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(Electrical Engineering)
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Master of Engineering Program in Electrical Engineering
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sudouiTivemadmnsaulailal
(Research Methodology in Electrical Engineering )
sudouisivemadmnsauluial
(Research Methodology in Electrical Engineering 1)
sudouisivemadmnssuluiai

(Research Methodology in Electrical Engineering I1l)

- Jyneniden lideasndn 19 wilefin
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01205511

01205512

01205514

01205521

01205531

fyatadadudmiuimnssuluih

(Linear Algebra for Electrical Engineering)
AsEUIUMTaAlNLAgRn

(Stochastic Processes)
nufn1sUsEIIadyyIn

(Signal Processing Theory)
syuudeansiaa

(Digital Communications Systems)
NM1990NKUUITEUUAIVS

(Digital System Design)
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01205551 nameuTInguessEUUiNAY

(Power System Transients)
01205561 §5UUW6’?®LLﬁSﬂT§ﬂ'§UﬂﬂJ

(Dynamical Systems and Control)
01205568  MufuaznITeankuUULEus

(Robotic Theory and Design)

wazdanSeunneivilungusineg deluil litdesndn 16 wiseiin
néu%w1ﬁugwmﬁmmm‘lﬂﬁqLLazn'ﬁ‘UizmaﬁQJ,qJﬂm

01205511 fwadindadudusuimnssulni

(Linear Algebra for Electrical Engineering)
01205512 AsTUIUMSAlNLAERAN

(Stochastic Processes)
01205513 nMaezAdsavdmsuImnslni

(Numerical Analysis for Electrical Engineers)
01205514  nguijnsussaadygyia

(Signal Processing Theory)
01205515 ANTUTLAIBNNLAZNITUNY

(Image Processing and Representation)
01205516  Aieneuiimeaiiasiueud

(Computer and Robot Vision)
01205517  msfuiseglnawaznisuuaninumung

(Remote Sensing and Interpretation)
01205518 wdnnsieuiveandomaznisuszyndly

(Principle of Machine Learning and its Applications)
01205519 M33MuUsY

(Pattern Recognition)
nguindesns
01205521 syuudeanshana

(Digital Communications Systems)
01205522 NM5MTITULATU ST AR QYU

(Signal Detection and Estimation)
01205523 VguiansaunaLarn1ssiE

(Information Theory and Coding)
01205524  nguimsidrsiaurasiuliauaznisdudateya

(Source Coding Theory and Data Compression)
01205525 nguinsinsavesdayain

(Channel Coding Theory)
01205526  misdeanslianevansfld

(Multiuser Wireless Communications)
01205527  \e3etnudeansiaya

(Data Communication Networks)
01205528 msoenuUUsTULARslSany

(Wireless Communication System Design)
01205529  Asevnemiuiliany

(Wireless Sensor Networks)
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ngudydidnnseiing
01205531 NM5OINLUUITZ VLRI
(Digital System Design)
01205532 N159INLUUNATTINA QY UNEL
(Mixed-Signal Integrated Circuit Design)
01205533 N159INLUUNITTINATIA
(Digital Integrated Circuit Design)
01205534 szuum?aanalﬂﬂwamﬂ
(Microelectromachanical Systems)
01205535  walulagfiug
(Sensor Technology)
01205536  gunsalddnnseinduas
(Optoelectronic Devices)
01205537  weluladgunsalansisinth
(Semiconductor Device Technology)
01205538 wialuladiwaduaieniing
(Solar Cells Technology)
01205539 miaanLLUU’Nﬁ]ﬁ’mmmﬁﬂgu‘iwq
(Radio Frequency Integrated Circuit Design)
ngudvaduwimanlninuazdidnnsetind
01205541  wiquiusiwdnlnihduge
(Advanced Electromagnetic Theory)
01205542 Vli]‘lﬂaLLa%ﬂ'ﬁaﬂﬂLLUUﬁ']EJ'ﬂ']ﬂ']ﬂ
(Antenna Theory and Design)
01205543 auimaniniBeiiuan
(Computational Electromagnetics)
01205544 ﬂ'ﬁa@ﬂLLUU’NﬂﬂiﬂﬂiL’lW
(Microwave Circuit Design)

01205545  Uipiidailsnilesiunaznisuszend

Introduction to Hilbert Space and Applications

01205546  msauuuaesgUnIaidiannsau
(Electron Device Modeling)

01205547  waluladuazaunsaiuludidansediad

(Nanoelectronic Devices and Technologies)
01205548 Bidnnselind wiwmdnuazuaslutanuasgunsal

(Electronic, Magnetic, and Optical Materials and Devices)

01205549 MseenuuUkaTYsINSBIannseiindriid

(Power Electronics Design and Integration)
NENAYITEUUAES

01205551 naneutanguessEUURA
(Power System Transients)

01205552 wafigsnmuessruuiIag
(Power System Stability)

01205553 MU URNULAZNIAIUANTEUUMAS

(Power System Operation and Control)
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01205554

01205555

01205556

01205557

01205558

01205559

Amnssun1svesiuszuuiag

(Power System Protection Engineering)
nannslassnglinganiey

(Principles of Smart Grid)
sulpuisldnouiamasluszuuds
(Computer Methods in Power System)
JMNTIUAMNNVDITFUUAE

(Power System Quality Engineering)
NIFINHHUTEUUAIR

(Power Systems Planning)
NIAHIUNUNINATEEANENSVRITTUUAES

(Economic Operation for Power Systems)

NGUIVINIVANUBLAULUR

01205561

01205562

01205563

01205564

01205565

01205566

01205567

01205568

FEUUNATALAZNNTAIUAY
(Dynamical Systems and Control)
MIAIVANAIAYRITEUUNG TR
(Digital Control of Dynamic Systems)
sruuauan By

(Nonlinear Control Systems)
mimuqmwmzﬁ@m

(Optimum Control)
NIAIVANSIATYY

(Intelligent Control)
ASTAIVANNUNIU

(Robust Control)
sruvUauiusuywdiuiueud
(Human-Robot Interaction System)
VU UAZNTONUUUYUEUA

(Robotic Theory and Design)

ngudvINsuUasiundsnuLasnainvasssuuings

01205571

01205572

01205573

01205574

01205575

01205576

01205577

01205578

natnvaansasinsnalniia

(Dynamics of Electrical Machines)
& v o w

LATRIUasUNRIEULE

(Three-Phase Power Converters)

wealuladndsnunudsunazdudnliiisedn

(Renewable Energy Technology and Small Power Producers)

syuvdasazImteidlninuuuususile

(Flexible Power Transmission and Distribution System)

MlaTeiveadiliauna
(Unbalanced Faults Analysis)
Fennssulniusegetug

(Advanced High Voltage Engineering)

mMananmalniluUNTT LAY TAYANNA 19U

(Distributed Generation and Energy Storage)

Anudeiiolavassruudmiteigs

(Power Distribution System Reliability)
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01205579 esdUsznovvaslasiglnihdaaiozuasiBnismunudugs 3(3-0-6)

(Smart Grid Components and Advanced Control Method)
ngudvdulni Aeuimesimalulagansaumna

01205581 anlpenssussuunauimes 3(3-0-6)
(Computer System Architecture)

01205582 iSetedoansuazmeuiinmesdmsussuuiig 3(3-0-6)
(Computer and Communication Network for Power Systems)

01205583 MsmuwenmAIAdy 3(3-0-6)
(Application Development)

01205584  msinilesteyadmiuimnssuliia 3(3-0-6)
(Data Mining for Electrical Engineering)

01205585  Aasdeyauaznisaisuudtaesteyadmiunmsumningay 3(3-0-6)
(Data Warehouse and Data Modeling for Asset)

01205586  mswidgymdsuuRnialenssulii 4(1-9-7)
(PracticalProblem Solving in Electrical Engineering)

01205587 mMspBnLULLazndnNsIAsesileTamnsdansunmd 3(3-0-6)
(Biomedical Instrumentation and Design)

01205588 mseeniuuszuululowe3n 3(3-0-6)
(Biometric System Design)

01205589 nMsysanMskarnsinnsiasaglninganies 3(3-0-6)
(Smart Grid Integration and Management)

nguAvINs3de Fesamizns uazlgyiiay

01205596 Fevaremdienssuld 3(3-0-6)
(Selected Topic in Electrical Engineering)

01205598 Jgymdiey 1-3
(Special Problems)

2. menfinyg Lidesndn 12 wiseia

01205599 INYITNUS 1-12
(Thesis)
AND5UNY5I83YN
01205511  duatiadadudmsudainssuluin 3(3-0-6)

(Linear Algebra for Electrical Engineering)

nsumuiuguresivadadudu nnwed wwing ssuvaumadadu anududassdadu gumdn
nsuUaadady ffmua mdnvugiang Uiginaguniely Uiglisaidsn nsaedaaann fdsaesiiton
fign Auadeedsuuyduns nguiaunaiu wrindiestisunasiuvinduinuuou wvndidedu 313
Fardniussuudadu nsussendseimnssaliih

Review of basic linear algebra: vectors, matrices, system of linear equations. Linear
independence. Bases. Linear Transformation. Determinant. Eigenvalues. Inner product spaces. Hilbert
space. Orthogonal projection. Least squares. Unitary similarity. Spectral theory. Hermitian and positive
definite matrices. Stochastic matrices. Numerical methods for linear systems. Applications to

electrical engineering.



01205512

01205513

01205514

01205515

01205516

ASTUIUNSALNUAGRAN
(Stochastic Processes)

femwesnszuiumsalvuasin nguilusudiiaes msudandadu masveaousuyfgiu mUszan
Aamandeurhdaesiadeianidudu unandamdsaeuads azdeideshdsaouads mavneyiusua
MIMUTHLS nszuunsdueasnefin anyazams s UnASUTRINTZUIUNNTEL NNINTLIBLUUATS
guu-lanl ATPUIUNSATEINTI nsrUuMsMATey AaudRsnsren nszuIun1sdiv

Definition of stochastic processes. Second moment theory. Linear transformation. Hypothesis
testing. Linear minimum mean square error estimation. Mean square calculus. Mean square
continuity. Differentiability and integrability. Ergodicity. Spectral characteristics of random processes.
Karhuenen-Loeve expansions. Wide sense stationary processes. Gaussian processes. Markov property.

Poisson processes.

asaaszilisdaaudmiudaanslnii
(Numerical Analysis for Electrical Engineers)

mﬁmswzﬁmﬂmmﬂﬁau SINVOIFUNNT HALRAYBIFUNITAVALALTUEY mimmmmzﬁqmaa
flerduddlififosinvesuunduismievansdii nsuuidulds nsuszanaalugie nsmusiudids
FlaY HARALYDIALNITDIOYNUSATRy

Error analysis. Root of equation. Solution of linear algebra equation. Optimization of an
unconstrained function of a single or multidimensional variables. Curve fitting. Interpolation.

Numerical integration. Solution of ordinary differential equation.

ngufn1suszuadynyin
(Signal Processing Theory)

nguivesdyqa USoiidya i wagiundn msunudygia nan1swlad nanisulaslizes msdn
Fognauaznsasdlng msussnadyaalnueain msdessidyaalulauunaiuasaud kans
wlasvlidn szuuvanesnst fnsesAavia L%@qLamwmmsﬂixqﬂémiﬂszmaﬁmmm

Theory of signals. Signal spaces. Basis sets. Signal representation. Z transform. Fourier
transform. Sampling and reconstruction. Stochastic signal processing. Signal analysis in time-frequency

domain. Wavelet transform. Multirate systems. Digital filters. Selected topics in signal processing

applications.

N15UT2URAINLAZNITUNY
(Image Processing and Representation)

ATUTUATH NTUURININ NTBATIZRNIN NsUTEIIan M Mswdadudu nsunudmesUidnuae
nsfadnuazy madendnuasisu n1s¥iuuugidoy

Image representation. Image transforms. Image analysis. Image processing. Segmentation. Shape

representation. Feature extraction. Feature selection. Introduction to pattern recognition.

AAinauimasuaziusUd
(Computer and Robot Vision)
Wienlnouiined WuUTaeed NSHIBUNIATFIUNGDS NMILUAININ LSUIAAMLTINTRIBANTAULA

'3

MafiguAIg s IendesiufSuTanulia/Miuiians/lams Wmlanesle nsfeiadenimda
Ans1eh msdszanrime maedeulmuaslassaiaiuinandduiavied Tmiueus

Computer vision. Color model. Camera calibration. Image transformation. Perspective
projective geometry. Calibration between camera and 3D sensor/orientation sensor/LiDAR. Stereo

vision. Analytic photogrammetry. Pose estimation. Motion and surface structure from video
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01205517

01205518

01205519

01205521

sequences. Robot vision.

nsiudszezlnauaznmsuuaninumang 3(3-0-6)
(Remote Sensing and Interpretation)
wANuAnLAEugIuTeINsTUSavering diugenvesszuuNIsanenIM N1s3uSuuuvatsTRdy
wuuldaamall wasuuulawesannsa aruiteudmaninenslan nMsussiann@dna nissuiie
lulasian msduuning nsudasnm nsandnumsisu nsamadeu
Concepts and foundations of remote sensing. Elements of photographic systems. Multispectral,
thermal, and hyperspectral sensing. Earth resource satellites. Digital image processing. Microwave

sensing. Object classification. Image transformation. Feature reduction. Registration.

wannsFeudveaniasuaznisuszgndld 3(3-0-6)
(Principle of Machine Learning and its Applications)
nanMaeu3 numunsseuiwuuiiinaeunarliifdfinaeu uwuudaeadadudmiunisonnssuas
mM3duun wwuhaedidadudmiunisiuun nguinisiseus nsUssluiuuinaedwarnsdeniuudiaes
naREMsAsE By mMawnudnusrudugs deouunihdmiumslinatuuenniosuarnisszgndly
Learning principle. Reviews of supervised learning and unsupervised learning. Linear models for
regression and classification. Nonlinear models for classification. Learning theory. Model assessment

and model selection. Feature extraction techniques. High-level feature representation. Advice for

applying machine learning and its applications.

n533uuugy 3(3-0-6)
(Pattern Recognition)

nqufimssiadulavenud Aaesluuudilei®u Aufnsinduls msduuniuddmsunmsuanuasng
N3UTZINANNTRWesERR NsUszRnamuUliinsfwes nMsandii n13Inn1suEnAaNE NMsdenanYMLA
Pansduuuiilerdubadu wdesdnsnme fatuayu idetieUssamifleunanetu n3eriedug n1aideud
Bedn nsTniuvesidiuun nsdhguuniasyads nseuiwuuliniugualiinisfives msdangy
\Faanay mﬁmﬂzjm%aﬁwﬁu%u wadAM AN ign

Bayesian decision theory. Discriminant function. decision surface. Bayesian classification for

normal distributions. Statistic parameter estimation. Nonparametric estimation. dimensionality
reduction. Class separability measures, Feature selection, Linear discriminant functions. Support
vector machines. Multi-layer neural networks. Other networks. Deep learning. Combining classifiers.
Bagging and boosting approaches. Nonparametric unsupervised learning. Sequential clustering.

Hierarchical clustering. Optimization techniques.

sTUUHRENARYA 3(3-0-6)
(Digital Communications Systems)
JPUVFRaAdTa MsaImasEnImduaskuwmIavlussuudeans nsinsiaunasiie A

o v v A

Duwaznszuumsiiugy nswnudya auasssuuiuuiiuley é‘@mmﬁgﬂﬂgmuuﬁ?a a UM
ﬁqﬂ Mo ATAUNA AUYYBITIN msdeansidediols madswarosdya

Digital communication systems. Tradeoff between power and bandwidth in communication
systems. Source coding. Probability and stochastic processes. Representations of band-pass signals
and systems. Digital modulated signal. Optimum receiver. Information theory. Channel capacity.

Reliable data communications. Basic channel coding.



01205522

01205523

01205524

01205525

01205526

N19A92TURASU T AT YU
(Signal Detection and Estimation)

ngefinmInsedudyga nsesRdevanLigiu ussingweanisindula anutenluvesny
Aanane Ledpsdunuuanduius ldosdunuuisasnseauund ndassuuuuhutouasiuulisiuds nauins
Ussanarndgyaas wuudiaeadadu nmsdsznnaruuuanuiasiuiigean nsussinauuuidsaes
ﬁaﬂﬁqﬂ 1993N509TUUBS 2993NT0UVUUTUR FINTesmaiIy FeaamenansasaduuasUszanaan
ey

Signal detection theory. Hypothesis testing. Decision criteria. Probability of error. Correlation
receiver. Matched filter receiver. Coherent and non-coherent receiver. Estimation theory. Linear

model. Maximum likelihood estimation. Least square estimation. Wiener filter. Adaptive filter. Kalman

filter. Selected topics in signal detection and estimation.

nQufasaumaLaznIsidve
(Information Theory and Coding)
numIuAdaa1ansNugIu LeulnsUuazieulnslduims asaumasiy audfniswuaniniadu

o

v dasneulnsUresnsezurunisilugy nmswisaunasinba anugvesdedyyin teulnstiga
ouius Yosdynramuund madnsiadesdyyia nauisasanuiieu vquiasaunatieay
Basic mathematical review. Entropy and relative entropy. Mutual information. Asymptotic
equipartition property. Entropy rates of a stochastic process. Source coding. Channel capacity.
Differential entropy. Gaussian channel. Channel coding. Rate distortion theory. Network information

theory.

nguimadrsiaundenntiauaznistudndoya
(Source Coding Theory and Data Compression)
nuiansaumadosudmiunstusanuunsdyana madrsEuuuiiug mshstaauede sia
Inaeuy nalian1sinsdawuunauynsy nsihsaluuyiueg nuiiansaumadosudmiunmstusauuy
Asd YR IS NTLUSTULUUALNANS MSWUSTULUUNAKRES AMSINTWaNan1s nsdsianisutas st
Saduanuduazideinus’ nstudanmiauasnimedeulm
Introduction to information theory for lossless compression. Huffman coding. Arithmetic
coding. Golomb coding. Dictionary coding techniques. Predictive coding. Introduction to information
theory for lossy compression. Scalar quantization. Vector quantization. Differential encoding.

Transform coding. Speech and audio compression. Image and video compression.

nqufnisidnsiadasdygyin
(Channel Coding Theory)

vdnyenaisiadesdynna fvadnifeides aununlada savdenidadu s sialdiey sa
3n-lulaveu siangudus msunusemsaa msiisauaznisaensiiauden siianeuligiu nmsidhsia
nensviadmsusaTlidydnvaivaieseiu sWaneunfitue

Channel coding fundamentals. Related algebra. Galois fields. Linear block codes. Cyclic codes.
BCH codes. Reed-solomon codes. Other classes of codes. Trellis representation. Encoding and
decoding of block codes. Convolutional codes. Encoding and decoding of code with nonbinary

symbols. Concatenated codes.

nsdeanslimevaedld
(Multiuser Wireless Communications)

wuuaegesdygaliany anuvainvany ssuuwagats avuvestesdyaialiany anugraty
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01205528
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01205531

ALY Yosdyanailuly
Model of wireless channel. Diversity. Cellular system. Capacity of wireless channels. Multiuser

capacity. MIMO channels.

wietnedeastoya
(Data Communication Networks)

antmenssuvenesetedeasineiduiinsinseiaussann Taswadaedetisnuuiy n1svieu
voslusTnnoatiugu nsivuafiey nsymdsdyanasiude matmuaduns nisdsle mseuaumsiva
nsmuuATIAANaIA warnaeuALewanIRe wmsgiulusarealududenles Suintets uastuuds
umhweaaietielimeuaziaioreusyiunssmanaidesiy

Architectures of communication networks with focus on performance analysis. Layered
network structure. Basic protocol functions; addressing, multiplexing, routing, forwarding, flow control,
error control, and congestion response. Transport, network, and link layer protocol standards.

Introduction to wireless and mobile networks.

mseenuuusTULessldans
(Wireless Communication System Design)

annenssuvessyuudeans nsundnszaneuaznseme audivesdyan aussouzveavain
msﬂagwﬁtyfgm aussouzvpamaiiansdisiatenie nMTATIEInTIvEn n1sdnnsannsy AUy
UszAvBamszuudeans

Communication system architecture. Propagation and fading. Channel properties. Performance
of modulation techniques. Performance of multiple access techniques. Traffic analysis. Spectrum

management. Evaluation of communication system efficiency.

insadnafiusliane
(Wireless Sensor Networks)
sruuAsevIeilei w3atnemusuuvanin wsevieiisuslianeuuunsumds nsdadunsduy
iwdotnesiuiliane in3eriefiuiignnizats ssuuUftinmsdmiunmsussyndile nietieaiuayy
dmfunmsdssendilein nsuszgndliveanietnemiuiliany wsevietluidmsudumesiuneoniad
Networked embedded systems. Smart sensor networks. Power-aware wireless sensor networks.
Routing in wireless sensor networks. Distributed sensor networks. Operating systems for embedded
applications. Network-support for embedded applications. Applications of wireless sensor networks.

Wireless sensor networks for internet of things.

NN9BNLUUTEUUAIA
(Digital System Design)

nszpanadidnnsedndlasnsBeuiisulusnusmuazanuds nmsanassalaeily 2959
UeALUUAGY MireamiasisiiuaznsUsEgndldnu mIsen wuuseTRIINMEMEANTIELEE
e gunsalundwunssnuuudinsld uazlilastnsivames

Electronic gate families with comparison of cost and speed trade off. General fabrication of
integrated circuit. Different types of metal oxide semiconductor (MOS) integrated circuits.
Semiconductor memory and its applications. Design of logic circuits with read only memory (ROM).

Programmable logic array (PLA) and microprocessor.
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01205533

01205534

01205535

012055

N19BNLUUINATTINT Y IR EY 3(3-0-6)
(Mixed-Signal Integrated Circuit Design)

AnuslunIsRenkUUIRILeuEden ANuivesdyg nuazsyuuludu nstndediauaznisauuy
mmaﬂLLUU’N%ﬂSENLLU‘ULLauxﬁaﬂLLas’Nﬁliaiw%ﬁ’aLﬁuﬂﬁzﬁ; N1990NLUUNATNIDILUUATN A DMT1dIU
Fyarausadaiasuniuluisasudasdyain auiluniseanuuuiasudasdyaia MseenluUIsaswla
oy runuunUasgudyansuniu

Knowledge in analog circuit design. Knowledge on signals and linear systems. Sampling and

aliasing. Design of analog filters and switched-capacitor circuits. Design of digital filters. Signal-to-noise

ratio of data converters. Knowledge in data converter design. Design of noise-shaping data converters.

N1990NILUUINATIINADVA 3(3-0-6)
(Digital Integrated Circuit Design)

AMNNElUNNTEBNLUUNITIINANG NITHNAULUUTNDE N15USEINITUNTNTEDNY N15USTUNAT
AFuauls M3eEs msUSuinaslmAssuazdndliiindaduuas 1ITIAVLUALITTI WY
Tnssad1erenasiavadn nsdoude nsnsvedyaiauning mheanust welansusunasdngli
%u’uqa NMTAANANIUIAENNTANAINTTUNITAAU

Challenges in digital IC design. CMOS inverter. Propagation delay. Parasitic capacitance
estimation. Layout. Supply and threshold voltage scaling. Combinational and sequential circuits.

Arithmetic structure. Interconnect. Clock distribution. Memory. Advanced voltage scaling techniques.

Power reduction through switching activity reduction.

szuulAasnalvifihgania 3(3-0-6)
(Microelectromechanical Systems)
szuuieieanalniihgana Januedoanaliiiiganiauaznszuiumandn maluladlalasusduis
FINSEAUTEAULANIA MTUTTEAUANIA NYUINTIFINVDINITAAVLUIA NTOBNLUULALUTITUINVBITEUY
9801A Mavﬂﬂﬁﬁ’l\‘ﬂuix‘u‘uLﬂ%‘laﬂﬂalﬁ/\lﬂ’ﬁgaﬂ’]ﬂ ﬁﬂsﬂisqﬂﬂ%’wuimuLﬂ%@&ﬂﬁlﬂﬂﬁqﬁmﬂ
Microelectromechanical systems. Microelectromechanical materials and fabrication process.
Micromachining technologies. Microactuators. Microsensors. Scaling laws of miniaturization.
Microsystem design and packaging. Working principles of microelectromechanical systems.
Microelectromechanical system applications.

¥

walulagiaiuj 3(3-0-6)
(Sensor Technology)
wnAnhluresszuums Inldisug msduunmiug dnvasianzuesiniug ninnsvinnuves
U3 msuszandldnudhiud fMiufgania fuiuuudaeie fiuiszuueienaluihgania
General concept of sensor based measurement systems. Sensor classification. Characteristics of
sensors. Working principles of sensors. Sensor applications. Microsensors. Integrated sensors.

Microelectromechanical system sensors.

gunsaldidnnseiinduas 3(3-0-6)
(Optoelectronic Devices)

autRfug YDA autimauasasian gunsalivduamazgunsaluaning fnsivinuasuasisui
uas gunseindmauaargUnsaiiuuLas viehaAuAuAr eI EnMselinduas lawwes seuy
iw3asdnsnalvifinqamenauas gunsaldidnnsedinduasdunid

Basic properties of light. Optical properties of materials. Light-emitting and display devices.

Light detector and sensor devices. Optical modulation and optical deflection devices. Optical
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waveguide and optoelectronic integrated circuits. Lasers. Microoptoelectromechanical systems.

Organic optoelectronic devices.

wialuladgunsalansiaiag
(Semiconductor Device Technology)

waluladnisadnansassu msﬂgﬂmﬁﬂ ﬂ’liﬂ@ﬂ%ﬂﬁﬁ%ﬁﬂ% NEUIUNTERNTATUNIIAILSOU NSLRL
asdesemsunsduuaznisitdlossy nszuaunisladlnanil nmsaiulessmevedlans n1sadreduansan
loansiadl almmeisaznsinnsou

Integrated circuit fabrication technology. Crystal growth. Epitaxy growth. Thermal oxidation
process. Solid-state diffusion and ion implantation. Photo-lithography process. Metallization.

Chemical vapor deposition. Sputtering and etching.

walulagwasuasaniing
(Solar Cells Technology)

wiumaunudesdu nuivemdsnuuaefind nguiuaundinuvesnsisiath auinuames
ashsiath Tnssairaveswaduateniing audnuarveasaduaeiing 29sauyavensadiateiing wad
WATeNTIngYiingnee N159ONUUVLAYNITUTHENANUITEUUEARLENDNINY 11ATFIUNNTNAADY

Introduction to renewable energy. Theory of solar energy. Band theory of semiconductors.
Optical properties of semiconductors. Structure of solar cells. Characteristics of solar cells. Equivalent
circuit of solar cells. Different types of solar cells. Design and applications of photovoltaic system.

Testing standard.

Nassfmmmﬁﬂﬁuﬁwq
(Radio Frequency Integrated Circuits)

LLU’]a@ﬁugﬁuIUﬂ’ﬁa@ﬂLLUU’N‘\]ii’JNﬂ'J’mgﬂsuai’lq LLmﬁmﬁwﬁzﬂuswumiﬁams a01UnuNIINIAT
$uds 2mesvenedyuuuudygnsunIush Snged eeadaiames 19esveef1ds MesduaTEiaud
FI9ENNNTOBNLUUIATTUHS

Basic concepts in RF IC design. Important concepts in communication systems. Transceiver
architecture. Low-noise amplifiers. Mixers. Oscillators. Power amplifiers. Frequency synthesizers.

Design examples of RF transceivers.

nuusimdnlnihduge
(Advanced Electromagnetic Theory)

ngudnyavesausuimanivin lndidnan wiwmdn wassnanei naleayvesaLNIIAAY MIazTieY
LLazmsmqmumamﬁuiwm msinanlsd nsnsedanseane ﬂ']iﬂiﬁﬁ]’]&m’]llﬂ’ﬂlla {]QJI‘VI’]‘UI’N‘U@ULGUWLLUU
meluiazniguen NMsUUMeaN1sUsTILS nawasiliiduaizasarilandureniy nsussyndld
AouImasiun s HaRaevaslymsULuudyaA

Fundamental laws of electromagnetic; dielectric, magnetic, and conductive media. Solution of
the wave equation. Reflection and transmission of plane wave. Polarization. Scattering. Dispersion.
Interior and exterior boundary value problems. Integral representations. Eigenfunction solution and

Green’s function. Computer applications to solution of canonical problems.

NOUUATN1TOBNUUUAIBDINA
(Antenna Theory and Design)
fiweianyavesayeIna Buiindansudiduarilanidudndang ageiniauuuain Luy

Yaneiln LazuaIaau NMsdaAIILRangeInie WmATANTIAIIZTIRNEY DUNLAUTUUUAULDATLUUTIY
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Fundamental parameters of antennas. Radiation integrals and auxiliary potential functions.
Wire, aperture and array antennas. Antenna synthesis. Numerical analysis techniques. Self and

mutual impedances.

aunusiwanifl B edrunn
(Computational Electromagnetics)
aa 3 Y a 1 I3 £ [ aa 1
WraduwuduaznmsUszendldiulniadn auuwdmanlni ageinia dainsedanszats FBwasa
Jupy Isnanwunzlulawunal 3anTninne
Method of moment and its applications to electrostatics, electromagnetic fields, antennas,

scatterers. Finite-difference method. Finite-difference time-domain method. Finite-element method.

n15eanKUUNaslulasIN
(Microwave Circuit Design)

nquiuazmsviliiAnnavesansds sordwaidrasausiminlnihweumanulsideios nifeutas
Buiiuaud uwindmiinesvediaseie mslenesilnslnunguazd mslnszinazoonuuuvesgUnsal
Tulasimuuuunadsl sidvananiferiunsesnuuuasasialasio

Theory and implementation of transmission lines. Sonnet electromagnetic simulation
software.Discontinuities. Impedance transformers. Network parameter matrices. Even and odd mode
analysis. Analysis and design of passive microwave devices. Recent researches on microwave circuit

design.

Usgiisaismastuuaznisuszynd
(Introduction to Hilbert Space and Applications)
Tngusadiamans auuuar3ginawes vesuuasnaguniely Ysgiuesu Uiglinaguangly
U3giunna Yigiidailsn mdnvuzlameuaziinawesinuazianiy dandunis Adnvusianiziay
arud

udnwauzane Megransussynaldluniaimnssy
Mathematical foundations. Fields and vector spaces. Norms and inner products. Normed
spaces. Inner product spaces. Banach spaces. Hilbert spaces. Eigenvalues and eigenvectors. Operators,

Eigenvalues and eigenfunctions. Examples of applications in engineering.

nsaduuuiaesgUnsalBidnaseu
(Electron Device Modeling)

miﬁ%’ﬂdLLUUﬁWaaﬂqﬂﬂiﬂjaLﬁﬂmamﬁa&ﬁu nsindeuiivedidnaseunuuiinanadn wuudaeanis
Lﬂga‘uﬁsﬂﬁlﬁﬁLﬁﬂ(ﬂii)uﬂi%LLﬁaE]EJLgEJULLagLLUUﬂiZLLﬁLLWiI ANBUZANIZIALAZAINGTD LNUNINNAIY
Tnseadsuazdn v anIzIe AN WuuTIasaean n1sas1suuTassgUnsaldidnvseiing ns
nageuNsUTuUTILaENsaianniines

Introduction to electron device modeling. Semi-classical bulk electron transport. Drift-diffusion
transport model. Characteristic times and lengths. Energy band diagrams. Structure and characteristics
of MOSFET. MOSFET model. Electronic device modeling, testing, improvement and parameter

extraction.

walulaguazaUnsalurludidnnseiind
(Nanoelectronic Devices and Technology)
nsindouiivesdidnaseuidesiu uuusiassnsiinssuavesdidnnseulugunsaiuly uuusiaes
Anuhnssuameudiu n1sUszyndldlalen nsudamesuaaunlniy nisadwuuiiaesaunsal dedaianig

ﬂ’1EJﬂ’lW‘UE]QﬁJJiSﬂU%ﬂ’]iﬂiS;]‘@ﬂi%ﬁ]?ﬂ‘ﬂaﬂ@]ﬁ@uﬂlﬂ@ﬂé’u ﬂ’liﬁﬂuﬂm@%ﬂ@ﬁﬁLéﬂ(ﬂiﬁ]uua%ﬂ’lia@ﬂLL“U‘UQ‘Uﬂiﬂj
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aeswlinouannas N1sULALONAIUITY

Introduction to electron transport. Model of electron conduction in nanoscale devices. Model
of quantum conductance. Applications of diodes. The Field Effect Transistor. Device modeling.
Physical performance limitations. Introduction to Coulomb scattering. Calculation of electron lifetime

and device design. The semiconductor laser. Presentation of research papers.

a a a 1 < o/ 4
didnnseting wimdnuazuasluiaquazaunsal
(Electronic, Magnetic, and Optical Materials and Devices)
Aauaudfwiineudnnes Ujnservesdidanseuluian ndnnisvihauremsudames aunsalideu

Y

wasukatLazgUnIainiuas wilroudnmesiawesuazgunsnisesse svuulwlnda vdnyaudman Jag
wilwdn wlauazeou msdaiudeyalusninfan

Semiconductor properties. Carrier action in materials. Operating principles of transistors.
Photovoltaics and photodevices. Semiconductor lasers and heterostructures. Photonic systems.

Magnetic fundamentals. Hard and soft magnetic materials. Data storage on hard disks.

nseRnLUULaTyYsN1sBlannsadndings
(Power Electronics Design and Integration)

mMsnumunaTsidnnselindmdsazinadafisuuindy snvarlanyMIESULALN1TEDNLUUNATIU
inmvasueaiaidsuazledti navesBufiuaududansussyfasidegunaunisadu gunsalansiafinhmds
sianaunhauasmsussgndlinuiinmigs msdanisuagnsesnuuuauieunazeudeielfvenias
wasiudidnnsetindrids mnudesnisiuanudiildveawivaniniiavinaiinnisaanansynu ausi
meluewandnsuysannisdidnnsedndiiddlunusiigg

Review of power electronics circuits and PWM techniques. Switching characteristics and gate
drive circuit design of power MOSFET and IGBT. Effects of packaging parasitic impedance on switching
waveforms. Wide bandgap power semiconductor devices and high frequency applications. Thermal
management and reliability design of power electronic converters. EMI requirements and mitigation

techniques. Future challenges for power electronics integration in applications.

HanBUTIAFVBITTUUANAS
(Power System Transients)

nswasuuvasiinguazaind unAnnsdadnnenssuaviianszuansaasnszuaadu n1sdiaeans
9130 mmJﬁauuﬂa&%’mjmnmﬁaimﬂ?ﬁﬁmﬂna nsaindiufiulsey msL1J§sJuLLiJmSi'il”mg'mnmammnﬁé’u
nszua woslsislouuud Mussiudsuutasiingiu gnnnzund Usngmisaladuiiumis Wsunsy-
ﬂaﬁ,.lﬁ:]Lma%ﬁ’m%"uﬂ’]iﬁﬁu’;mmﬂﬂgﬂuLLUa&%ﬂéﬂmemiaiWﬁ Havesnsidstluvaainvenadesdnsuasiie
wlas \@5eautsawes n1sUesiumsidss

Switching transient. Direct current and alternating currentinterruption concepts. Arc modeling.
Abnormal switching transients. Capacitor switching.Current chopping transients. Ferro-resonance.
Transient recovery voltage. Traveling wave phenomena. Computer programs for switchingtransient

calculation. Effects of surge in coils of machine and transformers. Surge arresters. Surge protection

LEDgINNYRITEUUATEG
(Power System Stability)

vényalafisnmmesszuuids uwudasmainvesaiesinsddasda seuunsedu uazssuuauny
wiosluil fesnmdapisiefinmssuniusuadnuasauelug muniwesszuuiids ladesnmues
iesdnavaneyn adesnmariiazusduiiugiunisniuauaLELa sy

Fundamental of power system stability. Dynamic models of synchronous machines, excitation
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systems and turbine control systems. Small and transient disturbance angle stabilities. Power system
oscillations.Multimachine stability.Frequency and voltage stability. Basic frequency and voltage

controls.

N15UURIULAZNITAIUANTEUUMIAS
(Power System Operation and Control)
HomuazimadienanasiiisrtesiumsuiRnuuazmsmunulnihfd nsuszsnuaanuy
mMsiseinisunnunieniuanunsaianiduedisieies msmuauAnsEliinfudianud waznns
ALANAIMaINSHAALAEERLlLR n1sawszinisiraveseiaalnih wasnsleseiilagldasasiiieuife
meusndmiunsufiRauluaniizedsa
Power system operation and control problems and solution techniques. State estimation.

Contingency analysis. Load-frequency control and automatic generation control. Load flow analysis

and external equivalents for steady-state operations.

Faanssunisdasiuszuumag
(Power System Protection Engineering)

winmsifosuvesdimnssunstestu msduamenunziianead ssiusznouaumas msdosiu
Inglindnszuaiuiviimddosiureadasiuuuuliidianis aussousvemouvamanszualuannivegi
wazluannzmsiasuudasiang Sadiarmass mstestulaglifiadinssormanistosiulaglisiad
nssuaAuLUUTag matlestudauns nistlestuviioutas matiosfuedosiialuih mstlestuuoines
H'im']ﬂ']'i°U’e]ﬂﬂ’1iﬂ'JUﬂ]Nﬂ’ﬁgaﬁﬂiLLaZﬂﬁiﬂaﬂﬁu

Fundamental of protection engineering. Fault calculation. Symmetrical components. Non-
directional overcurrent and earth fault protection. Current transformers: steady state and transient
performance, differential relay, protection by distance relaying. Directional overcurrent protection.
Busbar protection. Transformer protection. Generator protection. Motor protection. Integration of

communication control and protection.

nannmslasengluinganse:
(Principles of Smart Grid)
nnredlasiasnszuulwihmataswglniuuunasfusaslasielningassuslasaiiugu

wardiulsznevvediasaelnihdanisrenauwastugdhulasiieliihdansszueundiatuenduastuglu

v
o

laseinglnihdansesmaluladfantugdulassielihdaaiossvuundsnuiuunainmauionmalulad
dmsulsyansnmnslindinuegaaia nsdfnwlassigliihdnieslulsymadug

Power system structure overview. Traditional power grid and smart grid. Smart grid
infrastructure and components. Advanced hardware in smart grid. Advanced software applications in
smart grid. Advanced material technology in smart grid. Dynamic energy system. Technology

alternatives for smart energy efficiency. Smart grid case studies in other countries.

sudaudtldnauRiamasluszuunigs
(Computer Methods in Power System)
mauidmlunsemeiszuuiddaensldlusunsunoufinmes unewislumsinansinse
nszuadmasuaznslvavesinanlustuumds TunouisvesmsiunaunsBsivadinuinlldadudmiu
Mswidaymnaesygeansings
Solving problems in power system analysis by using computer program. Algorithms in

computing short circuit analysis and load flow in power system. Algorithms of nonlinear algebraic

equations for solving power economic problems.
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FAIMNTTUAUAINYIITEUUAES 3(3-0-6)
(Power System Quality Engineering)
aungvesgannedlinfdnyuuewnsiuauanedldl Wunsmddsduenasns
Uszgndldnu nsmvankaznsauduwseiy Jyminihdatauaznisdalndin msnesAuaznismgourves
w3y ussiuiase srsludin matadmsnanwesihiduazmssadiue nisdatuneunisuiulss
Aunmaesliiigsiiiussavinasonudiesnsvesldluihussiandng 4
Power quality from the standpoint of customer value. Computer and business equipment
manufacturers association (CBEMA (curves and their application. Voltage control and regulation.
Outages and interruptions. Voltage swells. Sags and surges. Harmonics. Customer value and
evaluation. Power quality measurement and evaluation. Effective power quality improvement

programs to meet customer’s need.

AMIINUAUIZTUUAIAT 3(3-0-6)
(Power Systems Planning)

nManensainsiisturesnnudesmandselaih msdnamuidetioldvesszuuluihds ms
Fravamsnanesszuuliindid msamsenisthpdnveseiesiudaliinmas msnausunsiuie
Tl MeauausEUUATOTY

The forecasting of growth of demand for electrical energy. Power system reliability calculation.
Power system probabilistic production simulation. Maintenance scheduling of generating units in a

power system. Generation planning.Network planning.

NMIANTUIUNILATEFANEATYDITZUUAAY 3(3-0-6)
(Economic Operation of Power Systems)

nsmAmnzaiigavesiteiduiiliiuduns Srvasemsvedsednsliitmasloth nisdrelnan
ag1Usgndn n1saseaunsidaliihgayds msdwiunisiravesidaliih nslvavesiddlndinegn
wngitgn nslnavesidslwihuuy #8 nisuiudmdmanlniiuasnisuasinansenuisdiuegiamnzas
fgauioussmaningmauiiiavesaed

Nonlinear function optimization. Characteristics of steam power plants. Economic dispatch.
Derivation of loss formula. Power flow calculations. Optimal power flow. DC power flow. Optimal

generation rescheduling and load shedding to alleviate transmission line overloads.

FTUUNAIALAZNISAIUAN 3(3-0-6)
(Dynamical Systems and Control)

U3piadunarimandunsidady nsnssanuwuudyaiaddygimeeniuasiuufiuys aaugves
§$UUL’J’§W}IBLﬁ8Q mamawaaawm%Lé?unmsial,ﬁm ﬂ’l’]ll8’1iJ’]iﬂﬂ’lUﬂ‘QJié‘LLagﬂ’]’mﬁ'HﬂiﬂﬁﬂLﬂ@le(;‘l“lJ@ﬂ
srvudndunanderiios mertliiduase LR EINNUBINITNITUULUUA Y QU d Y1 tuonuasLuUsa
wUsanue MItoundu anuziarfUsyaNAanILY N1SATUANNITARMINKUUDLEUNTY

Linear space and linear operator. Input-output and state-variable descriptions of continuous-
time linear systems. Solution of continuous-time linear systems. Controllability and observability of
continuous-time linear systems. Realizations. Stability of the input-output and state-variable

descriptions. State feedback and state estimators. Asymptotic tracking control.
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N13AUANAIVAVDITLUUNATN 3(3-0-6)
(Digital Control of Dynamic Systems)
JunifidesuniZeunou: 01205561

svvudandunalisieiios nansulasd meszisruuivessruuiBadunatlisedes ns
sonuuuimuaslagitlafavessn mssenuuuimuelngisnsmeuausadsmmd msdinesivial
anug anuanansamuasliiazeuamsadansldvesssuuidadunalideides msndwauaznis
DONLUUAMIUTZUIAT STUULEDSL

Discrete-time linear systems. Z-transform. Z-plane analysis of discrete-time linear systems.
Controller design by root-locus method. Controller design by frequency-response method. State-
space analysis. Controllability and observability of discrete-time linear systems. Pole placement and

observer design. Servo systems.

szuuaIuAN B 3(3-0-6)
(Nonlinear Control Systems)
FuiideaFeunneu: 01205562 waz 01205564
mylaseszuuma audivdnyavessvuuligadu wdesnmideylun noufiadiesnmiimg
Taasiuau msiede szuuliiBadunuutoundu mssenuuusiinuesliiBady
Phase plane analysis. Fundamental properties of nonlinear systems. Lyapunov stability.

Advanced stability theory. Periodic orbits. Averaging, nonlinear feedback systems. Nonlinear

controller design.

msmuqummzﬁqﬂ 3(3-0-6)
(Optimum Control)
AufidioaFeuannou01205561

mMevilmngiian msudsiuvesunagda nquivesauuasiouluiivmevesiandnduivg ndn
Ageanvasloun3edu Nouiveusiiadueilad ﬂ’]iﬂ’J‘UQNLLUUﬂaunﬁ‘ULMN’]%‘ﬁEjﬂ ANIATUANLUULUILUY -
nsmuAumnERigaluUiiievaes

Optimization. Calculus of variations. Theory of fields and sufficient conditions of relative
extremum. Pontryagin maximum principle. Hamilton-Jacobi theory. Optimal feedback control. Bang-

bang control. H, optimal control.

N13AUANSIATEE 3(3-0-6)
(Intelligent Control)
n3nuANUIUMle nsruAuUiufLuLinsdedwnuuuudians ngnsdududeyluruaziduled

a o

wadansUiusasveisuuudadimuanis funouitideiusnssy nsaaug UFudmunisiseuslaenis
funen nuienequaouasvquinsinmaninquiaie stuulasseUssamiion msvszgndldauves
pIsnAansAauATouAzIrUULATIEUsEaNenlusTUUAIUANKAL SEUUAIUANNIUGEEN

Adaptive control. Model reference adaptive control. Lyapunov and MIT adaptive rule. Gain
scheduling technique. Genetic algorithm. Iterative learming control. Fuzzy set andfuzzy logic theory.

Artificial neuron networks. Applications of fuzzy logic and artificial neuron networks in control system

and alternative control system.

ATAIVANNUNIY 3(3-0-6)
(Robust Control)
msuauvumulewiu Myadindadudmiunisaiuaununiy arussivesdyann Ausedives

U Usgliievaes uasUinlievetiud lassaieleundunasiaiivsnmnneluy deinunaussousuazdeadnin
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nsandudiukuuiaatuulang anuliduiueuvesuudtaemazaunuIL NMswUaaavdIBady Aten
FunuulasEuasnIsEAATIENEY N13BRNKUURIAILANTIUNIL N15eRNLULLATIASMIAIUAY N15aR
UAURIAIUAN DANNSIVINGLTUEY NIAIANY

Introduction to robust control. Linear algebra for robust control. Signal norm, systems norm,
H2 space, and Heo space. Feedback structure and internal stability. Performance specifications and

limitations. Balanced model reduction. Model uncertainty and robustness. Linear fractional

transformation. Structured singular value and U synthesis. Robust controller design. Controller

structure design. Controller reduction. Linear Matrix Inequalities. Case studies.

szUUUfAuRusUYEdiuiueud
(Human-Robot Interaction System)

N13RRNRUUAIMILAN NSNANWIETINYIA N1sUfduRusIEnIauywdiuuewd waamsednd
mMyneisamaninsindeuiinazaamaninniu msadauuuiiasmainuessruuiusud nMsmuau
vusudiiionauaussiudwndenitliidnuiedufufoinu msmuguiusudinunslnalagszuueunu
A04NANNY YITOTTUUAIUANVANETIANNS

Controller design. Natural language understandings. Human-robot interaction. Mechatronics.
Analysis of forward kinematics and inverse kinematics. Dynamic modeling of robot system. Control of

robot to interact with an unknown environments or human operators. Tele-operated robot through

bilateral or multilateral control.

VU UaTN1IORNUUUYULUA
(Robotic Theory and Design)

Jaunarans Msesesimums mstedeuluasanudideyiug msiesizinaiauazuse §
Fufuaznisimuaendnvallagldnin Weatiueus nsnuRudInILAuLazNIAIUAN

Kinematics. Position analysis. Differential motions and velocities. Dynamic analysis and forces.

Sensors and image identification. Robot vision. Trajectory planning and control.

wainvaaaIasdnnalui
(Dynamics of Electrical Machines)

winmsveaadosdnanaluih noufunudrsds nsdaemadamaniuaznisinsgsineihanlu
anmznairvenaiesdininszuanss wdssinsuuunieniuaziaiesdnsuuudlasta nslnseinisvhey
shenoufamesluanniziang

Principles of electrical machines. Reference frame theory. Mathematical modeling and analysis
of dynamic performances of dc machines. Induction machines and synchronous machines. Computer

simulation for operations during transient conditions.

in3asuuasuidssuina
(Three-Phase Power Converters)

winmsvhnuveaesedasiuaumaedumsueganauneiad nseenuuuMsAIUANEIMIY
\3eautasiy mi’«iﬁaaﬂé’zyzgwiwumﬂLﬁﬂIﬂﬂ‘L%’LLﬂuﬂﬁ’m‘ﬁwyuLﬂgauﬁmiaaﬂLLUUﬂ?Uﬂ&JLLUUNiaUTJm nsla
nnwesanuzMsaInduarsEUUNsIegan gunsalansAaiithids

Power conversion principles in three-phase pulse width modulation converters. Controller
design for the converters. The small signal modeling in rotating coordinates. Closed-loop control
design. Use of switching-state vectors and different modulation schemes. Power Semiconductor

Devices.
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weluladnasnunuisunazdndaliilisedn
(Renewable Energy Technology and Small Power Producers)

nMardendsnuliiinnay wnusaseniing Wemdnnadinw waditemaslalnsiauuay unas
wEsEY szuvdanisndsnumuiou seuudiaalniheodn esdusneusasinmhnureaes
fdalwihuuunsgane szuutiesiu 1asdunefnedids uasnsdeusefussuulnimds

Electrical energy conversions from wind. Solar energy. Biomass fuel. hydrogen fuel cell and
other energy sources. Renewable energy management system. Small power producers. Components
and operation principle of distributed generators. Protection system. Power inverter circuits and

utility interfaces.

sruvdnaziniiemasluiawuuuiuaala
(Flexible Power Transmission and Distribution System)

sruvdsazdmemadlnihgnluli® ndnnisamuaunsiwesvesszuudumazimemdslnieig
1sBidinnsedindindigs ndnnisvheuresgunsaldmivdnsruaaduwuuuudild wuudiaesgunsal
a a o w | ° ' o w e A v [ )
idnnsefndraslussuvdiazsmiasdsig ﬂiiuﬂﬂ@’]i%UUV\Nﬂ?ﬂ‘Uﬂ?u@Qiu{]‘\]‘qﬂu

Power transmission and distribution system automation. Control principles of electrical power
transmission and distribution parameters based on high power electronics circuits. Operating principle

of flexible alternating current transmission system devices. Power electronics device modeling for

power transmission and distribution system. Case studieson existing systems.

mAaneivaadiilisuga
(Unbalanced Fault Analysis)

23RUsTNEUANNINT NFaTIzineaduuUliaunns wislwesszuulninmds avuduiiunuduay
wondausudvosansds ardudufiunuduemsionuas nswasuliaumsrloasndouty nmsviliineluns
Aaseh mylnseineadwuuliauna nsuidymnlegldneuiames

Symmetrical components. Analysis of unsymmetrical faults. Power system parameters.
Sequence impedance and admittance of transmission lines. Sequence impedance of
transformers.Change in symmetry simultaneous faults. Analytical simplification. Unbalanced fault

analysis. Computer solution.

Arnssuluiusegeduge
(Advanced High Voltage Engineering)

sruudadiendsnulniusgs uasiidaussiuiu nsdesiuussiudsa ngfnssuvemeudauay
wnbrlussganeliussdiunselaniiie nansenuredlalsyl ngRnssuveRuILiIg AUIUMAY AWILKDY UL
auulniusege andhivedlassaiuasnisviuvesgunsalluszuuliiiussgs mseenuuukazninas
gunsallniussgawazauiu wadansmageulwiusas nansenuvesawuwimaniniianlniiusgsie

N WIBIUTEATU

High voltage power transmission system. Sources of overvoltage. Protection from high voltage
surges. Transformer and towers behavior under lightning surge. Corona effects. Behavior of gaseous.
Liquid, solid dielectrics in high voltage electric fields. Structures and operating characteristics of high
voltage equipment. Design and manufacturer of high voltage equipment and insulation. High voltage

testing techniques.Effects of high voltage electromagnetic fields on public health.
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AMIHAAMAIHRILUUNTZBMAZ N TETAUNA9TY
(Distributed Generation and Energy Storage)

wismdsrunndewdnleada udmdnunaunuiildiuszuuliinigs ndnnsinuresnisuan
mdsliihuuunsgats ssuvdndundsnu gunsaldmsunsdaifiundany ssitunuamlniuasnis
destudmiumsrdnindilnihuuunszats wasgrumadesselndesiudelniuvunssanedniussuy
Infinrids

Fossil fuel based energy sources. Utility-integrated renewable energy sources. Operation
principle of distributed generation. Energy storage system. Energy storage devices. Power quality and
protection issues of distributed generation. Standards of Interconnecting distributed generators with

electric power systems.

anudeiieldvasszuusimineigs
(Power Distribution System Reliability)

sruudmineds fiauasdvianudetiold auvnuesnistados msdwesarudetioldves
drulsvneu nsadauusiasseudeieldvesdinlszneu msadauuiiaesnnuidedeldvessyuu N1
Usziflunnudedoldvesszuusming mssassuuuteuiasla nsinssiaudedeldvesssuy
nTEANY

Power distribution systems. Reliability metrics and indices. Interruption causes. Component
reliability parameters. Component reliability modeling. System reliability modeling. Reliability

assessment of power distribution systems. Monte Carlo simulation. System reliability analysis. Case

studies.

asRUsznauvadlasenglisansezuaisnisnaugutuge
(Smart Grid Components and Advanced Control Method)

afUsznavvedlastnglninganioy aunsnlivesuasniiesiusiudeya e iawlees aedwin
faean aim?uaxﬁaﬁﬁv’ug& wifouUasanuzvatuduazidinnszuaiianses gunsallussuvateds
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nsswaaduBavgulfealmivargunsaiutladamamninlnih uwndalulasnia Bmsmuaudugs nssus
wazN1TIn NEALNALIAN93 ﬂﬁiﬁaaﬁﬂuﬁw%’uaﬂﬁﬂszﬂawﬁv’ug{a L%ﬂﬁﬂmﬁLﬂi’lxﬁ%’@%ﬁﬂﬁﬂiﬂiﬂhﬁ
Intdaaiey neilidusnluiffivessruuduazssuudmng g uwuwumstiostuszuudugs
Smart grid components: smart meter and data concentration unit, phasor measurement unit,
superconducting transmission cables, advanced switches and conductors, solid-state transformers
and fault current limiters. Modern flexible AC transmission system and power quality mitigation
devices. Microgrid concept. Advanced control method: sensing and measurements. Real-time

monitoring. Integrated communications for advanced components. Smart grid data analysis

techniques. Transmission/distribution automation. Advanced system protection schemes.

amﬁmanssmwmauﬁ'sma%
(Computer System Architecture)

andmensumeniinesidesiu aumsuaraussausvessruu fliifumsinuuegnisideudeves
JPUU MHEAMNTIUULAY MEANNIMENLarteANTNd1Tes Buna-lowineg nsatuayuves
szuudUAn1s MsFwinmadamansuazidneansdn Auanvuy fidunisinuniseddeyaves
sqmﬁwﬁ"a TAssas19v0ImthgUsyanana N15USEIIANALUUTUNUY SEUUABNRILABSLUUMATELAY

Introduction to computer architecture. Computer evolution and performance. Computer
function and interconnection. Cache memory. Internaland external memory. Input-Output. Operating
System support. Computer arithmetic and digital logic. Characteristics, functions, addressing modes of

instruction set. Processor structure. Parallel processing. Multicore computers.
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\n3evnedeansuazaeuiamesdmiusTuUings
(Computer and Communication Network for Power Systems)
vdnmsdeansidviandnnisdeanssiruameliiimdnnisdeanslimeendunudingndnninaietne
domstoyameluladintotefomsdmivesdusznauiiuguiinesdugenisuimsinmasumuasnste
vaslaya
Principles of digital communication. Principle of power line communication. Principle of radio

frequency wireless communication. Principle of data communication network. Communication

network technology for advancedmetering infrastructure. Information security management.

MIRAUILBNNALATY
(Application Development)

530U UM IIAUITEUU NTEUIUNMTTAILNAINANANDINEAIMI NMTILATIZI 0BNIUU WaZWAIUN
wewnaladu msdansgiuteyauaznisreUszanuvemenndiaduiiionsiinieszuugudeya Bnsuas
wesdlodmiumsianuennaiadu wiinnisitausruu Suneuiiussuudmiumsianwonndiedu
FURUY

Methodologies in system development. Development processes from idea to product.
Application analysis, design, and development. Database management and application interfaces for
accessing database systems. Methods and tools for application development. System development

life cycle. Systematic approaches in the development of prototyped applications.

nsviuniiasdayadmiuianssulnin
(Data Mining for Electrical Engineering)
wnnEAsiuguRsfumsiwiledoya sssumivestoyalunulssynimisimnsslaii ns
d19ateya mawleudeya wadansyimilesdaya N1sTLUNkazNISHEINTAl MITUNGH N1TATIINNAN
finund ngmsidenles mamsemuuuzidedndiu mavimiiesdeyaidsnianal msieszsideyavunslug)
Basic concepts of data mining. Nature of data in electrical engineering applications. Data
exploration. Data preparation. Data mining techniques.Classification and prediction. Clustering.
Anomaly detection. Association rules. Sequential pattern detection. Temporal data mining. Big data

analysis.

adsdayauazn1sastsuuunaesdayadmiunisuinmindauy
(Data Warehouse and Data Modeling for Asset Management)
WWIRANISUTINININEFAY 21innsadedeya seileuinmsesnuuuadadaya N15YIUINITIFUUNIS
UImmindau wudaesdoyaauwnfndmiunsuimsmingdu msaiauuudiasaiionsuimmindau
Concept of asset management. Data warehousing life cycle. Data warehouse design
methodologies. Asset management system integration. Asset management conceptual data model.

Asset management modeling.

msufideyndeuuiniadaanssuluni
(Practical Problem Solving in Electrical Engineering)

AFIWTTUM AN INIAINTIY N5y Tymasddugnramnssy myieeilagmidanaia ns
vImslasansmsusmsmsvheuduiin msnueulassnsuazmsnsyaneruiuiinseu madsudeiaue
Tasanisuaznisiiaue n1siiudayauaznisiiaszit msmeneurestymuasnisysanns n1sdeu
shenumenaia nMsiiausuvansuAtem

Engineering ethics. Encountering practical problems in industry. Analysis of practical problem.

Project management. Team work management. Project planning and distribution of responsibility.
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Proposal writing and presentation. Data collection and analysis. Solution finding and integration.

Technical report writing. Technical presentation of proposed solutions.

MIeanuUULATRaNMaAdasiiatansdanisunmd
(Biomedical Instrumentation and Design)

MYIALarIATIERANETININ AaNBaz UM IUARYeTNITINISUNY AnuUaonadenialnii ns
Uszgnilinenssan 1995ve1edeiniiums madeslesiuaeuiiunes mslesgidygiamaznslszana
Aeyauad NIUANINE

Measurement and analysis of bio-potentials. Biomedical transducer characteristics. Electrical
safety. Applications of integrated circuits,operational amplifiers, computer interfacing. Signal analysis

and signal processing. Display.

aseanuuuszuululawnin
(Biometric System Design)

ssuululawndnidossu mafsranetifie Tunth thum Adue wardus lulewminuasuuudiaes
msaaﬂLLUUﬁmuszqﬁmﬂﬂaamaTWQ MsNAFaULAsNISUITHUANANTIOUY ﬂ’]iaEJﬂLLUUE’]ustI@%ﬂUIEJ
WPnuAENTYsANNSSEUY Msuimnssndnual anusiunsszuululewsdn snasgrululewwsdn Ussiiunnie
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Introduction to biometric systems. Recognitions of fingerprint, face, iris, DNA, and others.
Multimodel biometrics. Large-scale Identification system design. Performance testing and evaluation.
Biometric databases and system integration design. Identity management. Biometric system

security.Biometric standards. Privacy issues. Current advances in biometric technology.

M5YsANNISHaN1sIanIsiasadnglningaaies
(Smart Grid Integration and Management)

wnsgukatoirunvedasuiglninganies svuudamsdmiisuuvasia Nsdansteyailines
M3TANsIFfU NseevALRNANNABINS NTUTEINMENTUEYBITEUUT MUY N15danIsUsYaS AN
nslimdanuuuuaain msdanisaneliideuly szuunmsdanisen nsdanisieesiiouazduning suuuy
gsfauuulng

Smart grid standard and regulations. Smart distribution management system. Meter data
management. Outage management. Demand response. Distribution state estimation. Smart energy
efficiency management. Condition based management. Workforce management system. Facility and
asset management. New utility business models.
suleuigidenisiaanssulniil
(Research Methodology in Electrical Engineering 1)

mMsAndeszuy Mssedmiteuasnanuddeiinants wamensmumuunaredeiitindeu ms
gonuuUkarNIsIannaentowu madeussmidfomstiauewuuinan

Systematic thinking. Research problem formulation and expected research contribution.
Guideline to literature review. Fundamentals of designing and conducting experiments. Technical

report writing.Oral presentation.

sedauidsAdemedaanssulwial
(Research Methodology in Electrical Engineering II)
JuriideeSousnniou: 01205591

IITUIVTTUUALAIINAIIN NTLUIUNTNMTTHUTEAUDY NIAMTATIER N1sUAdyvBeuun
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mevhauduiiu mﬁmiwﬁmmL?%?me{]z:wﬁﬁ'a MSNUNILITIUNTTY NMSWEUUNATUNIAN®191T bl
fianrou nsisauyigiu maviiteidesiu nadeuteimuslassnuineniinug madiauedeiauslasenu
Anerdinusuuuiinilan

Ethics and integrity. Self-learning process. Analytical thinking. Practical problem solving. Team
work. Risk assessment of research problems. Literature review. Writing the literature review.
Formulation of hypothesis. Preliminary research. Writing of thesis proposal. Oral presentation of thesis

proposal.

sesliaudsITemedaanssulviai
(Research Methodology in Electrical Engineering IIl)
FuniidaSeunnnou:01205592

A5591UssaluNSARUROIUAVEIEnS NM1sIRsIziLazInn1sUgmnieasesssy nMsAadining
msuidaiBalfon nmsvhowduiin msimuanainmilunside msussduunanunisssay
s nslewdamanisuseidiu Mslisuunauddedmsunsussyainns mahauenanuidelunis
Uszyadvimsiuuinian

Ethics in scientific publishing. Analysis and handling of ethical problems. Critical thinking.
Practical problem solving. Team work. Moving research forward. Review of conference papers.

Rebuttal. Writing research articles for technical conferences. Oral presentation in technical

conference.

L%ENLQW’]%VHQ%W’JHS?SJlWﬁ"I

(Selected Topics in Electrical Engineering)
Sosamzmademnssuliih TuseiuuSyain shdedeavasuudadluluusazaanisdinw
Selected topics in electrical engineering at the master’s degree level .Topics are subject to

change each semester.

Fuuun
(Seminar)
msthiaveuazeiumeiideiithaulamsdemnssulnilussdudsygin
Presentation and discussion on interesting topics in electrical engineering at the master’s

degree level.

Usymiiiaw
(Special Problems)
mMsAnwuaridemaimnssuladilussiudSygiln wavSeuSeadeuduneny
Study and research in electrical engineering at the master’s degree level and complie into a

written report.

Inendwug
(Thesis)
FeluszAuuSun v uazBoussadowduineinus

Research at the master’s degree level and compile into a thesis.
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