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| Core Courses
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Elective Courses
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Independent Study
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1) MeIY1UeAY 12 wiaefin
Core Courses 12 Credits
04-021-701  adiaenamiimngalwihdugs 3(3-0-6)
Advanced Electrical Engineering Mathematics
04-021-702  MSAMNATWIEY - 3(3-0-6)
Numerical Computation
04-021-703  dusuwngimnssilwih 1 - 1(1-0-2)
Electrical Engineering Seminar 1
04-021-704  dunuwnsisnssuluii 2 5 2(2-0-4)
Electrical Engineering Seminar 2
04-021-705  szlpuiFiaY 3(3-0-6)
Research Methodo[ogy‘
2) WUINITADN 12 wiaefia
Free Electives 12 Credits

v oA & ¢ = a - ¢ &
1idandnw lansal1utiuraua1ne19158NUTNYIINEIUNUT N30
AzAsIINMTUSIIMangms 9n 2 nguivdsrelull (aidwdudesdenndsivifieariv)

The graduated students can select each subject according to the

supervisor or program committee approval. There are two groups of subjects, and the

students do no need to select from the same group. All the subjects are consisted of:
(1) nauAvTmnssilwihiid

Electrical engineering courses
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04022701/ FBmanaeufiunesluszuulviiing 3(3-0-6)
Computer Methods in Power Systems
04-022-702 msufiRnuuazeusszuuliihiigs 3(3-0-6)
" Power System Operation and Planning _
04-022-703/  FAINTIUAMATHYBITZUUAEN 3(3-0-6)
Power System Quality Engineering
04-022-704, idesdnsnalyifiuaznsduinion 3(3-0-6)
Electrical Machines and Drives
04-022-705 mAinssiBdnusetindidsiugs 3(3-0-6)
Advanced Power Electronic Analysis
04-022-706, Uy usziugdmiuimnsaulivh 3(3-0-6)
Artificial Intelligence for Electrical Engineering
04-022-707  Wadeidenmadsnssuluii 3(3-0-6)
Selected Topics in Electrical Engineering
04-022-708  AsAnwfiAwmasnudnssulngh 3(2-3-5)

Special Study in Electrical Engineering
@ ngadrimnssuddnnseiind Insmuunauuazaonianes

Electronics, telecomminications and computers engineering courses

04-022-709,  WALANIIIM , 3(3-0-6)
.. Integrated Circuit Techniques
04-022-710 ﬂ”l'iE]’e]ﬂLLU‘LJ’N%‘SE]U’Iﬁaﬂ‘f!':UQQ 3(3-0-6)
Advanced Analog Circuit Design
04-022-711 m‘saammmwuﬁ%maaﬂﬁ”’ugq 3(3-0-6)
- Advanced Digital Systems Design
04-022-712  nufiflawmesaditlna 3(3-0-6)

. Modern Filter Theory
04-022-713, nseenLUUssaSalameLazIATRIvENady I 3(3-0-6)

ﬂ??ﬂﬁﬂﬂ
High Frequency Oscillators and Amplifiers Design
04-022-714 nsasIsTULAMSUNSAaES 3(3-0-6)
System Simulation for Communications
04-022-715 nsdeansuuuiinealagldvanenauwive 3(3-0-6)

Multi-Carrier Digital Communications
04-022-716 msfeasaaneaaiolml 3(3-0-6)
“  Modern Digital Communications
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mssenuuvaEMeaielvl

Modern Antenna Design
nsdeansiianeuuuvaneBurmateienivm
Multiple Input Multiple Output Wireless
Communications

msdeanatheuasiug

Advanced Optical Communications
mssryAnuaEiERaLIng

Radio Frequency Identification
nﬁiﬁssmawaﬁfgammﬁﬁmaa‘ﬁguqq
Advanced Digital Signal Processing
nsUsEInadaIUNWAINEA

Digital Image Processing
A1IRTIULATMTUTEINIAE TR
Signal Detection and Estimation
Jnnsauaviuaidugs

Advanced Software Engineering
wdadenmaimnssuidannsatng
Selected Topics in Electronic Engineering
nsfnwfeynenuAmnssudidnnsetind
Special Study in Electronic Engineering
wdadanmadmnssuinsauunA
Selected Topics in Telecommunication
Engineering
nsAnTLAEINauIAIN s ANUIAY
Special Study in Telecommunication
Engineering
vhdadonmalmnssunouiiaines
Selected Topics in Computer Engineering
msAnufieneduimnssuneuianes
Special Study in Computer Engineering

3) nun3vIInEinus

Thesis courses
04-023-711

Aneniinus n 1

Thesis

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(2-3-5)

3(3-0-6)

3(2-3-5)

36 wUEne
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2.1.4 WHUMSANYD
LHuMsnyauauLy @afrdmnssuldih $1uu 2 wunsfing il

(1) weuni

Ynasanedt 1
P=|
AANNSANEIN 1
04-023-711 Anenfinus n 1 6(0-0-18)
593 6 WUWAA
P
AMANISANEN 2
04-023-711 Anenfinus n 1 6(0-0-18)
591 6 NUIWAN

Insfinundl 2
=1
AANSaNEIT 1
04-023-711 Anefinwus n 1 12(0-0-36)
591 12 wWidena

AAnIsANENT 2
00-023-711 Jnefiwus n 1 12(0-0-36)
5931 12 wWiaena
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04-021-701 ﬂrﬁmmaﬁ{%mﬂﬁﬂwﬁ'\ﬁguqq 3(3-0-6)
04-021-703  Fupumnadanssulvidn 1 1(1-0-2)
04-021-705 FLlBUiIE 3(3-0-6)
04-022-7xx A naen 1 3(3-0-6)

5931 10 Wuefa

=
AANSANET 2

04-021-704 - Fuaumngimnssulwih 2 2(2-0-4)
04-021-702 MIAUIANTIRNEY 3(3-0-6)
04-022-Txx 3 nden 2 3(3-0-6)
04-023-721 Aednus n 2 3(0-0-9)

91 11 wdagin

=
Unsenedn 2
=
nANSANEIR 1

04-022-Txx Aynasn 3 3(3-0-6)
04-022-Txx Fynden 4 3(3-0-6)
04-023-721 Aneniwus n 2 3(0-0-9)

591 9 WU2WAA

aAn1sanEnd 2
04-023-721 Fnentwus n 2 6(0-0-18)
593 6 wuwnn
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04-021-701

04-021-702

|
*"\
% \ DOCUMENT C

ﬂtﬁmmﬁmﬁ'ﬁmnﬁu‘lwﬁﬁuqa 3(3-0-6)
Advanced Electrical Engineering Mathematics

AyrU9AUnaY : -

Pre-requisite : -

nAWesuaznINg  SyuvaNnsIgdy Asfdauuuinnd DU ueines
awiu Uiglinnunesiudauasiia amniudassilady used aullivinfiuves
Cauchy-Schwartz nsUsEnAAAawaIafididesingn  NIane
msadraasndduunsuaind ANNEILAZINABTIANLY

Vector and matrix, system of linear equation, Gaussian elimination, LDU
factorization, vector spaces, bases and dimension, linear independence, rank,
Cauchy-Schwartz inequality, least square estimation, projection, Grahm-
schmidt  diagonalization, intersection and sum of vector spaces,

determinants, eigenvalue and eigenvectors.

NSAIUILTINNAY 3(3-0-6)
Numerical Computation

AyUeAunau : - |

Pre-requisite: -

nsUsTnmLasAAaIniAdaum sty ANRAIALARBLINNNTAALAL BYNTING
aps AAaIaAEeNILEII@Y TINYesALA1T ABwuukuIANg Aduuuita
SEUUANNITRITWEAY  SINUBIENATTWYUIY MsARIE Tiganil i
Lasvaneiauwuuliiideuls nsussunmAnludas msUiuidulds nsunauns
aayius andayedBileinian maUssgnAmadmnT wag AIlUsuNTUAE
A MATLAB (eadu

Approximations and round-off errors, truncation errors and the Taylorseries,
total numerical error, roots, bracketing methods, open methods, systems of
nonlinear equations, roots of polynomials, one-dimensional  and
multidimensional unconstrained optimizations, interpolation, curve fitting,
ordinary differential equations, engineering applications and introduction to
programming with MATLAB.
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04-021-703 dusumngdaanssulvidi 1 1(1-0-2)
Electrical Engineering Seminar 1

AyUeAunau : -

Pre-requisite: -
AsiEustazreiuMetensimnsslwihanunaLu
Presentation and discussion in electrical engineering topics from intemational

research papers.

04-021-704 dunumedaanggalnii 2 2(2-0-4)
Electrical Engineering Seminar 2
FyndeAunau : -
Pre-requisite: -
msvdusuaraiunevhdeihiauldlutiigiumadmnssilihlussiudiaggn
Tvﬂ,ﬁaﬁmmmmmmmmu'mﬁﬁimmﬁ"ﬁaawzwLﬁaqﬁu
Presentation and discussion on current interesting topics in electrical
engineering at the master degree level with international research papers

including preliminary simulation.

04-021-705 52dBUiEAY 3(3-0-6)
Research Methodology
FyUaAuneU : -
Pre-requisite: -
ninnnsvesselisuiteuasmaiianisiideiigndes  samfianisdisas
LATVUNILATIRINGSY nSELaunsAnuaznsasideya mawmuiiteddy
wmATanRdey wagnsiiaueudds wazasseussalunsyiiide
Principles of research methodology and proper techniques for conducting
research, literature survey and literature review, brainstorming and critical
thinking, analysis and evaluation of data, development of research proposal,

research writing and presentation techniques, research ethics.
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04-022-701 33nsnnepeuianasluszuuluiaid 3(3-0-6)
Computer Methods in Power Systems
AyrUsAunau : -
Pre-requisite: -
msuitgmiunisinseissuulmihiddlaemsldlusunsuneniianes Fumau
Felumsduan MIiRseinseuadaasuasnisivavedluanluszuulnil
fde tumpuitvesnsdmnaumsdsivadnriald@adud miumauntym
maATeganivasszuuliihidge
Solving problems in power system analysis using computer program,
algorithms in computing short circuit analysis and load flow in power system,
algorithms of nonlinear algebraic equations for solving power economic

problems.

04-022-702 nsUfURumazsususzUUlHiie 3(3-0-6)
Power System Operation and Planning
AyrteAunay : -
Pre-requisite: -
wmAdanswenngal mawensainnudeanisinih asdeielfusssyuuluih
fda nslramdsliihfunzauwagnsiansidsiwihiueniiv nsiiaaevt
fununisnanfidsliin msdnasshdmdnliiidaasugaans glnaouds
g MsAvanwszuuiasnsnlasauulassteln
Forecasting techniques, electric demand forecasting, power system
reliability, optimal power flow and reactive power management,
generation cost analysis, economic dispatch, unit commitment, service

restoration and network reconfiguration.
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04-022-703 AAnsanaunmvetszuulwiings

Power System Quality Engineering

AyUeAunaY : -

Pre-requisite: -
mnevsspanmeadtihindimuemsiuauiofldii iWunsmd
F3due wavmaussgndlinu nsrunuuaznsauAusaiy Jymilwihdndes
wazmIaaliiih mswesruaznIIgeuAYBILsITY usaRuLETY anslulln M3
FaAmsauamvedlrihdidawasnsuszidiuen nsdndunaunsUFUU
aunmuadliiihidiivseavinarenadissnisvesgldbuiisziamen 4
Power quality from the standpoint of customer value, computer and
business equipment manufacturers association (CBEMA) curves and their
application, voltage control and regulation, outages and interruptions,
voltage swells, sags and surges, harmonics, customer value and
evaluation, power quality measurement and evaluation, effective power

quality improvemnent programs to meet customer’s need.
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04-022-704 epednsnalufuaznisiiuniou
Electrical Machines and Drives
AyteAunau : -

Pre-requisite: -
wdnmsitesturainislitesuasiufdiurdeuniasinsnaliih szuums
pruAuLArNsUsWABUAIEIsEUTe stBLAe syl winnstulrdouvewnes
TN zuansadnEI9TIEBanTELALUUAIUANYIWE (199T1T8an T AN NS
aned ) nannstuindsunemesiuinszuansaiermsuasiulinsy/inss
wuuainTivn (199580) nénnistuirdauneime fmilsnivhenisauaussiu
wsamulldhflananawmined uaznsarvAunEUEiy winn1sduiadeu
uamaimummmaﬂ'ﬁﬂ’mwLLUU?{Lﬂa'IﬂﬂUlﬂjaunaiLmaiLLuuuaﬂLammm
qunﬂauwmmaw1EJLL‘3\‘1muLLau%ummaamEJn‘i:fLLaLwaLL‘diLﬂaEJuﬂ’J'mn‘uaq
usenuluvh ‘Maﬂﬂ'ﬁ‘u‘uLﬂaEUMEILGIB'SLMNEJ‘JU’]ﬂ']EIﬂ"liﬂ']UﬂﬁJLLUUL’)ﬂLME]‘iWﬁEJﬂ’]‘i
mUﬂmLUUWaﬂIaLiaume Ltuvmwanmiwmmummmw‘umaauuamai
qummmam'ﬁmmmmmLLa.,Wansﬂmama LLU“‘U’M?\ﬂﬂ’]ﬁLU@QﬁIU‘U@Qﬂ'ﬁ
Fupdounewesmienihuuulfiduwesinanuiilanes

Fundamentals of using power converters in electrical machine drives,
variable speed drive systems, phase-controlled dc motor drives (using
thyristor-controlled rectifiers), dc motor drives using dc/dc switch mode
converters (chopper-controlled dc motor drives), phase-controlled
induction motor drives, stator voltage control, slip power recovery
control, frequency-controlled induction motor drives using scalar control,
pwm voltage-source inverter control, pwm current-source inverter control,
vector controlled induction motor drives (field-oriented control), an
introduction to direct torque and flux control for induction motor drives,
an introduction to sensorless vector control for induction motor drives.
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msiiaseididnusatindindadugs 3(3-0-6)
Advanced Power Electronic Analysis

JydsAunau : -

Pre-requisite: -

weluladussgunsaifafniiids nswamn Asunaiines AsAIVALLAN
Luusaswwasneueined maliansauauitdudagdualielni 19asnses
Fyanamuuueniiuazmadn asussendldauszuudiinmselindinddludom
fdvd sruuduindounameitugs nstesiuuasniseenuuudidnnseiifids
nsthasdeReufinneueresuarsruuBiinnseindinds msidouseszuy
sidnnselindmddivansiign

Power semiconductor technology, developments in low and high power
converters, converter modeling and céntrol, new PWM techniques, active
and passive filters, electronic power system in commercial applications,

advanced motors and drives, power electronic protection and design,

computer simulation of power electronic converters and system, -

optimization the utility interface with power electronic system.
gusziegdmiviansauliin 3(3-0-6)

Artificial Intelligence for Electrical Engineering

AdeAunau : -

Pre-requisite: -
ixuummammﬁ’mﬁu i%UUQ’L“fIEJ'J‘U'}EgLLUUgmng ss‘lJUBEL%EJ'm'IEU_,LLUUW%%'
TasegneUszamidion nsAiuaandediauins ssuueigaalawuulauia
Jranssuauiuaznininvilesdeya idelminieiulygivssivg ns
Uszgnaldluademnssuliih
Introduction to intelligent systems, rule-based expert systems, fuzzy expert
network, hybrid
intelligent systems, knowledge engineering and data mining, other recent

artificial neural evolutionary computation,

systems,

topics on artificial intelligences, applications in Electrical Engineering.

2
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Wadaiiannisiaansaulvia 3(3-0-6)
Selected Topics in Electrical Engineering

FyrdsAunaY : -

Pre-requisite : -
guiuazmeladiuiudmiueiuinuemaidelumeimng sl
Additional theories and techniques for enhancing research skills in
electrical engineering.
nsAnEftaEnIsaIulAInTIuln 3(2-3-5)
Special Study in Electrical Engineering

Fundsdunau : -

Pre-requisite : -
nMsfnuideifinAnasUssynddudmnssuluih

Additional research study and apply in electrical engineering.
WAtA99557Y 3(3-0-6)
Integrated Circuit Techniques

ArUsAunaY : -

Pre-requisite : -

FmsUseAvgTTTtuiugy Fudau IC Hugu 1y fdumy ffudseq
Ialansaada P-N Toatuudslalon NPN wag PNP nsiuiawmes FET, MOS,
CMOS wag BICMOS inailansesniuuauiasn was fdnea IC q9asnssualvivh
A9t 2993usssuliinAe 2eesussiliinadl 2aesidousedu deesBumuay
\@1YINR NITVBNARAH Y 2vsuauAmanie Inanulaueniin 2asgm
VCO, PLL, wAllA199299559URTR0A

Basic integrated circuit fabrication methods; basic IC components,
resistors, capacitors; P-N junctions; diodes, Schottky barrier diodes; NPN
and PNP transistors; FET and MOS; CMOS; BICMOS analog and Digital IC
design techniques; constant current stages, constant voltage stages; level
shifting stages; input-output stages; differential amplifiers; wideband
amplifiers; active loading; multipliers; VCO; PLL; and digital IC techniques.
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04-022-710 n'l‘.iaanuuumﬁaumanﬂugq 3(3“0_6)

Advanced Analog Circuit Design

AyrUeAunau : -

Pre-requisite : -

nseenuuuFuagluyndiunisien (Ardiundu seu Uiunan uag Wiuud)
miaamwumm%amaﬂma’l’z’flmgaqg]"n n5AATIEN war sanuuusayleul
LLUUE)‘LJW‘V]LWJ'J B‘L!‘W'Vlﬂ E{lill‘im ﬂﬂiﬂﬂﬂﬂﬁﬂi‘lﬂﬂﬂﬂu ASAATITUAZREALUY
1995 INTAUTeDT ( ﬂidﬁmﬂuaﬂuﬂm iepsam msvareasaluwuy T
SauuazlnuaLAne19) m'iaaﬂLLUULwaTMafymuﬂmiUﬂauﬂﬂ n13IATIZANSE
Qﬂﬂ‘ifﬂ&jﬂuw&ﬁﬁuLLaL‘Naﬂ‘EBﬂUﬁLﬁﬂ’T}‘u aaLLUULﬁaamwaniwumaaqm%ﬂ“ﬁLLaz
Tdes suntansluda

CMOS design in all MOS operation; weak, moderate, strong inversion;
basictransistor stages with low voltage supplies; single ended and fully
differential operational amplifier analysis and design; common-mode
feedback; switch capacitor design and analysis: non-idealities; stability and
frequency compensation techniques, differential mode, common mode;
low-noise design; device mismatch and its impact on circuit performance;

temperature and supply independent biasing.
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mﬁaammussuuﬁ%ﬂaa%’uqa 3(3-0-6)
Advanced Digital Systems Design

AgrUsAunay : -

Pre-requisite : -
sanuuULaraieszuuRaneasunmglnldnwesuismaihnuveeniaui
LLamﬂ‘%aaﬁa'Lum'ﬁé[’amiw3ﬁqqm353ﬁuqq*ﬁ'suﬁ’mﬂ%’aqﬁamm5§’1u'lu|,%\m'm§‘uéﬁ
Tlunseenuuuszuudidnnsatindegednluii anudRgiRsfunisesnuuy
TudNuMEU9INUIBNITOBNLUY Iumamumimnaumlﬂuﬁlm AIATIVABUAY
mnmawmm‘iaamwu n5d1579 89 anntdaenssy anul‘UUGﬂULﬂEJ’JnuwuVILLau
181 waznisauduLuuianisUseynaldauuugunanl FPGA  msldau
\rnsladupeuiimesdmiulasanudiiu FPGA

Introduction to the design and implementation of large-scale digital
systéms using hardware description languages and high-level synthesis
tools in conjunction with standard commercial electronic design
automation (EDA) tools; emphases on modular and robust designs,
reusable modules, correctness by construction, architectural exploration,
meeting area and timing constraints, and developing functional field-
programmable gate array (FPGA) prototypes; extensive use of CAD tools
for design project on FPGAs.

nouijilanaseadyli 3(3-0-6)
Modern Filter Theory

Agrvsdunau : -

Pre-requisite : -

mMsiaseilassdne nsinsierilaidulasaine ndnmMIvesnseInsesdyu
nsdaaserlasairsnuuuwadn nrsuszuauatlgmy aulidanges ang
Suasgvsanssueniivl 2aasnseaniiiiliiaesueneduden 2993NTOIUUUT
T4easvenevateda An1sdunTsilaense 'N’a]'iﬂ'ia\'lgﬂLLUUﬂﬁsLLaLﬁaﬁﬁu
rsnsesmaUFuAldUsEAB A IS

Network analysis; network functions analysis; principle of filter; passive
network synthesis; approximation problem; sensitivity; active network
synthesis; single amplifier active filter; multiple amplifier active filter;
direct realization method; introduction of current-mode filter; high-

performance tunable filter.

/
/|
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n1seRNUUURRATRIRIB uAzIATa YN Hy R 3(3-0-6)
AR

High Frequency Oscillators and Amplifiers Design

FyadsAunau : -

Pre-requisite : -
ﬂmﬁnwmwaﬁLmﬁsﬁqwsﬁuﬁuLLamaaﬁLmﬂﬁw’luﬂ'muﬁﬁwq way lulasiaw
gunsaifeadedlumnuiing nsuamddie LC Tunuuduay nspaUUAe
anarnnasviiawlas wiiwlasasds AuFUMIULUUTEY uas dafiudisy
wiurusies mssenuuulassdsuamasluuuudning guaselmileniilu
lalasian nrsnszaneiaiiou waz ssaussnouwsldlululasaniy nseanuuy
Jsueneasiasiiiiadaanalugiuaniinguazlilasiam
Characterization and analysis of linear and active circuits at RF and
microwave frequencies; radio-frequency components; narrowband
impedance-matchingwith LC networks; coupled coils and transfbrmers;
transmission-line transformers; filmresistors and single-layer parallel-plate
capacitors; design of wide-band impedancematching networks; microwave
lumped elements; distributed equivalents; and microstripparasitic; design

of radio-frequency and microwave amplifiers and oscillators.

nnTaaesszuLdwiuNTTess 3(3-0-6)
System Simulation for Communications

FunUsAunau : -

Pre-requisite : -

1 s

v o l&l o ] 1 - v o
ANSATNUUUINABANUFIU ANINILUATBYA 2ATIAIUNTTHNANAIAVDIVDLAITNT

U
at

fenudeidnanssuudents Yasdnyan AWGN  dasdnygyimi Rayleigh
Taseaiaitugruresnsdstoyansuengianiuuidnen gnsdmiulunauaans
$1apauy wiadansadaiaulsgy MsfrumMISIasILuY MawdendnyaIn
eye diagram Wag scatter MIUATILNNANNTTIADIUUY ANTINENTIOULVDS
svuudeans Fmsdaswuuunaziung

Basic simulation operation; data generation; bit error rate; definition of

aradio communication channel; AWGN channel; Rayleigh channel; basic '

configuration ofdigital modulation transmission schemes; formulation of a
simulation model; techniquesfor ~ generating random  variables;
implementation of simulators; eye diagram and scatterplot; analyzing a
simulation run; performance measures from simulation; simulation

andmodeling methodology.

P
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04-022-715 nﬁﬁamiu‘uuﬁ%maa‘lﬂa’lﬁﬁmﬂﬂﬁuwwx 3(3-0-6)
Multi-Carrier Digital Commmunications
FyrUsAunou : -
Pre-requisite :
m‘iﬂa’s’i’lﬂﬂﬂl‘wa’mﬂaUW’M“ m‘iLL‘lJm‘NL'iHiLL'UUhJGIE]L'UEN m‘iLL'daaﬂa‘Uw
Busuuulideiilos msuﬂaaﬂwaﬂnm n’mmamawhawﬁm mMifinduene
duduntiaziunas 35n1sUsvanuesdy i wann1sieglantuy OFDM
Ugneaseeny LLUU‘l&JLUuLmLau N19ILATIENORTIAUAANAINTDINTTAITU
‘uaua ASULHUDILAUAIIUE ﬂ’laawLWVI'NmuLLﬂuLQaﬂLLaVﬂﬁﬂuﬂluﬁmmﬂm
OFDM m'illi“mmmaawmem’munuﬂ's’lm nsUsuwisaudgnluwnu
me 552152179 OFDM fiu CDMA 58Uy DSECDMA sguu MCECDMA
Multi-carrier system fundamentals, discrete Fourier transform (DFT), inverse
discrete Fourier transform (IDFT), fast Fourier transform (FFT), inverse fast
Fourier transform (FFT), prefix and postfix cyclic extension, channel
estimation, orthogonal frequency division multiplexing (OFDM), non-linearity
problems of power amplifier, bit error rate (BER) analysis, bandwidth re-
growth, timing and frequency offset in OFDM, frequency offset estimation,
frequency domain equalization, combination of OFDM and COMA, DS-CDMA
system, MC-CDMA system.
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04-022-716 n5eaNTRInaas vl 3(3-0-6)

04-022-717

Modern Digital Communications

FyrUsAunau : -

Pre-requisite : -

Paadyguuuinginna uama%"uﬁﬁﬁﬁmwmmaa dunafineaiiu
!uaaam:mmuuwmwawumimqmEJ msumnaamamaﬂum NTUTULNN
wuuldsdunazlidudadu anu'lmm'mnmwmﬂmaaﬁmmaﬂmﬂm ANALADT
WUUANUIASLTUNBVRIE IR ﬂwmLmaiLmemmﬂLﬂlmaqam aaﬂa'stm
Tnesd nsdearsuuvallsaanaiy sz lemjawmm’lmua AAUNAY
WUUNY wiaalatawidy N1ILATISRALTIOULAIUEHANAIATDITEUUNIT
deanshanealudosdyaanidyausunuieiivuudinsinia
Bandwidth-limited channels, trellis coded modulation, digital signaling over
fading multipath channels, inter-symbol interference, linear and nonlinear
equalization, least-mean square error (LMSE) criterion, maximum aposteriori
probébility (MAP) detector, maximum-likelihood detector, Viterbi algorithm,
spread spectrum communication, multichannel and multicarrier system,
OFDM technique, error performance analysis of digital communication

systems in noisy or band-limited channels.

nseanuuuasaInAasy v 3(3-0-6)
Modern Antenna Design

AgrdsAuna : -

Pre-requisite : -

NYWHNITILATIE $NAI8BINTA ATTUNINTE z91enauluszuvanyoinae
AMseenULUUEIEaINTALUUUSURLA Lo B SLUUAATiAnIale
ansainianuuUsuald n1seenuuvdIeInIALad1AUIAn A1SATUIN
msiieuresumEiu awemAatedAdy a1eeInAasgl aeenAdla
nesan angennmandmiumsieansiiany wazmalaniavageuaEeInA
Analysis of antenna, radio wave propagation in antenna system, adaptive
antenna design, steering vector array, phased array antenna, finite array
design, calculation of mutual coupling, multibeam antennas, conformal
antennas, diversity antennas, smart antennas design for wireless

communications, antenna measurement techniques.

DOCUMENT CENTER
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msdessl¥aeuuunaneBunmmaneiaiyn CTTTTR30%)
Multiple Input Multiple Output Wireless Communications
FyrvsAunau : -

Pre-requisite : -

nuvaumsaeasainoailasiy naianmadhRuuuranena fugiusEuuLuy
%uwmﬁmmﬁwmﬁm (5I50) msaskuLklsEufunaisinaeme
szuunatedunnuateleinn (MIMO)  AsusglanAdnealuuLisdu
doidyain AWGN  doadanananie Augettasdyainszuy MIMO
mmqmaa‘u.aae‘i’numﬁcwumm‘iﬁamﬂmwmﬂr;},‘lfii’l,ﬂ%’aqa'maxm‘%’aﬁmmwma
a180nA wannsualaesEn MmyleseianssauzuaINa sawuudY
vsl psinsanuueaianeusaaylmiuien

Basic digital communications review, multiple access techniques, principle
structure of single-input single-output (SISO) systems, frequency-selective
time-variant fading, multiple input multiple output (MIMO) systems, digital
linear modulation, AWGN channel, fading channel, channel capacity of MIMO
systems, channel capacity for multiuser communications, multiple antennas
at transmitter and receiver, diversity concepts, performance analysis of

space-time codes, orthogonal space-time block codes.

nsaesIRBuATug 3(3-0-6)
Advanced Optical Communications

FyveAunau : -

Pre-requisite :
m'iwmm‘uaﬁvuuﬂﬂiﬂaﬂ'}‘imEJLLa\‘lﬂtuauUmaﬂs"'vumsﬁamsmEJLLEN
ﬂcuau'um‘ua\‘iLau'LEJLm’mzuauumﬁmmﬂﬂ'l‘mﬁvmWsm’mm’nummaﬁmmmt.aq
aﬂnmLLavmuU'svnauivuuwm;.LmIW‘Im“LmIameImunmmmm'ﬁuamawuuuavm
uamam%umiﬂisanﬁl‘uiuuum'iﬁam'immma

Development of optical Communications system, characterlstlc of optical
Communications, characteristics of fiber optic, properties of laser light,
light propagation theory, light sources, optical components and optical
transmission systems, photo diode, photonic switching, modulation and

demodulation, optical Communications and application.
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nssrydnuzAtenauing 3(3-0-6)

Radio Frequency |dentification

AUeAURY : -

Pre-requisite : -

wihmMsresssuUMTEUAnNzdneaauing lasiadieesssuuuasinnIgiutes
£UU RFID mimuqumiL‘ﬁ'wﬁﬁde{]wiz‘qLLaxLﬂ‘%aaﬁm NNIHERY AT

UBYARNTATIVADUAIURANAN A15U89AUATUUUBITEUU RFID NMTBALUY

theseyuasieiasy

Principle of Radio Frequency Identification (RFID); structure and standard

of RFID system; access control between tag and reader of RFID;

encryption; modulation; error checking; anti-collision of RFID system;

design of tag and reader of RFID system; applications of RFID system.

msUsnanadyyInAInoatuge 3(3-0-6)

Advanced Digital Signal Processing

AyrusAunau : -

Pre-requisite : -

Fanessunwvuuiudilduaznguiflaimasusudle 1y n1suiudeing

NIREUT LMS  nnsusznaiAnidaaestesfiganuuiud Jumesiiamed

nsUszgnaflatnesusudald nisUssnadyyimvaiednsigu QUF

mynseianaiuuuuinasguasailylnl

Adaptive algorithms and adaptive filter theory, gradient-based adaptation,
LMS, recursive least-squares estimation, Wiener filters, adaptive filtering

applications, multirate signal processing, quadrature mirror filter banks (QMF),

classical and modern spectrum analysis.
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04-022-722 N1SUTENIRAUYIUNINAIADA 3(3-0-6)

04-022-723

Digital Image Processing

AgrUsAunou : -

Pre-requisite : -

w&nN15L0 seduveIAMATAA Lmi\%ﬁuwann'lwmﬁﬂsmq A1TNAIDEILAY
nmsareulndlayanin Usstanwaanszuaun1siviaiunm nUTUUSIRUNN
Y3nM N1sUsTINaNagalaunsy msmﬂaLmaﬂﬂﬂmuumwLLa“Imuummn
mimwjmuum'ﬂu‘uauamw AsfumaauATm MstdeulearauninasAum
gautanlunIn msmmﬁﬂhaﬂmLmumauﬂaummmauuuuﬂwmlm
msvudnuueduusnanmiindieii nsussnananng

Digital image fundamentals, sources of images, image sampling and
quantization, types of image operations, image enhancement, histogram
processing, filtering in spatial and frequency domains, image segmentation,
edge detection, edge linking and boundary detection, global and adaptive

thresholding, region-based segmentation, color image processing.

n13Rs2ATULANTUSTAIN ARy 3(3-0-6)
Signal Detection and Estimation

FgrUsAunau : -

Pre-requisite :

NSNARDUANLRAFIY Usznoudie Weuluwuuiued Heulafituund deulawuuiiuu-
WsHEY NInAdBUANLATIULUUABUINAN TaULYRANTINUS AUNRTIVUUUTAINVAY
msUszanmAnnRnes Ussneude @ifnweliios nsussanuAmdweses
Fyana eaunsvasaed-511 mavszinmdnianugeEn n15UTzAMAN
eunhasfumevdegean noeiiftawes wu uweiTiaweimeuuitaine’

Binary hypothesis testing; Bayes cost criterion, minimax criterion, Neyman-
Pearson criterion; composite hypothesis testing; performance bounds; M
hypotheses; parameter estimation; sufficient statistics; estimation of signal
parameters, Cramer-Rao inequality; maximum likelihood (ML) estimation;
maximum a posteriori (MAP) estimation; Filtering theory; Wiener filtering,

Kalman filtering.
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AranTIugenuaTTuge 3(3-0-6)

Advanced Software Engineering

JyUsAunoY : -

Pre-requisite : -

swasidsavasarssdrdyliivimnssusendufiugs Fnaiauiai
FoensuazdarvunuegendLls SEnnseanuuUTelALISLULRIRL uABILUY
Jeing Manmaasurenliwfifisuiuanudents uagmsnsivdeuvendud
Weufutorimun mynswindaunnsosagnsudladounnsedugeniduad
pasnaunnsTaNUIjIgeniuls waziadesilavanduasidrsluauiaansey
gaduas nInsIadauazn1siigialugnAesuegeinlg nsiadsuu
madurenwrilazmsuImsianmslasansgenaus

A study in details of some advanced software engineering, development
of requirements and software specifications, conventional software
designs, object-oriented software designs, verification of software against

requirements and software against

Wadadennadanssusianvseiind 3(3-0-6)
Selected Topics in Electronic Engineering

FyrUsAunau : -

Pre-requisite : -
wqwﬁuammﬁmﬁmﬁuﬁw%’uLﬂ%uﬁm:}:smﬁﬁ'ﬂ'l.uawﬁmﬂismﬁlﬁnmaﬁﬂﬁ
Additional theories and techniques for enhancing research skills in

electronic engineering. -

nsAneRAEnaiudanssuBannseiind 3(2-3-5)
Special Study in Electronic Engineering

AyrUsAunay : -

Pre-requisite : -

msfnuAdaiiLasUTEgnAR L AmnTsudidnnseting

Additional research study and apply, in electronic engineering.
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04-022-727 iadaidann1eiAanssuinsANUIAY 3(3-0-6)
Selected Topics in Telecommunication Engineering
JyrUeAunau : -
Pre-requisite : -
nguiuazmadafiufudmiuaiinnidiluanimnsailninuun
Additional theories and techniques for enhancing research skills in

telecommunication engineering.

04-022-728 nMsANEIRLABNIIRIUIAINTTHINTANUIAY 3(2-3-5)
Special Study in Telecommunication Engineering
Aynedunau : -
Pre-requisite : -
nsAnTesLALLAzUssgRRRUAmnT I inTALLAN
Additional research study and apply in telecommunication engineering.

04-022-729 siadaidannieifnsIunsuianes 3(3-0-6)
Selected Topics in Computer Engineering
Fyr09AUnY : -
Pre-requisite :
‘VIL]‘UQLLB”LTHF}UF]LWEJLﬁmﬂ’m‘i‘uLEﬁLI'VIﬂ‘lb‘uﬂ?‘i?‘\]EJIUE‘[']‘U'T]ﬂ"JﬂTiMﬂ?JJJW’)LﬂBi
Additional theories and techniques for enhancing research skills in

computer engineering.

04-022-730 AMsANETIAENIUIAINTTIABLRIND Y 3(2-3-5)
Special Study in Computer Engineering
FyrdsAunau : -
Pre-requisite : -
msAnuIteifiuAunagyssgndeinidmnTsureuiimes
Additional research study and apply in computer engineering.
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Pre-requisite : -

AnwunAn Miged MUNILUINY LesinEem v Tat A Teiiaula
TusefuununeRuaTs SdlussiudiuaninuazSeuGsatawduinetinug
Presentation and discussion on current interesting topics in electrical
engineering at the master degree level with interational research papers.

Research at the master degree level and compile into thesis.

04-023-721 Aneiwus n 2 12 wuaefia
Thesis
FyrveAunau : -
Pre-requisite : -
AuluszauBuaninwasdoutsadouduineinis
Research at the master degree level and compile into thesis
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