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2102579* asdemsrmudulethuasazeadisznoy 3(3-0-9)
OPTICAL FIBER COMMUNICATION AND COMPONENTS
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2102525%* N3 19UALLAZIANITIATOUY 3(3-0-9)
NETWORK PLANNING AND MANAGEMENT

2102526 Tnseeuazmsdemsndend 3(3-0-9)
MOBILE COMMUNICATIONS AND NETWORKING
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2103106 ENGINEERING DRAWING 3
2301107 CALCULUS I 3
2302127 GENERAL CHEMISTRY 3
2302163 GENERAL CHEMISTRY LABORATORY 1
2304103 GENERAL PHYSICS I 3
2304183 GENERAL PHYSICS LABORATORY I 1
5500111 EXPERIENTIAL ENGLISH I 3
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2100111
2109101
2110101
2301108
2304104
2304184
5500112

2102203
2102204*
2102206
2102208
2102210
2103213

XXXXXXX

2102205*
2102211
2102221*
2102241*
2102281*
5500208

XXXXXXX
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U0 1 mansAnyIN 2

EXPLORING ENGINEERING WORLD
ENGINEERING MATERIALS
COMPUTER PROGRAMMING
CALCULUSII

GENERAL PHYSICS II

GENERAL PHYSICS LABORATORY II
EXPERIENTIAL ENGLISH II

37U
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U9 2 p1amMsAnEIN 1

PROBABILITY AND STATISTICS FOR ELECTRICAL ENGINEERING

DIFFERENTIAL EQUATIONS AND TRANSFORMS
INTRODUCTION TO ELECTRICAL ENGINEERING
PROGRAMMING FOR ELECTRICAL ENGINEERING
CIRCUIT THEORY I

ENGINEERING MECHANICS I

GENERAL EDUCATION I

591
9 2 pamsdAnyIn 2

ELEMENTARY LINEAR ALGEBRA AND APPLICATIONS
ELECTRICAL CIRCUIT LABORATORY

ENGINEERING ELECTROMAGNETICS

DIGITAL SYSTEMS

PROPERTIES OF ELECTRICAL AND ELECTRONIC MATERIALS
COMMUNICATION AND PRESENTATION SKILLS

GENERAL EDUCATION II

37U

HUIYNA

34



= A 3 Qlwdy
HNHﬂWiﬁﬂHTﬂT]3LK”Hﬂuﬂ1Numuqqﬂﬂﬂu

(1) wangasasanssy dhuvuadmnssuliiuazuaudlihdods

AW

2102351*

2102352%*
2102332
2102372*
21002XX
XXXXXX
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2102399*
2102xxx

XXXXXXX

2100301

318791
9 3 mansAnIN 1

FUNDAMENTALS OF ELECTRICAL POWER ENGINEERING AND
SMART GRID

FUNDAMENTALS OF POWER ENGINEERING LABORATORY
LINEAR CONTROL SYSTEM I

PRINCIPLES OF COMMUNICATION

COMPULSORY ELECTIVE (IT)

GENERAL EDUCATION III

GENERAL EDUCATION IV

37
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ELECTRICAL MEASUREMENT AND INSTRUMENTATION
ELECTRONIC CIRCUITS

CAPSTONE PROJECT

EE COMPULSORY ELECTIVE

FREE ELECTIVE 1
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ENGINEERING PRACTICE
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2102253
2102332
2102372*
21002XX
XXXXXXX

XXXXXXX

2102311
2102341*
2102399*
2102xxx

XXXXXXX

2100301

5189%1
3 3 mamsdAneIn 1

ELECTRICAL MACHINE I AND LABORATORY
LINEAR CONTROL SYSTEM I

PRINCIPLES OF COMMUNICATION
COMPULSORY ELECTIVE (IT)

GENERAL EDUCATION III

GENERAL EDUCATION IV
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ELECTRICAL MEASUREMENT AND INSTRUMENTATION
ELECTRONIC CIRCUITS

CAPSTONE PROJECT

EE COMPULSORY ELECTIVE

FREE ELECTIVE 1
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ENGINEERING PRACTICE
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2102491* ELECTRICAL ENGINEERING PRE-PROJECT 1
2102xxx EE COMPULSORY ELECTIVE 3
2102xxx EE COMPULSORY ELECTIVE (LAB) 1
2102xxx EE ELECTIVE 3
210xxxx COMPULSORY ELECTIVE (MULTIDISCIPLINARY & 21°" 3
CENTURY)
5500308 TECHNICAL WRITING FOR ENGINEERING 3
37U 14

A a = A
U9 4 1AMSANYIN 2

2102499 ELECTRICAL ENGINEERING -PROJECT 3

2102xxx EE ELECTIVE 3

2102xxx COMPULSORY ELECTIVE (MULTIDISCIPLINARY & 21°"
CENTURY)

XXXXXXX FREE ELECTIVE II 3
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2102491*  ELECTRICAL ENGINEERING PRE-PROJECT 1
2102xxx EE COMPULSORY ELECTIVE 9
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2102xxx COMPULSORY ELECTIVE (MULTIDISCIPLINARY & 21°" 3
CENTURY)
5500308 TECHNICAL WRITING FOR ENGINEERING 3
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2102499 ELECTRICAL ENGINEERING -PROJECT 3

2102xxx EE COMPULSORY ELECTIVE 6
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2100101  Exploring Engineering World 3(3-0-6)

EXPL ENG WORLD

no3lanIAINT Iy

Engineering; engineering disciplines and engineering works in daily life and their relationship with
other disciplines and current issues; roles, duties, skills, professional advancement and ethics of engineers;
applying design thinking to define and solve problems.

Srnssumiaa; sansmadmnssusazaumamnssuludialszriumazanudon Teaty
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2100201*  Introduction to Artificial Intelligence 3(2-2-5)
INTRO Al
Toyamlseaudifosdu
Introduction to artificial intelligence related to scope, historical background; Concept for design;

knowledge representation; memory structures; probabilistic reasoning; decision making; fuzzy-logic; genetic

algorithm; chaotic
sldy "9 = a 4 a @ 9
AITNIWUFTIUITIAWY VOULUA LLZ‘I%TI?J”IGUGQ‘]jﬂJUﬂJﬁJ'izﬂH;@ HUIAANIIDDNUUY AIUNUAITNY
o ] I v A 4 a o [
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2100202* Introduction to Data Science and Big Data 3(2-2-5)

INTRO DATA SC/BIG DATA

ﬁyu;gmﬂjamé’ﬂmii‘fﬂmi%’agamum“lmj

Condition: Prerequisite 2110101

Basic knowledge related to definition of data science and big data; Knowledge and skill in
exploratory data analysis; skill in data preparation; skill in data storage and retrieving; data analysis using tools of
data sciences; data visualization skill

ﬂ3m§"1ﬁu§m;ﬁmﬁ'uﬁﬁﬁﬁ’ﬂmmmm data science 148 big data; A3 Haz iy Tun1h

. o . Y v I
EDA (Exploratory Data Analysis); intz lunsiss endioya (Data preparation); finbg lumssamnuiagaa

79 9 A

foya; N1531AT1Z1HY0YaAILIATDINII Data Science; Hnyz TUN5 visualize Yoyya

2100223*  Entrepreneurship and New Venture Creation 3(3-0-6)
ENTREPRENEURSHIP

< Y a ]
anuiludilszneumsnumsadiegine nu
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Concepts of entrepreneurship, concepts and processes of business opportunity analysis, design
thinking for innovation business idea development, identifying target customers, analysis of customer’s problem
and need, developing unique value position for product and service, business models and revenue model, legal
aspects for innovative entrepreneur, business idea presentation

uwadanuiludilsznouns tuifanaznsyuaumsins iz lenanegsne msnad
ponuuy lumsiauuRagsnauianssu mimmuangugnanthvue nsimsigiilamuezany
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2100224*  Technopreneurship 3(3-0-6)

TECHNOPRENEURSHIP

anuiludiszneumsgsnama ulad

Concept of technopreneurship, characteristics and motivation for technopreneurs, intrapreneurship,
entrepreneurial mindset and process, opportunity analysis of technology business, technology business model
design, sources of fund for technology business.

uuaRanuiludilsznouns tuifanaznsyuaumsains iz lemanagsne msnaid
ponuuylumsianuuIfagsnauinnisy minmuanguandthvine msimsigddamuezany
Apan1sgnmn msviannquaiithuendnyaivesdufuaziims uuusaesgsuazuanensmeld

a I o a 1 a a
UBIFIND ﬂﬁ&’lﬂuﬂaﬁﬂWﬂﬁ’l'ﬁiUﬁﬂﬁ%ﬂ@ﬂﬂ?iﬁﬁﬂﬂu?ﬂﬂiiﬂ NMTUNTUBLUINATIND

2100225*  Design Thinking Principle 3(3-0-6)

DES THKNG PRINC

NANMIAATIOD NI

Principles of Design Thinking method; Basic concept of prototype design; Basic concepts of self-
assessment; Self-assesment based on knowledge, skills, people and working conditions; Research and analysis of
information given by professional opinions; Development of action plan for sustainability

@

WANMIVBIBNITAMTIDONUUY; HANMTOBNUUUAULD; HANNITMITNAUINBZNTSIN
dnes; Mmatsziiuaueaniaduaud fine Yaaauaganminadoun1siau; miisenazinszivoya

Taofiamiiuandiidszaunisal madaurnaiems U

2100226*  Problem Solving Principle 3(3-0-6)
PROB SOL PRINC
nanmsaaud llay
Principles of problem solving based on data; Assumption setting; Assumption verification; Problem

prioritization; Application of statistics for correlation analysis; Planning for problem solving
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2100301 Engineering Practice 2(0-18-0)
ENG PRACTICE
=y a
ﬂ?il?»]ﬂ\ﬂuﬂ'lfl?ﬁ?ﬂiill
a A A v 9 a A A o °
ﬂ1§ﬂﬂ\111&3ﬁ')ﬂ55116],14lﬁ1‘11TVILﬂEJ'J"UEN ﬂ?ﬂi@]ﬂ1§ﬂllﬁﬂl@\nﬁﬂ]ﬂi‘V]llﬂi%ﬁﬂﬂ?im‘l.]igin
UIHNONTU ﬂ%@ﬂﬂ')ﬂﬂuivﬂﬂ'ﬁ
Engineering practice in related areas under supervision of experienced engineers in private sectors

or government agencies.

2100499  Senior Project in Engineering 3(0-6-3)
ENG PROJ
Iﬂﬁ\?\ﬂﬂﬂ?\?‘iﬁ?ﬂiiﬂ
TnssnumhaulanwanawiBadmnssumans nsiauelasany msvhiagenis ms
vuaue uazdavhnonuntiuanysol
An interesting project in a multidisciplinary field of engineering; project proposal; working on a

project; project presentation and doing a complete written report.

2103106  Engineering Drawing 3(1-4-4)

ENG DRAWING

ﬂ15l%ﬂull‘llllaﬁ')ﬂiill

umh nMsAadIsnyT sAdadszgnd vannisaieames Isna e ms@sunuunmeslsn
sl Mmsmaadawiinneiiea mssmuuunmes 1snsiln Mmsveniia Mdariiamdsr msdeunuy
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Introduction, Lettering, Apply geometry, Orthographic projection principle, Orthographic writing,
Pictorial sketching, Orthographic reading, Dimensioning, Threaded fastener, Assembly drawing, Introduction to

computer-aid drafting.

2103213 Engineering Mechanics I 3(3-0-6)
ENG MECHANICS I
NAFEASIAINTTY 1
SEUTI UTIANT duga usATeANIU 1159052918 donemanives lwa namaaivesoynin
muadeuficuysaliasdinintvesinginda ngmamaeuiideiicesvesiianu auuazndan duasias
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Force system; resultant; equilibrium; friction; distributed force; fluid statics; kinematics and kinetics
of particle; absolute and relative motions of rigid body; Newton's second law of motion; Work and Energy,

impulse and momentum

2109101 Engineering Materials 3(3-0-6)
ENG MATERIALS

@ a

IJAAIAINTTY

anuduiussznielnsead audd nszuiunswan uagmsdszgnd 15 Taananmadsans sy
Tnseafananvesveanda dndilulassadundn auidmenavesian aalanduuasmamuanumdasg
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yoalany Tnseade auiid vazmslfauveassiin Taseadi auid vazmsldauvesneames
Taseade auid nagmslFnuvesTagway msnanseutazaaevesiag suniatazms ldnuvesiag
Siannseting amfama liiwesiag auiamanimanvesiag uinnssumanaluladiag

Relationship between structures, properties, production processes and applications of main groups
of engineering materials; crystal structure of solids; crystal defects; mechanical properties of materials;
dislocation and strengthening mechanism of metals; mechanical failure of materials; phase diagram and solid
state reaction; fabrication and applications of metals; structure, properties and applications of ceramic; structure,
properties and applications of polymers; structure, properties and applications of composite materials; corrosion

and degradation of materials; properties and applications of electronic materials; electrical properties of materials;

magnetic properties of materials; innovation in material technology.

2110101 Computer Programming 3(3-0-6)
COMP PROG
o a J
M3 WsunsunoNNInDS
J a 4 Ay o o o 9 o a A
paA1sznouveTzUUARNNIMD T Az U auLT v Tsunsy Ussindeya arlfiiams
A s Y <O 1] T Y A A ° [ @
UNIU YBAINUEN Tﬂi\?ﬁiﬁﬂ'}‘ﬂﬂlﬂ NI1ITINNQUUDYA IATDINDANC 1Uﬂ1i1/ﬂilliuﬂill HUUDY NS DY
Hona lumsiTdsunsy msasraudyaunnies mseenuuutazwannlusunsuTaoldnmisedugs
v o @ A o d‘ G Y o 9 a
Lm$ﬂaﬁﬂWﬁﬁL‘Nﬁ]”ﬂ!’luLW@ﬂimﬂﬁi%ﬂﬂﬂﬂgﬂWﬂNﬂTH’Jﬁ’Jﬂiill
Computer system components and interactions; programming: data types, operators, expressions,
statements, control structures, aggregate data; programming tools; programming styles and conventions;

debugging; program design and development with applications to engineering problems using a high level

programming language and numerical libraries.
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2301107  CalculusI 3(3-0-6)

CALCULUS I

UABNAH 1

aia anudeiiios nseyiuTiazmssufinsavelaidumes tweaniedaulse3e nazmsm
Uszgndimatiamsduiinsa suiinsaluaswwy

Limit, continuity, differentiation and integration of real-valued functions of a real variable and their
applications; techniques of integration; improper integrals.
2301108  CalculusII 3(3-0-6)

CALCULUSII

UABANAY 2

Condition: Prerequisite 2301107

gilifoFntiamans SeuUazeyUTUUDITIUIUITI MINTENOLLVOYATIMEIADS Az T
UszanaantsdFuyagiu msdszinuaiduiinda nnmesiduase tazszululkgliawia unandaves
MafFumnmaesvemileius iaagaavesilafsumiieesassiuls umhgaumsBeuiusiag
m3tlszgng

Mathematical induction; sequences and series of real numbers; Taylor series expansion and
approximation of elementary functions; numerical integration; vectors, lines and planes in three dimensional
space; calculus of vector valued functions of one variable; calculus of real valued functions of two variables;

introduction to differential equations and their applications.

2301308 Functions of a Complex Variable 3(3-0-6)
FN COMPLEX VAR
WarduvesdunlsFedou
Condition: Prerequisite 2301207 or 2301217 or 2301277
Complex numbers; analytic functions; complex line integrals; power series; Laurent series; the
residue theorem and its applications.
o a 9 Jdou A o o J Yy a 9 o w J 2
UIUFIFOU WINFUUATIEH UTWUTATUTIFOU UNTUNNNIA @Hﬂiﬂiﬁiﬂ\m NP
1 9 4
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2302127  General Chemistry 3(3-0-6)
GEN CHEM
il hl
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Stoichiometry; states of matters; solutions and colloids; thermodynamics; chemical equilibrium;
acid-base equilibria; electrochemistry; chemical kinetics; atomic structures; chemical bonding; periodic table;

nuclear reactions.

2302163 General Chemistry Laboratory 1(0-3-0)
GEN CHEM LAB
UFtiamaiiia
Vhinadusius ude vearaluazansazans veduds gumil vauwasmnansiall augainil
@il T Wanadmsed aamnwinsed
Stoichiometry; gases; liquids and solutions; solids; thermochemistry; chemical kinetics; chemical

equilibrium; electrochemistry; quantitative analysis; qualitative analysis.

2304103 General Physics I 3(3-0-6)
GENPHYS 1

Aanana 'l 1
dy o

a 4 v a Aaa Jo 4 s @ =2 4
ﬂm@1mﬁmwugmmmmmﬂmam“lﬂ ﬂaﬁ'lff@]iua$ﬂ15ﬂ5$fgﬂ@] UNALaENHYHIAY Y
14 J U 1 wa A
NNAMTNT ﬂi1ﬂgﬂ15mmuﬁmaxmimaiaumm%}au FUUABIN YN INUDIATT
Basic mathematics for general physics; mechanics and its applications; gases and kinetic theory;

thermodynamics; transport phenomena and heat transfer; physical properties of matter

2304104 General Physics IT 3(3-0-6)

GENPHYS II

Aanditahl 2

Tiihada Tfhnszuaase Tfhnszuaady 2905 T wdimdn Iihuazasuingn aduna
wazaauuiman lulvh Adndyalnl Handiundes duinsnm

Electrostatic; direct current; alternating current; electrical circuits; electromagnetism and magnetic
materials; mechanical and electromagnetic waves; modern physics; nuclear physics; relativity
2304183 General Physics Laboratory | 1(0-3-0)

GENPHYSLABI

Uftiams i anditahl 1

m3¥a anuiisslumssa msdinasineadauazaignaes maadeuiinuududass Tu
1n mimﬁ'auﬁuuwgu adu 1dee Ao veelua

Measurement and precision; statistical analysis and accuracy; simple harmonic motion, rotational

motion, wave, sound, heat, fluid.
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2304184 General Physics Laboratory I1 1(0-3-0)
GENPHYSLABII
Ugiamsnanaialy 2

¥ 9
myiauansoatomsiama il iiesdu uenlimesuaz Tnadumes 1903 linssuaady
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Electrical measurements and basic Electrical equipments, ammeter and voltmeter, AC circuit,

semiconductor devices, lense and spherical mirror, diffraction and interference of light and radioactivity.

5500111 Experiential English T 3(2-2-5)

EXP ENGI

v d‘ =) Y aa a
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Practice the four language skills (listening, speaking, reading and writing) for everyday
communication and use them to acquire information from different kinds of sources through various forms of
media. Compare, analyze and synthesize the acquired data to broaden existing knowledge and present the end-
product in oral and/or written form
5500112 Experiential English 11 3(2-2-5)

EXP ENG II

[ d‘ ~ 9 ana a

ﬂT]sJ”I?NﬂﬂHLW@ﬂﬁLiﬂuEGM%’JWﬂ3\1 2

Condition: Prerequisite 5500111
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I [ v
Lﬂuamﬁﬂyﬂ!ﬂﬂﬁi
Further practice in the four language skills for everyday communication; analyzing, synthesizing, summarizing
and evaluating information from different sources; giving oral and/or written presentations.
5500208 Communication and presentation skill 3(2-2-5)

COM PRES SKIL

ﬁﬂ‘]&l$ﬂﬁ%®ﬁ15lla$ﬂﬁﬁ1lﬁu€lwENTL!

Condition: Prerequisite 5500112
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Practice using English for social communication and giving oral presentation on engineering-related
topics.
5500308 Technical Writing for Engineering 3(2-2-5)

TECH WRIT ENG

MIABUMBIBINQEIMATATIMTUIRINTTUManS

Condition: Prerequisite 5500208

msAninpgnsiouden Iy MIlouiosn i lugwisnssumeaas uagns
LEI!JfJui1fJQ”Il!ﬂ”I'iﬁﬂHTLLﬁ%Nﬁfﬂﬁ/]ﬂﬂ@\i

Practice in writing summaries composing different types and styles of writing in the field of

engineering and writing reports of studies and experiments.

2102203 Probability and Statistics for Electrical Engineering 3(3-0-6)
PROB STAT ELEC ENG
[ <3 Aaao v A
anuinzutazadadmsuirnssu i
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.
dy T I o J ] I [} I A A s
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2102204*  Differential Equations and Transforms 3(3-0-6)
DIFF EQN TRANSFORM
aumseywuFuazmsulag
First-order and higher-order ordinary differential equations; Fourier series; Fourier integral and
transform; Laplace transform; partial fraction expansion; boundary-value problem; applications in Electrical
Engineering.
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a v J @ v o J & a J v J
FUMTIDYNUTTTNYDIUA VN UILASDUAVFINITHUI E)“Lgﬂiil‘ldliﬂi snusuazmansuilas

Wises mamaulasantmy msuanasdiudos Jainveua m3dlszgnaldiudennssuliih

2102205*  Elementary Linear Algebra and Applications 3(3-0-6)

ELE LIN ALGEBRA APPS

= a a 9 dy 4
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Linear equations: elementary row operations, Gaussian-Jordan elimination, homogeneous linear
systems; Matrices: elementary matrix, invertibility, determinant, triangular, symmetric, orthogonal, permutation,
and positive definite matrices; over-determined and under-determined linear equations; linear least-squares
problem and applications; Numerical methods for solving linear equations; Matrix decompositions; Eigenvalues
and eigenvectors; Diagonalizability; Applications of eigenvalues; Linear vector space: linear independence, basis,
dimension, nullspace and range of a matrix, rank-nullity theorem; Linear transformation: matrix transformation,
kernel, range, one-to-one, onto, isomorphism, composition, inverse; Applications of linear algebra in engineering
and programming examples
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2102206  Introduction to Electrical Engineering 1(0-3-0)
INTRO TO EE
Srnssu ey
Introduction to Matlab programming; present trends of electrical engineering technology; hands-on
laboratories; studying trip.
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2102208* Programming for Electrical Engineering 3(3-0-6)
PROG EE
mafeuTsunsudrmsudsnssu s
Programming methods; complexity analysis; electrical engineering-oriented programming
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2102210 Circuit Theory I 3(3-0-6)

CIRCUIT THEORY I

nuRNs il 1

DC concepts; Ohm's law; Kirchhoff's laws; circuit components; passive sign convention; node and
mesh analysis; superposition theorem; source transformation; Thevenin and Norton theorem; maximum power
transfer; transient in first order and second order circuits; periodic function; sinusoidal steady state; phasor
representations; impedances and admittances; phasor diagram; AC power analysis; polyphase circuits
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2102211 Electrical Circuit Laboratory 1(0-3-0)
ELEC CIRCUIT LAB
Ugriamsaees W
A laboratory work on electrical circuits and measurements; oscilloscope, multimeter; DC circuits;
first order and second order transient responses; resonance; AC circuits; three-phase circuits
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2102221* Engineering Electromagnetics 2(2-0-4)
ENG EMAG
wivan WhmaJenssu
Electrostatic fields in free space, dielectrics, and conductors; Electric potential; Electrostatic energy

and forces; Steady electric currents; Magnetostatic fields; Magnetostatic energy, forces, and torques; Maxwell’s

equations; Time-harmonic electromagnetic fields; Plane waves.



100

a A ad a v o [ o a
aulhadaluilS i laddanin uazdnh dadllih wasou Iiihadauazuse vl
ade nazua liihaedn aunimandde WaNNLLIMANaDa LT WNKHANTDa LazNosNUNIANaDe

7 % g s A A
AUNTLLUNGLIAA ﬁumuumaﬂ"h/\lﬁwaﬁmuﬂ‘mmm AAUISTUIY

2102241*  Digital System 2(2-0-4)
DIG SYS
FTUULTUAY
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; introduction to sequential circuits; latch, flip-flop; register, and counter.
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2102253 Electrical Machines I and Laboratory 4(3-3-6)

ELEC MACHI1/LAB
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Condition: Prerequisite 2102211 or 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.
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2102281*  Properties of Electrical and Electronic Materials 2(2-0-4)

PROP EE MAT

auiavesian Ml wazdidnnseiing

Materials in electrical and electronic engineering; electrical properties of metals, alloys and non-

metals; dielectric properties of polymers, ceramics and glasses; non-linear dielectrics; optical properties of
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materials; optical emitters and detectors; magnetic properties of materials; superconductivity; novel materials in
5G, EV and IoT applications.
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2102311 Electrical Measurement and Instrumentation 3(3-0-6)

ELECT MEAS/INSTRU

m3Sauazingeaiieama i

Units and standard instruments; accuracy; precision; voltage current, and power measurements,
impedance measurement at low and high frequencies; digital techniques in measurement; noises; shielding;
signal-to-noise ratio enhancement techniques; transducers.
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2102322 Telecommunication Transmission 3(3-0-6)
TELECOM TRANS
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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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2102332 Linear Control Systems I 3(3-0-6)

LIN CONSYSI

FTUVAILAUTUEY 1

Condition: EE Students Prerequisite 2102201 or 2102204

Corequisite 2102210 or 2102214
Non-EE Students Prerequisite 2301312, 2102391

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

szuumuauNIoulanayeseuila uuudiasinuadiamansvesszuumamonin m3vh 1
ﬁJuL%mﬁ’u UNUNTNNTOU ﬂiW\IﬂﬁvlﬂaleE]\iﬁJﬂJuq,ﬂm ﬂﬁﬂ'J‘]Jﬂll!,lﬁZﬂ15"]59‘IL°]5EJLL‘]J°]J17‘}’M§1H wam‘uauaﬂu
Tﬂmunm ﬂﬁ‘ﬂﬂ’dﬁ]ﬂlﬁaﬂiﬂ11/‘!"116\1!51‘1/{-!,38{"3{5]‘% ﬂﬁ@E]ﬂLL‘]J‘iJiig‘U‘Uﬂ'J‘]JﬂNﬁjﬁﬂﬁﬂNlaumEl\ﬁ'lﬂ gﬂ'ﬂﬂ
Tuanazgna luadad inaaiiedosniwves Tuaiad nseenuuuszuuAILANRITI T HARO LA LD IT

AUD ﬂﬁ'i]o'lﬁﬂ\iWﬂﬁ)'JfJﬂf’Jllﬁ'JL@@g HAZNITNAQVIVBINTODNLUVISVUAIUAN

2102341*  Electronic Circuits 2(2-0-4)

ETRON CIRC

19950IaNTeiing

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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2102351*  Fundamentals of Electrical Power Engineering and Smart Grid 2(2-0-4)
FUND POWER ENG/GRID
dy a o w 14 a
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Fundamentals of electromechanical energy conversion; characteristics and applications of

transformers, generators and motors; introduction to power system structure; sources of electricity and renewable
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energy; steady-state AC power system calculation; introduction to Smart Grid and Home Energy Management
System.

ﬁyugmmmmmﬂadﬁuwﬁ'wmﬂa”l,wﬁw SnvazautifuasmsdszandlFnunioutas nTes
il nazuemes nuzihlaseadszuy i undmdsnui ldwda ez ndanumuSon

3 9 o [ o o J a [ @ ]
ﬂ1iﬂ1u3mﬁ1ﬁﬁﬂi$ﬂﬂqw1ﬂ?ﬂi$Ll’d’dﬁﬂ U NTITAATD uuzm’dmi@mmuazmﬁmmiwawmsluﬂ’mag

017y
2102352*  Fundamental of Power Engineering Laboratory 1(0-3-0)
FUND POW ENG LAB
Uiviams g lihids
Basic hands-on laboratory in topics related to electrical power engineering and smart grid.
msfnfiamsitugulnhdeiifedesiuimns sy iihmswaz aniania
2102360  Electrical Power Systems I 3(3-0-6)

ELEC POWER SYS I

seunlilhide 1

Introduction to power system structure; load characteristics; steady-state AC power system
calculation; thermal and hydro power plants; renewable energy power generation; substation and power
transformer; transmission line model; simple network calculation and per unit system; distribution system and
introduction to distribution automation; voltage drop and power loss; introduction to Smart Grid and energy
storage application.
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2102372 Principles of Communications 2(2-0-4)

PRINC COMM

Wﬁﬂﬂ15ﬂ]@\ﬁ$ﬂﬂ%ﬂﬁ15

Introduction to communication systems; analog modulation; sampling theorem; quantization;
encoding; Pulse Code Modulation (PCM); digital signaling and binary line coding; digital modulation; matched
filter; signal space analysis; Gram—Schmidt process; Bit Error Rate (BER) in digital transmission; Error Vector
Magnitude (EVM) in digital [-Q transmission; channel coding; information theory; entropy; channel modeling;

channel capacity



104

o A @ 4 < = v @ ' 4
LLH%HTLﬂﬂ’Jﬂ‘Ui%‘U‘U?{i’Jﬁ”ﬁ NITHIYAALUVVLUDUZADN NHHHNITFNAIDYN mimau"lms §Ysk+4
@ = A g 1 o Aaa o v o =
ﬂ1i!,"ﬁl15ﬁﬁvlﬂu1i HAZIZUUNSBLON NITENAYYIUAING Vlﬂﬁiﬂyﬂﬂigmﬂﬁnﬂ‘] ﬂlﬂiﬁﬂjﬂlﬂmq‘ﬂuﬁ N1319Y
ALDDAIA tuaTNanes Msansziuuuls giidya s nszuIunsunsu-ria sas1aRANAIRYRINT
1 o aa o 1 ax g 1o aa o a R @ 4 S ~
dadyanuadna modoulumsdadygmadiiale-in sWagesdyana Augrunguivas oulnsd
uuvuieesyesdyanauuy lis uazarmgvesresdya
2102385 Semiconductor Devices | 3(3-0-6)
SEMICON DEV 1
A a J £ o o
ﬁﬂﬂigﬂﬂﬁﬁWiﬂQ@'JU'l 1
Semiconductor crystals properties and growth; energy band and charge carriers in semiconductors;
carrier transport mechanisms in semiconductors; p-n junctions; metal-semiconductor junctions; bipolar junction
transistors (BJT) structure, operation, and electrical properties; metal-oxide-semiconductor field-effect transistors
(MOSFET) structure, operation, and electrical properties; optoelectronic devices; hands-on semiconductor device
characterization.
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2102399  Capstone Project 2(1-3-2)
CAPSTONE PROJ
Tnssnuuntlalau

Collaborating activity as a team to solve a practical challenge problem by following a process of
identifying a problem, preparing a design, developing a prototype, testing an operation, and giving a presentation;
logically applying electrical engineering knowledge on both hardware and software and properly integrating
interdisciplinary skills into the operational process.
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2102420 Principles of Antennas 3(3-0-6)
PRINC OF ANTENNAS
HanMIAo I

Condition: Prerequisite 2102221%* or 2102222
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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 2102221* or 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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2102423 Digital Signal Processing 3(3-0-6)

DIG SIG PROC

mslszuranadygranraay

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
A Y
PG RGRPR] ﬂyjﬁ

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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2102432 Linear Control Systems II 3(3-0-6)

LIN CONT SYS II

FTUUAIAUTUAY 2

Condition: Prerequisite 2102332 or 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 2102332 or 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 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 2102332 or 2102333 or 2102341* or 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
Ugiiamsnluauuazianu
Experimental topics related to control systems and instrumentation. System identification and
control experiments on DC motor system, and thermal process.
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2102444 Introduction to Embedded Systems 3(3-0-6)
INTRO EMBED SYS
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Condition: Prerequisite 2102241 or 2102387 or Consent of Faculty
Embedded system architecture; microprocessor/microcontroller; memory; I/O and peripherals;
embedded C programming; interrupt; DMA; embedded system networks.
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2102446 Fundamentals of Power Electronics 3(3-0-6)
FUND POWER ETRONIC
ad a Jdo w dy
2LANNITDUNANAINWUI U
Condition: Prerequisite 2102210 or 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 Electronics Engineering Laboratory 1(0-3-0)
ETRON ENG LAB
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Condition: Prerequisite 2102211 or 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
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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
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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 I 3(3-0-6)

HV ENG I

Aranssu s aga 1

Condition: 2102210 or 2102213

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 I 1(0-3-0)

HV ENG LABI

Ugramsaranssudwmsege 1

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 IT 3(3-0-6)

ELEC POW SYSII

seuu s 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
mstesiuszunih
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 MOT DRIV
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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
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Experimental topics related to power systems and electrical machines.
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2102466* Introduction to Active Distribution Networks 3(3-0-6)

INTRO ACT DIST NET

Tasatres e i umueniiviioady

Distribution system structure and equipment; voltage regulation in distribution systems; distribution
system protection; power quality, supervisory control and data acquisition (SCADA); distributed energy
resources (DER); renewable energy integration in distribution systems; distribution management systems (DMS);
microgrids; grid edge technologies.
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2102467*  Electric Vehicles, Energy Storage Systems and Grid Integration 3(3-0-6)

EV ESS GRID INT
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Role of electric vehicles in the energy transition; introduction to electric vehicle and charging
technologies; integration of electric vehicles in power grids; role of energy storage systems in modern power
grids; energy storage technologies; applications of energy storage systems in power grids.

UVIUT‘V]‘U@QEJ”IH%JU@HWWﬂHﬂﬁlﬂéﬂul!’ﬂﬁ\iWﬁ’\Nﬂ! uuzli”lmﬂiuTa%mauwﬂﬂﬁmazmié’ﬂ
U5y mamauraueuoud iy Taseie T unumvesszuudnundsauluTaseie T

asiolval maTuTadmssnnundany madszgndlFszuudnnundanululasaine i

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

FUND DIG COMM
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Condition: Prerequisite 2102371 or 2102372 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
UFiiemsdrnssudeas
Hands-on laboratory in three major areas related to communication engineering, namely,
telecommunications, electromagnetic waves and digital signal processing.
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2102488 Semiconductor Devices 11 3(3-0-6)

SEMICON DEV II
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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
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Transistor fabrication in integrated circuits; transistor modeling in integrated circuits; passive
devices in integrated circuits; one- and two-transistor amplifiers; differential amplifiers; 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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2102491*  Electrical Engineering Pre-Project 1(0-2-1)
ELEC PRE-PROJECT
TﬂiﬁmaﬂaﬂiiﬁlﬂﬁTﬁuﬁm
Condition: Consent of Faculty
Problem framework, guidelines for problem solving and solutions to problems in electrical
engineering projects.
nsoudym uuanemsudtaym wagmsuddgymluTasenuisanssu i
2102499  Electrical Engineering Project 3(0-6-3)
ELEC PROJECT
Tnseamdsans sy
Condition: Prerequisite 2102490 or 2102491* or Consent of Faculty
Practical interesting projects or problems in various fields of electrical engineering.
Tassnuvedamlumalfiamirauleluaaien vesdaanssu i
2102500* Linear Algebra for Electrical Engineering 1(1-0-3)
LIN ALG FOR EE
nwaslarududmsuIaang s i
Normed linear space; vector and matrix norms; inner-product space; orthogonality; block matrix
and its inverse; symmetric matrix; quadratic form of vectors; positive definite matrix; Schur complement;
eigenvalue and important properties of some common matrices (orthogonal, unitary, nilpotent, permutation);
matrix decomposition: LU, SVD, Cholesky; solving linear equations with different structures; derivatives of
vector-valued functions; solving nonlinear equations.
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2102501* Random Processes for Electrical Engineering 2(2-0-6)
RANDOM PROC EE
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Random vector; Gaussian vectors and properties; transform of random variables; transform
methods; probabilistic measures in random processes; stationarity; power spectral density matrix; autocorrelation
function; linear system with random input.
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2102503*  Time Series Analysis 1(1-0-3)

TIME ANALYSIS

M3 ATIEHOUNTUIIAT

Data cleansing; down-sampling, up-sampling; correlation analysis; stationarity test; stationary
models; maximum likelihood estimation; applications in anomaly detection and forecasting.
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2102504 Introduction to Mathematical Analysis 3(3-0-9)

INTRO MATH ANAL

ymindlalinz

Mathematical proofs; basic set theory; the real number system; topology on the real line; sequence
and convergence; limit and continuity of functions; vector spaces and linear operators; normed linear spaces;
bounded operators; inner-product spaces; orthogonality and orthonormal bases; adjoint operators; applications to
electrical engineering topics.
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2102506  Finite Element Analysis for Electrical Engineers 3(3-0-9)

FEA ELEC ENG
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Condition: Consent of Faculty

Introduction of domain-dividing methods; fundamentals of discretization; elements and
interpolating functions; mapped elements; weighted residual method; variational principle; electrostatic and
electro-quasistatic problems; heat transfer; fluid flow problems; magnetic field problems; electromagnetic wave
analysis; programming considerations; numerical quadratures; Solutions of linear equation system; finite element

analysis in practice; advanced topics.
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2102508*  Optimization Concepts and Applications 1(1-0-3)

OPTIM CONCEPT APP
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General setting; formulating optimization problems; overview of problem types; brief introduction
to convex programs; applications in engineering; overview of available methods; essential considerations of
algorithms; applying optimization softwares to solve common problem types.
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2102509* Introduction to Optimization Techniques 2(2-0-6)

INTRO OPTIM TECH
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Condition: Corequisite 2102508*

One-dimensional optimization; line search; unconstrained optimization; gradient descent; Newton
method; trust-region; Levenberg-Marquardt; quasi-Newton; conjugate gradient; interior-point methods; methods
for solving quadratic programming; constrained optimization; KKT conditions for nonlinear optimizations.
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2102510* Linear Programming 1(1-0-3)

LIN PROG
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Condition: Corequisite 2102508*

Standard form; formulating applied problems in LP form; basic feasible solutions; the simplex
method; duality and sensitivity analysis; integer linear programming: relaxation, cutting-plane, branch and bound
algorithm.
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2102511*  Optimization Methods for Engineering and Machine Learning 2(2-0-6)

OPTIM ENG ML
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Condition: Corequisite 2102508*

Recent applications in engineering and machine learning; first-order methods for large-scale
optimization; duality theory; convex optimization algorithms.
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2102512*  Heuristic Optimization 2(2-0-6)

HEURISTIC OPTIM
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Condition: Corequisite 2102508*

Introduction to optimization; evolutionary and swarm intelligence algorithms; particle swarm
optimization; ant colony optimization; genetic algorithm; decision tree; dynamic programming; applications of
operations research.
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2102513*  Basic Image Processing 1(1-0-3)
BASIC IMAGE PROC
msUszuranann ﬁi’uiﬂl
Sampling and resolution; geometric transform; enhancement; restoration.
MIguAIBENNMLazANazBeann Msulasmausvingia MsUSulganw msgaunin
2102514*  Advanced Image Processing 2(2-0-6)
ADV IMAGE PROC
msﬂizmawamwsﬁy'uga
Condition: Corequisite 2102513*
Segmentation; morphology; image description and representation; transforms in image processing;
filters; applications.
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2102515*  Digital Video Processing 2(2-0-6)
DIGIT VIDEO PROC
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Analog and digital video; video signal analysis; frequency response of the Human Visual System
(HVS); video models; two dimensional motion estimation; foundation of video coding; image and video coding
standards.
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2102516*  Adaptive Signal Processing 1(1-0-3)
ADAP SIG PROC
m3vszuanadaaauuuliuda e
Linear optimal filter, Wiener filter; adaptive filtering, adaptive algorithms (LMS, RLS); frequency-
domain adaptive filtering; applications of adaptive signal processing.
FinseaingfigauuuiFadu n1snseauuliud TunouTuuLLUF (LMS, RLS) n13
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2102517* Wavelet Transform 1(1-0-3)
WAVELET TRANSFORM
m3udasvlian
Short-time Fourier transform; 1D and 2D wavelet transform; filter banks; Harr, Daubechies and
other wavelets; programming examples.
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2102518*  Neural Networks and Deep Learning 1(1-0-3)

NEUNET DEEP LEARN
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Introduction to deep learning; neural networks basics; shallow neural networks; deep neural
networks.
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2102519*  Reinforcement Learning and Applications 1(1-0-3)

REINFORCE LRN APP
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Overview of reinforcement learning; introductory example: multi-armed bandit problem; Markov
decision process; temporal-difference learning; reinforcement learning implementation with cloud technology;
engineering applications.
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2102521*  System Identification 2(2-0-6)
SYSTEM IDENT
ﬂﬁ‘l’iuﬁ]ﬂﬁﬂ‘ﬂﬂiﬂ]ﬁ]\ﬁgﬂﬂ
Dynamical models; input design; persistent excitation; constrained least-squares; prediction error
method; subspace method; model selection and validation.
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2102522  Internet Technology and Applications 3(3-0-9)
INTERNET APPS
aa I 4
ma TuTagdumesiianazmslszyna
Condition: Consent of Faculty
Internet networking technologies; routing protocols; switching architecture; performance analysis
and simulation; basic Internet services, modern Internet services and metaverse; mobile and web development;
virtual reality and 3D modeling.
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2102523*  Estimation Theory 2(2-0-6)

ESTIM THEORY
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Properties of estimator; asymptotic distribution of estimators; minimum mean-square estimation;
maximum likelihood estimation; Fisher information matrix; Cramer-Rao bound; maximum a posteriori
estimation; applications on linear additive models.
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2102525*  Network Management and Design 3(3-0-6)
NET MNGMT/DES
M300NULVLAZIANT ATIVIY
Review of OSI model and principle of communication; multimedia service; microwave
communication system; wide area network; network simulator; telecommunication technology and trends;
telecommunication markets; telecommunication economics; telecommunication project management.
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2102526 Mobile Communications and Networking 3(3-0-9)

MOBILE COMM NETWK
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Condition: Consent of Faculty

Overview of mobile communication systems and networks; system and network architectures; use
cases and requirements:; Radio wave propagation and modeling for sub-6GHz and mmWave on different areas
and environments; evolution from 1G, 2G, 3G, 4G, to 5G: FDMA, TDMA, and CDMA, and x-OFDM-based
multi-user and multi-carrier systems and their applications for mobile communications; antennas for mobile
communications; multiple-input multiple-output (MIMO) systems; beamforming technology for 5G; cellular
concept and network planning; voice codec: linear predictive coding and waveform coding; techniques for
combating fading: adaptive equalizer, channel coding and diversity; software defined network (SDN); cloud
architecture and network virtualization concept; network function virtualization (NFV) and 5G network slicing;
current 5G situation in Thailand.
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2102527  Traffic Engineering Analysis and Simulation 3(3-0-9)

TRF ENG ANA SIM
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Condition: 2102203 or Consent of Faculty

Fundamentals of traffic engineering; revision of probability theory; traffic modelling; computer
simulation; fundamentals of stochastic process; Markov chain; theory of loss system; theory of queuing system;
traffic engineering application.
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2102535*%  Nonlinear Control System 3(3-0-9)
NONLINEAR CONTROL SYS
szuuaduaw liFadu
Condition: Prerequisite 2102432 or Consent of Faculty
Second-order systems; Lyapunov stability; feedback linearization; backstepping design; additional
topics as needed.
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2102541 IoT Fundamentals 3(3-0-9)
IOT FUN
dy a J a
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Condition: Consent of Faculty
Sensor network technology: communication architecture for low-powered sensors, energy-efficient
communication protocols e.g. ZigBee, 6LowPan, LORA, NB-10T; IoT cloud technology: resource sharing in
cloud architecture, introduction to IoT and cloud platforms (e.g. NETPIE, IEEE1888, ECHONET Lite); IoT data
analysis : feature extraction, prediction, and representation; [oT security: threats and security requirement for IoT,
authentication, authorization, access control, confidentiality and key management.
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2102542  Digital Circuit Design 2(2-0-6)
DIGITAL CIR DESIGN
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Introduction to digital circuit design; CAD tools and VHDL; optimized implementation of logic
functions; combinational circuits; sequential circuits; digital system design.
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2102544  Advanced Embedded Systems 3(3-0-9)

ADV EMBED SYS
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Condition: Consent of Faculty

Hardware and software platforms for embedded systems; devices and buses; embedded
programming; real time operating system; hardware-software codesign in an embedded system; testing.
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2102547*  Analog Integrated Circuits 2(2-0-6)
ANALOG IC
msmmmmmuzﬁaﬂ
Continuous-time filters; sample and hold circuits; discrete-time signals; switched-capacitor filters;
switched-capacitor amplifiers; data converter fundamentals; Nyquist-rate converters; oversampling converters.
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2102548 Switched-Mode Electrical Power Processing I 3(3-0-6)

SWIT PWR PROC I
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Condition: Prerequisite 2102341* or 2102382 or Consent of Faculty

Analysis of PWM converters and their derivatives; phase-controlled rectifier an 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 converters and
inverters; analysis of resonant inverters using fundamental frequency approximation and their applications.
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2102549*  Introduction to Computer Vision 2(2-0-6)
INTRO COMP VSN
2 Ja v o dy Y
ADUNANDIINAUIUDIAU
Condition: Prerequisite 2102513*
Human vision; geometric camera models; object recognition; vision system design; computer vision
and its applications.
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2102552 Introduction to Distributed Generation 3(3-0-9)

INTRO DG
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Condition: Consent of Faculty

Introduction to Distributed Generation (DG); technologies of DG such as wind, photovoltaics,
combined heat and power, small-scale hydro; DG interfaces i.e. synchronous, induction, converter; distribution
systems; studies of DG impact on power systems e.g. DG impact on system voltages and power losses, DG
impact on fault current and protection system, DG impact on electrical islanding, DG impact on system
reliability, etc.
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2102553  Fundamentals of Electromagnetic Compatibility 3(3-0-9)

FUND EMC
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Condition: Consent of Faculty

EMI/EMC understanding; source of EMI; definition and effect of EMI; EMI measurements and

methods; EMC/EMI limitation and protection with suitable equipment and system grounding; ground system
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tests and maintenance; shielding theory, materials and performance; different types of filters and the selection and
usage.
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2102554*  Power Quality in Smart Grids 3(3-0-9)
PQIN SG
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Power Quality (PQ) disturbances; analysis of harmonics, interharmonics, voltage sag or dip, voltage
fluctuation, and voltage unbalance in smart grids; PQ standards and mitigation techniques; and PQ case studies in
smart grids.
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2102557*  Advanced High-Voltage Engineering Applications 3(3-0-9)
ADV HV ENG APPL
mstszgnd WaonSmons sy it usagadugs
Lightning overvoltage on transmission line and at substation; lightning protection for transmission
line and substation; selection of lightning arrester; insulation coordination according to IEC60071; fundamental
of electromechanics; electrohydrodynamics; dielectrophoresis; electrostatic application; surface charge analysis.
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2102559*  Energy Management Systems in Smart Grids 3(3-0-9)

EMS IN SG
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Fundamentals of Energy Management Systems (EMS); centralized and decentralized EMS; load
forecast; renewable energy forecast; CEMS; microgrid operation and control; BEMS and HEMS; power
aggregation of distributed generation, energy storage and load; electric vehicle charging infrastructure; energy

markets and ancillary services.
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2102571 Multimedia Communication 3(3-0-9)
MULTIMEDIA COMM
msdemsdolszay
Condition: Consent of Faculty
Multimedia communication system; multimedia compression technology and standards (image,
video, audio); multimedia communication protocols; telecommunication Infrastructure and mobile network
ecosystem; multimedia communication applications (Internet of Things (IoTs); intelligent transport system (ITS)
and autonomous vehicles; smart health, smart surveillance in smart cities; multimedia data analytics.
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2102575 Statistical Inference and Modeling 3(3-0-9)
STAT INFER MODEL
MIDUNIUUAZMITIABUFITDA
Condition: Consent of Faculty
Procedures in statistical modeling; supervised learning; unsupervised learning; ensemble learning;
regression models; classification; clustering; model selection; model validation; engineering applications.
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2102577  Telecommunication Networks 3(3-0-9)
TELECOM NETWORKS
15018 52UU MIANUIAY
Condition: Consent of Faculty
Telecommunication network fundamentals; OSI principle; signal sampling; multiplexing and
modulation; network equipment; routing protocols; network simulator; phone network; microwave

communication system; wide area network; access control; network management; evaluation of

telecommunication network performance.
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2102579*  Optical Fiber Communication and Components 3(3-0-9)
OPTIC FIBER COMM & COMP
& ' ] o P
ﬂﬁﬁﬂﬁﬁﬂﬂllﬂuiﬂu%mﬂLm%ﬂdﬂﬂi%ﬂﬂ‘ﬂ
Components in optical fiber communication; types of optical fibers and transceiver; insertion loss
and Fresnel’s reflection; mode theory; signal distortion due to attenuation and dispersion; optical transmitter and
receiver; lasers & diodes; optical modulators; temperature control circuit; photodetectors; digital transmission
system; budget analysis of optical power and rise-time; bit error rate; optical amplifiers; WDM system; passive
optical network.
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2102580 Semiconductor Technology: Fabrication and Characterization 3(3-0-9)
SEMI TECH FAB CHAR
maTuTaBansnedai: mandauas Tadnyazaniia
Material and device requirements of electronic and MEMS industries; wafer fabrication process
overview; MEMS process overview; lithography; etching; metallization; thermal oxidation; diffusion; ion
implantation; passivation; contacts; electron and force microscopies (SEM, TEM, AFM); electronic and optical
spectroscopies (4PP, VdP, IV, CV, PL, Raman); semiconductor nanomaterials.
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2102582 Photonic Devices in Optical Communication Systems 3(3-0-9)
PHO DEV OP COMM
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Wave nature of light; dielectric waveguides and optical fibers; semiconductor science; operating
principles, structure and properties of LEDs, laser diodes, photodetectors, optical modulators, and optical
amplifiers.
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2102583 Introduction to Quantum Mechanics 3(3-0-9)

INTRO QUANTUM MECH
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Wave and particles; Schroedinger equation; tunneling; periodic potentials; harmonic oscillators;
operators and bases; perturbation theory; motion in centrally symmetric potentials; spin angular momentum,;
introduction to quantum computing.
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2102585 Biomaterial Science 3(3-0-9)
BIOMAT SCI
¥ iaamans

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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2102587 Sensor Technology and Applications 3(3-0-9)
SENSOR TECH AND APP
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Sensor characteristics: static and dynamic characteristics, sensor fabrication technology;
Microelectromechanical systems (MEMSs); sensor operations; Interface circuits.
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2102589  Laser Engineering 3(3-0-9)
LASER ENGIN
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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 sciences, precision measurement, telecommunication materiel processing,
spectroscopy, display hologram and nonlinear optics.

4 Y 9
= (% o o o Aaa d J a
wqm;]ﬁugm Ulﬁjllﬂ FUNANTUUDIDEADU ﬁﬂWWGIf'L!W’d\iﬂHﬂu@LaﬂﬁiﬂuNWﬂﬂ’ﬂﬂﬂﬁ NI1IAY
[T NIISENT) ‘ﬁiiiJ"]ﬂa ﬂﬁﬂWEJLLENLL‘]JUL%}W Wﬁﬂﬂﬁ‘ﬂ@\ilﬁl%@g Llﬁiiﬂ%ﬁuﬁlm"ﬁ@gﬁ’“ﬁ mma%’mmu%a Lm‘;]f@‘;
2 2 o o 79 9 I 7 v Ay )
VUKW A LALEDIT1TNIAIUN ﬂﬁﬂizqmﬂmmmm”lumammwm “lummwmmmimmuuumqa 11!‘1/]1\1
a o = @ o ]
Tnsauuay ludmmswaniag TusualnlasaIndl ludumsuaasnmls Taunsu uazvinumans b
gy
2102611 Medical Instrumentation 3(3-0-9)
MED INSTRU
A A o
IATDNUDNINNITUNNY
Condition: Consent of Faculty
Electrical signals in human body; action potential in cells; electrodes; amplifiers; transducers;
medical devices such as ECG, EEG, EMG, blood pressure monitor and pulse oximeter; electrical hazards and

prevention; medical instrumentation.
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2102663 Solar Cell Technology 3(3-0-9)
SOLAR CELL TECH
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Condition: Consent of Faculty
Band theory of semiconductors; optical properties of semiconductor; structure of solar cells;
characteristics of solar cells; equivalent circuit of solar cells; p-n junction silicon solar cells; polycrystalline
silicon solar cells; amorphous silicon sola; gallium arsenide solar cells; photovoltaic system design; concentrated
sunlight system; photovoltaic system applications.
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2102668 Biosensor 3(3-0-9)

BIOSENSOR
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Necessary concepts relevant to the principle of measuring chemical and biological phenomena with
emphasis on integrating these concepts and be able to develop, to apply, and to construct novel instruments for
observing, examining, and controlling manipulating various phenomena in the field of biotechnology, medical
engineering for both fundamental research and process development in industrial production.
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2102682 Solid-State Physics for Electronics Engineers 3(3-0-9)

SOLID-STATE PHYS
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Condition: Consent of Faculty

Crystal structures and lattices; lattice vibration and thermal properties of crystals; crystalline
defects; modern theory of solids; quantum theory of metals; quantum theory of electrons in periodic lattices;
semiconductors and their electrical and optical properties; dielectric materials and insulation; optical properties of
materials; magnetism and magnetic resonances; superconductivity; introduction to nanostructures.
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2102754 Electric Field Analysis in High Voltage Engineering 3(3-0-9)

EL FLD ANA HV ENG
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Condition: Consent of Faculty

Basics of electric field analysis; practical problems in the field analysis of high-voltage systems;
introduction to numerical methods in field analysis; charge simulation method; surface charge method; boundary

element method; examples of field analysis; comparison of methods; advanced topics.
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