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

ELECT ENG MATH |

AalaeansIAINIsulnin 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;
applications in Electrical Engineering.

aumsBseyiusaniysusuvilsuazdusugeanimils  wawasLUUIYNTNVDIALNNTITS
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2102202 Electrical Engineering Mathematics |I 3(3-0-6)

ELECT ENG MATH I

AARATERIIAINTIU NN 2

Condition: Prerequisite 2301108

Systems of linear equations; elementary row operations; rank; matrix algebra;
inverse of a matrix; LU factorization; determinants; vector spaces and subspaces; bases and
dimensions; linear transformation and matrix representation; coordinate vectors; change of
basis; eigenvalues and eigenvectors; diagonalization and similarity transformation; functions
of a square matrix; Cayley-Hamilton theorem; infinite series, matrix exponentials;
applications to differential equations; functions of a complex variable; analytic functions and
derivatives; elementary functions; integration in the complex plane; Cauchy’s integral
theorem; Taylor and Laurent series; residue theorem and applications; conformal mapping.
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2102203 Probability and Statistics for Electrical Engineering 3(3-0-6)

PROB STAT ELEC ENG

Annunduezadfdmsuicmnssuli

Condition: Prerequisite 2301108

Elements of probability: axioms of probability, conditional probability,
independent events, Bayes’ theorem. random variables: discrete and continuous random
variables, probability functions, function of r.v., expectation, variance, covariance, moments,
moment generating functions, Markov’s and Chebyshev’s inequalities, the weak law of large
numbers. special random variables: Bernoulli, binomial, multinomial, geometric, Poisson,
hypergeometric, negative binomial, uniform, normal (Gaussian), exponential, gamma, chi-
square, t, F. sampling: sample mean, sample variance, histogram, sampling distributions from
a normal population. Parameter estimation: method of moments, maximum likelihood
method, confidence interval, bias, mean square error. hypothesis testing: types and
probability of error, tests concerning mean and variance of normal populations.

fugnuenthandu; daamadvesenuhazdy, anuhesduuuiideuls, WANI50
Mdudaszaiety, nquiunvenud. fudsdu: fuusduuuviganasuuudedes, faiduautinag
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L, saunsvesnsAevluazvaneulen, nhoeuvesdnuINiIn. MkUsduluuiiay: [Wwosyas,
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2102209* ELECTRICAL ENGINEERING ESSENTIALS 3(3-0-6)

ELECT ENG ESSENTIALS

wAwAenssulnn

Basic knowledge and understanding of present trends of electrical engineering
technology in various fields, i.e., electrical power, electronics, control, and communication,
based on which the students can grasp the whole picture of electrical engineering. The
course is composed of lectures, hands-on laboratories in basic applications and MATLAB,
and study trip. The lectures will be given by the Department staffs and invited experts from
the industries, and will cover the topics ranging from basic researches to state-of-the-art
technologies of each field.
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2102213* Circuit Theory | and Laboratory 4(3-3-6)

CIRCUIT THEORY | & LAB

g3l 1 wazufiRnis

DC concepts; Ohm’s law; Kirchhoff’s laws; circuit components; passive sign
convention; periodic functions; sinusoidal steady state; phasor representations; impedances
and admittances; node and mesh analysis; superposition theorem; source transformation;
Thevenin and Norton theorem; maximum power transfer; phasor diagram; AC power analysis;
polyphase circuits; laboratories on electrical circuits and measuring equipments

unAaiuguvestilinszuanss npuedleviu nguenaesvens esdusznaumaluii
Fonnauasounewuudosny feidusieau doyaadledaniizedsn Msunumages sufiuaug
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2102214* Circuit Theory Il and Laboratory 3(3-1-5)

CIRCUIT THEORY Il & LAB

nufeslii 2 wasufusnig

Condition: Prerequisite 2102213 Corequisite 2102201

Transient and steady-state responses: first-Order and second-order circuits, step
response, zero-input and zero-state responses; Laplace transform analysis for circuit and
transfer function applications: transient and steady-state responses, network and systems,
frequency response, bode plots, resonant circuit; principles of basic filtering: low-pass filter,
band-pass filter and high-pass filter, two-port networks: basic two-port parameters;
interconnected two-port networks; hands-on activities for some relevant contents.
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2102222  Engineering Electromagnetics 3(3-0-6)

ENG EMAG

wimdnlnimdenssy

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;
energy in magnetostatic fields; electromagnetic induction and Maxwell’s equations; time-
harmonic electromagnetic fields and their phasors; plane waves in an unbounded medium:
free-space, dielectric and conductor; Poynting’s theorem.
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2102253* Electrical Machines | and Laboratory 4(3-3-6)

ELEC MACH | & LAB
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Condition: Prerequisite 2102213%

Basic principles of electromechanical energy conversion: electromagnetic forces,
Faraday’s law, Ampere’s law, Gauss’s law, magnetic materials, magnetic circuits; dc machine
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

experimental topics related with the lecture.

*s1e 35U bl



63

wannsugIuTeInskUaIiundnunalii wsswdwdnliih nguesiisieg ngues

I3 ¢ & & % B 9
wouKUT NUaLNId ansulnanuaieasuilingn lassaisveuasesdnsnalnilinseuanss n1s
Anendnwaaudiluaniugegfuaznisnageunsasiuilalniiinssuansanazueinosnsvuanse
IAs9as1akazanyuanUivomtowUat nann1siugIulaslasIaiIveLn3addnsna Tl
NITUARAY auuulmanuyy Mslesrdnuaandiluaouzegiuaznismedey  wseeiie

I gslasdawasuewasintienin n1sinUfufuaznismaassdmsuitenisussensiiieatos

2102307  Signals and Systems 3(3-0-6)

SIGNALS SYSTEMS
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Condition: Prerequisite 2102202, 2102214

Classification of signals and systems; linear time-invariant (LTI) systems; time
domain and frequency domain models of the continuous linear time-invariant (LTI) systems;
convolution integral and impulse response; Fourier series and Fourier transforms; Bode plot
of signals and LTI systems; Laplace transforms; analysis of LTI systems using Laplace
transforms; applications to circuit analysis, feedback control, and communications.
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2102308 Properties of Electrical Engineering Materials 3(3-0-6)

PROP ELEC ENG MAT
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Structure of materials; electrical properties of materials; magnetic properties of
materials; electrical conductors; introduction to semiconductor devices; superconductivity;
solid, liquid and gas dielectrics; applications of materials in electrical power

Tasaadvestan audinisliin audAimauiminyesian dndlaih umihEesgunsal

ansnasdn anmilnihednds laddnvisnuseianveuds veumad wia nsldanudantundslih



64

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

ELEC MEAS/INSTRU
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Condition: Prerequisite 2102213

Units and standard of electrical measurement; instrument classification and
characteristics; measurement analysis; measurement of DC and AC current and voltage using
analog and digital instruments; power, power factor and energy measurement; measurement
of resistance, inductance, capacitance; frequency and period/time-interval measurement;
noises; transducers; calibration.
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2102322 Telecommunication Transmission 3(3-0-6)

TELECOM TRANS
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Condition: Prerequisite 2102222

Wire and wireless communication; wire communication network; Z, Y, S, ABCD
matrices; connection and basic circuits, network transformation, transmission quantities,
signal transmission circuit techniques, wave filters, attenuator, impedance matching,
transmission line theory, equation, solution for low, medium, high frequencies, primary and
secondary constant; incident and reflected waves, standing wave ratio, line characteristics for
open, short, terminated load, lossless and lossy lines; reflections in time domain, bounce
diagrams, near-end and far-end crosstalk, differential signaling, composite line, types of cable
and unshielded twisted pair, coaxial cable; current cable standards.
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2102333* Linear Control Systems | and Laboratory 4(3-3-6)

LIN CONT SYS | & LAB

FEUUAIUANIBAUE 1 uasUfuRnis

Condition: Prerequisite 2102202, Corequisite 2102214 for EE students

Prerequisite 2310312, 2102391 for non-EE students

Open-loop and closed-loop control systems; mathematical models of physical
systems; linearization; block diagrams; signal flow graphs; basic control actions and
compensations; time-domain responses; Routh-Hurwitz stability test; control system design
by the root locus method; Bode and Nyquist plots; Nyquist stability criterion; control system
design by frequency response method. computer simulation and experiment of control
system design.
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2102356  Electrical Machines I 3(3-0-6)

ELEC MACH II
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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 induction motors.
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2102360  Electrical Power Systems | 3(3-0-6)

ELEC POWER SYS |
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Condition: Prerequisite 2102213

Introduction to power systems; sources of electric energy; power system
structure; load characteristics; basic power system calculation; electric power plants;
transmission line parameters; transmission line model and performance analysis; power
transformer model and per-unit system; electrical power distribution system; power system
equipment.
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2102371* Principles of Communications and Laboratory 3(3-1-5)

PRINC COMM & LAB
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Condition: Prerequisite 2102203 or Consent of Faculty

Communication models, wire/cable and wireless/radio; an overview of signals,
linear systems and Fourier transform; analog modulation; random process and noise in
communication systems; digital baseband transmission and power spectrum analysis;
Nyquist’s sampling theorem and quantization; pulse code modulation, delta modulation
and time division multiplexing; introduction to digital modulation and information theory;
introduction to communication systems (transmission lines, radio wave propagation,
microwave components and communication, satellite communications, optical

communication).
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2102385 Semiconductor Devices | 3(3-0-6)
SEMICON DEV |
AsUszRugansioind 1
Crystal properties and growth of semiconductors; atoms and electrons; energy
band and charge carriers in semiconductors; excess carriers in semiconductors; junctions;
field-effect transistors; bipolar junction transistors; optoelectronic devices; power devices.
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2102386* Electronic Circuits and Laboratory 4(3-3-6)

ETRON CIRCUIT & LAB
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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
circuits, operational amplifier and its applications, power supply module; experimental
topics relate to semiconductor devices, transistor amplifiers, frequency response, operational
amplifier and its applications
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2102387* Fundamentals to Digital Circuits 3(3-1-5)

FUND DIGITAL CIRCUITS
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Number systems and codes; Boolean algebra; minterms and maxterms; sum-of-
products and product-of-sums; Karnaugh maps; two-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,
subtractor, and multiplier; MOS and CMOS logic; VHDL for digital system design; logic
simulation and FPGA programmming.
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2102391  Electrical Engineering | 3(3-0-6)

ELEC ENG |
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Condition: Prerequisite 2304104 OR 2304108

DC circuit analysis; ac single-phase and three-phase circuit analysis; Kirchhoff's
laws; complex power; basic principles, efficiency and connections of transformers;
characteristics, operation, speed control and applications of dc motors, single-phase and
three-phase induction motors; introduction to low-voltage electrical system design and
protection.
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2102392  Electrical Engineering Laboratory | 1(0-3-0)
ELEC ENG LAB |
UuRn1samnssulnih 1
Condition: Corequisite 2102391
A laboratory work on electric circuits and machines: dc and ac circuits; three-
phase circuits; transformers; dc generators; dc motors; induction motors.
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2102401 Random Processes for Electrical Engineering 3(3-0-6)

RANDOM PROC EE
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Condition: Prerequisite 2102203

Basic concepts of probability theory; random variables; stochastic processes;
mean, covariances, and correlations; stationary random processes; analysis of random
signals; power spectral density; response of linear systems to random signals; amplitude
modulation by random signals; optimum linear estimators.
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2102420 Principles of Antennas 3(3-0-6)

PRINC OF ANTENNAS
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Condition: Prerequisite 2102222

Basic definition and theory; isotropic point source; power and field patterns;
directivity and gain; efficiency, polarization; input impedance and bandwidth; Friis
transmission equation, radiation from current elements; ground effects; radiation properties
of wire and loop antennas; array antenna; Yagi-Uda antenna and log-periodic antenna;
aperture antenna; microstrip antenna; modern antenna for current applications; antenna

characteristics measurement.
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2102421  Principles of Microwave Engineering 3(3-0-6)

PRIN MICROWAVE ENG
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Condition: Prerequisite 2102222

Review of Maxwell’s equations, plane waves; microwave transmission lines and
waveguides; microwave network analysis; impedance and equivalent voltage and current;
the s-matrix; signal flow graphs, impedance matching and tuning, microwave resonators;
power dividers and directional couplers; microwave filters; point-to-point microwave link;
radar system; microwave propagation; basic of microwave measurement; microwave
biological effects and safety.
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2102422  Principles of Telecommunications 3(3-0-6)

PRIN TELECOMM
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Condition: Prerequisite 2102371 or Consent of Faculty

Introduction to telecommunications; layered communication architectures;
transmission medium: wired and wireless; data link layer protocols: flow control and error
control; medium access control; circuit switching and packet switching; throughput and
delay performance analysis of communication link; introduction to network topology, flows
and graph theory; routing principles in circuit-switched and packet-switched networks;
introduction to queuing theory and basic simulation techniques; Overviews of cellular

mobile phone networks, optical networks, Internet and satellite systems.
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2102423  Digital Signal Processing 3(3-0-6)
DIG SIG PROC
MIUsEIIaNad Y ILTUAY
Continuous-time and discrete-time signals, spectral analysis; decimation and
interpolation; sampling rate conversion; discrete-Fourier transform (DFT) and fast Fourier
transform (FFT); probabilistic methods in DSP; design of FIR, IIR digital filters, multirate
systems and filter banks; discrete wavelet transform; introduction to some DSP applications
such as image processing, speech and audio processing, array processing.
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2102425 Data Communications 3(3-0-6)

DATA COMM
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Introduction to data communications and networks; layered protocols and
network architectures; basics of data transmission (characteristics of transmission media,
modulation, multiplexing); data link protocols (error detection, error correction, data link
control protocols), point-to-point protocols at network layer (routing, flow control, error
recovery); delay models in data networks; multi-access communications (Aloha, CSMA,

multi-access reservations); network security; cloud network, architecture and system.
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2102426  Traffic Engineering in Communication Networks 3(3-0-6)
TRAF ENG COMM NET
Amnssunsminlulassinedoans
Traffic engineering overview; traffic characteristics; performance evaluation by
computer simulation; introduction to traffic models in non-queuing/queuing systems;
application of traffic engineering in communication networks.
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2102427 Multimedia Compression Technology 3(3-0-6)

MMEDIA COMPR TECH
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Introduction to multimedia compression technology; statistical methods:
Huffman coding, facsimile compression, arithmetic coding; dictionary methods; image
compression methods; wavelet methods; video compression methods; audio compression
methods.
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2102428  Introduction to Image Processing 3(3-0-6)
INTRO IMAGE PROC
msﬂssmawammﬁaaﬁu
Fundamentals of image processing; image enhancement and restoration; image
segmentation; line and edge detection; morphology; image representations; chain code;
boundary and area descriptors; pyramid and multiresolution image representations.
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2102432  Linear Control Systems |l 3(3-0-6)

LIN CONT SYS |l

FEUUAUANLTUAY 2

Condition: Prerequisite 2102333

State-space representation of dynamic systems; mathematical modeling of
complex engineering systems; autonomous linear dynamical systems; stability analysis; linear
dynamical systems with inputs and outputs; controllability and state transfer; observability
and state estimation; state feedback and linear quadratic regulator; observer design;
observer-based controller; case study emphasizing computer-aided analysis and design.
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2102433  Digital Control Systems 3(3-0-6)

DIG CONT SYS
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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; desien of digital control systems using state-space

methods: pole placement design, estimator design; quantization effects.
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2102435*  Industrial Automation 3(3-0-6)

IND AUTOMATION
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Condition: Prerequisite 2102333, 2102386

Thermal sensors; mechanical sensors; optical sensors; signal conditioning; final
control elements; programmable logic control (PLC), distributed control system (DCS);
communication modules; human machine interface (HMI); alarm management systems;
selected applications to factory automation and process automation.
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2102436* Control and Instrumentation Laboratory 1(0-3-0)
CONT INSTRU LAB
UURN5AIUANLAL INAN
Experimental topics related to control systems and instrumentation.
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2102444  Introduction to Embedded Systems 3(3-0-6)
INTRO EMBED SYS
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Condition: Prerequisite 2102387 or Consent of Faculty
Embedded system architecture; microprocessor/microcontroller; memory; 1/0
and peripherals; embedded C programming; interrupt; DMA; embedded system networks.
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2102446 Fundamentals of Power Electronics 3(3-0-9)

FUND POWER ETRONIC
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Condition: Prerequisite 2102213

Basic principles of power electronics for electrical power processing and control,
basic power converters: AC-to-DC converter, DC-to-DC converter, AC-to-AC converter, DC-to-
AC converter and their operations; basic characteristics of semiconductor power devices:
diodes, transistors and thyristors.
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2102447* Electronic Engineering Laboratory 1(0-3-0)
ETRON ENG LAB
UYATRnAmnssudidnnsednd

Condition: Prerequisite 2102213
Experimental topics related to analog and digital electronic circuits
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2102456  Electrical System Design 3(3-0-6)

ELEC SYS DES

ﬂ’ﬁﬂﬂﬂLLU‘U’J\i‘ﬂﬂWﬁq

Basic design concepts; codes and standards; power distribution schemes;
electrical wires and cables; raceways; electrical equipment and apparatus; load calculation;
power factor improvement and capacitor bank circuit design; lighting and appliances circuit
design; motor circuit design; load, feeder, and main schedule; emergency power systems;
short circuit calculation; grounding systems for electrical installation.
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2102457  Fundamentals of Light and Lighting 3(3-0-6)

FUND LGT/LGTG

Mugusiuuasagnsdosatng

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; basic lighting design and simulation.
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2102458 High Voltage Engineering | 3(3-0-6)

HV ENG |
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Condition: Consent of Faculty

Uses of high voltage and overvoltage in power systems; generation of high
voltage for testing; high voltage measurement techniques; electric field stress and insulation
techniques, breakdown of gas; liquid and solid dielectric; high voltage testing techniques;
lightning and protection; insulation coordination.
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2102459 High Voltage Engineering Laboratory | 1(0-3-0)
HV ENG LAB |
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Condition: Prerequisite 2102458

A laboratory work on high voltage engineering: generation of dc and ac high
voltages and impulse voltages; measurement of electric field dielectric losses; breakdown
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

resistance measurement.
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2102461  Electrical Power Systems |I 3(3-0-6)

ELEC POWER SYS I

szuulnngs 2

Condition: Prerequisite 2102360

Power system modeling; network equations; load flow analysis; economic
operation of power systems; symmetrical faults; symmetrical components; unsymmetrical
faults; protective devices and power system protection; power system stability..
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2102463  Electrical Power System Protection 3(3-0-6)

ELEC POW SYS PROT
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Condition: Prerequisite 2102360

Introduction and philosophies of power system protection; instrument
transformer; protective relays; non-directional and directional overcurrent and earth fault
protection; differential protection; protection of transmission line, power transformers,
generators, motors, buses, reactors and shunt capacitors.
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2102464 Fundamentals of Electric Motor Drives 3(3-0-6)

FUND ELEC MOTOR DRIVES
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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
drive systems; applications of electric drives.
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2102465* Electrical Power Laboratory 1(0-3-0)
ELECT POWER LAB
UumnisluAagda
Experimental topics related to power systems and electrical machines.
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2102472  Fundamental of Digital Communication 3(3-0-6)
FUND DIG COMM
Mugrumsdearsida
Condition: Prerequisite 2102371 or Consent of Faculty
Signals and Spectra; random signals and power spectral density; review of

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 equalization; time synchronization; multipath fading channels; spread

spectrum techniques; multichannel and multicarrier systems; introduction to information

theory; source coding, channel coding.
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2102473 Communication Engineering Laboratory 1(0-3-0)
COMM ENG LAB
UftRnAmnssudeans
Hands-on laboratory in three major areas related to communication engineering,
namely, telecommunications, electromagnetic waves and digital signal processing.
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2102474  Communication System Design 3(3-0-6)

COMM SYSTEM DESIGN

ﬂ’]iE]iJﬂLL‘U'Ui%U‘Uﬁ@ﬁ'ﬁ

Condition : Prerequisite 2102422

Trends of telecommunications; wiring (twisted pair, coaxial, optical fiber and
standard interfaces such as RS-232); switching, PABX and call center; architectures,
characteristics and standards of local area network (LAN); metropolitan area network (MAN)
and wide area network (WAN); intelligent buildings; Internet and intranet; cable and security
management; design of intelligent buildings; desien of MAN and WAN; economic
consideration; traffic and future planning for expansion; applications and case studies.
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2102479  Optical Fiber Communication 3(3-0-6)

OPTIC FIBER COMM
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Condition: Prerequisite 2102322

Overview of optical fiber communications; wave guiding in optical fibers, mode
theory for dielectric circular waveguides; signal distortion in optical fibers due to loss and
dispersion; optical sources, laser diodes; modulation techniques; photodetector, optical
receiver operation; digital transmission systems, power budget analysis; dispersion
management; optical fiber amplifiers; principle and components in WDM systems;
introduction to FTTX.
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2102488  Semiconductor Devices |I 3(3-0-6)

SEMICON DEV I

AeUseRugansfaian 2

Condition: Prerequisite 2102385

Review of physics and properties of semiconductors; compound semiconductors;
metal-semiconductor junctions; heterojunctions; MESFET; heterojunction transistors (HEMT
and HBT); microwave devices; introduction to quantum and nano-electronic devices.
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2102489  Principles of Analog Circuit Design 3(3-0-6)

PRIN ANALOG CIR

NINNITOBNLUUINITTIBQ UL

Condition: Prerequisite 2102386

Transistor fabrication in integrated circuits; transistor modeling in integrated
circuits; passive devices in integrated circuits; one- and two-transistor amplifiers; differential
ampilifiers; current sources and active loads; voltage and current references; output stages;
operational amplifier analysis; frequency response; feedback, stability, and compensation;
basic operational amplifier design; basic communication circuits; commercial analog circuits;
applications of analog circuits
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2102490  Electrical Engineering Pre-Project 1(0-2-1)
ELEC ENG PRE-PROJ
Tassenidmnssulnitugiu
Condition: Consent of Faculty
Problem framework; guidelines for problem solving and solution of an electrical
engineering project.
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2102499  Electrical Engineering Project 3(0-6-3)
ELEC PROJECT
Tasaadmnssulni
Condition: Consent of Faculty
Practical and interesting projects or problems in various fields of electrical
engineering: power, electronics, control systems and communications.
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2102505  Introduction to Optimization Techniques 3(3-0-9)

INTRO OPT TECH
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Condition: Prerequisite 2102202 or 2102205 or Consent of Faculty

Review of linear algebra; solution of nonlinear equations; optimality conditions
for unconstrained optimization; numerical methods for unconstrained optimization: steepest
descent, Newton’s, variable metric and conjugate gradient methods; optimality conditions
for constrained optimization; numerical methods for constrained optimization: penalty and
barrier function methods, sequential quadratic programming; solutions of linear programming
by the simplex method.
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2102531  System Identification 3(3-0-9)

SYSTEM IDENTIFICATION

ANSWILUUTIADIVDITEUY

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-world
applications of system identification.
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2102536  Nonlinear Control Systems | 3(3-0-9)

NONLINEAR CONTROL SYS |

seuUAIUAN LBy 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
design.
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2102540  Microcomputer Systems 3(3-0-9)

MICROCOMPUTER SYS
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Condition: Prerequisite 2102444 or Consent of Faculty

Microcomputer hardware: CPU, bus, memory, /O units; interfacing techniques
and programming; interfacing peripherals; software design techniques; real time systems and
programming; microcomputer operating systems; high-level languages; microcomputer
applications in control and instrumentation.
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2102544  Advanced Embedded Systems 3(3-0-9)

ADV EMBED SYS
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Condition: Prerequisite 2102444 or Consent of Faculty

Hardware and software platforms for embedded systems; devices and buses;
embedded programming; real time operating system; hardware-software co-design in an
embedded system; testing.
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2102545 Digital Integrated Circuits 3(3-0-9)

DIGITAL IC

WITTWLUULBULAY

Condition: Consent of Faculty

Internal circuits of different families of gates; NMOS, CMOS, ECL, and PECL;
internal configuration of large-scale integrated circuits including ROM, RAM, PAL, PLA and
FPGA; dynamic digital circuits such as domino and clocked circuits; input/output interface
circuits; testing and verification of digital integrated circuits.
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2102546  Analog Integrated Circuits 3(3-0-9)
ANALOG IC

NITTWUUULBUZADN

Condition: Consent of Faculty

MOS transistor models; operational amplifier design; stability and frequency
compensation of feedback amplifiers; bandgap references; switched-capacitor circuits; effect
of nonlinearity and mismatch; oscillators and phase lock loops.
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2102547  Cognitive Engineering 3(3-0-9)

COG ENG

AmnssuAaniv

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

SWIT PWR PROC |
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Condition: Consent of Faculty

Analysis of PWM converters and their derivatives; phase-controlled rectifier and
PWM inverter operations and characteristics; PWM converters modeling using circuit
averaging and averaged-switch modeling technique; dc and ac models of PWM converters;
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 their applications.

N1536A5182995uUaad UL UUAIR UL TAgLO1LAZ 199 50UV 19T UUa Y dnvus
audfuaznsvhaurennssenssuamuaumawazdunesnesuuuiiduidagdy 1135318092993
wasfunuuiisuidagidy ngisnsiadeisesuarisnislduuiasaadevesaing wuudiaoslings
wazhuuaadlvladurenasulasiusuuiidudagn Huduaelouvesaswiaiu n1sdnasue
gramosuuukUsaunieiad n1saruausulasiuwuuiidudagdu n1sussyndldieasises
nszuafiiinsmuauilasasudasiulasdunesinesuuuiiduidagdy mslinszisesdunesines

wuuLslowuutlagisn1susERnameANNivanyaLazn1sUTEENALI9a B U T o T UULT LoD



86

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

SEMICOND FAB TECH

walulaBnsudnanshadani

Condition: Prerequisite 2102385 or Consent of Faculty

Integrated circuit fabrication technologies: crystal growth, vapor phase epitaxy,
liquid phase epitaxy, molecular beam epitaxy, thermal oxidation, thermal diffusion, ion
implantation, chemical vapor deposition, metallization, lithography, annealing, assembly and
packaging, future trends.
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2102581  Digital Circuit Design 3(3-0-9)

DIGITAL CIR DESIGN
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Condition: Prerequisite 2102383 or 2102386 or Consent of Faculty

Introduction to digital circuit design; synthesis of logic circuits; CAD tools and
VHDL; standard chips, programmable logic devices and gate arrays; optimized
implementation of logic functions;, combinational circuit design; synchronous sequential
circuit design; system controller; digital system design; microcontroller based design
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2102582 Photonic Devices in Optical Communication Systems 3(3-0-9)

PHO DEV OP COMM
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Condition: Consent of Faculty

Fundamentals of semiconductor physics; electronic and optical properties of
semiconductors; optical processes in semiconductors; junction theory; propagation of light;
waveguide theory; waveguide couplers, coupled-mode theory; operating principles, structure

and properties of LEDs, laser diodes, photodectectors, optical modulators/switches, optical
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amplifiers and semiconductor optical amplifiers (SOAs); the fabrication technology of
photonic devices.
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2102583  Introduction to Quantum Mechanics 3(3-0-9)
INTRO QUANTUM MECH
nafmanspoui oy
Condition: Consent of Faculty
Schroedinger’s equation; bound states; wave packets and uncertainty relations;
scattering by simple barriers; expectation values and operators; angular momentum;
hydrogen atom; expansion principle and matrix formulation; perturbation theory.
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2102584  Introduction to Nanoelectronics 3(3-0-9)

INTRO NANOELEC
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Condition: Prerequisite 2102385 or Consent of Faculty

Introduction to nanotechnology; nanoscale fabrication (e.g. photolithography,
electron-beam lithography, self-assemble growth); nanoscale characterisations (e.g. SEM,
TEM, AFM); 1D quantum structure (quantum wires); 0D quantum structure (quantum dots);
single electron devices; carbon nanotubes; molecular electronics; DNA chips; quantum dot
cellula automata; MEMS/NEMS; spintronics.
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2102585 Biomaterial Science 3(3-0-9)

BIOMAT SCI
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Condition: Consent of Faculty

Biological interactions with materials or any invasion: protein adsorption, blood
coagulation, inflammation, immunology, hypersensitivity and infection; various types of
biomaterials that have been used in biomedical applications: metals, synthetic polymers,

hydrogel, ceramics, composites, and natural materials.
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2102588 Biomedical Electronics 3(3-0-9)

BIOMEDICAL ELEC

dildnnsednddiunng

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
flow measurement; catheterization; electrical hazards and prevention; medical
instrumentation; computer in medicine.
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2102589 Laser Engineering 3(3-0-9)

LASER ENGINEERING

ImnssuaLees

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
and nonlinear optics.

nguifiugu Tiun dundinuvesesaey anmiundsnuiiiussansuinaiiung
NISANBLALLUUGIINIIR  AITAPLELUULEN nanNISVBLLaLEDS LLﬁQﬁLﬂUi%LﬁSU LaLgasing
wosveuds lawesasfwini msvssgndlfiaweflumensunmed lumsiaidosns A

wiugdgs lumansauwian lusunsuandan luduanlasalny luaunisuananin lalaunsy

wazlumanaslai@adu

MBS A3 UNETIEIV0IMNINININITAN NI mnpdniugiuneadmansuag
Weeans waznmviugunmnssy Wulusuiiszylagmhenunuinisnis

aoudmMIuTIVITU



anpagnspinm Iy
GRS IILIEREIREY
V5 M 09052

R Ty ) : §4a. 08
OUIHIE T i PN IUNPING 183 o

LLUULauaﬂsUUsaLmea ngns
maﬂsuﬂqmr’ﬂwangmiqmnisumamﬁmsﬁm
#1973 3Anssuinin atul we. 2559
ANIEIAINTTUATENS
JUIRINTUNATNG1RY

‘ViﬁﬂﬁﬂiQ‘U'Uﬂ\iﬂﬁ’]')ﬂlﬂiUVl‘i"lU/’iU'ﬁiJ\iﬂ’]iLUﬂﬁauﬁ]’lﬂﬁ']Uﬂ\‘l’NﬂﬂJwﬂi‘iﬁJﬂ'liﬂ’liE]ﬂ&lﬁﬂ‘hﬂ
LNE]TL!‘VI 5 unsau 2560

wangasuuusaudled Suldiudndnwiiulnisdnen
Aawin1an1sAnuiu Ynsdnwr 2560 Wuduly

wanalun1suTudgeudly

Uiml.f'ﬂ‘uiﬂ'sadﬂawaﬂawsua“i"lwm 1UWaﬂdF!iLﬁﬂ’1ﬂﬂaE]ﬂG]’]iJ'iSLUEJUﬂm“’ﬂ‘J‘ﬁJm'iﬁﬂ’]’.lmﬂi

'J"ma'a'tmwu:a"mwwma'\maws FfiuguSimnss ueririamemamnssy fanimns
aliinmsiusasSeyan Ysenatledng wazydidng Tumsuseneuin@wimnssumuay we. 2558

a1szlun1susuusauile

5.1 waeude nguivilnihinds lunduividsfuidon Hu nduduluihigs (1)

5.2 i nguividaduiden Ae nduinliiiigs ) wazthesein
2102456 m3pankuuIzuUlWii (Electrical System Design) 3(3-0-6)
2102463 n1stesiuszuulil (Electrical Power System Protection) 3(3-0-6) uay
2102464 ﬁugmmﬁumﬁauuamaﬁviﬁw (Fundamentals of Electric Motor Drives) 3(3-0-6)
90 ngadvnden T nauivideiuden nguidvilvimhas (2)

5.3 wWavue nguinlwihdoms lunduintaiuden Dy nguiviwihdeans (1)

5.4 i nauiviteduiden fe nduiuiliideans (2) uasdheseien
2102420 dnN159898°89I077 Principles of Antennas 3(3-0-6)
2102421 vann133mnssululasiav (Principles of Microwave Engineering) 3(3-0-6) ua
2102479 m3sdeansidulerauas (Optical Fiber Communication) 3(3-0-6)
0 ngudvnden Wil nauivideiuden ﬂa'ﬁmiw%ﬁams (2)

55 Yumedurenisideniisusedvnvesnguiviiduiden Lwamuumt.mmamsaamwsru

o

Fousgivdmsutianiussainay wa‘buaummﬂimauawmmnisumuﬁu gmn \\

/ s
Armnssulyin / by



6. lassadrviangasaandnisuiuussudly WewSsuidisuivlassadiady uasinusinnsgiu
VANgRIIEAU USEYns w.A. 2558 va9nsensafngdnisusingaedl '

[AruunU28in]
NUIAT87Y LNEUYINTENTANWIZNG Tassadrafy Tassadrelugd

1. | nuedwdnwvialy 30 wiiein 30 BU8An ALLAN
2 wmm‘iﬁmﬁugmmmﬁmmam% - 21 mein AALFIY

warInermans
3. | vuedvany 72 wiufn 87 wiq8An ALLAL
3.1 ngadydedy 67 wilieiin GNTH
‘ 3.2 nguivladuGen 14 wiqsfn AdLAN
3.3 nguvnaen 6 mihefin R
4. | wnaivdenias . l 6 AR 6 MUEAR ALLAL
wieinsiulildasnin 144 wuaefin AdLAL

[s1e3rnguivdeduLaen]

ngudydsduidan

Wy wAtyluy

(Anefue) (GRLRTAT))
WGoniSey 2 ndudvn warluwdaenduivifiden douden | @enSeu 2 nquiviain nguinlitiihids (1) ngudan
Beuagiedes 2 einussens uas 1 91e3nUfting | seuumuau nduduiliiihdeans (1) uagnguie
Sidnnseiind Tnefluudaznduiniiden doudendeu
atadey 2 S96vUsIENY way 1 EdvURSRS vl
(1) dwsudaniivsrasdasvaluaygindsznauinnin
Amnssumuan a1wianssulvil @ulwihigs)
wfoudsusedunlunguinlviidide (1) fisgy =
uaz s1e3wilunauinlwinmas (2) Wudu uag
(2) Swiuidniivszasdazuslusyyinusznouindn
ArnssuaduAn @arvdaanssulady (ulwi
foans) szfesFuuneiuilundguiviluiindesns (1)
fiszy = uag Modvlunguivilwihdedans )
Wiudy  eldfseinasy audsznidame
Yenssumans @Uuudle) Fos edvianens
Aenssu avndmnssulvil snudsemeaniianng
fddndaassuiioveluoygindsznauiendn
Amnssuaiugy lundngnsdmnssumansiudia
a13anssuldia ndnansusuuse w.e. 2559
TnsanusatdmisAnfiuAniiiu 14 mizein
Tfulunbheislungidnidenuas mietvidondld

2102461 szuulWiiings 2
2102465 UHURN1sIANAES

2102461 sezuuluiihiigs 2 . (3
2102465 UFuRnsludiid (1

HGHELRIRTEHEER nqudrlWAiAs (1)
2102356 \a3esdnsnaluii 2 (3) 2102356 3osdnanaluii 2
2102446 ﬁugmaéﬂmaﬁﬂéﬁwé’a (3) 2102446 ﬁugwu&é‘nmaﬁnﬁﬁﬁa
2102458 Jminssulniiusega 1 3) 2102458 Amnssulviiusias 1 /
2102459 UfuRn slniusaas (1) | 2102459 UFURNslasaas / ;’/
)
)

g ——.




3

a3yl (2)
2102456 n1seRNUUUTEUUINTN (3) **
2102463  msUsaiuszuului (3)*
2102464 Mugunistuedounawmesluin  (3) =
winewe ** fo TedniizeuievelusynnUszney
Andwimnssuaiuau awdmnssului @uli
M)

NENIVITEUUAIVAY NguIYTTUUAIUAY

2102401 nsguaunsgudmiuImnssulvi 3) | pudu

2102432 sguueuaudadu 2 (3) | AuAY

2102433 szuumuauduay 3 | Audy

2102435 mimuaudnludilugnamnssy (3) | Audu

2102436 YFiAn1sAuRuua inay (3) | Audw

ngudvilnidesns ngudunlviirdeans (1)

2102322 msdeinudyyininsaiuia (3) | 2102322 msdsudygyrunsauuiny (e

2102423 msUsgianadygaudauay (3) | 2102423 mydsznanadygnandaay )=

2102425 mﬁﬁlam'rﬁaga (3) | 2102425 mi?iamﬁi'au‘_a (3)

2102472 Hugrunisdeansiia (3) | 2102472 ﬁugwunﬁﬁami?\ﬁ i (3) xx*

2102473 UUAMAmnssudoans (1) | 2102473 YftAMAmnssudeans (1)
ngudulnidesns (2)
2102420 ¥aNN15VBIFEBINA (3) *x
2102421 vanms3mnsdlulasiaw (3) *xx
2102479 msdomsduleruas (3) *e»
mnewe ** fis seiniFeuiioveluoyyausyneu
Andwiransumuay awimnssunih (el
doans)

nguivdidnuseing nduiuididnnsaiing

2102444 sguuilsiudaeiu (3) | AusY

2102446 ﬁumuﬁlﬁﬂmaﬁﬂéﬁwé’a (3) | aufu

2102447 Uﬁﬁamsamnsmmé’ﬂwsauna (1) | Audiy

2102488 Asusy wﬁmimmm 2 (3 | audu

2102489 ¥anM1398NLUY NI TEUNY (3) | Audu

[s183vnguivaidan]
naxdvdon
Ly uitluTui

2102420 #dnN5T8IAIDINA @) | feldnguidntaduiden nguiulwideans (2)

2102421 vanmyienssululasiom (3) | drelunguinivduiden nguivlvidhdeans (2)

2102422 wanmilnsauuiaw (3) | Audu

2102426 Imnssumsniinluniodisdeans 3) | audiy

2102427 wealuladnstudndeuszay 3) | audu

2102428 myvszananammosiu 3) | Audy

2102456 M308NKUUTEUULNAA 3) | dhelungudndsiuden ngudval (2~)M~

2102457 Wugrusunamaznisdesdaing (3) | Audy :{ p= /',}

2102463 nstosduszuuluih (3) | drelunduivideduden nguduflwim

2102464 Hugrumsiuiedousaimasivi (3) | delungudndsduiden nau 31!’@1 1 g«




4

naudvdan
LR uhlolua
2102474 MIVONUUUTZUUADAS (3) | auiu
2102479 msdeanduletiuas (3) | elunduividsduden ngudvilwihdaans (2)
2102505 wiallan1seeudludideiu (3) | Asdu
2102531 AMIUIMUUTRD9VNTEUY (3) | aafiu
2102536 szuumuRuliiudu 1 (3) | Aoy
2102540 szuvlulasrouiunes (@) | pudu
2102544 szuui]qﬁwxuqq (3 | Audy
2102545 S3UUTIMLUULTNAY (3) | padn
2102546 s¥UUIMUUUDUIABN (3) | audu
2102547 Jamnssupaniiv (3) | Aufn
2102548 nssAsudasgUuuuiadliileneBaing 1 (3) | Audy
2102549 waluladnsesnuuuiassdaarsissnh  (3) | audy
2102581 N398NLUUNATTNAY (3) | Aahi
2102582 AwseAvglvladndluszuvdesomuas  (3) | udy
2102583 namansmoudiuieasiu (3) | Addiy
2102584 wludidnnsedndidediu 3) | Audu
2102585 Fr¥anmrans (3) | Andin
2102588 Bidnvsatindduume @) | Audu
2102589 ArmnssiLalees (3) | audu

fusasmnugneesraslaya

GITiEN) R— "\}’b' U

.......................................

(Aan319198 A.awIll WwwsAvans)
AMUAAUYIFINTTUAENS

it o2 dou B e, A2bD...
(@uw) 621
(rhemans1nnsd asduves ana o oysen)
78483M1TUR
UfuRnisunuednisud
fuit b e LB K Pl




a o g
UsznA Aaimnssuamans (@duudly asm 2)
A = a = a Anﬂ L) d
389 TeiramEmHmnssy admnssalni aadsenaanicans ildedeaieuieve
TusygnUseneuivIwimnssuniuay

TuvdngnsiemnssumansUndin aruimnssulni vdngmsusudge we. 2559

Tnoftdunsauenslitussne posdrnssuemnans gunasnsalimiivends e sedvianyms
Smnssy anuimnssulaiin mudsemeaniemns AlAsteaseuieveluaygnuszneviv@wimnss
muru lundngmsirmnssuenansiadin avimnssli vdngnsuSuuss we. 2559 welsidulunny
59 J8UANENTIUNITANIAINT dﬁaaﬁmﬁugwumﬁwmmam% ﬁ‘mﬁugmmﬁﬂfmﬁu WarIYURNE
meirmnssu fanimnsaglinisiusessiygn Usenmatledns wayydivns Tunsussnevinndiwimnssy
AuAa A, 2558 Barmualiiviamnernadmnssuynate Fosilnsideunisaousic 8 nguseivuass]
wireRnufulitesnin 24 wiaghaty pagdmnssumansSaweusenie Jesreinlundngns
AennssuaansUaidio aruiennssulndin vangmsuTudge we. 2559 faanss AUy Taudiaidn
Anwrdauadnnsiine 2559 uduly uasUssasdazuslueygiauseneuiv@wimnisuriugy @1v1

Senssulniin asdesamedouseuliasy mussasseaenanswuuineysenell

Y v ¢
Usene o il L8 NUANUS WA 2563

-—h.\
(MEn319158 P3N LeYITEUANT)

=
ALUUN



- o & A
srgazBpaRUUYTNgUIENIAAMSIAINTSUANERT (QUURALY ASIN 2)

< a a a a da v oo -
1599 518V UAWIEN19IAINTTN 8197173AnTTUINHY auuszmAsanTdIAang VOELILNEINRLED)

TusysyinusznauivnBwinanssunaugu arvniaanssalniy (@ulwifig)

GGHERUELT e lundngnsianssuaansddin areriainssuluii
muUsENIA nangasuIuuge w.A. 2559
Y9IENT
Aeng
i 2102311 Electrical Measurement and Instrumentation

L7 A Q
(NMsinuasmsesiiaianialuin)

2 2102253 Electrical Machines | and Laboratory (w3asdnsnaludia 1 uas Uijusnig)
151
2102465 Electrical Power Laboratory (UfuAnnstuinga)

3 2102456 Electrical System Design (n1seenuwuuszuulnii)
4 2102360 Electrical Power Systems | (syuulndininds 1) uaz
2102461 Electrical Power Systems Il (szuuldiinAas 2)
5 2102446 Fundamentals of Power Electronics (§L§nmaﬁﬂﬁﬁ’15\1ﬁu§ﬁu)
6 2102308 Properties of Electrical Engineering Materials

(eriRvesianmaimnssuluii)

7 2102463 Electrical Power System Protection (nMstesfiussuuln#n)

8 2102464 Fundamentals of Electric Motor Drives (ﬁ’uj'lumiffuLﬂaauuakmaﬂWWﬂ)




a o Y d
iqﬂaxLaﬂﬂLL‘N‘UV’I"]El‘ljﬁsfﬂﬁﬂﬂw']ﬂ?ﬂii&lﬂqﬂﬂ% (QUULLm‘U ASIN 2)

a a a a a da 'Y P <
L399 YAV ULNISNINIAANTTU aﬂﬂﬁQﬂQniiulwﬁﬁ nudsEnIAanN1AING Wuaﬁﬂa\uiﬂutwaﬂa

TuaygausznaudeBwisanssuniuau svideanssuliin (eilwindesns)

NENsIEIT s luvdngasisnssuaansiadin aen3rnsulni
AuUsENTA vangasuTuue WA, 2559
BN
AINT
1 2102311 Electrical Measurement and Instrumentation (Msinuasiriesiasamality
2 2102371 Principles of Communications and Laboratory (ndnnssyuudeans uax
U§jURnns)
3 2102425 Data Communications (msﬁamﬁa;&a)
4 2102472 Fundamentals of Digital Communication (ﬁugmmﬁaa'ﬁaﬁﬁa)
5 2102322 Telecommunication Transmission (AMsaN L& QIAINITANUIAL)
6 2102479 Optical Fiber Communication (msﬁaamé’u‘laﬂmm)
7 2102421 Principles of Microwave Engineering (manmarmnssulilasiw) wis
2102423 Digital Signal Processing (NMsUszinanady 1aTLa)
8 2102420 Principles of Antennas (MdNN15Y8IAEBIN"A)

L=y ! d ' 1 a 1 d < a '
waneve, 183 lungai 1-6 awnngs drusedvilungui 7 uar 8 Thiden 2 Ju1 lnganidenainngu

Tanguuilwsevisansnguils





