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1.2 39800 - - - - - - 9 18
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3 91e3v09AU (bifuniein) - - - - 6 6 6 6
NIBAATIUADANANEAT 48 72 | 48 72 48 72 48 | 72

3.1.3 5197391

1) ASAIANTANIAINLUY 1.1 SIUARDANENGNT 48 Mefn

(1) Inentnus

303661

303662

303663

303664

303665

303666

LTNUS 1 wuu 1.1
Dissertation 1, Type 1.1
WeINUS 2 wuu 1.1
Dissertation 2, Type 1.1
IeTwus 3 wuu 1.1
Dissertation 3, Type 1.1
e TWUS 4 wuu 1.1
Dissertation 4, Type 1.1
WeINUS 5 wuu 1.1
Dissertation 5, Type 1.1
e TANUS 6 WuU 1.1
Dissertation 6, Type 1.1

(2) Awrsauldtunudaeina

303690

303697

303698

303699

= ada v gj
'38LUEIU']6'J‘\]EJ‘UUQQ

Advanced Research Methodology

duuun 1
Seminar 1
duuun 2
Seminar 2
duuun 3

Seminar 3

71U 48 wi28na

6 BUILNR

6 NUILNA

9 UUILAA

9 UUILNA

9 MEAn

9 UUILAA

AU 6 UUIWAA

3 (3-0-6)

1(0-2-1)

1 (0-2-1)

1 (0-2-1)
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2) NIAIANTANVINUUUY 1.2 TIURRBAVANGAT 72 iigfin

(1) Inerunwus MU 72 RU2WAA

303671 Ng1INUS 1 wuu 1.2 9 KUBAR
Dissertation 1, Type 1.2

303672 ANYIINUS 2 WUU 1.2 9 vuin
Dissertation 2, Type 1.2

303673 ANYIANUS 3 LUy 1.2 9 NUILAR
Dissertation 3, Type 1.2

303674 INYITNUS 4 WU 1.2 9 KUBAR
Dissertation 4, Type 1.2

303675 ANYIENWUS 5 WUU 1.2 9 KUBAR
Dissertation 5, Type 1.2

303676 INYIANUS 6 LUU 1.2 9 NUILAR
Dissertation 6, Type 1.2

303677 ANIHANUS 7 LUy 1.2 9 NUIAR
Dissertation 7, Type 1.2

303678 NYILNWUS 8 WUU 1.2 9 KUBAR
Dissertation 8, Type 1.2

(2) Avvsauldduntein U 6 RUWAA

303690 suilouisideduge 3 (3-0-6)
Advanced Research Methodology

303697 duwun 1 1(0-2-1)
Seminar 1

303698  &uuun 2 1(0-2-1)
Seminar 2

303699  duuun 3 1(0-2-1)
Seminar 3

3) NIUTANITANYINUUUY 2.1 TIUNBANANENT 48 VI8N

(1) 975187391 (Course Work) liitiaendn 12 wulein
(1.1) Av1U9AU AU 3 WA
303601 Adinenanstugmnianssuliih 3 (3-0-6)

Advanced Mathematics in Electrical Engineering

(1.2) F¥naan 9w hideund 9 niaefn

Titdnarunsaidenisoulusigdnseauusyyen (3036xx) ldtdesnin 9 wiein
AnTeIvIRE

303602 MTIATIEVUDYA 3 (2-2-5)

Data Analysis



303603

303604

303605

303611

303612

303613

303614

303615

303616

303617

303618

303619

303620

303621

303622

303623

303624

303625

303626

16

STUUMTIANITNEIUaLylngl

Modern Energy Management System
sadefiamsmadamnssuliinduge

Special Topics in Advanced Electrical Engineering
sudouitlWludiomuuddmiuniasdnsnalii
Finite Element Method for Electrical Machines
warmanse3osnalih

Electrical Machine Dynamics

ANFIATIENBALEBATITILUUTAB L USTUULNIALIam18Nn
Analysis and Model Synthesis for Photovoltaic Systems
M eUFasTUUNAR A UUNSE e kazeUeu i ussuu A8

Integration of Distributed Generation and Electric Vehicle in Power

System

nspENLUUIATRIINSNalniLazAeuimesTIgeenLUY

Electrical Machines Design and CAD
nann1IUmeIANE S UAILUAIIUMAINTELARTS
Interleaving Technique for DC Power Converters
1A59IN15ULUNELAZ NNTIIILA UNAI Y

Energy Policy and Planning Project
WMTUATIZANSNU

Methods for Energy Analysis
wqwﬁiﬂmwé’mmuamﬁﬂizqmﬂ%’

Energy Price Theory and Applications

WU AIndeu LLazmnﬂé‘lauwmaquﬁmm@i
Energy, Environment and Climate Change
Tassadreunlufifsh

Low-dimensional Nanostructures
lulaslunetinduazunlulunetind

Microphotonics and Nanophotonics
SLﬁﬂmaﬁﬂémqmiLLW%&T%y’uqq

Advanced Biomedical Electronics
wiAlulagn198319199559u

Fabrication Technology of Integrated Circuits
gunsaididnnsedndadelnl

Modern Electronic Devices

wludlannseting

Nanoelectronics
ﬂﬂi@@ﬂLLUU’Nﬁ]iﬂ’J’mﬁ%V@LL@SﬂE)iJﬂ’JLG]@%GUI’JEJE)EJﬂLLUU
Radio-frequency Circuit Design and CAD

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)

3 (2-2-5)
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303627 ami’jmﬂﬁ:ﬂmﬁamiLLUU@i‘gﬂﬁmﬁuamwiﬁLﬁﬂmsaﬁﬂé 3 (2-2-5)
Serial Communication Architectures of Electronic Circuits

303628 WaAndanuzvesdsdmivimnsdiannseing 3 (2-2-5)
Solid-state Physics for Electronic Engineers

303629 naransAsuRudmsuImnTIulni 3 (2-2-5)
Quantum Mechanics for Electrical Engineering

303631  WUUTIRBITTUUUAL VU NITITEUT 3 (2-2-5)
System Identification and Learning Theory

303632 MIMUALNITEEUSLUUILE 3 (2-2-5)
lterative Learning Control

303633 sruuliladulazn1smvaukuuUsUila 3 (2-2-5)
Nonlinear Systems and Adaptive Control

303634 YUEUALAYNITAIUAL 3 (2-2-5)
Robots and Control

303635 NITUIUNITAY 3 (2-2-5)
Random Processes

303636  NUYNITUTTUINLABNITNTIVIY 3 (2-2-5)
Detection and Estimation Theory

303637 wiAluladau1snnin 3 (2-2-5)
Smart Grid Technology

303638 miﬁizmamamw%ugﬂ 3 (2-2-5)
Advanced Image Processing

303639  N1TOONLUULAYAT TS UURY QY UNEAL 3 (2-2-5)
Mixed Signal System Design and Implementation

303641 NMsINARIFULULLAYNNTUSTINMEIUARSY 3 (2-2-5)
Spectral Estimation and Modeling

303642 NITIATIZRUAZEDNLUUTEUULIANS 3 (2-2-5)
Radar System Analysis and Design

303643 mié@miLLU‘UﬂisaﬂaﬁmmﬂmiuL%aﬂaﬁuﬁ 3 (2-2-5)
Spread Spectrum Communications

303644  NIARAISRULVAIETRINS 3 (2-2-5)
Multi-channel Communications

303645 NTMNINIEEARULIMEN LN 3 (2-2-5)
Electromagnetic Wave Propagation

303646  n1snsEdansraeaduLimanlnd 3 (2-2-5)
Electromagnetic Wave Scattering

303647  ntuvesniulunguiuivaninih 3 (2-2-5)
Green’s Functions in Electromagnetic Theory

303648 sruudeansidulatiuad 3 (2-2-5)

Optical Fiber Communication Systems
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303649 sufouisgulsznoudunzdndundimanlilih 3 (2-2-5)
Finite Element Method for Electromagnetics

303650 NITILATIERULAZNITOONLUUEIYDINIA 3 (2-2-5)
Antenna Analysis and Design

303651  LA3DUNBLLULLDS 3 (2-2-5)
Sensor Networks

303652  wannsvlading 3 (2-2-5)
Principle of Photonics

303653  yiruransladdudadu 3 (2-2-5)
Nonlinear Optics

303654  N159180955UUADENS 3 (2-2-5)

Simulation of Communication Systems
303655 NISUNTAALUULTINUT-LI87 3 (2-2-5)
Space-Time Coding

(2) NS 91U 36 WUIWAA

303681 ANPIINWUS 1 WuU 2.1 3 BUBAR
Dissertation 1, Type 2.1

303682 ANYIUNUS 2 WUU 2.1 6 vaunn
Dissertation 2, Type 2.1

303683 ANYITNUS 3 WUU 2.1 9 KUBAR
Dissertation 3, Type 2.1

303684 ANYIINUS 4 WUU 2.1 9 NUILAR
Dissertation 4, Type 2.1

303685 ANYIUNUS 5 WU 2.1 9 wignn
Dissertation 5, Type 2.1

(3) Avsaulidunuaenin MU 6 KA

303690 suilouisidedugs 3 (3-0-6)
Advanced Research Methodology

303697 duwun 1 1(0-2-1)
Seminar 1

303698 duuun 2 1(0-2-1)
Seminar 2

303699  duuun 3 1(0-2-1)

Seminar 3
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4) NIIANIANYINUUUY 2.2 TIUNBAVANEAT 72 MI8in

(1) 97U57879%1 (Course Work)
(1.1) ¥1U9AU

303601

303602

(1.2) Avnaan

m‘immam%ﬁguqqmﬁﬁ’miiﬂvdﬁﬂ

Advanced Mathematics in Electrical Engineering
NTIATIENTRYUA

Data Analysis

787391 A9l

303603

303604

303605

303611

303612

303613

303614

303615

303616

303617

303618

303619

303620

303621

lddeanidn 24 wiaein
UIU 6 WUIBAN
3 (3-0-6)

3 (2-2-5)

uau Lidesndn 18 wiawhn
Titdadeniseulusielmnszaulsggen (3036xx) ldtssnin 18 nueAnan

srUUNTInNIINasuate T 3 (2-2-5)
Modern Energy Management System

vhdefimsydmnssuliiinduge 3 (2-2-5)
Special Topics in Advanced Electrical Engineering
sudeuislludiaauuddmsunionnsnalni 3 (2-2-5)
Finite Element Method for Electrical Machines

wamaniiadeana i 3 (2-2-5)
Electrical Machine Dynamics
MaATzsLazduaTziLuudasdluszuunlalianidn 3 (2-2-5)

Analysis and Model Synthesis for Photovoltaic Systems

MITBURaSTUUNAR T NwUUNST ez e i lussuulninigs 3 (2-2-5)

Integration of Distributed Generation and Electric Vehicle in Power

System

ﬂ’]i@@ﬂLLU‘ULﬂ%@ﬁﬁﬂiﬂﬁlﬂﬂﬂLLaBﬂ@Mﬁ’JLG\@%ﬁ’JSBGﬂLLUU 3 (2-2-5)
Electrical Machines Design and CAD

nann1souneIANd MTUA LU UNAINTZ AR TS 3 (2-2-5)
Interleaving Technique for DC Power Converters

1ATINITULIUIBLAZ NITIILNUNAIIUY 3 (2-2-5)
Energy Policy and Planning Project

BNITIATIZUNGN Y 3 (2-2-5)
Methods for Energy Analysis

N TIAINEINURAENTUTEYNALY 3 (2-2-5)
Energy Price Theory and Applications

Wiy Aaandon LLazﬂWiLUﬁsuLLUaﬂaﬂwaﬁaﬂmﬂ 3 (2-2-5)
Energy, Environment and Climate Change

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

lulasvnefinduwazurlulvinedng 3 (2-2-5)

Microphotonics and Nanophotonics



303622

303623

303624

303625

303626

303627

303628

303629

303631

303632

303633

303634

303635

303636

303637

303638

303639

303641

303642

303643
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Bidnmsotindnenisunmddugs

Advanced Biomedical Electronics
wiAlulagn19a319299559u

Fabrication Technology of Integrated Circuits
gunsaididnnsedndadeln

Modern Electronic Devices

wludidnnselind

Nanoelectronics

ﬂ?i@@ﬂLLU‘U'N‘*DiﬂT]&Ja%‘VIEJLLaSﬂBMﬁﬁLG}@%‘ﬁ’Jﬂ@@ﬂLLUU

Radio-frequency Circuit Design and CAD

an1Unenssun1sdeansiuueynsuvensdiannseiing

Serial Communication Architectures of Electronic Circuits

Wandanuzvewdsdrmivimnsdiannsedng
Solid-state Physics for Electronic Engineers
naFanimeoudndmsuImnssulnii
Quantum Mechanics for Electrical Engineering
WUUTIRITEUULAENGUYNITIUS

System Identification and Learning Theory
ﬂfﬁmuqumiﬁauj’ll,uuau%w

lterative Learning Control
seuuliidadulazn1smIvALLuUUsUAIla
Nonlinear Systems and Adaptive Control
YULUALANITAIUAN

Robots and Control

NILUIUNTAY

Random Processes
NOBYNITUTEUIULAZNITNTINY

Detection and Estimation Theory
wialulagausnnia

Smart Grid Technology
m’i‘dizmawamw%uQG

Advanced Image Processing
NSDONLUULAZATINTEUUA Y NaL

Mixed Signal System Design and Implementation
nsdnaesguluuLazMsUsEanaualaniy
Spectral Estimation and Modeling
MTIATITIUALDDNLUUTTUULTANS

Radar System Analysis and Design
ﬂ’]’i?iéﬁ’]’iLLUUﬂi%ﬁ]’]ﬂﬁwigﬂmIUL%ﬂﬂﬁﬂua

Spread Spectrum Communications

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)

3 (2-2-5)

3 (2-2-5)
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303644  MTARAITRUUMAIETOINS 3 (2-2-5)
Multi-channel Communications

303645 NNTENINTZIEARURIMEN LN 3 (2-2-5)
Electromagnetic Wave Propagation

303646 nNINIEIRNsTaeRduLlmaAn I 3 (2-2-5)
Electromagnetic Wave Scattering

303647  ilanduven3uluvguijuimantnih 3 (2-2-5)
Green’s Functions in Electromagnetic Theory

303648 szuvdeasiduleruacua 3 (2-2-5)
Optical Fiber Communication Systems

303649 szideuistudsyneusunzdmduusmanlaiin 3 (2-2-5)
Finite Element Method for Electromagnetics

303650 NITIATIFALAZNITODNLUVAIEDINA 3 (2-2-5)
Antenna Analysis and Design

303651  LA3OUNLLLULLDS 3 (2-2-5)
Sensor Networks

303652 wann1slvladng 3 (2-2-5)
Principle of Photonics

303653  Tieuaanslidudadu 3 (2-2-5)
Nonlinear Optics

303654 N13RIADISTUUARATT 3 (2-2-5)

Simulation of Communication Systems
303655 MSUNTAALUULTNNUT-1A] 3 (2-2-5)
Space-Time Coding

(2) Nerunus 91U 48 WA

303691 ANYIGNUS 1 WUU 2.2 6 #UBAR
Dissertation 1, Type 2.2

303692 ANYIINUS 2 WUU 2.2 R eERl
Dissertation 2, Type 2.2

303693 INYIENWUS 3 WUU 2.2 9 e
Dissertation 3, Type 2.2

303694 AINYIUNUS 4 LUU 2.2 9 NUIAR
Dissertation 4, Type 2.2

303695 ANYILNWUS 5 WUU 2.2 9 %UBAR
Dissertation 5, Type 2.2

303696 ANYILNWUS 6 UWUU 2.2 9 BUBAR
Dissertation 6, Type 2.2
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(3) 5183 vvspulditunagin

303690

303697

303698

303699

sufouisifodugs

Adavanced Research Methodology
dunun 1

Seminar 1

dulun 2

Seminar 2

dunun 3

Seminar 3

AU 6 WUWNR
3 (3-0-6)

1(0-2-1)

1(0-2-1)

1 (0-2-1)



3.1.4 UEASLAUNITANY

AU
303690

303697

303661

SREIY
303662

SWEIY
303663

303698

SHAIYN
203664

23

3.1.4.1 UNUASANEILUY 1.1

Y oA = v
YUUN 1 A1ANISANEINY

'
=

JIU

seleuisideduge (Liduniefin)

Adavanced Research Methodology (Non-credit)

duuun 1 (laddumhein)
Seminar 1 (Non-credit)
nednus 1 wuu 1.1

Dissertation 1, Type 1.1

INeTNUS 2 wuu 1.1
Dissertation 2, Type 1.1

ANGANUS 3 kU 1.1
Dissertation 3, Type 1.1
Fuywn 2 (laduninein)

Seminar 2 (Non-credit)

AN TNUS 4 wuu 1.1
Dissertation 4, Type 1.1

b2
(4

JuTUN 1 A1An1sAneUane
JBAV

UM 2 A1An1sANYIAU

o

PIU

FudN 2 aAnsAaneIUane
IBIVN

ERE]

33U

334

EIPEY

280
3 (3-0-6)

1(0-2-1)

6 NUIBNA

6 AUBNA

8nn
6 VUIBNA

6 ¥UBNA

“i28nn
9 UUILAA

1(0-2-1)

9 KUYNA

“nuena
9 UUILNA

9 KUWNA



SN
303665

303699

AU
303666
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3.1.4.1 uNUASANEILUY 1.1 (D)

p24
(74

7 3 nansAnEndL
Fodwn

WYINWUS 5 wuu 1.1

Dissertation 5, Type 1.1

duuun 3 (ladtdumhein)

Seminar 3 (Non-credit)

JuUN 3 AAn1sAnyIUane
Io3W"
ANOTNUS 6 wuu 1.1

Dissertation 6, Type 1.1

“nuenn
9 UUIBAA

1(0-2-1)

94 9 wuUQYNA

280
9 UUILNA

94 9 wUIwNA
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3.1.4.2 WHUAISANYILUY 1.2

p2A
(]

7 1 nansAnendu
AU Fodun wiwAn
303671  ANYINWUS 1 LUy 1.2 9 KUBAR
Dissertation 1, Type 1.2
303690  suiflouisidedugs (diunnein) 3 (3-0-6)

Advancec Research Methodology (Non-credit)

594 9 BUQBNA

FJuUUN 1 n1an1sAneUane

S GRLE Y2IUN

D,

Muaene

303672 INGITNUS 2 kU 1.2 9 Mg

Dissertation 2, Type 1.2
S 9 wUYAA

UM 2 A1An1sANYIAU

WAV Fodwn wuwin

303673  ANYIUNUS 3 LUU 1.2 9 %UBAR
Dissertation 3, Type 1.2

303697  @unun 1 (ldduniaein) 1(0-2-1)

Seminar 1 (Non-credit)

94 9 WUenA

p2A
[

FuUN 2 ArAnsaneIUane
S GRLE YBIYN

L.

d8nn
303674  ANYIRNUS 4 Uy 1.2 9 nren

Dissertation 4, Type 1.2

98 9 wuleAn



SHAIU
303675

303698

SWaIYN
303676

SHEY
303677

303699

S GRLE
303678
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3.1.4.2 WHUAISANYILUY 1.2 (sid)

Y oA = v
YUUN 3 N1ANISANEINUY

]
=

FDIY
INGTUNUS 5 WuU 1.2

Dissertation 5, Type 1.2

dunwn 2 (lddumhefia)

Seminar 2 (Non-credit)

JuTUN 3 nAn1sAneIUane

=

F2IUN
AN TNUS 6 huu 1.2
Dissertation 6, Type 1.2

$ul% 4 mansEnendy
Fodwn
NYTNUS 7 WuU 1.2
Dissertation 7, Type 1.2
duuwn 3 (Lidumiheie)

Seminar 3 (Non-credit)

UM 4 aAn1sAneIUane

A a
¥
INne1Tnus 8 kuu 1.2

Dissertation 8, Type 1.2

ERE

37U

373U

EILEY

“nuenn
9 UUILNR

1(0-2-1)

9 BUWNA

280
9 UUIBNA

9 RUWNA

K280
9 UUIBAA

1 (0-2-1)

9 BUQBNA

d8nn
9 UUILNA

9 KUWNA



SHAIY
303601

303690

303697

SHaIYN
303681

3036xx

3036xx

SHEIBN
303698

303682

3036xx

SHEAIY
303683
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3.1.4.3 WNUASANEILUY 2.1

24
(]

oy = o
PUUN 1 NIANITANEINU
F2IY

m’immamﬁuqqmﬁmﬂiimiﬂ/\lﬂw

Advanced Mathematics

in Electrical Engineering

seleuisidetugs (Lidumiein)

Advanced Research Methodology (Non-credit)

guuun 1 (laddunuenia)

Seminar 1 (Non-credit)

Wetnus 1 wuu 2.1
Dissertation 1, Type 2.1
JLaen (1)

Elective Course (1)
Arden (2)

Elective Course (2)

dunwn 2 (liduniein)
Seminar 2 (Non-credit)
INTNUS 2 wuu 2.1
Dissertation 2, Type 2.1
A uden (3)

Elective Course (3)

Ane1Tnus 3 wuu 2.1
Dissertation 3, Type 2.1

FudN 1 AAn1sAneIvane

I23W"

FUUN 2 ANANISANEIAY

PV

FudN 2 AAn1sAneIUane
I

EIEY

ERE

LY

LY

ni2enn
3 (3-0-6)

3 (3-0-6)

1(0-2-1)

3 wUenn

wu8nn
3 UUIYAR

3 (2-2-5)

3(2-2-5)

9 UQBNA

“uenn
1 (0-2-1)

6 NUIBNM

3 (2-2-5)

9 BUWNA

“nuwnn
9 MR

9 KUWNA



SN
303699

303684

AU
303685
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3.1.4.3 WNUNSANEILUY 2.1 (D)

dunun 3 (ladumhein)
Seminar 3 (Non-credit)
NS 4 wuu 2.1

Dissertation 4, Type 2.1

ANYIUNUS 5 huu 2.1
Dissertation 5, Type 2.1

p2A
(74

p2A
[

YU

UM 3 ArAn1sANEIAU

=

YU

U7 3 AreAnisAneIUane
IBAW1

“huena
1 (0-2-1)

9 NUIBAA

S99 HwUIwAA

u8nn
9 UUILNA

S 9 wULYAA
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3.1.4.4 UWHUAISANYILUY 2.2

¥
(]

a4y & v
YUUN 1 NIANITANEINY

IRAIYN o3 wuwNA

303601  Adinenanitugendimnssuli 3 (3-0-6)
Advanced Mathematics in Electrical Engineering

303690  suDouTBIdudugs (Witumiefin) 3 (3-0-6)
Advanced Research Methodology (Non-credit)

3036xx  Avnden (1) 3 (2-2-5)
Elective Course (1)

3036xx  AvuEeN (2) 3 (2-2-5)

Elective Course (2)
S 9 BN

b4
[

FuUdN 1 ArAnsaneUane

WU Fodwn nuenn

303602 MINATIEVTRYE 3 (2-2-5)
Data Analysis

3036xx  AYLE8N (3) 3 (2-2-5)
Elective Course (3)

3036xx  Avaen (4) 3 (2-2-5)

Elective Course (4)

S99 wulYAn

b4
(3

FUUN 2 ArAn1sANEIAU

WY Fodwn wuein

303691  ANYIMNUS 1 LUy 2.2 6 KUBAR
Dissertation 1, Type 2.2

303697  @unun 1 (ldduniiein) 1(0-2-1)
Seminar 1 (Non-credit)

3036xx  AvaON (5) 3 (2-2-5)

Elective Course (5)

94 9 wiU2enn

¥
(]

UM 2 AAnsAneIUane
SHaIY" I2IUN Muenn
303692  ANYLUNUS 2 WUU 2.2 6 NuUIYAR

)}

Dissertation 2, Type 2.2
3036xx  Aguden (6) 3 (2-2-5)
Elective Course (6)

s 9 wiUlenn
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3.1.4.4 UWHUAISANYILUY 2.2 (s19)

Fu7 3 mansEnendy

SHWEIYN Fodwn wuqein

303693  ANYILNUS 3 LUU 2.2 9 KUBAR
Dissertation 3, Type 2.2

303698  @unun 2 (lddunuiein) 1(0-2-1)
Seminar 2 (Non-credit)

594 9 wUYAA

p2A
[

T 3 man1sAneUane

IWEIYN Fodwn wienn

303694  ANYINUS 4 LuU 2.2 9 wiaenn
Dissertation 4, Type 2.2

39U 9 wdwna

U7 4 mansEnendy
WAV Fodwn nuwin
303695  ANYINUG 5 LUU 2.2 9 %UBAR
Dissertation 5, Type 2.2
303699  dunun 3 (lddunuiein) 1(0-2-1)
Seminar 3 (Non-credit)

S 9 WuUenA

¥
[

Y7 4 nanisAneUane

WA Fodwn nienn

303696  ANYILNWUS 6 WUU 2.2 9 RUIAR
Dissertation 6, Type 2.2

39U 9 wUlEnA



303601

303602

303603

303604
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3.1.5 A1B5UYSI8IVN

AdinFansugaMaImnssulih
Advanced Mathematics in Electrical Engineering
aun1sieyiusadyduduge aunisiseoyiusadyliady aunis
auusges nguiuning Avadandadu ngejanuiiesdu nsussyndld
AmarnansugRmn sl
Higher- order ordinary differential equations; Nonlinear ODEs; Partial
Differential Equations; matrix theory; linear algebra; probability theory;

applications of mathematics in electrical engineering

nMyAsIveya
Data Analysis
wSesdlonsndinmans mwﬁmimmmmmuﬁqm FINTOILUULTIU NS
AnsizrinisanaegluududuLazLuulilgady n1sieTeingy wadanis
nziaUnasuaslng szuusananaey nszuILNITALRALLARET
Mathematical tools; optimization theory; smoothing filters; linear and
nonlinear regression analysis; cluster analysis; modern spectral analysis

techniques; autoregressive system; moving average processes

SPUUNTIANI IS Uade T
Modern Energy Management System

MENNSTANIINEIU NMSTANITNENATUSEAVE A Wleunendsau ns
INUNUNITATIADU mmm‘umu@maqm‘ FEUUNGNIU N1FAANITILUUNRNIUY
Infhadfelvd nsieseidaasegaans naanunadenwasnisussendld uay
ARG 191U

Principles of energy management, effective energy management,
energy policy, audit planning, strategic planning, energy systems, modern
electric energy management, economic analysis, energy system, alternative

energy and applications, energy security

shdefimumsimnssuliindiugs
Special Topics in Advanced Electrical Engineering
AnwiuareAUsieiidefifanuiuaioaonadosfuaiuiiavging
wialulagauguiemnssului
Study and discuss topics that are up to date with technological

advances in electrical engineering

3 (3-0-6)

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303605

303611

303612

32

sudouisliludaamuddmsuniodnsnalndi
Finite Element Method for Electrical Machines
ndnn13sifouitiulszneuduny Yedynidrveuian delgyun
wsivdnlii msieseaedia mslwsdanudia dellamadnuaziony Ju
UsZNoUdUAZLUULINADS Lﬂ%ﬁﬂﬂﬁ/\lﬂﬂuqmmaLLUUG}'Nq WUUI1ADIVDY
w3asdnsinihuuusine sedsssfouittulssnausuns
Principles of finite element method, boundary value problems,
electromagnetic problems, two-dimensional analysis, three-dimensional
analysis, eigenvalue problems, vector finite elements, ideal electrical

machines, model of electrical machines by finite element method

warnansip3osnalnii
Electrical Machine Dynamics
WUUDIADINIALAANEASUDINDLADSNTLULANTI UDLABSTILATUE NalnDs
wileni NFIATIERUTINGNITNIIUTEUALLLBLADTIFRZYHA NANTENUVDINIT
Wignidediiesansmieniisauvesuaainluneinesnszuaadu n1s
Usggndlinuvesssdouimadsiauuas malinngidmiueiesdnsnallin
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

NMTIATIERLardLATIzLUUTaedluszuulnlalan1dn
Analysis and Model Synthesis for Photovoltaic Systems
sukuumaidousegunsalluszuulnlahanidn mslinsevinudnuazmig
Iwihvesgunsalluszuulnlalhanidn el unswaduaseniing uumned uazs
LLUaﬂﬁuﬁwé’qﬁu’ﬂ‘Luamuz%ﬁg'LLa&fLuamuzasMJ N15E31UUUIIA0INIS
Atamansvasgunsailuszuulnlalianidn n1siaseinisinauvesgunsalluy
szuullalanidnamenouianes
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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303613

303614

303615

33

nMseuseszuuranliuuunsyaewaseusud i lussuu s gy
Integration of Distributed Generation and Electric Vehicle in Power System

walulagszuunaaliiiuuunszaie gﬂquszuulw%wﬁﬁmslﬁ?jlamiaﬁu
szuuRdnlwiuuunszane wansenuvesszuukanlwiuuunszateluszuulni
Mda Mnsunuuazauguszuuliinideiinndeusessuunanliiuuy
nsza1s myvenuuuszuulesiu walulafousudlviuaslassaieiiugiuves
annfldauszq nanszmuvesnisideNsosusudliilusuuuusinag soszuulidh
A8 waEN1INUTINAUTTUURERA T na sy I

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; electric vehicles
technologies and charging infrastructures; impacts of Grid-to-Vehicle and

Vehicle-to-Grid on power grids and integration of renewable sources

MssonLUUAIasTnInalnfiuazreufmestiseanwuy
Electrical Machines Design and CAD

wdnmshanuveaasesnsnalnih Wsunsureuimestdisesnuuudmiy
w3nadnsnaliiin wuusiasmsreufianesvenaiosdnsnalni wuusans
winsdnsnaliiingesid wuusiasnaiesdnsnaluiiiauis szfeudinas
eeRmereuinestgoenuuUdnsUAIasdnsnaluiih

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

nannsdumeIANd MTUA LU UNAINTELARTS
Interleaving Technique for DC Power Converters
YlawaznanNITINUTaILUaIUNTELanse SUANwalvaaiulasiuings
nIzuansuUdumeTan FBasidygumuanainduuuBumesan nsinTIei
Audnunirvesiilasiufdnssuansauuudunosanlaeldineianisiadeyiad
aLe
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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303616

303617

303618

34

Iﬂiﬂﬂ’ﬁ‘lJIEJU’]EJLLﬁSﬂ’ﬁ’J’NLLNUW&JN’]U
Energy Policy and Planning Project

L3

ATTINNLLNY uT,EJU’]EJLLazLﬂiwgmam%Wé’N’m uIEJmEJ%fgma ANTIATIEN
Lﬂi‘tﬂgmam% A1TAINUALAZNAIUILATINITNAIIIU LLmﬁﬂé}junu NSLATIEN
ﬁunmmzwamammu mﬁﬂizLﬂuLLasmiéfﬂ?miﬁﬂﬂmmimﬁamuuazl,ma'qﬁwqu
1A59N19 ATAANEIANN 9

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

ABNTNATIZNGNUY
Methods for Energy Analysis
n15imsnIsfinnandauaruszansainlunisnde nisiieuides
dugnsna N193LAT190A008 LUUTIADUATHTIALAZNITNYINTUNAIIY
WUUTIRINILATEFAAATNAIIU AUABNENY NITIATISANGINUBUY FU
Wi-grueen wuudiaesiildlunisusefiunansenuvesnisldndsnuiiise
LASYgNa Fauandeu wazdeay
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 society

NN URAEN1TUsEENALS
Energy Price Theory and Applications
N uHUIIaA NuEHEn Ngunain ANudanguvetgUatAdaTIAn
HNTUNITHENRALAUNY TIANAIUNDATAUATNEIUNAUNY NITNINTUIES
WFuanamEsuiion sl nsimuasimelnd nsd@nusing o
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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303619

303620

303621

35

W& Fwandou LLaZmSLUgEJuLLUaQﬁﬂWWQﬁmmﬂ
Energy, Environment and Climate Change
nslindsnuiunngmsaliFounszan Maifeunszanfunisiuasuiiag
anmgiionna meluladymadenilonisannisUanuaesfeizeunszan uleue
udendiienisannisanUaesfiviieunszan AU NHaNS LLazgmmaﬂ‘ﬁ
Lﬁ'EJ’J“?JJENﬁ"Um3Lﬂ?i'EJuLLUaﬂam“WQﬁmmﬁiu’izﬁumuwﬁ
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

Tnssadraunlufifen
Low-dimensional Nanostructures

wuztfeatuulumaluladfiiisites seuseiawels Taswadaonreudy
mausitla$ uazamoudiufion nAnssuvesdidnaseululasad1efifisn nsviuiua
n1sufduiusivauuliiuazauinwdngn auaudiniwasvaslaseadng
gunsnfdinnsedndlivsslovinnlassadrouludfs 1oun lalen Lawes i
ATITULES WagnIuTanes

Introduction to related nanotechnologies; heterojunction; quantum
well structure; quantum 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

lalastladinduazunlulnlnind
Microphotonics and Nanophotonics

viothadudauas lunilelin @efid wazauif Sunsizenseninaieraiu
gunsaiviethadudanas nanTnlndnduazdosinauauaudinlnind wulediues
wuunaninlallng lassadsnazautffuasaslassadiauiluaioudu taun Ue
mousi mousilag meudufon uazdunsisensenindasiadiamani i
nsUszgndlilassadramarilugunsaiunTudidnnsednduasululilning
1AF985 19U T UAIUAULTIAIDUAL

Optical waveguides:  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 nanostructures: quantum
wells, quantum wires, quantum dots, and interaction among these
structures; their applications in nanoelectronic and nanophotonic devices;

coupled quantum nanostructures

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)



303622

303623

303624

36

Budnnsofndniensunmedugs
Advanced Biomedical Electronics
NouiuarNITEENLUUITUUBaNVseinddmsugunsalnsunvdimnssy
%ImjamiammazL%ﬂiuiaﬁ?ilqé’mammmmm NUYNIUITTUNITULAZTATINU
didnnsedndnianisunng
Theory and design of electronic systems for biomedical
instrumentation of rehabilitation engineering and assistive technology;

literature reviews and projects for biomedical electronics

wAluladn19a5192993524
Fabrication Technology of Integrated Circuits

wAlulagn1snani9935Iw nsdanudn msedeudelewndl natan1saie
Fudfiunndlumaredle walansadrtudiunndlumaveewna madans
adetudfunnddaesluana msaudusenledieaiudou madeaaiouu
Fremsunsdy msdunauilossy nsvindalany n1svalnns i nsuouila
nsviudining wudldumeluladlusunan

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 technology trends

gunsaldidnnsetindedeln
Modern Electronic Devices

fugulasaiednuesrends namansmeusimesounds anshsiily
anmzauna Msvudne wimgduiuluasiaiiluangliauna sousiod
Wu lalensesdefidy seuselans-a15nedaiin ns1udanasuuudiad
nsudanesusingnisalauiuuuulang-eanled-a1sfein 193539
3idnnsefindniauas weadd fnsiaduuas wwesansieiig waduaseiing
wmaiaunellusuian

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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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Nanoelectronics

ulumeluladidosiu nsaddaseadrslusedvulumns (WlEaTnnswd
AN A LUUA1BLENATEU LarimAlANTSASIaRUUTIALSEIfILe) NISAATIEA
Tassadluszduunlumns feoaieadlodaldun ndesqanssmiddidnasounuy
409n31A NABIYANTIAUAIDIANATOULUUNZAHIU NADIgansIminsIaznay Wu
#u Taseaframeuiunuuaedia viladf wazaudlin AsseAusaidnnsouden
gunsnfdidnnsefindfiainnnvasnuiluaiuouuaznswil Sidnvsedndszdy
luana IUA-Oue Aeudiunentagateelnum wud/iuud alunseiind

Introduction to nanotechnology; nanoscale fabrications
(photolithography, electron-beam lithography and self-assembly); nanoscale
characterizations (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

ﬂﬁaaﬂLLUUN%mmﬁ’imqLLamamﬂama%waaﬂLLU‘U
Radio-frequency Circuit Design and CAD

WITLADTAN ma@mm%ama%uaxmiaaﬂLLUU’JW?UEJWEJﬁzyiy’lmﬂ’Jmﬁ
g4 lnsevnen13dug nsduaduiiuaudmelulasansula uag adu ununInvesa
fisuazn1sldaululasednen1sTuguarnI5eenUUUYeII9TV U d Y10
@i snInnsluda wsfmesnisnszdanszansuaznsisauluniseeniuuuay
WAMNLENYTAINTRINATA TR nslElusunsuABLNIMBSYIBRRNLU
295AWEINg

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

3 (2-2-5)

3 (2-2-5)
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ami‘]mEJﬂi'i:uﬂﬂiéamiLLUUaigﬂ'imamw'ﬁﬁLﬁﬂmaﬁﬂé
Serial Communication Architectures of Electronic Circuits
nseenuwuusruvanasnailsitlugunsaluuulusunsuls Anwaandnenssy
miﬁam'ﬁt,wuaagﬂimamwﬁLﬁﬂmaﬁﬂ?‘i L iwu?iamigl,aaﬁﬁwu?iami
‘ﬁuﬁmuqm%mlﬁu SEUUNTAeaIsRULYIEwavneluladnsdeansiiviuae
Anduthiausuavefunedefuasdoiduvosaninenssunmsdoasuuveynsud
waula
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

Wandanugaowlsdmivirnnsdiannseding
Solid-state Physics for Electronic Engineers

Tnssasvemdnuaslaswdn namansvedtasindn msduvediaswdnuay
autRidanuioureman emnuliauysaivemdn narmansaouduiasiu vgu]
adelnlvosvends ngufareuduvedlans nguiareuduvesdiannsoululass
wanfduay a1sfsia wazandAdsliihazidauasosansisini Yanlnd
Envdnuazatiuliih anmuindnuazislowuudifuingn anmilniheinds
AUURLTINEIDIIER

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;
guantum 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

naransmousudgmsUIrnTsulni
Quantum Mechanics for Electrical Engineering

aun1slysfaaed anugfidveuiun LruRnfauagndnnisanulivduen
AIuLUA msm:zL%wmaqmﬂLﬁawmwé’qmuﬁﬂs‘iLLU‘U\‘i’m AANANTILAZH
U UANs gy exneulalasiau ndnnsnszanteuazadagdiuuumning
QU NasVoSuTY

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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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WUUTIABITEUULAS NG U NISISEUS
System Identification and Learning Theory
wuusrasadadudmsussuuiildasunlamazUdsunUamiuan n1s
Uszanaua1nnsnilines nsgidniazadusiesiy MSUUUUSIABILUUIZINEA N5
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wasanwesikustu NMsdedulasuusuld nsulsenviinfisiued Nsiseus
wuuliififfaeu n1sand uaudd memerfmngauigauuuidiaesiosiian
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

msmuqmmiﬁauimmu%ﬂ
lterative Learning Control
miﬂw@mmiﬁauimmu%ﬂﬂssmmﬁﬁm%’mssmumiwafm N1509NLUY
ﬁmmzauﬁqmméf'mmmLLG?JQLLﬂ‘i'\iﬁ’mfumiﬂ’mﬂumiﬁﬂuiuumu%’]L%dLﬁu
Sufuiinds matieseinisaugunsdeuiuuiuddadusufuiigdu s
muamm%suill,umu{fwL%aLﬁuLLazlﬁL%aLé’ué’m%’mwuwai’mmemaﬁmmw
Futhiduagdsenn unumunImMuguNsIBLiLUTINGUsEAad Tululn
ﬁﬂﬂauna%wu“ﬁﬁummimuQmﬁﬁauiuumu%ﬂ N13599NLUUNITAIUANNIT
L%&luélwmusgflﬁm%uLLUUﬁi’waaqﬁLU?{auLLUmmumi’msgﬁmmwwﬁiﬁLLu'uau
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

3 (2-2-5)

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

LLHB‘IJ’]%UUISJL%QLﬁUW%@Mﬂmﬁmﬁa‘lﬁugﬂu NTIATIBNTEUIULIE N5
Anneiaissnmiaafiosnmuuuioyuenuaziadosnnuuuidi-oon nqu
WasMasiutu Nsieziszuuleundu inamivedluven Maufdnsnvenevuig
B fuguifetusadadeeyius msilndudadudensdeunduaniug
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MIMUANKUTUTURLEY MImuauiuUUiUildifiofenisdians suluudeds
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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; feedback linearization;
geometric nonlinear control; nonlinear controller design; self-turning control;
model- reference adaptive control; adaptive predictive control with its

applications

VUHUALAZNTAIUAY
Robots and Control

ANTINVRNNALLUlA I UEUA UTBlNNUouus SEUURinaLayIauAIans
Y99YULUA Namanilazn1sAIUANYueud unindanladouiifeatosdy
AT LATUSIADA mmé’mﬁua‘wwiwmmvﬁqL“Tj\uguLLazL%\‘iLﬁu N1598NLUY
natnvesiueud nsAvANBsdukasliwudy ssuuUjiRnviueun

Overview of robot technology; classification of robots; robot coordinate
system and kinematics; dynamics and control of robot; Jacobian matrix
relating velocities and static forces; linear and angular acceleration
relationships; robot mechanism design; linear and nonlinear control; robot

operating system

NILUIUNITHY
Random Processes

wugLwIANARdLUsdy Handuiiudsduuagnssuiunisdy n1sAne)
AuautRanesuveInTEUIUN THULaTANALTRNAN D UALDIVRITHUULTUE UMD
Fyanauduimnd wusihnsussnaidaoads mssegndldouluszuy
AIUANKAYNITUTEIIANAHE 0

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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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Detection and Estimation Theory
ﬁugmmiiJizmmuazﬂﬁmn%’ué’@@wm NIIAIMUAAIAIIULAL DU
gegn nquiaruiiazluvansia Jymidesduasdymin Tasadneneasnses
makuy M3UsvenaldaulussuunIvaukaznsUsELIaNady 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

wialuladauninnie
Smart Grid Technology

NTDULUIAA ALY f\;ﬂgmﬁu LLﬁgﬁmuzﬂﬁ]f\!ﬁu“UENizUUﬂuﬁmﬂ%ﬂ n1g
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Solufdnieludu szvuniadudanderuaznisdaniniieiinlailidu
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Yasnsdelanlaiuasuazlannienin nsnevaussiulnan sEUURNAUNG U
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Concept of smart grid; smart grid definition, origin and current status;
energy savings and financial management; energy management in buildings
and home automation; intelligent monitoring and outage management;
smart components for smart grid; advance metering infrastructure (AMI);
cyber and physical security system; demand response; energy storage

systems and microgrid

mﬁil'ﬁzmawamwsﬁguqﬂ
Advanced Image Processing

mﬂﬁﬂﬁugmmaﬂmiﬂizmawam‘w Wdaifeatunisasienn@idna ns
wUastoya nsUszRranaszuuLaduliuysiuasuniuna n1snsieaey
ARANYOIY msindeulm

Basic techniques of image processing; topics include image formation,

digitization, linear shift-invariant processing, feature detection, motion

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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N1999NULUULAZ A5 19T UUA Y N a
Mixed Signal System Design and Implementation

n1seenkuukazaseszuudyyananlagldgunsaluuulusunsuls Anw
Tassa¥uantnenssuvesgunsal 2asnsdiuan vheauduaymsideuseri
NUIBAIUTT NITYI9IUTDI9T AN TELAULUULAWA @01UREATIUTZUY
mefudyyin 3Enswisudygaseusdendudygyiuiines viinisads
sruuIsalaen1sUssendldgunsalionifiouuuysegnaldauaniz o amsessuy
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The design and implementation of mixed signal systems using
programmable devices; study of programmable device architecture;
arithmetic circuits; memory and 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)

nsdnaesguLuuLazMsUsTINAUEUARTY
Spectral Estimation and Modeling
nsUszanauazdiassdnynduilddeidomianat synsy veaaidy
Suvesanduiusiioiuarlay warmsiidnvesddiumantl nsnseswes g
du fnseauuisuued Mnsesuvuuumd msdrassteiianain dUszanuiian
PnnsUszInamiedy msdiaesvesdifudy nsUssuaUnaduLuud
wdiwesuazuuulidamnsiines
Processing and modeling of random discrete-time signals; random time
series, autocorrelation and cross-correlation 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

ATIATIZILALDDNLUUTEUULIAS
Radar System Analysis and Design

g agN1TITNUYBITEUULIANTIUNITATIATU ARey WAETEUALALIYDY
Wanwne mMyinszeriazanuil Msdudaiad nisesndasuidulazaigeinia
Aldluszuuisnnd

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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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nsdeansuuunsznedyaialudeud
Spread Spectrum Communications
AneiinsnsznnedugaludinuduuulasediafuduaziuunEianude
aute nmsvhdslasiud nstiestunissunau Aanudrazdulunisasiadudumyin
saildlunsnszanedyanaludenuivarnisaiesia Ussansanvesszuy
AasuLUULsA MsKAwuuraIenIadanisuusLuuedesia n1sussynaly
svuudmdueluntsdoansuuusis
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

N5AeANTLUUNAIEYBIN1
Multi-channel Communications
wailalunsdeasuuunanetens ssuudafudndaidiueen wada
ms%f‘uaiqwamﬂmma‘lmﬂ%wmmmma%u ﬂ?iﬁaaLWEﬁﬂ“gLLUULLﬂﬂ‘V]’Nﬂ’J'HJa
fifemn muﬁqmiﬂgﬁzywm nsaendaye I Msnandnnii nsanNavolas
W Maviliidiesflumeenud msandnaidummageanseiidande
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.

nsunsnszeAduLlwan i
Electromagnetic Wave Propagation
Asunsnszarenavlufnarafutuuuuszuiu nsunsnszarenaulu
Fnanafudunuunsenssuennay nMsuninszateerduludnaradudunuunss
nau nMsunsnszaerdvlulasadiaduaiu nswninszaeadulusinaiawuy
weulelavnsedn msunsnszaeaduluiinarsuuluweulelensadn
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 bi-anisotropic media

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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Electromagnetic Wave Scattering
nsnsvaanszaenaulaeiiuiaszuny Mmsnsednnsranenaulaensinsyuen
na n1snszdnnszaerdulaensenay MInsEaansrateadulaedy n1snszdn
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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

Harduvosniulunguiusimaniin
Green’s Functions in Electromagnetic Theory

Jalgyymaniu-agias Meaiduvesniuluguuuuln Meiduvesniuluguuuy
ounsy MadduvesnIuluguuuuuiius Aeiduvosniudiniuvierady
aadinvsdmdsuyuann flsdduvesniudmivriothnduniafnuaneenan
Henduvaansulusminaisensiug

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

syuvdeansdultua
Optical Fiber Communication Systems

IAssassvondulotinas; AMANURANITIAUNIVBIFTYEYIMLES; N1TAANEY
dyeaduduludines 2sasdazsudaaas nmsnszangludulediuas as
nszanefivesdlnlaeduluuafamesdu ysngmsallddudaduly
dulethuas nseenuuuszuUNseasiedulothuas nsfinnsansumdsny
YOITTUU N159ANITNIINTLAY Aaveredyaranasnlgduleiiuas nnsdas
manduuuANLsAduLUUTiULagRuasAsuDagAen Tassheduleuas
QUﬂSEﬁUiSﬂE}UL%\‘iLLm NSNAADUTE VULl ULES

Optical fiber structures; optical transmission properties; signal
attenuation in optical fiber; optical transmitters and optical receivers; fiber
dispersion; chromatic dispersion; polarization mode dispersion; Nonlinear
effects in Fibers;, optical fiber communication design; power budget
consideration; dispersion management; optical fiber amplifier; Coarse
Wavelength Division Multiplexing (CWDM); Dense Wavelength Division
Multiplexing (DWDM); optical fiber networks; optical components; optical

fiber measurements

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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sufouittulsyneusunzdnduusimanlii
Finite Element Method for Electromagnetics

wannsuUstudmsutedamudinanlui delymardnvugianig u
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Variational principles for electromagnetic problems; 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

ﬂ’ﬁ%Lﬂi’]%‘ﬁLLaSﬂﬂi@@ﬂLL‘U'UﬁWEJE’J’]ﬂ’]ﬂ
Antenna Analysis and Design

aumiﬂ%ﬁué i%LﬁUU%%IﬂJLEJUﬁ msmmmwméum?ﬂ'auﬁ GHERERRGIY
N9 arge1nAzuUInues arweiniakuulilasaniy aeeiniAkuuRiaiou
N3N UUS1YDINF

Integral equations; moment method; traveling wave antennas;
broadband antennas; horn antennas; microstrip antennas; reflector

antennas; antenna design

LASOUNBLIUY DS
Sensor Networks

andnenssuniertiewues Jadefidnanoniseonuuuiniotiawuges
msUszgndlinuaietiomuiges dumsdszgndldan Inslareatunsuanase
fumeudslunsimis nslaeoalumsauaunindhiede funeuizlunsaaue
FoRiawann Funieam Tumeudslunsimuasundsasnisasiadudiving
Tupouislunsifieunailiingetu infetiowureiuazionyioimos

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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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nannslulailnd
Principle of Photonics

mm%’ﬁmé’uﬁmﬁ’u‘lﬂimﬁﬂﬁ peUlndianvseling lawes waztdulowniul
wad Insnzinisndeuiiveua nsazeukaznIsTnmUInasesrafnaEes
¥iln wazuadlusinatsuuuseulelensedn Anwivethaduuuuladidnsn uag
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This course introduces photonics, optoelectronics, lasers and fiber-
optics. The course begins by analyzing optical propagation,
reflection/refraction at interfaces and optics in anisotropic media. Dielectric
waveguides and fiber optics are discussed, together with methods of
modulating radiation for communications. The course concludes with
semiconductor optics: laser diodes, LEDs, photo-detectors and

communication systems

weuenan sl Judadu
Nonlinear Optics

nannsiAeatunasldidady sutuvvesansuaussdmiuuadlidadu
aunsnaulidadu noufmeusiudmiuuadsiiBadu Usngmsaineslunisues
waznsUszendldnuwadlidudy

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

Msraessruudeans
Simulation of Communication Systems

WuzUdIN1591809 s2L08UITlun1Tas 1l UUTIans sruunasdy gl
fellewnanan MsaduuUTIaemeszu Msumuisatuananiegdusasy
NSEUIUNTEN N3TaaskuLNBuRnslatazn1sassiaudy n1sigadasng
favdu nMsarsuuudiassvesudeailsidusiisglussuvdeans nmsuszuim
Amdivesiarlseanininveinisiians msduiiegnaiiddy welanisaned
ANUUUTUTIL M3saesfimunza

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

3 (2-2-5)

3 (2-2-5)

3 (2-2-5)
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Space-Time Coding

wuzdmeallansitTRad msuszuLiafAnut iafnuean YoIniatay
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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 ftrellis codes; Spatial
Multiplexing; Space-Time Co-channel Interference Mitigation; Space-time

coding for frequency selective fading channels

IneTnus 1 wuu 1.1
Dissertation 1, Type 1.1

Anwnasdusznauinendinus duadl numwenastazuitefiientes
AuuaUszRulang/sdaIneninus

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

WINUS 2 wuu 1.1
Dissertation 2, Type 1.1
WALONETHENIALRRATIVEAREI T UINE NS (Concept Paper) lag
Savmansduaseiienansuaziifefiiedes
Developing a concept paper and preparing a summary of literature and

related research synthesis

NGNS 3 wuu 1.1
Dissertation 3, Type 1.1

Wauna3eeiionazizn1sive davilasesnsdineninus ieviauens
AMYNITUANT

Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee

Ietnus 4 wuu 1.1
Dissertation 4, Type 1.1

Lﬁmwimsﬁaga 57897UANA NI N AnuSioo1a158 AU N
Inerdnus

Collecting data and reporting the progress of the thesis to the thesis

advisor

3 (2-2-5)
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WINUS 5 wuu 1.1 9 s
Dissertation 5, Type 1.1

Aoy Javiiinerdnusatusng

Analyzing data and preparing a draft of the thesis

Iefnus 6 wuu 1.1 9 NeAn
Dissertation 6, Type 1.1
FaviiinendnusanysaiuazunaaidoifleAfiusinounsmuinasidsa
n13ANA
Preparing a full-text thesis and a research article in order to get

published according to the graduation criteria

INYILNUS 1 UL 1.2 9 UUQBARN
Dissertation 1, Type 1.2

AnweerUsznoUineninug Auatt numuwenaIsuazuITefiiieives
AvuaUseiRulang/Mdeineinus

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

EINUS 2 wuv 1.2 9 e
Dissertation 2, Type 1.2
WAILLDNATLENIAINANTIVEANEINUINNTdNUS (Concept Paper)

Developing a concept paper

ANYTNUS 3 hUU 1.2 9 UUIYAR
Dissertation 3, Type 1.2
INTHANITAWATIEIMDNANTHALIIUITNNEIVDS

Preparing a summary of literature and related research synthesis

ANYIENUS 4 LUU 1.2 9 wuuhin
Dissertation 4, Type 1.2

Waunaiesdonaziznisive davilasesidinendnug edauene
AMYNITUANT

Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee



303675

303676

303677

303678

303681

303682

49

INYNENUS 5 UU 1.2
Dissertation 5, Type 1.2

ivsausaudoya 51891uAUAINT N1 SN usAee19158iUT A
INeinus

Collecting data and report the progress of the thesis to the thesis

advisor

WPIINUS 6 LU 1.2
Dissertation 6, Type 1.2

Ausiusmdoua Tinswideya uagsenuauimiineinud ded
Usnwingnfnus

Collecting data; analyzing data; and reporting the progress of the thesis

to the thesis advisor

WUNUS 7 LU 1.2
Dissertation 7, Type 1.2
Anseitoya IaviInendnusatung
Analyzing data and preparing a draft of the thesis

NIINUS 8 WU 1.2
Dissertation 8, Type 1.2
FaviinerinusatuauysoitazunanuidoiieAfinimounsaunas
du5ansane
Preparing the full-text thesis and a research article in order to get

published according to the graduation criteria

INefnus 1 wuu 2.1
Dissertation 1, Type 2.1

AnvresrUsznauinendnud Auadt numwenaIsuaruITeTiisades
AuuaUsERulang/svaIneninus

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

NINUS 2 WUU 2.1
Dissertation 2, Type 2.1
WLeNaswanIALRRTIVEMRE T UINeTNuS (Concept Paper) Wag
Savmansdauasigienaisuazinidefiiedes
Developing a concept paper and preparing the summary of literature

and related research synthesis

9 UUILAA

9 UUILNA

9 MHYAn

9 UUIYNA

3 BUIYNA

6 NUIYAR
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WUNUS 3 WU 2.1
Dissertation 3, Type 2.1

Wana3esdlonariiniside davilasedndinendnud iedausse
ARENITNNTT

Developing research instruments and research methodology; and

preparing a thesis proposal in order to present it to the committee

WTNUS 4 thuu 2.1
Dissertation 4, Type 2.1
Wususwdeya Tinseitoya dnviniveninusatiuig
Collecting data; analyzing data; and preparing a draft of the thesis

Ineinus 5 wuu 2.1
Dissertation 5, Type 2.1
FavininerdnudatuanysaiwazunanaideifieAfiuimeunsniuinusi
dusamsdiny
Preparing the full-text thesis and research an article in order to get

published according to the graduation criteria

sufoUiidutugs
Advanced Research Methodology

fnweisndulunszuiunisise Toud n1saedianuide nsnuniu
IFIUNTTU MTINUKUNTIVY ATBBARUUANTINY Lmﬁﬂmﬁ,mﬂsﬁ%@a&a%qq
NITININEINTAIUITE N1TUNAUINANUITY N9 T8UlATII19I98 N191T8Y
unAArINg A3ssTufidAglun1side a3seusIadundn uazuinsgiui
Aeded

Essential skills in research including to research question, literature
review, research planning, research design, advanced data analysis, research
discussion, research presentation, concept paper writing, academic writing,

important research ethics and relevant standards

INYNENUS 1 WUU 2.2
Dissertation 1, Type 2.2

AnwresAUsznauingdnud Auatt numuwenaIsuazuITeTiiisades
AvuaUszinulang/Mdeineninus

Studying the elements of a thesis; reviewing literature and related

research; and determining the thesis title

9 UUILAA

9 UUILNA

9 UUILNA

3 (3-0-6)

6 MULAR
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WINUS 2 WU 2.2 6 e
Dissertation 2, Type 2.2
NUeNaswanIALRRTIVEM R UINEDNuS (Concept Paper) lag
Savmansduasgiienasuazuifefiieides
Developing a concept paper and preparing a summary of literature and

related research synthesis

WITNUS 3 LhUU 2.2 9 i
Dissertation 3, Type 2.2

Wauna3esiouariinigide davilasesdneninus ievnavese
AZAIIUNIT

Developing research instruments and research methodology and

preparing a thesis proposal in order to present it to the committee

INYTNUS 4 WuU 2.2 9 nBin
Dissertation 4, Type 2.2
ivsausaudoya 51891UAUAINT N1 SN usAe 19158 1UT A
Ineinus
Collecting data and reporting the progress of the thesis to the thesis
advisor

WNEUNUS 5 WU 2.2 9 e
Dissertation 5, Type 2.2

Ansitoya IavinImendinusatung

Analyzing data and preparing a draft of the thesis

WIUNUS 6 LU 2.2 9 MU
Dissertation 6, Type 2.2
FavininerdnudatuanysoiwazunanaideiieAiusimeunsaiuinusi
du5anmsane
Preparing the full-text thesis and a research article in order to get

published according to the graduation criteria



303697

303698

303699

52

duaun 1
Seminar 1
nMsthiaueranumBnsiuimnssulniiuasmaluladludesaa « 4
yhuaelaeiiunisruaitinsalaaiildannmssuunanusensinaue iy
ANWDINY
A formal presentation of current topics in electrical engineering and
technology with an emphasis on researching, reviewing and criticizing

academic articles / research paper, presentation is performed in English

Aunun 2
Seminar 2

NsASENLagHNUgULaNA1TAUATUNIEIVINT JULBIVBIUTTUITNNT
1M5A5IVINTHBNTLUIUNSAAISIUNANUARLI N5 naUeUnAILUTmT
vuadefliifeidestumdeinerinuslnoniunisinsmeinanuideiliug
nsAnwatuayuuazdaudstnsiiauefeiinet uarinsainanuivety
Tamemsiiauadunwsingy

Manuscript preparation and practice, editor’s perspective towards
manuscript revision process, a formal presentation of current review articles
unrelated to research dissertation through an emphasis on analysis of
previous research articles with both support and against issues, the presenter

should analyze and criticize the articles, presentation is performed in English

duaun 3
Seminar 3

MsElnRnuznszuINNMTRiIs I UNAUNIITINSieR RN nsiaue
unpuUTEiTTaiofAefuideineinuslaeiunsinssinanuidei
TinansAnwatuayy uazdaudilaggiliauadosiinsizy Laziansainanuide
fuldshenisinauefunuvndnge

Practice in editing process for a research publication, a formal
presentation of current review articles related to research dissertation
through an emphasis on analysis of previous research articles with both
support and against issues, the presenter should analyze and criticize the

articles, presentation is performed in English

1 (0-2-1)

1 (0-2-1)

1(0-2-1)
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