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Green’s Functions in Electromagnetic Theory

LAS DUV IbE
Optical Networks

seidouIsTulsenausunzdmsuLtman i

Finite Element Method for Electromagnetics

NTIATIZALAZNITOBALUUANDINA

Antenna Analysis and Design

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)



303684

303685

303686

303687

303688

303695

303696

303697

303698

303699

303692

303693

303694
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LSOV ULLDS

Sensor Networks

N e viauwes

Optical Waveguide Theory

waslaliandu

Nonlinear Optics

mMssaesszuLdeans

Simulation of Communication Systems
RERT Y GINITERHHIERY

Space-Time Coding

(2) Me1anus (Dissertation)
YIRS 1 WuU 2.1
Dissertation 1, Type 2.1
TN 2 wuu 2.1
Dissertation 2, Type 2.1
WYIINUS 3 WuU 2.1
Dissertation 3, Type 2.1
WYINUS 4 wuU 2.1
Dissertation 4, Type 2.1
NeTNuS 5 wuu 2.1
Dissertation 5, Type 2.1

(3) swivrUsaulitdundaeia
Fuuun 2

Seminar 2

duuun 3

Seminar 3

duuun 4

Seminar 4

3.1.3.2 NSEIANISANYINIULUY 2.2

303690

(1) UV U
(1.1) Fw109AU
Wdefitrwnidimnssulnintuge

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

AU 36 NUIWNA
6 NUIYAR

6 BUILNR

6 NUIYAR

9 UUIYAR

9 UUILAR

AU 3 WUINR
1(0-2-1)

1(0-2-1)

1(0-2-1)

24 wugna
U 12 BUI80A
3(2-2-5)

Special Topics in Advanced Electrical Engineering

Yaa & a a ) | ~ o ' a Y &
waglviidndoniseusedvnanngulangumils 91w 9 wihein dwiolull
Tnezdaadlsnedsn 3036xx MiUsgnI1 3 nuwin
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ngudv1IAINgsulniAgs

303511

303512

303513

303613

303614

303624

nsUfURNsuazauAussuulinigs 3(2-2-5)
Power System Operation and Control

nufiniosdinsnaluiii 3(3-0-6)
Theory of Electrical Machines

FEUUNSHUAINUNE9UY 3(3-0-6)
Energy Conversion Systems
nsideudeszuukdnlnihuuunseaneluszuuliihfgs 3(2-2-5)
Integration of Distributed Generation in the Power System
nseenuuuAesdnInalitihuarreufinnesvisosnuiuy 3(2-2-5)
Electrical Machines Design and CAD

Wi1Y Awanden LLﬁBﬂ’liL‘U?ﬂlEJULL‘UaﬂﬂﬂWWQﬁQ’m’M 3(2-2-5)

Energy, Environment and Climate Change

nguivndiannsadnduazszuuauaanaileny

303531

303532

303533

303633

303634

303635

nseenuuuszuuldlilaslusivaes 3(2-2-5)
Microprocessor-based System Design
miaaﬂLLUUN%SLé‘ﬂmaﬁﬂﬁ%qu 3(2-2-5)
Advanced Electronic Circuit Design

wAlANSAANBUAYYITUNIUY 3(2-2-5)
Noise Reduction Techniques
walulagnisasisgunsaldidnnsetinduas9assiu 3(2-2-5)
Fabrication Technology of Electronic Devices and Integrated Circuits
gunsaiBidnnsedindadelng 3(2-2-5)
Modern Electronic Devices

wiludiannsedngd 3(2-2-5)

Nanoelectronics

NENIITLUUAIUANUALAITUTTUIANAT Y0

303551

303552

303561

303654

303663

V¥ AIVANNUFIY 3(3-0-6)
Fundamentals of Control Theory
wqwﬁmsmﬁwmwzauﬁqmLLazmi‘Uizqﬂﬁ 3(3-0-6)
Optimization Theory and Its Applications

n1sUsTUIaNad I 3(2-2-5)
Signal Processing

YUHUALUUNG 3(2-2-5)
Robot Manipulators

NFIATIENYRYA 3(2-2-5)

Data Analysis
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303664 ﬂﬂiﬂizuaawanww%uqq 3(2-2-5)

Advanced Image Processing

nguavIvIANsIUlnHFess

303571  dyayiadnazsruugaiiugy 1 3(3-0-6)
Stochastic Signals and Systems 1

303580  VQUAANTAUNA 3(3-0-6)
Information Theory

303581 viguijwiwantuil 3(3-0-6)
Electromagnetic Theory

303674 MIAOATHUUNANEYBINN 3(2-2-5)

Multi-channel Communications

303675  NSuNsNIEAEAAULnEn N 3(2-2-5)
Electromagnetic Wave Propagation

303676  nnInsyaAnTzateAduLlmanliih 3(2-2-5)

Electromagnetic Wave Scattering

(1.2) 3vLden U 12 BIYHe
ThdenSeuanivdweludl stuulitesndn 9 wihein uay
donBeusieivseautadindne) Snwulaiiiu 3 miiein Ay
ALY U091 SERUS N

nau3v3anssulvdiafige

303611 Waransiasosnabilii 3(2-2-5)
Electrical Machine Dynamics

303612 MTATERLarduaszRLuudanslusyuulnlaliandn 3(2-2-5)
Analysis and Model Synthesis for Photovoltaic Systems

303615 #ANN1ITOURBIANAINSUALUAINUMAINTZUARTS 3(2-2-5)
Interleaving Technique for DC Power Converters

303621 1ATINTULEUIELAZNITINHUNE Y 3(2-2-5)
Energy Policy and Planning Project

303622 BNITIATIEANSINU 3(2-2-5)
Methods for Energy Analysis

303623 NOEIININGNIULEENITUTEENALY 3(2-2-5)
Energy Price Theory and Applications

nquirdiannsadnduazszuuauanailedy

303631 N1FPONLUULALATINTEUUN Y IUNES 3(2-2-5)
Mixed Signal System Design and Implementation

303632 Bidnmsedindnentsunvdiugs 3(2-2-5)

Advanced Biomedical Electronics



303641

303642

303643

303644

303645

303646
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miaamwmx‘ﬁ]iﬂ’nmﬁ%qLLamamﬁuma%waame 3(2-2-5)
Radio-frequency Circuit Design and CAD
antlnenssunsdoasuuveynsuvensasdidnnsetnd 3(2-2-5)
Serial Communication Architectures of Electronic Circuits
Wandanugvoandsdmsuirnnsdiannseting 3(2-2-5)
Solid-state Physics for Electronic Engineers
nafansmIsuiudmsuIAINTIUlni 3(2-2-5)
Quantum Mechanics for Electrical Engineering

Tassadnaunludfs 3(2-2-5)
Low-dimensional Nanostructures

lulasiwvetnduazuilulnveind 3(2-2-5)

Microphotonics and Nanophotonics

NENIVITLUUAIUANUALNITUTTUIANATYEYI0

303651

303652

303653

303661

303662

WUUTIRDITEUULAEN B NTITEUS 3(2-2-5)
System Identification and Learning Theory
M3AUANNIEEUSLUUILE 3(2-2-5)
lterative Learning Control

seuuldadunaznisauauwuuliumle 3(2-2-5)
Nonlinear Systems and Adaptive Control

NILUIUNTHY 3(2-2-5)
Random Processes

N B NTUTLUIULALNITNTITY 3(2-2-5)

Detection and Estimation Theory

ngudv3aanssulnideans

303671

303672

303673

303677

303681

303682

303683

nsdnaesguLuuLazsUsTInaaUaniy 3(2-2-5)
Spectral Estimation and Modeling
NTAATIERUALDDNLUUIZUULIANS 3(2-2-5)
Radar System Analysis and Design
mi?iamm‘uumzmﬂé’zgigwmiu@ammﬁ 3(2-2-5)
Spread Spectrum Communications
Harduvasniulunguiuimaniin 3(2-2-5)
Green’s Functions in Electromagnetic Theory

LATDUIEN AT 3(2-2-5)
Optical Networks

sulouistudseneusunsdmiundmdnlvi 3(2-2-5)
Finite Element Method for Electromagnetics
NNTILATITAULATNITODNUUUEIYDINA 3(2-2-5)

Antenna Analysis and Design



303684

303685

303686

303687

303688

303791

303792

303793

303794

303795

303796

303592

303691

303692

303693

303694
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LSOV ULLDS 3(2-2-5)
Sensor Networks

N e viauwas 3(2-2-5)
Optical Waveguide Theory

waalail gLy 3(2-2-5)
Nonlinear Optics

mMssaesszuLdeans 3(2-2-5)
Simulation of Communication Systems

RERT Y GINITERHHIERY 3(2-2-5)

Space-Time Coding

(2) MB1anus (Dissertation) MUY 48 N2whA
WYINUS 1 WUU 2.2 6 KUBAA
Dissertation 1, Type 2.2

NYTUNUS 2 WUU 2.2 6 KUBAR
Dissertation 2, Type 2.2

IWNYIINUS 3 WUU 2.2 9 UUBAR
Dissertation 3, Type 2.2

WYIINUS 4 WUU 2.2 9 KUBAR
Dissertation 4, Type 2.2

NYTNUS 5 WuU 2.2 9 UUBAR
Dissertation 5, Type 2.2

WNYINUS 6 WUU 2.2 9 UUBAA

Dissertation 6, Type 2.2

(3) swAvvsavlituntaein Fuaulitesndt 7 wileina
suilguitidomainemansuazinalulad 3(3-0-6)
Research Methodology in Science and Technology

duuun 1 1(0-2-1)
Seminar 1

duuun 2 1(0-2-1)
Seminar 2

duuun 3 1(0-2-1)
Seminar 3

duuun 4 1(0-2-1)

Seminar 4
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3.1.4 unun1sAnwvangasuvynefiadin (aanssulnii)
3.1.4.1 uHUNSANED KUY 2.1

&N
303xxx

303xxx

303690

303692

303695

SHaIY
303xxx

303693

303696

303694

303697

pliglabl
Elective Course
plialbh

Elective Course

U9 1 aansAnefiu
I93UN

374

U7 1 aanisAneUane

Wdefivaiyniadeanssuluituge

Special Topics in Advanced Electrical Engineering

dunw 2 (ldduniaein)
Seminar 2 (Non-credit)
endnus 1 wuu 2.1

Dissertation 1, Type 2.1

U7 2 aMansAnwfiu

Fodwn
I deN
Elective Course
Funwn 3 (lidunuaein)
Seminar 3 (Non-credit)
NS 2 wuu 2.1
Dissertation 2, Type 2.1

U9 2 nanrsAnevane

funun 4 (lidunihein)
Seminar 4 (Non-credit)
neinus 3 wuu 2.1
Dissertation 3, Type 2.1

] a =~ a wva £ 14
wuEAn (MeE-UuUA-ANEINIBAULDY)

3(x-x-x)

3(x-x-X)

6 nwnn

3(2-2-5)

1(0-2-1)

6 MEne

9 wiena

miein (nqu-Ufia-Anerdlenuia)

3(x-%x-x)

1(0-2-1)

6 NUIWAR

9 wienn

1(0-2-1)

6 M8ne

6 u8nn
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3.1.4.1 WHUNISANEI KUU 2.1 (Aa)

Ui 3 mannsinedu
EVGOLY Ha3w midgin (Maef-ujia-Anwideauied)
303698  ANYINUS 4 WUy 2.1 9 Biwnn
Dissertation 4, Type 2.1

593 9 yiuaenn

Ui 3 mamsAneUang
303699  ANYITNUS 5 Wuu 2.1 9 Bienn
Dissertation 5, Type 2.1
ERLY 9 wienn
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3.1.4.2 WHUNISANEI LUU 2.2

U9 1 aansAnufiu

EVGOLY Ha3w midgin (Maef-ujia-Anwideauied)
303xxx  AIVIAU 3(x-x-x)
Compulsory Course
303xxx  AIVIAU 3(x-x-x)
Compulsory Course
303xxx  AIIAY 3(x-x-x)
Compulsory Course
303592 seileuiiTeynainemaniwazinalulad 3(3-0-6)
(Lsdvfuntaein)

Research Methodology in Science and Technology
(Non-credit)
574 9 MuqeAn

Ui 1 mamsAneUane

303xxx  AvUAON 3(x-x-x)
Elective Course

303xxx  ATAON 3(x-x-x)
Elective Course

303xxx  AVUABN 3(x-x-x)
Elective Course

594 9 nueAn

UM 2 pMAnsAnedy
SWEIY Ha3 iein (nqu-Ufia-Anerdlesnuiad)
303xxx  AvABN 3(x-x-X)
Elective Course
303691  dunw 1 (litdunuaein) 1(0-2-1)
Seminar 1 (Non-credit)
303791 ANgINUS 1 WUy 2.2 6 wenn

Dissertation 1, Type 2.2
374 9 wqwnn

U7 2 aansneUane

303692  dunw 2 (laitduniiein) 1(0-2-1) (Livfumiiefin)
Seminar 2 (Non-credit)

303690 ﬁq%’aﬁmwwﬁmﬂﬁmlv\lﬂw%uqq 3(2-2-5)
Special Topics in Advanced Electrical Engineering

303792 ANYINUS 2 WuU 2.2 6 nuEnn

Dissertation 2, Type 2.2
374 9 wiqwnn
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303693

303793

303694

303794

a2
303795

303796
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3.1.4.2 WHUNISANEI LUU 2.2 (Aa)

¥
dunun 3 (laduniein)
Seminar 3 (Non-credit)
NGNUS 3 WU 2.2
Dissertation 3, Type 2.2

dunw 4 (addumiaein)
Seminar 4 (Non-credit)
WTnus 4 wuu 2.2

Dissertation 4, Type 2.2

INYINUS 5 wuU 2.2
Dissertation 5, Type 2.2

INYINUS 6 WUy 2.2
Dissertation 6, Type 2.2

27%1

273%1

U9 3 nAn1sAnediu
niein (Mauf-ujia-fAnedeauied)
1(0-2-1)
9 wihefin

593 9 yiuaenn

7 3 Mmamsanwvane
1(0-2-1)

9 Mmane

593 9 wiena

U7 4 aan1sAnufiu
iein (Maef-ujia-Aneideauied)
9 Mmane

594 9 wi8na

U9 4 aanrsAnevany
9 NUIWAN

594 9 wiena
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3.1.5 A195UT1UN
303511 n1sUfuAnsuagaruAussuuliiigs 3(2-2-5)

Power System Operation and Control

WUUTIaIdInsueIAUsEnouYessruUliiAawasn1sIAT s nanllalueessuy
NSTLAREU/NIZIARNSS N1sTAILNTTEUIENTinTeikazeenuuUsTUUdA WS Uan1IZUNG dnneth
A3 warannzwaia MsUTTLINADILY MTIATILINNTAA99T NNTAIUANA LDYElnan A3
mUANMHARSALLITA Mslsgilnaninad msthszuueresiumesinldlunmsuanmanazdoans
NIDUAUNINARDUTYUTUTUNTUABUN LMD UAZNITINABINTAAN IR

Modeling of power system components and load flow analysis of AC/DC systems;
development of methods to analyze and design of systems for steady state, transient, and
dynamic conditions; state estimation; contingency analysis; load-frequency control and
automatic generation control; load flow analysis; computer-aided systems monitoring and

communication; computer laboratory session on use of application software and sample study

303512 nufiaiesdingnaluii 3(3-0-6)

Theory of Electrical Machines

AouANES Iwes WandulmdniAuindas uasniioniag 2aswlmdnlniiuasvile
wUas NTUUaINUNEIY iwumzéjwﬁm izUUﬂigéjwj ﬁugmﬁmm%ﬁmnﬂﬂﬁm NTUATIZY
LagaanLuy gULLUUf\i”laawmmﬁm’mm%GumLﬂ%ﬁmﬂamﬁ’mizLLaG\‘NLLazm‘mmfﬂaauam’w
Anunf vifeudasluiisiavnainanuna w3ssdnsaunsauma wdesdnsmdeniana vewnes
wafen annzdanguuduamedaiidslnin vifoudas uasiedesdnsnalidi Usingmsaionsauay
Fdlnshs gunsalfnfuiheiuaznisnsiunsauny

Complexor, phasor, flux linkage, and units; electromagnetic circuits and transformers;
energy conversion, single excite, and double excite; fundamentals of electric machinery:
analysis and design; mathematical model of DC machines and fault detection; 3 phases
transformers, 3 phases synchronous machines, 3 phases induction machines; 1 phase motor;
transients on transmission lines, transformers, and machines; arcing and restriking

phenomena; lightning arresters and insulation coordination

303513 2UUNTHUAINUNEIY 3(3-0-6)

Energy Conversion Systems

AuANYzKarNsUITENAldNUEIndas nensladuavinalinnisauauflUasiuigg
w9 lawn nssuansadunszuanss nsvuaasuilunszuanss nszuansudunszsiaaau uag
nsvuaasuilunsznaadu amuilsudensueingu weadlanistestulussuudidnnsedndrds
nsldanuszuudidnnsedndidslunuuseg Wiun wiasemdslniisedes ssuvemueud szuy
ABNTIIADT STUUIMNTANWIAY KAENTEUIUNTANNY TugnaInnTsy

Characteristics and application of power switches; various DC-DC, AC-DC, DC-AC, and
AC-AC converter circuit topologies and their control techniques; total harmonic distortion
and power electronic system protection; application to uninterruptible power supplies,

automobiles, computer systems, telecommunications, and industrial processes
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303531 nseenuuuszuuildlalaslusivaiwes 3(2-2-5)
Microprocessor-based System Design
nsdnaesodelulasiusiwawesvetgunsalldnuluiaidsuasnssnidaay wuiAaluns

oonuuUgUnsaiadaufuazrending niudnuvesuasmsdumesive mslusunsufiiuszansam

MWTEAUgEmTUNSAIUAY NM5MIUINRDIUNITODNLUULAZ STUUUITZUNANANANY
Microprocessor simulation of digital logic and real-time devices; design concepts;

device hardware and software configurations; transducers and interfaces; efficient

programming; high level languages for control; design aids and multi-processing system

303532 miaaﬂLLUU’N%Slﬁﬂmaﬁﬂﬁ%uqq 3(2-2-5)

Advanced Electronic Circuit Design

3Lﬂi’]$ﬁLLagaaﬂLLUU’N"\]ii’JJJQU@J’lu AINTLNAAIT HATVYLHARN Na%aﬂmmhhﬂqu
ARvaseoULoud nisldnumsiuddutarldifudaduresesduonditu 1995n509udniin 2993
WIgULIgU 299300 N15PBNLUUYBINITVLILA 2asPelAssuazyililniZeu 2asadengy
199sANladyna NN1SIATITLAYeRNLULNAsOLannTedndlagefunauiianes UNUIMTBS
AENRLAESIUNTLUILNITOBNLUU wSedlauazinatin

Analysis and design of analog integrated circuits; constant current circuits, differential
am plifiers, effects of non-ideal characteristics of an operational amplifier; linear and
nonlinear applications of operational amplifiers such as active filters, comparators,
multipliers; design of various ampilifiers, power supplies and regulators; phase-locked loop;
waveform generator. Computer-Aided Analysis and Design in Electronics Circuits; role of

computers in the design process; tools and techniques

303533 1mATANITAAYNDUYYITUNIU 3(2-2-5)

Noise Reduction Techniques

ngefuaginu iRvesnismuedyaasuniuwuudidy wedalunisandgyannsuniu wu
N3PRY NMIRoasAuLazN1INIeY M3inveddiaule munaudivesiguia Jynidibulowasisudle
Tymlunsussyndduumasdrgluuuadu msesnuuuiinseawuudidule

Theory and practice of E.M. noise coupling; Techniques for noise reduction: shielding,
grounding and filtering; measurement of EMI to comply with government regulation; EMI

problems and solutions to switching power supply applications; design of EMI filter

303551 nguiAuANiugIy 3(3-0-6)

Fundamentals of Control Theory

m&muqﬂuu%qﬁamusLLazamauﬂ’aﬁugm nsUaundudinlsaniug n15eantuusi
duneaniug NMsUauNdULIBEN NTATUANKUULDARIDTS AINTBIANINIU N1TATUANLUULEARAIR
JaymmsinanuuasUayymnismdndayaasuniy NMeanikuun1sAIUALLUUYITHLS

State-space control with basic properties; state feedback; state observer design;

output feedback; linear quadratic regulator (LQR) control; Kalman filter; linear quadratic
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Gaussian (LQG) control; tracking problem and disturbance rejection problem; integral control

design

303552 mwﬁmsmmmmzauﬁqmLLazmi‘dizqmﬁ 3(3-0-6)

Optimization Theory and Its Applications

fugrunguimaneungauiian nsmesnganiigavesiliidunarefuususaain
Fouluuazsefoulydsdy nsmAmsnzaudigasomaiafivey nsUszgndldanluszuuaun
warNSUTTUIANAH Y0

Fundamentals of optimization theory; multi-variable optimization with/without
constraints; optimization with special tenchniques; applications in signal processing and
control system

303561 NM3UszaaNad 10 3(2-2-5)

Signal Processing

AaUTRLaENITIRUNF Y ILAEITEUU NMTIATIERdLIMkasssuUl T waSLT
Al NsUssananadIaadeldoswnessuuabiumie

Characterization and classification of signals and systems; signal and system analysis
in time-domain and frequency-domain; continuous-time signal processing by discrete-time

system

303571 dyaauiasssuuidaiiugy 1 3(3-0-6)

Stochastic Signals and Systems 1

muUsduwazauunsiiiugy faidunisnszansuasauvuiwiueenudasduiuy
$IN99) mzmumi?juqumﬁLLazLLwhjmﬁ FYIUTUNIURUUIILAZUULE MRS IE iy IEY
AMURUILULVDINAUTIAUNATY wama‘uauanL%mmLLazL%qmmﬁsuaaszwL%aLﬁuﬁﬁsiaé’@mm
dulagardunisudauunanadn

Random variables and stochastic processes; probability distribution and probability
density functions; stationary and nonstationary random processes; white and color noises;
analysis of random signals; power spectral density; time and frequency response of linear

systems to random signals using both classical transform

303580 g ufaNTAUNA 3(3-0-6)
Information Theory

9 -

nsdsayanuYesdsdyunldyyiusuniuan MTinANuesleyaLas Nsdideya

A
1

rutesdsdygy i nisldsiaiiedislunsiiunutndeiievenisds deyarinudedednygyraii
Fyanausuniu quinsedemaniifiedestudoya nisdedeyaiiisnsnisds unninnrmgues
Yosdsduan sadadu sWaiiflauasalunsanaiauasudladeinnainainnsdesiauaud

Transmission of information over noisy channels; measures of information and
transmission channel capacity; use of codes to improve the reliability of such transmission;
mathematical theory of information; transmission at rates above channel capacity; linear

codes, error detecting and correcting codes, Hamming codes
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303581 nguijuiiwantnin 3(3-0-6)

Electromagnetic Theory

auniman i fasuudasmunaiwagnaianuedn AauanURdslihvesaans aunis
AAuLazNaaaY NsuNsnszeaduwarinalswiy nsagieulaznIsasuAnATIBLUUNNNS
nouiunkazrdnmsulmanluii vieheduwarInssifinadnunagudnaey vethaduuasinseid
AAfnvNeglenay

Time-varying and time-harmonic electromagnetic fields; electrical properties of matter;
wave equation and its solutions; wave propagation and polarization; reflection and
transmission; auxiliary vector potentials; electromagnetic theorems and principles; rectangular

cross-section waveguides and cavities; circular cross-section wave guides and cavities

303592 sLlpUinidemsinemansiazimalulad 3(3-0-6)
Research Methodology in Science and Technology
ALY Anualztasil WINEN1TIYY NSzUIUMTNL Ussnnmiae nsnmuatymnmide 6
wshazauyfgmu maiunusndeya mylwseideya masdisulasisuazsenumsive nmsusudiu
NATy Ml meelUltuazasTUTIIIIM Sy WieasNMTITuRmEn e Avenmansuazvalulag
Research definition, characteristic and goal; type and research process; research problem
determination; variables and hypothesis; data collection; data analysis; proposal and research report
writing; research evaluation; research application; ethics of researchers; and research techniques in science

and technology

303611 waransinsosnaliii 3(2-2-5)

Electrical Machine Dynamics

LUURIE0IMIARAAan3YaaIn o3 NTERanTs uawasielasia vewesudeat n1s
AnTziunngmInsudsudlusemefuiazailn nansznuvesninniediifiedieuaznig
wiloahimvosamalunemesnssuaadu nsUszgndlianuvesssfouitnadiiasuaznis
Anszidmsuedesdnsnaluin

Mathematical models of DC; synchronous and induction machines; transient
phenomena analysis in individual machines; effect of self and mutual inductances in AC

machines; applications of numerical and analytical methodologies for electrical machines

303612 MyATwLazdunTzikuuiaedusyuullalandn 3(2-2-5)
Analysis and Model Synthesis for Photovoltaic Systems
sUuumadensiogunsalluszuulnlalandn mslinseinudnuuzmalnihuesgunsal

Tussuulnlalaan1dn 017 unawaduasonfing wunned wasfulasiuidisluaniugdaniuaslu

a01ugegdl N1saawuuIasmadamansvatgunsalluszuulnlalianidn AsiATIERng

hawvesgUnsalluszuullalandnmenauiiines
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Configurations of photovoltaic systems; electrical characteristic analysis of
photovoltaic system components such as solar array, battery, and power converter in
transient and steady states; development of mathematical models for photovoltaic system

components; computer-based analysis of photovoltaic system components.

303613 Msilenreszuunanliihuuunszaelussuulniindd 3(2-2-5)
Integration of Distributed Generation in the Power System
waluladszuundniihuuunsyans suuuuszuuliihifinsdeusefussuunanliii

WUUNTEMY WanTenuvesszuuRanlniwuunszanelussuulninngag NITINUNULAYAIUANTEUY

Tf&sfifinmsdondessuundnlniiuuunszats nseenuuuszuutasiu
Distributed generation technologies; distributed generation and electricity system

architectures; impacts of distributed generation on the power system; planning and control

operation of power system with integrated distributed generation; protection design

303614 N1seenuUUIASasInInalniazreufiamesviseanuuy 3(2-2-5)
Electrical Machines Design and CAD
wdnmMshanureaesesnsnaliii TUsunsunsufimestiseaniuudmsuAsasingna
Wi wuusrasameeniumesveuniosinsnaliih wuusiasnadssdnsnalniiaesdii wuusass
wiasnsnalwihandd sedeuddnsieszineneufiamestigesnuuudmsuniosdnsnaluiin
Operating principle of electrical machine; CAD for electrical machine; computational
model of electrical machine; two-dimensional electrical machine model; three-dimensional

electrical machine model; analysis methodology in CAD for electrical machine

303615 ann13dULmBsANE S UALUAIRUAAINTZILAN TS 3(2-2-5)
Interleaving Technique for DC Power Converters
yiawagnannsvinnuresikUasiunssianss sUdnwalvesiulasiumdnsswansauuy

duwmasan FBassdyyrnnivanaintuuudunesan nsinseinuEnyre L UaIuAE

nszuanssuuUdumesanlagldinadansindsusnlians

Types and operating principles of DC power converters; configuration of DC
interleaved converters; control signal generation for interleaved switches; analysis of
transient and steady-state characteristics of DC interleaved converters by using state-space

averaging technique

303621 1A59N15ULEUIBLAZNITINUNUNENY 3(2-2-5)

Energy Policy and Planning Project

N157196HY WlEUIEWATLATEFAERTNAIY WlBUI8sFUIa NMTIATILIATEEAIENS NS
AVUAKAEHAIUILATINITNAINU WUIARAUYIY NTAATIARUYULAZHANBULY N15UTBLTULAZNS
AnAUlAlATING NITAULATLVAIRIUULATINGG AIBE19ANE

Energy planning; policy and economy; government policies; economic analysis;
energy project identification and development; cost concepts; cost-benefit analysis; project

evaluation and decision making; investment and financing energy projects; case studies
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303622 A5N1TIATISHNENY 3(2-2-5)

Methods for Energy Analysis

nsleTginIsianandauasUssansnwluniswdn mafeufesdugnine nslnae
0ANDE WUUTIABIATHFIALAZNITNEINTAUNGINY LUUTIADINIBATHFAIAATNAIY AUAANIUY
MTAATIEINEINULUY Burm-tewivm wuudaesildlunisussifiunansenuvesnsldndsendil
folasugia Aundey uazdany

Productivity and efficiency analysis; performance benchmarking; regression analysis;
econometric models and energy forecast; energy-economy modeling; energy balances;
energy input-output analysis; energy-economy wide impact models, relation between

economic, environment and social

303623 MU IIANSNULAEN1TUTEYNALY 3(2-2-5)

Energy Price Theory and Applications

NouHUTInA U Enan nqunain AnudanduvesgUaidesian Aeidunisuanuag
FUnU AN UNDATAUALNEIIUNALNY NITRITUIUNAINEINUIINTIAWE UL BN 15
g msmnuasiaa i faegrefine

Theory of consumer; theory of producer; theory of market; price elasticity of demand,
production and cost functions; pricing of exhaustible and renewable energy resources; energy

resource considerations from energy pricing in their implications; case studies

303624 N1 AawIndon LLazﬂﬁiLUﬁlﬂuLLUaﬁﬁﬂ’]WQﬁaﬂmﬂ 3(2-2-5)

Energy, Environment and Climate Change

nslgndsnuiuusngnsalisaunsyan ﬁ"wﬁauﬂsmﬂf"f‘umim?{ammaaaquﬁmﬂm
wmelulaBmadenidfientsannisvaniaesfmiounsyan uleunemadendiionisannisvanddes
FwiFeunszan sudayg 18an3 uazymeailiiedesfiunsiasuulasanmgiionnalusysu
YUY

Energy use and the greenhouse effects; greenhouse gases and climate change;
technology options for GHG emission mitigation; policy option for GHG emission mitigation;

international climate change convections, protocols and perspectives

303631 N1999NLUULAZATINTEUUA Y UNAL 3(2-2-5)
Mixed Signal System Design and Implementation
n1seenkuukaraissuudyyraunaulaeldgunsaluuulusunsuls Anwvilaseasis

antlmenssuesgUnsal 29asnsAIn Mieaudwazmadendeiuniieaudt nmsvihauves

2eastagnsuanuuuuiamn andnenssussuumaiudygia 3insWdsudygiueundonidu
dyeyrauRdnea vinisasissuuasdaensussyndldaunsalioni@iauuudssendldauanivedis

(FPGA ASIC) #39352UUUU995594 (SoC)

The design and implementation of mixed signal systems using programmable

devices; study of programmable device architecture; arithmetic circuits; memory and
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memory interfacing; circuit implementation using JTAG boundary scan; bus system
architecture; analogue to digital conversion methods; implementations of real systems by
using field-programmable gate array (FPGA), applications in specific integrated circuit (ASIC) or
system-on-a-chip (SoC)

303632 Bidnnselindniamaunnddugs 3(2-2-5)
Advanced Biomedical Electronics
wqwﬁuazmiaamwmzw%LSmniaﬁﬂéﬁm%’ua;dﬂiaimiLmeéimﬂiiuﬂyuﬂdamiamw

waznalulaBdsduisanuayain numwssunsLaslasnudidnnsedndnianisunmd
Theory and design of electronic systems for biomedical instrumentation of

rehabilitation engineering and assistive technology; literature reviews and projects for

biomedical electronics

303633 wialuladnisadsgunsaldidnynselinduazi9assy 3(2-2-5)
Fabrication Technology of Electronic Devices and Integrated Circuits
wAluladnswdneassin nsvanwin nsindeumeleindl wmadamsadstudiunndly

wiavasle malanisadtudfunndlusavesweunar medansaietudfunndsedluana ms

a¥stusenlenieaudeu madeasieUudiensunsdy nsdunailessy msvdalany
nMsvalnns i nsueudla nsviudining wuildumalulaglusuian

Integrated circuit fabrication technology, crystal growth, chemical vapor deposition;
vapor phase epitaxy; liquid phase epitaxy; molecular beam epitaxy; thermal oxidation;
thermal diffusion; ion implantation, metallization, lithography, annealing; assembly and

packaging; future trends.

303634 gunsaldidnnsetindadelvy 3(2-2-5)

Modern Electronic Devices

ﬁugmim&a%’wmﬁﬂmwmLLG?J@ nafEn3AIUANUD DL ma%ﬁaﬁﬂuamwama
mMswudenve wmgdruAvluamsisiniluanngliauna sesdefidu lolensosrefidu souse
Tavig-ansiadnnh naudawmesuuudiaf nulawe funngmsalaunuuuulave-senlad-ansna
i 19sTInBdnnTeindnnauas weadh fnsraduuas lawesansidnh waduasenfing
wnysawnslulusuian

Basic crystal structure of solids; quantum mechanics of solids; semiconductor at
equilibrium; carrier transportation; excessive carrier in non-equilibrium semiconductor; pn
junction; pn junction diode; metal-semiconductor junction; bipolar junction transistor; metal-
oxide-semiconductor field effect transistor; optoelectronic integrated circuits; light emitting

diode; photodetector; semiconductor laser; solar cells; trends in future developments.

303635 uludidnnsadnd 3(2-2-5)
Nanoelectronics
ulumeluladidesdu nsadslassadrdlusesuulumns (lgalnaswil alnns oy
a1318nR50U kazlAANITASILUUIALSB9@ILe) NMTIATIEIlATIES Il usSEAULILLLUAS AR
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Introduction to nanotechnology; nanoscale fabrications (photolithography, electron-
beam lithography and self-assembly); nanoscale characterisations (e.g. SEM, TEM, AFM); 2D,
1D, and 0D quantum structures; single electron devices; electronic devices from carbon
nanotubes and graphene, molecular electronics; DNA chips; quantum dot cellular automata;

MEMS/NEMS; spintronics.

303641 NMIDONLUUNATAVIAINELATABNTIRB Tt BNULUY 3(2-2-5)

Radio-frequency Circuit Design and CAD

WITAD TR mawam%aLmaifu,a8miaaﬂLLuuaaﬂimaﬂaﬁmmwmﬂawmﬁqq 1AS9TI8NT
Jug msdueBuiiunudriglulasansulad uag adu ununmvesaiisuaznisldanululaseienisdue
LAZNITOONLUUUDINITVBE QY10 LaDesnInnsiuda wisfinesnisnsyinnseaetazn1sa
NUlUNITENLUULAENIAMNLEDETAINTDTA MRy gy 1au sTElUsINTUADNR LMD SYIY
aamwmwammﬁ‘imq

Transistor parameters and its design of amplifiers at high frequency; matching
network; impedance matching with microstrip line and stub; Smith’s chart and its use for
matching networks and design of amplifiers; bias stability; scattering parameters and its use

for oscillator design and stability determining; CAD for radio-frequency circuit design

303642 am‘ﬂmEJﬂﬁiﬂ,Jm‘iﬁaﬁ’ﬁLLUua‘l‘gﬂiuﬂaﬂ’Nﬁ]ialﬁmﬂiaﬁﬂﬁ( 3(2-2-5)
Serial Communication Architectures of Electronic Circuits
ﬂ?iaaﬂLLUUizUUﬁM@QﬂaEﬂﬁﬁﬂuqﬂﬂiajLLUUI‘tJiLmivaﬁ Anwanninenssunisdealswuy

aa,éﬂ'imanﬂﬂiﬁlﬁﬂmaﬁﬂé Ly iz‘U‘U?iamigLaaﬁszuuﬁamiﬁuﬁmum%wLﬁu SxUUNISA0ans

wuuruasmaliladnsdeansiviuaioninty Yiauewareiusedenuardedovosantinenssy
miﬁammuuaymuﬁmaﬂﬁ]

Embedded system design in programmable devices; a study of serial
communication architectures of electronic circuits such as universal serial bus (USB);
controller area network (CAN); serial advanced technology attachment (SATA), and modern
communication technology; discussions and presentations for advantages and drawbacks of

the interesting serial communication architectures

303643 HaAndanuzveanisdmiuimnsdidnnsolind 3(2-2-5)
Solid-state Physics for Electronic Engineers
Tassasvassdnuaslasamdn wamansvadlasawdn nsduvedasmdnuazaudfidennn
Sourowmdn muliauysaivewmdn narmansateusuiesiu noudadtlmivesvesnds ngu]
mousuveslans nauimousuvesdidnnseululasesdniiduau ansiedind uavaudRidaldin
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uaiBauasuesansnadn JanladdnyEnuazaunliin anmusivdnuasislouuudiusivgn
anmilitingnds auiRiBauasuesian

Crystal structures and lattices; dynamics of crystal lattices; lattice vibration and
thermal properties of crystals; crystalline defects; elementary quantum mechanics; 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; magnetism and magnetic resonances; superconductivity; optical properties of

materials.

303644 namansmpududmIuIanssulni 3(2-2-5)

Quantum Mechanics for Electrical Engineering

aun1slysiaeed anusiidveuwn nufinfnuasndnnisanaliuiueu msviuua ns
nszidweseynaLlssnndsnudnduuuite meaniuasduiiing lusuduBan ozpou
lalasiau nannsnseeuaraIFURULIVENG qulmesinesiudy

Schroedinger’s equation; bound states; wave packets and uncertainty principles;
tunneling; scattering by simple barriers; expectation values and operators; angular
momentum; hydrogen atom; expansion principle and matrix formulation; perturbation

theory.

303645 Tassas1euuiifem 3(2-2-5)

Low-dimensional Nanostructures

wuztffuulumeluladfiieides seanaawels Tassadavomeusiu aeusul
uazAeuiufen noinssuvesdidnaseululassadefifion nsvuiua nsufduiussvaunulniiuae
aumusiivan anatRimalawedassaine gunsaididnnsedndilivsslovianlassairounluia
i loud Talen awed fMesadunas wasnsudawmes

Introduction to related nanotechnologies; heterojunction; quantum well structure;
guantum wire structure; quantum dot structure; behaviors of electron in low-dimensional
structures; tunneling; interactions with electric and magnetic field; related electronic devices,

i.e., diode, laser, photodetector and transistor.

303646 lulasinvellnduazululnvelnd 3(2-2-5)

Microphotonics and Nanophotonics

nsiuadtulasadaiuauueeg lunildin aoif wazaudif Sunsisensewing
Tassadaiuas Assivgililassaaiuas wdnlnlndnduazdoriawoueuilnlaing
Wulothuaswuundninlaing lassasauazantmgaaswaslassadisuilumeaudu laun toniousy
aeusiilif meudufien uazdunsissrserindlassadranand savinsussandldlassasravand
TudwseAvguludidnuseinduazunlullaing lassadrsuilumuiudeneusy

Optical waveguides: planar, two-dimensional and three-dimensional waveguides;

interaction between optical waveguides; optical waveguide devices; photonic crystals and

photonic band gaps; photonic-crystal fibers; structures and optical properties of quantum
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nanostructures: quantum wells, quantum wires, quantum dots, and interaction among these
structures; their applications in nanoelectronic and nanophotonic devices; coupled quantum

nanostructures.

303651 HUUIIRBITLUURALNOYNTHIEUS 3(2-2-5)

System Identification and Learning Theory

wuUsaeadadud nsussuuiillasunlanesudsuulasmunal msUssinannsfines
msgduazmuiastiu mavuuudaeuuuend) madenuuusaesiaslasaiuarnsnInaen
WUUTNE89 MITUNTAEY Frnasannnesiusdy Mssnaulawuunulil nsiusensiasmeued s
Seuduudlsiffaou nmsasdiuoulid mamefivanzauiigauuuingsaosiosiian

Linear time-invariant and time-varying systems models; parameter estimation
methods; convergence and consistency; recursive identification methods; model structure
selection and model validation; linear discriminants; support vector machines; decision trees;

Bayes’ classifier; unsupervised learning; dimensionality reduction; least-square optimization

303652 M3muALNITEouUUIuE 3(2-2-5)

lterative Learning Control

mam‘uqmmaﬁaui’uumu%’]ﬂizmwﬁém%’umzmumiwai’m MsooNLULINZALTign
maguarudunisdniunisauaunisfeuuuuiundadusuduiinds malesedmaaiun
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@ musuuTaesiiUdsunlaimunmsusivessyuuitliutuen

D-type lIterative Learning Control (ILC) for dynamic process; robust optimal design for
the first order linear-type ILC; analysis of higher order linear-type ILC; linear and nonlinear
ILC design for multiple-input and multiple-output (MIMO) dynamic systems; nonlinear-type
ILC scheme; monotonic convergence of ILC; ILC design for iteration-varying model of

uncertain system

303653 szuuliigadulasnsnIuAtuuUsuRala 3(2-2-5)

Nonlinear Systems and Adaptive Control

uurthszuuliBadundounmautitiugiu mydiemeissuiua nsiesesiiaiiosnmii
l@fg AN UURR UeNLARIARYIANLUU-08N NYunesinesiuty MTiasigrszuuteundy
nausivesiuton nauidnsmensundn fugiuisiusedadaeyiug mehlndudaduse
nsteunduaniug n1sAIUANsEUULIBLAUAI8TEMAIUIANN N1TonwUUmAIUALLUULIITuEY
MsAIUANLUUUTUMILES nsauRuLuuYiuilifiondenisdiassguiuudiads nmsaiuaus
wgkuulsumlaiasmsUssenaldau

Introduction to nonlinear systems with fundamental properties; phase plane analysis;
stability analysis: Lyapunov stability and input-output stability; perturbation theory; analysis of

feedback systems; Popov criterion; small gain theorem; basics of differential geometry;
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feedback linearization; geometric nonlinear control; nonlinear controller design; self-turning

control; model-reference adaptive control; adaptive predictive control with its applications

303654 YUEUALIUNG 3(2-2-5)

Robot Manipulators

warnaniuaynsmuesiusud wvindaladouiifeadesiununinasussatn
Adus ST I BB LA BAY waman iU n1seenuuueIasnalnyeviusud
NsAUAMTRFULAL lTUAY N13AIUANLIIVDIUEUA

Dynamics and control of robot manipulators; Jacobian matrix relating velocities and
static forces; linear and angular acceleration relationships; manipulator dynamics;

manipulator mechanism design; linear and nonlinear control; force control of manipulators.

303661 NS¥UIUNITA 3(2-2-5)

Random Processes

LuzwwIANNARFwUsdL Tlanduduusdunaznssuiunisdy nsAinwinuaudRaUnesy
VBINTEUIUNTANLAL ANANURNAN D UANDIVBITEU VDB UAD Y Y 1M uA WYY UugdINAg
Uszanauidsaeads nsUsegnaldaulussuumuauwaznIsUsTIIanadyy

An introduction to the concepts of random variables; functions of random variables
and random processes; study of the spectra properties of random processes and of the
response of linear systems to random inputs; introduction to linear mean square estimation;

applications in signal processing and control system

303662 N5¥ANITUTTLIUKAENITNTIITU 3(2-2-5)

Detection and Estimation Theory

ﬁugmmﬁﬂismmLLazmimm%’Uﬁzyapm miﬁﬁ%ummmmmﬁauﬁ’ugﬂw NHuHAIY
Wnazlunanefin Jymidesduazdygyia laseadinsasnsssmanuy n1sussgndldaulussuy
AIUANKAYNTUTTIIANAH Y0

Fundamentals of signal detection and estimation; formulation of maximum
likelihood; multidimensional probability theory, signal and noise problems; Kalman filter

structure; applications in signal processing and control system

303663 NMTIATIENTRYA 3(2-2-5)

Data Analysis

\nesilevsadinenans nguimsvAvszandign fnseauuBey MATEing
annegkuUdndusazkuulilLdl n1sweingy weliamslesisiaiunesuadislnl ssuudee
anpY NITUIUNITALRALAADUT

Mathematical tools; optimization theory; smoothing filters; linear and nonlinear
regression analysis; cluster analysis; modern spectral analysis techniques; autoregressive

system; moving average processes.
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303664 miﬂszmawamw%’juqq 3(2-2-5)
Advanced Image Processing
wadafiugiuresnisUszanananm daiieafumsasnsnmdavia maudasdeya s
Ussananaszuusdadulidulsiasumuna NIATIVABUANAN YUY mMswpdeulm
Basic techniques of image processing; topics include image formation, digitization,

linear shift-invariant processing, feature detection, motion.

303671 M3IaesgULUULAEMTUTTINMEIUARTY 3(2-2-5)

Spectral Estimation and Modeling

mMsUsznauazhassdgaduitlideromnanat synsu vesnandu dfuvesavduiug
Fewagled uaznstuavesdidumant manseses ddudy Mnsesuuuideuues fMnseauuy
wnd n3sransdeRanatn faUstinaiia aannsUszunamieiu N1531999UBERUFN N3
UszanauaUnaTULUUNISUUATNRAZLUU WOUNITUATN

Processing and modeling of random discrete-time signals; random time series,
autocorrelation and crosscorrelation sequences and their generation; filtering of random
sequences;, Wiener filters; matched filters; modeling assumption errors; one-step predictors;

rational modeling of random sequences; parametric and non- parametric spectral estimation

303672 ﬂ'ﬁ"jLﬂi’]%ﬁLLﬁ%@@ﬂLLU“U’ig‘U‘ULiW]’% 3(2-2-5)

Radar System Analysis and Design

Mo uarn15ENUTBITEUULIANSIUNINTIITU Anny wagssyimuniavesdmving n1s
Jasvoruazainda nMstusawad nseendiuiidwuazatseneftidlussuuisang

Theory and practice of radar systems used for detection, tracking, and location of
targets; measurement of range and velocity; pulse compression; design of radar transmitters,

receivers, and antennas

303673 miﬁaa’mwuﬂizmaﬁ'iy,iyﬂmim%ﬂmmﬁ 3(2-2-5)
Spread Spectrum Communications
Anunianisnsranedygaludmuduuulnsedieuduasuuundinudseuds nsvi

Falaslud nsdestunissuniu enutnasdulunisesadudygia swaildlunisnssaedyain
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wuuedbsia msUszandldszuudiisuelunisiomsuuui
Study of direct sequence and frequency hopping methods; synchronization; resistance

to jamming; low probability of detection; spreading codes and their generation; system

performance; rake receivers; code division multiple access (CDMA); cellular CDMA applications

303674 NSADANSLUUANETRIVIN 3(2-2-5)

Multi-channel Communications

walialun158a15uuUrateYeIn1e ssuudadunadane1ring walian1ssudawuy
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Techniques in multi-channel communications; multi-input multi-output (MIMO)
systems; multi-antenna techniques for transmit and receive diversity; orthogonal frequency
division multiplexing (OFDM) including modulation and demodulation, carrier bit loading,

multipath mitigation, frequency domain equalization, and peak-to-average power reduction.

303675 N1suNsNITANEAAULLmEnLIh 3(2-2-5)

Electromagnetic Wave Propagation

nsunsnsraeaaulumnaradudusuuszuiu msunsnszarsaauluiinatadudusuy
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Wave propagation in planarly layered media; wave propagation in circular cylindrically
layered media; wave propagation in spherically layered media; wave propagation in periodic

structures; wave propagation in anisotropic media; wave propagation in bianisotropic media

303676 NsnsvdnnsEaeAduLlmanlnii 3(2-2-5)

Electromagnetic Wave Scattering
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Wave scattering by planar surfaces; wave scattering by circular cylinders; wave scattering
by spheres;, wave scattering by wedges;, wave scattering by periodic rough surfaces;, wave

scattering by periodic media

303677 Hlsidunasniulungufudmanlvi 3(2-2-5)

Green’s Functions in Electromagnetic Theory

Tolgymaniu-dgiad fanduresnIuluguuuuln fenduvesnIuluguuuveynsy fendu
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Sturm-Liouville problems; Green’s function in closed form; Green’s function in series
form; Green’s function in integral form; Green’s functions for rectangular cross-section
waveguides; Green’s functions for circular cross-section waveguides; Green’s functions in

homogeneous media

303681 LATDUILNIUE 3(2-2-5)
Optical Networks
LUgLATEYIENIES N1TWNINIEAevasdymaludulonas gunsalusenau Wawinis
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Introduction to optical networks; propagation of signal in optical fiber; components;
generation of optical networks; broadcast and select network; wavelength routing; photonic

switching; wavelength converter; single hop and multi hop networks

303682 suilouintulsyneusumydmsuudimdnlndi 3(2-2-5)

Finite Element Method for Electromagnetics

nannsuUsudmsuudmaniaily Jymaanzas Fulsznevsunzuuunnmes Souls
VBULUANANGU sufeuisbuiindatulszneuveuinduny manszneilerdunizasunsiulsenon
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Variational principles for electromagnetic; eigenvalue problems; vector finite
elements; absorbing boundary conditions; finite element-boundary integral methods; finite

elements and eigenfunction expansion; finite element analysis in the time domain

303683 N1TIATITALALNITOBALUUAIEBINA 3(2-2-5)
Antenna Analysis and Design
aunsdufinda suideuisluwud asenanuupduedoud ageinAkaUniNe aeeIne
UnUes aeonAnuUlilAsEnSY g INALUURAIEZYION N1SENWUUAIEBINTA
Integral equations; moment method; traveling wave antennas; broadband antennas;

horn antennas; microstrip antennas; reflector antennas; antenna design

303684 LAV IBLYULLDS 3(2-2-5)

Sensor Networks

andmenssuieiedewuimes Jadedifinadenseenuuuirietimulee’ msUszendlinu
wotnsuiges Jun1sUszgndldeu Tnslareadunsiuanesn funeuislunmstms Inslanealy
m‘:‘muaumilﬁ’hﬁﬁa %umaui%slumimwgwﬁaﬁﬂwm@ Funean FunerAtlumsimunsiume
wagnmsemnduitivine duneudslumsifeunailinssiu wietioeuse fuasuonyownos

Sensor networks architecture; factors influencing the design of sensor networks; sensor
network applications; application layer; transport layer protocols; routing algorithms; medium
access control protocols; error control algorithms; physical layer; localization and target

detection algorithms; time synchronization algorithms; sensor and actor (actuator) networks.

303685 g ufviouuad 3(2-2-5)
Optical Waveguide Theory
wuuusueduluviethuas msUssanasimmansiBasadin sudeuitaudagnd sudeu
Freunimia sedouiSassviiuszavine nauiuuuunundugnidenso viethuadliiBady
Optical waveguide modes; geometrical optics approximation; WKB method; Marcatili’s

method; effective index method; coupled mode theory; nonlinear optical waveguides
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303686 ualiiadu 3(2-2-5)
Nonlinear Optics
vdnmaiffuladliiBady suluvvesanevaussdmivuadliiadu aunseaulidady
ngufeuiudmsukatliady Usingnisalresluniauas wagnisussandldauuaalidedy
Fundamentals for nonlinear optics; models of nonlinear optics response; nonlinear
wave equation; quantum theory for nonlinear optics; optical Kerr effect; and applications of

nonlinear optics.

303687 N33 1ADITEUUARANS 3(2-2-5)

Simulation of Communication Systems

wuginisiass sedouislunisadawuudiass ssuvkardyaialddeifleamianan s
#3519 UUT188900958UY mwummﬁmﬁ’ummﬂwwLﬂuLLazﬂismumifju N139189LUVNDURA
Aslakarnisadednavdy nsfigaddadaiavdy nsadanuudtassvesudeaileiduniigly
szuvdeans msUszanaAmnIdinesuazUsyansamusinissiass msguitedsiiddny mada
MsanAIAIUSUTIY NS nal

Introduction to simulation; Modeling methodology; Discrete time signals and
systems; System modeling; Review of probability and random processes; Monte Carlo
simulation and random number generation; Testing of random number generators; Modeling
of functional blocks in communication systems; Estimation of parameters and performance
measures from simulation; Importance sampling; Variance reduction techniques; Simulation

optimization.

303688 MsitsHALUUUTYINAY 3(2-2-5)

Space-Time Coding

wuzihwelanmsidisiad miussuuiafdunadaiionring Yesmassuuuudyyinnes
U39iinan Anuguesdemsdigiine siauiginauvuuden sWausginaiwuumsada n1sdaf
manduuvaUdsa nsannssunIutesmnadinyiaiinat msihsiauiginardmiute el
INIMBUUUARATILTIRI WA

Introduction to coding techniques for multi-input multi-output (MIMO) systems;
Space-Time Channel and Signal Models; Capacity of Space-Time Channels; Space-time block
codes; Space-time trellis codes; Spatial Multiplexing; Space-Time Co-channel Interference

Mitigation; Space-time coding for frequency selective fading channels.

303690 Fadefasmaimnsaluiindiugs 3(2-2-5)
Special Topics in Advanced Electrical Engineering
AnwnazeAusieiidefifinuiuadoaenadestuainuiiiniimianaluladsiudiu

Jrnssulnd

Study and discuss topics that are up to date with technological advances in electrical engineering
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303691 duuun 1 1(0-2-1)
Seminar 1
MMSENAUATY N158IU NTAAILATIZY LaENITUIEUBNAUITY UIBUNAIIUNIIVINITNI
rnnssulifinfiidsegluniwana
Practice how to search, read, analytical thinking and give oral presentation of

research or article of current interest in electrical engineering

303692 duuun 2 1(0-2-1)
Seminar 2
mathiaustaraAUMERasWITeThaulamdmnsaliihBmeuivieidessund
Presentation and discussion the interesting research in the theoretical or applied

electrical engineering

303693 duuu 3 1(0-2-1)
Seminar 3
msnausuazeAUTBIfsIRUNAaNUITaImnssulriludegtulasusnmuauini

wansinaiuly dvsudunuanieamsininensinus
Presentation and discussion of current research in different fields of electrical

engineering for being the direction in doing the dissertation

303694 duuun 4 1(0-2-1)
Seminar 4
MsEn@euwazdaLe NUITeNIIFIns Ul

Practice how to write and present the research in electrical engineering

303695 INUNUS 1 kUU 2.1 6 NUILNH
Dissertation 1, Type 2.1

n1sAuAIYeyanuIdelugiuteyanie) MsTIUTINANLITugIuAusnUIdgluiden

D.

aula NMIALMILLINILAZ VO ULUATDNIUITY ﬂ’liﬁmim’]m’mL‘ﬁﬂﬂl@fﬂ@ﬂﬂﬁﬁﬂmu‘i%’smﬂ%’ay’am
I¢auduan agunansduauardavhnenueuimhueshdefiadlaauesooansdivinm
Literature review in different databases, compilation of fundamental knowledge of
the research of interest, exploration to allocate research guidelines and framework,
consideration of possibility of research due to collected information, summary report of the

literature search and progress report of the interested topics to present to the advisor

303696 INLITNUS 2 LUU 2.1 6 WuIwhn
Dissertation 2, Type 2.1
m'ﬁi’mﬂwﬁagmﬁmﬁu MSANUATBULUARAZLUINIINITYINITY N15I18UFTURANNT
AuUAT LasN13TBIUANRImTTeIN S Ine dnusAoeansEfiusnw
Compilation of further information, allocation of framework and guideline of research,

summary report of research and dissertation progress report to present to the advisor
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303697 NUIUNUS 3 LU 2.1 6 MBnn

Dissertation 3, Type 2.1

maé’ﬁaumﬁgmmawu%’a mMsflunsienuuuama wazvoulwndiivuald nsiaue
1A59519NFYIINGUNUS N13518UATUNANITAUATILAZNITINEIUAMUAINTLIVBINITH
Inenfinusrontanssivinw

Establishing research assumption, conducting of research due to allocated guideline
and framework, dissertation proposal, summary report of research and dissertation progress

report to present to the advisor

303698 INENUNUS 4 wuu 2.1 9 WieAn
Dissertation 4, Type 2.1
nMsnIvaeuuifouaznsdsunanunSideiieSunsiinsandfuilunsasivinig

sERUTANTIER UUIUIA N3UTUUTe wasuAlananisisenunnuiiuvesdifesvganizn

mii’l'&muaqﬂmamiﬁwﬁﬁLLazmii’l841mmasumﬂﬂiﬁﬂawaﬂﬁwuéﬁiaaﬁﬁ]’li&?‘ﬁﬂ?ﬂw’l
Review of research, writing of research for publication on national or international
journal, improvement and modification of research results due to expert opinions, summary

report of research and dissertation progress report to present to the advisor

303699 INEUNUS 5 wuy 2.1 9 ein
Dissertation 5, Type 2.1
nsdeuineninusaduanysal nsaeuinednudsiiuuasdafuiduguauinerinug
LAUDADUMNNING Y
Writing of complete dissertation, passed dissertation defense and published

dissertation book submitted to the graduate school

303791 IMYANUS 1 wuU 2.2 6 WUILNH
Dissertation 1, Type 2.2

v o

N13AUAIITRLAaNEITTUINTBLAAINY NTTIVTINAINITNUS Y wavwdTeluriiden
aula LazN SN TIEIUAMUAMINTNTDINTVININE T NUSAR115ENIUS AW
Literature review in various databases, compilation of fundamental knowledge and

research articles on topics of interest and progress report to present to the advisor

303792 NUILNUS 2 LU 2.2 6 Miwin

Dissertation 2, Type 2.2

ﬂﬂii’miawﬁaﬂﬂmﬁmau N1FANMUAVOULYA LAZLUININNITNIITE LaZNITNANTAUIA
Hululdvesnsiidenndeyaiidudum nsmenuasunanisduat leliiinnsdauufignn
LAEMSTIBNUATINAIMTveIN ST I dnusseatanseivinw

Compilation of further information, allocation of research framework and guidelines,
consideration of possibility of research due to complied information, summary report of

research and progress report to present to the advisor



39

303793 INYIUNUS 3 LUU 2.2 9 e
Dissertation 3, Type 2.2
MsmsauNfgIuresuite nMadudunisifenuuuinie uazvouaiinvualiiaznis
Fr8uANUATINTTeINsAIne NS eensERiusnw
Establishing research hypotheses, conducting research within allocated guidelines and

framework, summary report of research and dissertation progress report to present to the advisor

303794 INLTNUS 4 WuU 2.2 9 nein
Dissertation 4, Type 2.2
MIAAUNTITEALLLINIS wazaeuwaiinivunll nstauslasssresnsyinInerinug uas
MIFBNUANLATINTYINSAVEdnusfee1915 U nw
Conducting research within allocated guidelines and framework; diserttation proposal;

summary report of research and dissertation progress report to present to the advisor

303795 INEUNUS 5 WU 2.2 9 neia

Dissertation 5, Type 2.2

MM3959980U1U3T n1slsunaunITeiiiesun1sRiarsandRuilunsarsivnis
FEAUVIANID SLAUWIWIYIA N1SUTUUTS LLﬁzLLﬁlmmamﬁﬁﬁm’mmmLﬁu%ﬂ@%mmmmwwmq
LANSTIBIURATEINTITIVENInuSrea1ansE iusnw

Review of research, writing research articles for publication in national or
international journal, improvement and modification of research due to expert opinions,

report of dissertation results to present to the advisor

303796 INYINUS 6 LU 2.2 9 neia
Dissertation 6, Type 2.2
nmsdewineinusatuauysal nsaeuinerdnusiiusasdniuiiduguiauineadnug
LAUDADUNNNING Y
Writing of complete dissertation, passed dissertation defense and published

dissertation book submitted to the graduate school
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