculty 

 Fundamentals of semiconductor physics; electronic and optical properties of 

semiconductors; optical processes in semiconductors; junction theory; propagation of light; 

-mode theory; operating principles, structure 

and propertie

 

 

/

 

                      

2102583 Introduction to Quantum Mechanics 3(3-0-9) 

 INTRO QUANTUM MECH 

  

 Condition: Consent of Faculty 
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 Schroedinger’s equation; 

scattering by simple barriers; expectation values and operators; angular momentum; 

   

 

  

 

2102584 Introduction to Nanoelectronics 3(3-0-9) 

 INTRO NANOELEC 

  

 Condition: Prerequisite 2102385 or Consent of Faculty 

 

electron-beam lithography, self- SEM, 

 

 (

-

( SEM, TEM ( (

-

/  

 

2102585 Biomaterial Science 3(3-0-9) 

 BIOMAT SCI 

  

 Condition: Consent of Faculty 

 Biological interactions 

coagulation, inflammation, immunology, hypersensitivity and infection; various types of 

biomaterials that have been used in biomedical applications: metals, synthetic polymers, 

hydrogel, ceramics,  
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2102588    Biomedical Electronics 3(3-0-9) 

BIOMEDICAL ELEC 

  

 Condition: Consent of Faculty 

 Electrical signals in human body; action potential in cells; electrodes; amplifiers; 

transducers; electronic monitoring systems: ECG, EEG, EMG; blood  pressure  and  blood  

 

 

 

 

2102589    Laser Engineering 3(3-0-9) 

 LASER ENGIN 

  

 Condition: Prerequisite 2102385 or Consent of Faculty 

 Fundamental theory: energy states in atoms, electron-population inversion, 

spontaneous emissions, stimulated emissions; principles of lasers;  coherent light; gas lasers; 

solid-state lasers, semiconductor lasers; applications of lasers in medical science, precision 

measurement, telecommunications,  material processing, spectroscopy, display hologram 
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