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(Embedded Computer System)
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(Software Engineering)
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(EMI and Noise Reduction Techniques)
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(Power Converter Modeling and Control)
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(Power System Dynamics, Stability and Control)
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(Electrical Transient in Power System)
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(Power System Reliability)

010147607  szuvsnluwituaailviingee 3(3-0-6)
(Substation Automation)

010147608  n1sUszandldssuumeNiiunesiuuiailussuulnfinigs 3(3-0-6)

(Embedded Computer System Application in Power System)
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(Fundamentals of Bio-informatics)
wIotneuuuliaeuasindoui

(Mobile and Wireless Networking)
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(Multimedia Communication)
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(Pervasive Computing)
Sosdmarngmainuimnssuneufames
(Selected Topic in Computer Engineering)
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(Linear Control System)
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(Power Switching Converters)
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(Active Power Line-current Conditioning)
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(EMI and Noise Reduction Techniques)
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(Power Converter Modeling and Control)
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(System Identification Techniques)
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(Computer-controlled System)
izuumumﬁlmmaﬁqm

(Optimal Control System)
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(Adaptive Control System)
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(Multivariable Control System Design)
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(Robust Control System Design)
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010147702
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010147704

izu‘ummmmmsﬁqmwuﬁimmaaﬂ

(Stochastic Optimal Control System)
sruumuANligLd

(Nonlinear Control System)

sruuaINlngn

(Electric Traction System)

NANUNALNY

(Renewable Energy)
Besdntomensnuszuumueuasdidnnseiindids
(Selected Topic in Control System and Power Electronics)
winsnaliiunilenh

(Induction Machines)

w3oenalnigslasiva

(Synchronous Machines)

Frduidoudelnd

(Electric Drives)
mMyATeisruulninmdmspeuines

(Power System Analysis with Computer)
wadnvaszuuliinmgs wfiesnin uazniseuny
(Power System Dynamics, Stability and Control)
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(Economic Generation and Operations)
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(Electrical Transient in Power System)
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(Advanced Power System Protection)
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(Power System Reliability)
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(Substation Automation)
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(Embedded Computer System Application in Power System)
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(Selected Topic in Power System and Machines)
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(Principles of Digital Communication)
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(Satellite Communication)
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(Optical Communication)
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(Wireless and Personal Communication)
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(Information Theory and Coding)
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(Data and Computer Communication)
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(Queueing Theory)
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(Electromagnetic Field and Wave Propagation)
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(Antenna Theory and Design)
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(High Frequency Amplifier and Oscillator Design)
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(Microwave Circuit and System Design)

Msdeasuauning 3(3-0-6)
(Broadband Communication)
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(Selected Topic in Communication Engineering)
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(Advanced Mathematics for Engineers)
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(Applied Numerical Analysis)
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(Optimization Techniques)
JPUUDIRIYL
(Intelligent System)
miﬂismaﬁzyzgma?]ﬁa%uqa
(Advanced Digital Signal Processing)
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(Random Signal and Stochastic Process)
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010135901

010135902

010147201

010147202

Inndnus 12
(Thesis)

Ideduneu - ldd

Prerequisite  : None

nsifeiReividenegluaiuaulamadmnssulnii agunanisideiiion1suseguniinnnig
LAZINIUNSIWINTETIVINTT
Research on the topic of interest in electrical engineering. The results of the research must

be summarized for conference and publication.

duaunmedennssuliih 1(0-2-1)
(Electrical Engineering Seminar)
deduney ¢ Ll
Prerequisite  : None

ussseiefunsiisemdmnssulailagenansddaeu dhanwndrsuilsnsusseeidelnl
wazagluaruaulalutlagtumadmnssulii Tnednidowasidorngy vnsfnsudesiuieat
vhderaule Lﬁamiv‘iﬁmmﬁwuéﬁwLauamamiﬁﬂmﬁy’mwgmdmLLasmi‘Uiima

Preliminary lecture of researching in electrical engineering by instructors. Attending several
current and new topics in electrical engineering lectured by experts and researchers. Preliminary

study in the area of interest for dissertation by each student. Final report and oral presentation.

AfAFan StugeEmIUIAINS 3(3-0-6)
(Advanced Mathematics for Engineers)
dedunew ¢ lud
Prerequisite  : None

HuAdiaddy AanzwarnTeTeiunsng Usgilunmesuagiiiiiunsilady faiduvesianys
Wadau dumnAne wasmsuseend

Linear algebra, eigenvalue and matrix analysis, vector spaces and linear operators, functions

of complex variable, residue and applications.

MTIATIERTIFNAVUTEENA 3(3-0-6)
(Applied Numerical Analysis)
Ideduneu  : ldd
Prerequisite  : None

NTASIFAIUVULAENNTI188S IDMTITavLargendlIsIAtiarans A5nmsitedaaalui vt
o aunsiild@adu mimﬂ'ﬁmmzﬁqm MUsEUIUATIUY N NIMBUYNUSWAENITBUTNTALTIF AT
MIMAMBUTWAAVVBIEUNSTIBURUS Lavduiarnsdnaes

Modeling and simulation, numerical methods and mathematical software, numerical linear
algebra, nonlinear equations, optimization, interpolation, numerical differentiation and

integration, numerical solutions of differential equations, random numbers and simulation.



010147203

010147204

010147205

010147206

L%ﬂﬁﬂmimmﬁmmzﬁqm 3(3-0-6)
(Optimization Techniques)
Jdsduneu - lud
Prerequisite : None

msmAnmngigavesileiduvateduys faaainsiud Avueanisdadu Mgl
Avuanshldady vuanisnadn Sﬁxumaﬁ%‘@ﬂﬁuqﬂsiu n133naeenITeuLmilyd inAdansAuIN
B3l

Optimization of multivariable functions, Lagrange multiplier, linear programming, sensitivity
analysis, nonlinear programming, dynamic programming, genetic algorithm, simulated annealing,

evolutionary computation techniques.

JTUUDIRIYY 3(3-0-6)
(Intelligent System)

deduneu  : Ll

Prerequisite : None

a 4

wuudiaesesiaseu anlnenssuvedtienu nsvuiunsiseus dafawesmesidunsey  Geu
iiawdailsidu eelaladiu funeuisiduiugnssuesnaiie ddidumadeiugnasy nsmean
wnggauuuvanenUszasd wailaduassruuited uwudraesilefuuunnd wwudiaesiledmani-gily

Models of a Neuron, network architecture, learning process, multilayer perceptron, radial-basis
function network, Kohonen network, simple genetic algorithm, genetic operators, multi-objective

optimization, fuzzy sets and system, Mamdani fuzzy model, Takagi-Sugeno fuzzy model.

miﬂizmaﬁzyzmmﬁﬁﬁa%uqa 3(3-0-6)
(Advanced Digital Signal Processing)

Jdsdvnew ¢ lud

Prerequisite  : None

a a o

fyqrauazszuulineilios Tuneuddndusednamdmiuniseoniuunasnsosdygrunuy IR

aa o [ !

uaz FIR msUszanasalandy nsUsysnady undvialuunangdnsdy Lnian n1sussanadyyiui
Wanuunanela n1sUTzIadyy IuRIALULUTUM TvIeUTzamiisy N1998NLUUTEUUUTENE
Ayeumana

Discrete-time signals and system, efficient algorithm for IIR and FIR filter design, spectral
estimations, multirate digital-signal processing, wavelets, multi-dimensional digital signal

processing, adaptive digital signal processing, neural networks, DSP system design.

FryayauduuaznIzuIuNsalaRaRN 3(3-0-6)
(Random Signal and Stochastic Process)
Jdsdvneu ¢ lud

Prerequisite  : None

1 o/ v &

auhasdularfusdy adamansvasdya gy feiduanduiudiies derduanduiusdy

v 9

a ¥ I a ] o

HINTUANUAUMUUTDLTIAUNATY  HARDUAUBIVDITEUUIT A URDDUNAGN AINTDILIULUDS AINTDY

9
oA

Aauurialinsidowaznisldanu mnsesmauusianeidios
Probability and random variables, mathematics of random signals, auto-correlation function,
cross-correlation function, power spectrum density function, responses of linear system to random

inputs, Wiener filter, discrete Kalman filter and its applications, continuous Kalman filter.



010147301

010147302

010147303

VNSV UREWIE 3(3-0-6)
(Principles of Algorithm)
Ideauneu  : ldd
Prerequisite : None

vdnMst e lAsEiuarMsoonLUUTURELIS Tnssasedoya dad aunn uanmes w3 Uy
fu vaunsml NMsduduuy aliansdalBeaaenisiundeya A ueuLasNSARMLSevBTUReY
%

Fundamentals of algorithm analysis and design, data structures, lists, stacks, queues, trees, graph

theory, pattern matching, data sorting and searching techniques, algorithm complexity and tractability.

aniingnssumoufiumeitugs 3(3-0-6)
(Advanced Computer Architecture)
JdeAunen  : il
Prerequisite  : None

RANNISTIUINIUVDINITOONUUUABURIUADS SNWULNNNIYATNUDIABURNIABTUUUIUIU NANATT
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Quantitative principless of computer design, physical characteristics of parallel computers,
principless of scalable performance, memory hierarchy, cache and virtual memory, shared and
distributed memory organizations, processor architecture, pipeline processors, instruction level
parallelism, multi-threading, data-flow, hybrid architecture, multi-processor system architecture,
cache coherency, direct and indirect interconnection networks, interconnection in shared and

distributed memory system, message routing.

NN IATIZREUTIOULVBITLUUABLNIADS 3(3-0-6)
(Computer System Performance Analysis)

Ideduneu  : ldd

Prerequisite  : None
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Workload characterization and fundamental laws, introduction to queueing theory, analysis
and solutions of queueing models, mean value analysis and related techniques, stochastic
processes, Markov chains and Petri nets, analysis of specific subsystem, processor, memory
and /O disks, performance analysis of multi-processor architectures, simulation techniques

and use of software tools for performance analysis.



010147304

010147305

010147306

eANNIRNERRE 3(3-0-6)
(Operating System)
deduneu ;- Ll
Prerequisite : None

fugnuszuvUfoang N15859NITATVAN WAZENLENTUIUNIT N1TIASIRUNITHIUYDIVUIUNT
N15UTEEIUNNTYINIUTENINVUIUNIS miﬁaﬂma A1IANTITLTUUNUIZAINNTT RUILAIIUT AL DY
FEUUBUNALAZLOANA wazsruUiUTaLa NsmuaANLasn1InTIvTuaLUaendy

Introduction to OS, process, creation, control and termination, scheduling of process, process
synchronization, deadlock, memory management, virtual memory, I/O and storage system,

security and protection.

TLUUNTINNTFIUTRLA 3(3-0-6)
(Database Management System)
Jdsdvneu - lud
Prerequisite : None
szruumsdnnisgiudeya anuuandslugduuuveslassairsteyailothludssananaluguteya
Arwdiiug ity uaglasene vdnnmsanuduiusuaslassieszuugiudeys malianisthasuy
gutoyaiionislian msdaszuuuiudeya nsvuaunandeyafifesnisnsmugunisiatundon
fu N3iveYa wAzNISNAUEANULAL AUEanRaIArANaNY T wazyuadlunsldeu
Database management system, different data models currently used to structure the logical
view of the database, relational, hierarchical and network, hands-on experience with relational
and network-based database system, implementation techniques for database system, file
organization, query processing, concurrency control, rollback and recovery, integrity, consistency

and view implementation.

LA38U8ABUNIADS 3(3-0-6)
(Computer Networking)
dedunew ¢ lad
Prerequisite  : None

\wetnenuuaIndfiugu infetneuuulenadiad in3etne TCP/P aniilnenssunuuaindunniin
MsdssiuuaznismuaNnsdsiuteyaindetiiiinisinnsqunmuing wsedisuuudeasieya
naeaunazliane

Basics of switched communication networks, overlay networks, TCP/IP networking, packet
switch architecture, flow and congestion control, quality-of-service networks, multi-access and

wireless networks.
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AMUUADAAEUDITZUUADNNIADIUALLATOUUADNTIADS 3(3-0-6)
(Computer System and Network Security)
deduneu ;- Ll
Prerequisite : None
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Computer and network security, basic cryptography, security policies, multi-level security
models, attack and protection mechanisms, legal and ethical issues, implementation, configuration,
testing of security software and hardware, network monitoring, intrusion detection system, intrusion

prevention system, firewall system, attack mitigation for SPAM, PHISHING and DDOS.

ATNUNUABAMURANTDIVDITTUUADUN UMD 3(3-0-6)
(Fault-tolerance of Computer System)
Idsauneu  : ldd
Prerequisite : None

ATATUUUINADIVDIAUAANT D LWﬂﬁﬂmﬁ%’lﬁﬁad N5E3UUUINADIURIANNALNTAlUNNS
Trudmsuazaulingals msanameanuRenatauazlannisuilateianain MsitadennuRanses
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Fault modeling, redundancy techniques, availability and reliability modeling, error detecting
and correcting codes, fault diagnosis, software fault tolerance and case studies.

o

ﬂ’]iV]@lﬂ@‘ULLEﬂ%ﬂﬂiaaﬂLLUUﬁWﬂﬂBUVLﬁGUBQSL’UUaa a 3(3-0-6)
(Digital System Testing and Testable Design)
wdsduneou ;- fl
Prerequisite  : None
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Faults and fault modeling, test equipment, test generation for combinational and sequential
circuits, fault simulation, memory and microprocessor testing, design for testability, built-in self-

test techniques and fault location.

STUUABUNILADIEISG 3(3-0-6)
(Embedded Computer System)
Jdsduneu - lud
Prerequisite  : None

nseenuuy MUl wesnsveseuvessruunsuiame et nMaifntundouiy N1SAIUAN
LUURANT3 gunsalseldeuansnwsuaseevsLg uazn1smIuALdeRianan

Design, implementation and testing of embedded computer system, concurrency, real-time

control, hardware/software interfaces and error handling.
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010147313

STUUADNNIADITUUULIATTS 3(3-0-6)
(Real-time Computer System)
Ideduneu  : ldd
Prerequisite : None

wugihisnsesnuuuuazm el lulusunsudszgnduuunaats msatuayuvessiauag
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Introduction to the unique issues in the design and analysis of computer system for real-time
applications, hardware and software support for guaranteeing timeliness with and without
failures, resource management, time-constrained communication, scheduling and imprecise

computations, real-time kernels and case studies.

FEUUANTAUNA 3(3-0-6)
(Information System)

Jdsduneu - lud

Prerequisite  : None

nsfAnusruvasaumaniiluldlununieinugsie Ussianvesssuumsaumnanudnuaz v
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Study on information system used in business enterprises, classes of information system with
respect to organizational functions and structures, e-commerce and e-business, transaction
processing system, supply chain management, data warehouses and data marts, knowledge

management system, discovering knowledge in data, business intelligence, decision support system.

MIANMINUUUENTTOULES 3(3-0-6)
(High Performance Computing)
Jdsdvneu ¢ lud
Prerequisite  : None
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Programming techniques for high performance computing, loop unrolling, memory
allocation, compiler optimization, multi-threading programming, shared memory programming,
parallel machine architectures, high performance computer clusters, message passing
programming paradigm using MPI, basic parallel algorithm, matrix multiplication,
embarrassingly parallel algorithm, g¢rid computing, middleware for grid computing, grid
services, authentication, authorization, confidentiality in high performance computing, resource
allocations and management, resource monitoring in large scale, economy consideration in grid

computing, harvesting computing power from peer-to-peer computing.
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AINAIUgONALSLUUR S 3(3-0-6)
(Embedded Software Development)
JdeAuneu ;- Ldl
Prerequisite  : None
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Embedded system technology, embedded system architecture, hardware and software
components of embedded system at architecture level, embedded C programming, multi-tasking,
real-time operating system (RTOS), methodologies and tools for embedded software
development, hardware and software co-design, embedded software testing, design patterns for

real-time embedded system, development techniques for power-aware embedded software.

msfisfslivosmaniuag 3(3-0-6)
(Software Dependability)
Jdeduneu - lud
Prerequisite  : None

anuadANdemmsieialdluszuvmeniuag anulindald anuamnsalunslruinsls arusiunag
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Properties dependability in software system, reliability, availability, security, safety,
survivability, maintainability, dependability models, software dependability alternatives and
tradeoffs, methods and tools for evaluating and improving dependability, software testing and

fault-tolerance techniques.

AmnssugeNALS 3(3-0-6)
(Software Engineering)
Jdeduneu ;- Lidl
Prerequisite  : None

wIRRTeIMATIITENALIS  nszuIuMsluMIRALToWAWS MIRaumendLIsLUUE) 1995790
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Software engineering concept, software processes, agile and rapid software development,
software development life cycle, requirement process and requirement engineering, software
architecture, software design, object oriented software design, tools in software development,
coding guideline and control, two-way traceability of requirement work products, software
reuses, management of software components, software testing and maintenance, software

process improvement, project management.
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ﬁyugmmiaﬁaadiwuﬂauﬁ’ma% 3(3-0-6)
(Fundamentals of Computer System Modeling)
Fdedunew ¢ lad
Prerequisite  : None
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Basic tools and applications for modeling and analysis of computer system, fundamentals of
network flow graphs, graph models of computation, stochastic models of computer system
performance, network delay analysis and capacity planning, reachability analysis for deadlock
detection in distributed system, Markov chains, elementary queuing theory, concepts of

queuing network models and associated analysis.

fugudraumanmans 3(3-0-6)
(Fundamentals of Bio-informatics)
Fdsdunew ¢ lad
Prerequisite  : None

fupouisdmsutigmidsunnluiivenssduluena  tumeuitdmivdgm nsadausuiity
NsUTUBUIEAULUUARaTRUUTAEA1GU SruInineiiugaans ila-awdnd wagnslnseideya
N3UANIDDNUDIEU

Algorithm for computational problems in molecular biology, algorithm for problems, gene
mapping, pairwise and multiple sequence alignment, genetic epidemiology, phylogenetics and

gene-expression data analysis.

wSetnsuuuliasuasindoud 3(3-0-6)
(Mobile and Wireless Networking)
Fdsdunew ¢ lad
Prerequisite  : None

nsoonuuukarldnulusianes  wenmdindulusyuy wietneuuulians uasedeud adansld
dosdyayins Funisdeansluszuuiniernelians innese nsualesn waswonndndy Ygnilu
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Design and implementation of protocols, system and applications for mobile and wireless
networking, particularly at the media access control, network, transport and application layers,
focus on unique problems and challenges presented by the properties of wireless transmission,

various device constraints, limited battery power, and node mobility.

msfeansevsvay 3(3-0-6)
(Multimedia Communication)
deduneu ;- Ll
Prerequisite  : None
yiavesdyans sUnm Inleuardayaroudes nsareulnduaznisidnsda n1sduda nsdauuas
nslunadoyea ﬂ’]iﬁ%’]ﬁLLaxmigﬂLﬂiﬂ%ﬁgiyiyﬂmgaﬂizam UINT5U JPEG, MPEG-xx, H.26x tlag DVD
Signal types, images, video and audio, quantization and coding, compression, transmission and
signal modeling, composition and synthesis of multimedia signals, standards of JPEG, MPEG-xx, H.26x
and DVD.
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010147402

NIAUIURUUNNAUNNIA 3(3-0-6)
(Pervasive Computing)
Jdeduneu - lud
Prerequisite  : None

VANNISAMUINRUUNNIUYNLAL TdeviFtaes Weiser a3AUSENaUT0INISATUINMUUNNVUYINLK
Usgdndnmuaznisuszndandseiu syuvaussnaied sruumidiunus in3etnedueeslians
\SevedyAna MadeuseszritneuTnesuAzLyYd

Concepts of pervasive computing, Weiser’s vision, components of pervasive computing,
energy saving and efficiency, embedded system, location-based system, wireless sensor

networks, personal area network, human computer interface.

Sesdmargmainuimnsunoufiomes 3(3-0-6)
(Selected Topic in Computer Engineering)
wdsduneow ¢ Tl
Prerequisite  : None
%wﬁ%mamqmﬁqLﬁyamﬁaaﬂummauiwmﬁm%mﬂiimamﬁamas‘ MU IARLTONYDIEERN
The course will cover topic of interest selected by the instructor in the field of computer

engineering.

JLUUAIUAMLTUAY 3(3-0-6)
(Linear Control System)
Fdeduneu ¢ lad
Prerequisite  : None
M5ATIERNNTABUALEININE N1TEBALUUNTRDUALBIAIA wuudnaesanug-Uinil nawaae
YDIANNTTANUY NTOBNLUUNITINING NsUsEIManIuy auauTAn1sauulduaznsdunald
Frequency response analysis, frequency response design, state-space models, solution of state

equations, pole-placement design, state estimation, controlability and observability properties.

19U UN ARG 3(3-0-6)
(Power Switching Converters)
deAuneu  : Lidl
Prerequisite  : None
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Switch-mode DC-DC converter topologies and their characteristics, continuous inductor
current mode and discontinuous inductor current modes, converter design and circuit
modelings, DC-DC converter with electrical isolation topologies, applications of switch-mode
converters in switching power supply circuits, principles of switching power supply design and
various related topic, high frequency transformer, semiconductor devices, input line-filter, EMI,

resonant converters, resonant-switch converter, load-resonant converter and their applications.



010147403

010147404

010147405

msUsuanmensziasyuuliimauuLo AR 3(3-0-6)
(Active Power Line-current Conditioning)
deduneu ;- Ll
Prerequisite : None
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Review of power terms in electrical power system, power factor, line input current of AC-DC
converter circuits, power switching converter topologies and circuits, modern power electronic
devices, computer simulation of power electronics circuits and modeling, harmonic elimination
methods, passive, active and hybrid methods, active power filter and active power-factor

correction topologies, utility interface with power electronic system.

fynusunumasdwanniuazisnsanneu 3(3-0-6)
(EMI and Noise Reduction Techniques)
dsAuneu ;- Lidl
Prerequisite  : None
ngefwasnUiRTRvessRadyaasumumasiman ez msdsanedygin n1sandeygu
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Theory and practice of EM 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.

nshUasiumMasuULslawuu 3(3-0-6)
(Resonant Power Conversion)
wdsdunew Ll
Prerequisite  : None
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Resonant converter and inverters, high-frequency quasi-resonant and multi-resonant power
conversion techniques, pulse-modulation control, frequency modulation techniques, nonlinear

analysis techniques for resonant inverters and converters.
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M3naensulaiumdLaznIsAIUAL 3(3-0-6)

(Power Converter Modeling and Control)

dsdunen il
Prerequisite : None
NM391aeesrUUIRTUaumMAm e q Nlnadnvagliladu lngldaunsgseuius 13
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Modeling of nonlinear power converters using differential equations, Matlab/Simulink
modeling technique, small-signal modeling of nonlinear power converters using state-space
averaging technique, current injected equivalent circuit approach (CIECA) and PWM switch,
dynamic analysis by considered from their transfer functions, DC-DC controller design,

fundamental of paralleled DC-DC converters, idea of distributed power system (DPS).

WAANITMAMENYUEUBITEUY 3(3-0-6)
(System Identification Techniques)
Jdsduneu - lud
Prerequisite  : None

FEUUNATALAZLUUTIABY NTTUIUNITNIAUANYULYBITZUY LuudnansvesssuuLaduiill
LﬂﬁauLLﬂaqmme’aaw ﬂ’]i‘VﬁLLUU‘S’]&@Q‘UQ@USHW’HWLll‘V]%ﬂ"'gﬁl’JEJﬂ'151‘33%“1/1’]@101LZJUL’Ja’]LLaZIQLZJUﬂ’NZJa‘I
nsUsznaAIEmesaelsinaaesiosan AnsUsudiuAuuudonst n1senuUUNINRReS
ﬂ"ISLaaﬂLﬂm‘ﬁﬂ?i%?LL‘U‘UﬁT’]a@ﬂ ﬂ"liL%E]ﬂIﬂiﬂﬁ%l’NGUENLL‘UURT’]@ENLL@Sﬂ’]i@i’JQﬁ@‘Uﬂ’N@Jﬁ@JL‘Wﬂﬁllﬁxla
YDAUUIIRDY

Dynamical system and models, system identification procedure, models of linear time-
invariant system, nonparametric time and frequency-domain methods, parameter estimation by
least-square method, recursive estimation methods, experimental design, choices of

identification criterion, model structure selection and model validation.

JEUUAIUANMIEADUILADT 3(3-0-6)
(Computer-controlled System)
Jdsduneu ¢ lud
Prerequisite  : None
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Sampling theorem, sampling of continuous-time state-space system, transformation of state-
space models, Z-transform, input-output models, pulse-transfer function, stability,
controllability and observability, frequency domain analysis, design of state-feedback regulators

and observers, tracking system.
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ﬁwumuquﬁmmgﬁqm 3(3-0-6)
(Optimal Control System)
Fdedunew ¢ lad
Prerequisite  : None
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Optimization with equality constraints, solution of discrete optimization problems, discrete-
time linear quadratic regulator, tracking problem, calculus of variations, solution of the general
continuous optimization problem, continuous-time linear quadratic regulator, Riccati equation,
minimum-time problem, Pontryagin’s minimum principles, dynamic programming and its

applications in optimal control.

sruumuANsiiaUIudies 3(3-0-6)
(Adaptive Control System)
wdsdunew Ll
Prerequisite  : None

Taymuagnsuszgndlinismuauviiauiudiies msuszanuamniivesnuiaiaie Bidwetey
fanuazuuudraedannes fmuauinyiuusdmeiieuutlnensuazuuilagdeu danunuvis
USuusisanmeiilouuunanziulaziuualanain ssuuuiuienialiuuuinnes®nds nauddeyuen
msmuesedaususueuuualamain Ussiudu o Atedesmeiulfifuaznsainessu

Adaptive control problems and applications, real-time parameter estimation, least square
method and regression models, direct and indirect self-tuning regulators, stochastic and
predictive self-tuning regulators, model-reference adaptive system, Lyapunov theory, stochastic
adaptive control, auto-tuning regulators, practical issues involving the implementation of an

adaptive control strategy.

NNTOAKUUITTUUMIUANYANEAINYS 3(3-0-6)
(Multivariable Control System Design)
wdsduneou ;- fl
Prerequisite  : None

Lu‘w%ﬂ%ixuuwyjum wvisngilsnduaielou EimjvaL‘Tidiﬂidﬁ%ﬁm@ﬁzuu%mEJGT?LL‘UﬂwaLLazﬂué A9
agouladuTnBuUluAlanasfiinls nseentuulandanyazianig

Polynomial system matrix, transfer function matrix, structural properties of multivariable

system, poles and zeros, multi-variable Nyquist stability test, characteristic locus design.

NN3BONRUUTTUUMIUANTLAAINU 3(3-0-6)
(Robust Control System Design)
dedunen ¢ Ll
Prerequisite  : None

mAngieRssnmelanmu mslienesisasmsifivaussauramy Uigivesimuny o uag
H_ nseuaueiln LG Ugvvesinmuan H nsaauuudiaes msduaswvseuay H_

Robust stability analysis, robust performance analysis and enhancement, the space a, and

H_ , LQG control, H_ regulator problem, model reduction, H_  controller synthesis.

o0



010147413

010147414

010147415

010147416

sxwmuqummxﬁqmmuaﬂmmaaﬂ 3(3-0-6)
(Stochastic Optimal Control System)
wdsduneow Tl
Prerequisite  : None

nunuAgaiuauiendy ademansdmiuniseuauuaznisUszanue wudiaeduaniug-
Vigiidaduituindousnedyanusunmuem foulvdnduazeifissdmiveendtadd nsuszuna
AANUELUUINE TR fnsesnasnuaziInanziuonATa suuidunmluuuuduuaznnsing
alaysnl mmmwmaaﬁamuauﬁmuwﬁqmjﬁmaimmaﬁﬂ

Review of probability, mathematics of control and estimation, linear state-space models
driven by white noise, necessary and sufficient conditions for optimality, optimal state
estimation, Kalman filter and optimal predictor, system with random inputs and imperfect
measurements, robustness of stochastic-optimal regulators.

sruumuanli g 3(3-0-6)
(Nonlinear Control System)
wdsdunew Ll
Prerequisite  : None
= A v 5o v v aa s a ax ) as -

noufvessruuligady Aviduussens 9dnsdlie dedidudomuen Bnsindaayisnisnaes
vosdemuen MITnswiafivsnnvesszuulilBady nslegvissuvaniue

Nonlinear system theory, describing function, limit cycle Lyapunov function, first and second

methods of Lyapunov, stability analysis of nonlinear systems, state-plane analysis.

sruvangabnii 3(3-0-6)
(Electric Traction Systemn)

Jdsduneu - lud

Prerequisite  : None

svvuvassn bl duldwandnvarantivesaudivuiusaifisuiung nalnnsndeudives
yuwsn  uvastrendsouliuasalilaih - sewesfilituindeuruiusa msmuauANLLazANg
ngasalnlin uagnisdsiemadlugana

System of electric traction, speed-time curve, mechanism of motion in electric traction,
electric traction power supply, selection of electric traction machines, speed and brake control
of electric traction machines and power transfer to shafts.

NHNUNALNY 3(3-0-6)
(Renewable Energy)

dsduneu ;- Ll

Prerequisite : None

ANBAIN LaTWLALTLY0INS NS I UNALNUEINTUNSHAR WA L%ﬂiu‘laﬁ%ugml,ammmﬁﬂLﬁmmaﬂ
wdsnunawnusiiedsudundsnuliih waduaseriing fatuan wdah Tselriimdsuanudou
Mnuase1ing fefann mnudeusinldnu rauitunsa mafiushenduiingeld Tneislduu
oo lelasiau nsdnoinia dewdes wazmealulafdugedu q nissauntsudnlaiiiainwdany
naunudniulassassssuulnihvesssmenazsyuuanglnidasy

Potentials and threats of usage of renewable energy for electrical power generation,
advanced technologies and sources for renewable energy conversion into electrical power;
photovoltaic; wind turbines; hydro power and solar thermal power plants, biogas, geothermal
or wave energy, power generation storage of energy by means of batteries, hydrogen,
compressed air, flywheels or other advance technologies, integration of power generators fed
by renewable energy into national grid structures and independent power supply system.



010147417

010147501

010147502

010147503

Fesfmannemeiuszuumuauardidnnsetindia 3(3-0-6)
(Selected Topic in Control System and Power Electronics)
wdsduneou il
Prerequisite  : None
3ﬁmﬁazmamqu§qLﬁuamﬁ'asﬂiiummau%maé’msxwmuquLLaa’SLﬁﬂmaﬁﬂéﬁwé’q A1UNTT
IGEILBNGRM)
The course will cover topic of interest selected by the instructor in the field of control

engineering and power electronics.

w3nsnaliwnilenh 3(3-0-6)
(Induction Machines)
Jdsduneu  : Ll
Prerequisite : None

nguiinsud1eds meviaunsTidudadu aunsanduiu  w3esnaliimieniuuvauunsi
anuzegiuaraniuznain msvhauileliauna wdssnalifimioniwuvasanaluannizanuns
wagliaumns  w3eanaliiimdenhuuunanewauazimaiies mimueuaieanalimieniuay
N1591809N1979UMElUSINTUABNRILADS

Reference frame theory, linearized equations, reduced-order equation, symmetrical induction
machine in steady and dynamic, unbalanced operation, theory of symmetrical and
unsymmetrical two-phase induction machines, poly-phase and single phase induction machines,

control of induction machines and computer simulations.

w3nenaluiinddasiva 3(3-0-6)
(Synchronous Machines)
Jdsduneu - lud
Prerequisite  : None

nufnsugnsds msliszmaiesnaliihddastaianiuzeginazaniugnain nquijiniedna
nszuansafilifuUsiey Sufiuaudrhnuuazansfinaivenaionadddasiva nsvhaunsidudadu
aunsandusiu mevhaudleliddlasluduasbiauna in3eanalwihddesdaluszuuliiduasseuy
Fuindou nMssiasidereufinmes

Reference frame theory, analysis of synchronous machines in steady and dynamic state,
theory of brushless DC machines, operational impedances and time constants of synchronous
machines, linearized equations, reduced-order equation, asynchronous and unbalanced

operations, synchronous machines in power system and drives, computer simulations.

Frduindoudaelnil 3(3-0-6)
(Electric Drives)

deduneu ;- Lidl

Prerequisite : None

wuudnasansaanabifiinssuaadudmsuszuuduindou nannisaauAuLuUnINmes n1svinauly
annzasiuaztingvewemesiviyni uewmesddasla uasuemeinivuanss
AC motor models for drive applications, fundamental of vector control, steady-state and

transient operation of induction, synchronous and DC motor drives.



010147601

010147602

010147603

010147604

mswangiszuulnihidmisaeuiunes 3(3-0-6)
(Power System Analysis with Computer)
Jderunen  : il
Prerequisite : None
wm3ndoududuarinsidne Junsuitdmiunisadrnavindlasidne Taseienuy 3 wla ms
TATRIANUAANTEY N3ANYINITIAveiddliih Mg wivetades nsUssluanugssuulni
Incidence and network matrices, algorithm for formation of network matrices, three-phase

networks, fault analysis, load flow studies, contingency analysis, state estimation.

wadnvaaszuulnimgs wfiesnin waznisauny 3(3-0-6)
(Power System Dynamics, Stability and Control)
JdeAuneu ;- Lifl
Prerequisite  : None

nsasImadamaniuaznisinseinatnvesaieaduilaliin msdufiaudsininddasa
mﬁmiww?mﬁElimwsi'hﬂjimai%'ﬁqﬁsﬁ’uwé’qmu @hgsnnvesisanului

Mathematical modeling and dynamics of synchronous generator, low frequency oscillations, sub-

synchronous frequency oscillations, transient stability analysis by energy functions, voltage stability.

mimémLLazmiLﬁuméaﬂmwﬁﬂmwgmam‘ 3(3-0-6)
(Economic Generation and Operations)
Fwdeunen ¢l
Prerequisite  : None
Audnunzvesazeaiudalilin maduedesmumdniasugmans navesanugaydeluaods s
NuwuMIAuLazvgaeiasiudalin nsnanlaedddmdnudiin mavssaunsiiuniones
Tsslwihmdsanufounasndsi mamuauihdalaesaludd nslnavesidslwihfianya
Characteristics of power generation units, economic dispatch, transmission loss effects, unit
commitment, generation with limited energy supply, hydro-thermal coordination, automatic

generation control, optimal power flow.

nudsuamslniilussuulinmgg 3(3-0-6)
(Electrical Transient in Power System)
Jdsduneu ¢ lud
Prerequisite  : None

nguiaeds niudeudidesannisuan-duainduuuliund Usingaisainiadiuusimanlai
osnnsudoud eduasuuaneds den nsdesfunssiuiuainnsu-deud adanisiauas
NAADULTIAUAUNT UG UA ﬂ’]iﬂﬁxm&LLi\‘]ﬁUUuQUﬂﬁmﬂLWWWLLSQQQﬂ’IEﬂéfﬂﬂ’I’JZLﬁlmﬁﬂ%ﬁm%ﬂuﬁ
warNITUSTAIUNITRAUIU

Transmission line theory, abnormal switching transient, electromagnetic phenomena under
transient conditions, traveling wave on transmission lines, lightning, protection against transient
over-voltages, measurement technique, surge testing, voltage distribution on power apparatus

under transient conditions and insulation coordination.



010147605

010147606

010147607

010147608

010147609

mﬁﬂaqﬁ’uswﬂlﬂ/\lﬁ’]ﬁ’lé’ﬁgugq 3(3-0-6)
(Advanced Power System Protection)
Jdsduneu Ll
Prerequisite  : None

Jndiduneufinned msUszandldonudiad ndndendamanidmivtuneuisvestiad mstiosiu
anwds wdesnalii nifoulawazdauts msdadduvesensaunas

Computer relaying, relaying practices, mathematical basis for relay algorithm, transmission
lines, machines, transformers and buses protection, hardware organization.

anundetieldluszuulniinids 3(3-0-6)
(Power System Reliability)
deAuneu ;o Lidl
Prerequisite  : None

wdnmadosumesnudeiold ngefanuuiazdy nMsiaedlasisuaznsUszdiuszuuegaig
msdraedasisuaznisUssiusuuiidudon nsUsadiuanumeifisduszuundn nsUssiiuany
walieslusyuuTmiu myUsziluanuweiiiedussuudmuig

Basic reliability concepts, probability theory, network modeling and evaluation of simple
system, modeling and evaluation of complex system, generation system adequacy assessment,
composite system adequacy evaluation, distribution system adequacy assessment.

szuvonludidluandlviidoy 3(3-0-6)
(Substation Automation)
Fdsduneu ;- Ll
Prerequisite  : None
gunsalugugiluaaniliiingos nifivesszuudaluidluanndlninges lnssairauazandnenssy
vaeszuusaludluan v wesfswsninesuaznisaiuan n1sesiadindyaramialii gunsal
§aa38 sruU SCADA mistlasfunuuuinanine madeaslussuudluli wmsgiu IEC 61850
Primary equipment in substations, functions of substation automation, structure and
architectures of substation automation, circuit breaker and control, electrical measurement, IED,
SCADA, wide area protection, communication in substation automation, standard IEC 61850.

nsUszendldseuunauiiumesiuuiailussuulniamas 3(3-0-6)

(Embedded Computer System Application in Power System)

Jdsduneu - lud

Prerequisite  : None
nsUssgndvesszuuasuiwmeskuuiiaiuldlunisuszanadyaalussuulniinmgs vuawazys

Po9nsruanarssiuluszuuliiinmgds A1aud nMsAwamAMdnu nsEuIAmANEu3

woAiivl MssUszneufIae nMIrsdunsiiaauRaundlussuulninmas nsnsesdeygiu
Applications of embedded computer system for signal processing in power system,

magnitude and angle of current and voltage, power system’s frequency, power consumption,

reactive power, power factor, abnormality detection in power system, signal filtering.

Sosdmarngmainuliihiidauazindenalyii 3(3-0-6)
(Selected Topic in Power System and Machines)
wdsdunew ;o Ll
Prerequisite : None
Fniiaraseuaquiaiiomieglurnuaulamsd i duasedesnalii sunsdmidenvesiaon
The course will cover topic of interest selected by the instructor in the field of power
System and machines.



010147701

010147702

010147703

vdnsvesndeasnaa 3(3-0-6)
(Principles of Digital Communication)
wdsduneou  : Tl
Prerequisite  : None

LuUTAeesTEUARENIATYA NsuBgARLATANBREALUUATTEA nadadmelawdulazddas
Tuedu nmsiihsiauaznisaeasiadesdyanu wedansiafndnduaznsisafindnd andnuazues
ﬁiaaé’mwzgmmﬁua spuvAeasnavakuunszaeaansl sTudeasuuunatetesdyaia wuunay
pduwsikazuuunaedld wadansldmmmainaredmiunsieans

Models of digital communication system, digital modulation and demodulation, synchronization
and equalization techniques, channel coding and decoding techniques, multiplex and demultiplex,
characterization of fading multipath channels, spread spectrum digital communication system,
multi-user, multi-carrier and multi-channel communication system,  diversity techniques for

communication.

nsdoasniion 3(3-0-6)
(Satellite Communication)
Jdsduneu - lud
Prerequisite  : None

szuudoans mﬂﬁﬂmsuacﬂLamém%’mzwﬁamimmﬂau wellan1sidfieosdyaaunuuneusden
WALLUUAIR FDMA Uag TDMA  MSuaiansenIneiu uagn1ssuniuseninany anilnafiuiu
VUAUOWADS WaYIEUUAEDINIA NIAIUINEIMTUNIToRNLULIUUSTINMN S exsen oy A
nsaede Araula LaTASRTIAILYDIA AU RS YIS UN I

Communication system theory, modulation techniques for satellite communication, analog
and digital multiple access techniques, FDMA and TDMA, intermodulation and interference,
earth stations, transponders and antenna system, calculations of satellite link budget design,

losses, sensitivity and carrier-to-noise ratio.

MsAeansdaua 3(3-0-6)
(Optical Communication)
Fdedunew ¢l
Prerequisite  : None

vdnmsvesrdulaaziduloviuas auaniRveadulotuas luansnszaievesuas nmsanneu
Fuanauaziamesty wedansaadulotua widriidauamazinnatueas 299Te3osd
waziApaudmiunmsAeasiouas maduuas madeude waznsaluad NSUONARAUTUUAS-NNT
AIIATUNAI LLa%mﬂﬁﬂﬂ’]iﬁaangﬂ‘g ﬂﬁiﬁﬁaLWﬁﬂG{ILLUULL‘UI\‘]ﬂ’NSJEJTJﬂa‘IU Lﬂ%@‘lj’]EJLﬁuIEJij’]LLﬂQ—IV]
Tnladuazluslnmoa

Principles of light wave and optical fiber, optical fiber characteristics, light propagation modes,
attenuation and dispersion, optical fiber fabrication techniques, light sources and photodetectors,
transmitter and receiver circuits for optical communication, coupling, connection and splicing,
intensity modulation-direct detection (IM-DD) and multiplexing techniques, wavelength division

multiplexing (WDM), optical fiber networking-topology and protocols.



010147704

010147705

010147706

ﬂﬁ?iamizhuqﬂﬂal,l,asi%’aw 3(3-0-6)
(Wireless and Personal Communication)
Jdsdvneu ¢ lud
Prerequisite : None

WUW’JUﬂWigaﬁWiLLUUigﬁWS Mﬁﬁlig’]uﬂ’l3‘U%ﬂ'1'§“ﬂ€]\‘1ﬂ’]i%ﬁ]ﬂ’]iﬁ’mq@]ﬂaLLa%ﬂ’]iﬁE]a’ﬁvL%ﬁ’]EJ JEUY
GSM way CDMA Iﬂi\iﬁ%ﬂﬂﬂ@\‘i‘lﬁlaﬂg@mﬂm‘i/ﬂﬂﬂWEJﬂ’W\ILLaSVINGﬁiﬂ NITVIUAIINTIIEN ﬂ?iﬂ’lUﬂiJﬁ’]éJ\‘l
NuLaLNLEUAeaN mm’qsuaaL%aéLLazszwlmﬁwﬁmﬁa nsdsaiiomuaunLRanaIn N
TR ITRNITaC R ATHOVRL. (O EORR ﬂ’lSE]E]ﬂLL“U‘Uﬂ’]ﬁL%E]iJGiE]ﬁﬁuyiy’lm%’l%uLLaSEU’lad nsusamUeymdayynn
vanefiane uazedosuuuulaned@i suvdemsdiuyaealimeatolyd WCDMA,  CDMA2000,
HSDPA, 1 XEV-DO

Overview of wireless communication, wireless and personal communication services (PCS)
standards, GSM and CDMA, physical and logical channel structures, call processing, handoff and
power control, cellular cell and system capacity, error control coding, cellular network planning
and performance, forward and reverse link design, multipath mitigation and diversity receivers,
modern wireless PCS system, WCDMA, CDMA2000, HSDPA, 1 xEV-DO.

VU asAUALAZ NS 3(3-0-6)
(Information Theory and Coding)
Fwdeunen ¢ Ll
Prerequisite  : None
ruvdoansuasvdnnisvemauiansauna n1siauTinuasaumna nsdisiadmiuuasdyn

17
o

Jutas  desdygandudruuulinnnud  wazauquesdosdygia  naufnisidisiadmsy

Pesdyausuniu wellansidnsiauaznsnensiavestosdygranuulinudimedyyiandudaa
Communication system and principles of information theory, measurement of information,

coding for discrete source, discrete memoryless channels and channel capacity, noisy-channel

coding theorem, techniques for coding and decoding memoryless channels with discrete time.

nmsdeansteyauavaeniiames 3(3-0-6)
(Data and Computer Communication)

wdsdunew Ll

Prerequisite  : None

o aa o ]

nMsdsRudyaLUULUTAeNLaYAdTa Nsdsudygawuuerddasiawasuuuddasda wie

o

vosaetindgan wadansidhsfadeyauarnisdafmand msesaduanuiianain  Wslansanis
muguMsideNsieteya nsalndunniin  1a3evieviesiukazidledny  andnenssunisdeans
ABUNILADS Lﬂ%ﬁ]slhEJﬁaLﬁE]ﬂ’]iU%ﬂ"liLLUUi’m

Analog and digital transmission, asynchronous and synchronous transmission, transmission
media, data encoding and multiplexing techniques, error detection, data link control protocols,
packet switching, local and metropolitan area networks, computer communication

architectures, integrated service digital network.



010147707

010147708

010147709

010147710

VU w0IADY 3(3-0-6)
(Queueing Theory)
Jdsduneu ¢ lud
Prerequisite : None

ITVULIADY ﬂ‘i%U’J‘uﬂWiZ‘iM wqwﬁumﬂamﬁ"aaﬁu ASTUIUNSIAAAU 5%‘U‘ULLﬂ’Jﬂ’e]EJiJ”I%ﬂE]V\rLuﬂTJSﬁiJﬂa
mwﬁumﬂaaﬂﬁzuﬂma WIeTEYRMNIARY UsEAVEANUDIATEUELAIADE

Queueing system, random processes, elementary queueing theory, birth-death processes,
Markovian queueing systems in equilibrium, intermediate queueing theory, networks of queues,

performance of queuing network.

awulmanlnduagnisnsraneadu 3(3-0-6)
(Electromagnetic Field and Wave Propagation)
Jdsduneu Ll
Prerequisite  : None

AUNNSTBUUATIA AUNITAALLAZAAUSEIU 535UTIRVEININTEINBAAY aunumieaitluiiuiu
Suloananeduinfiu Msnszaevesnduiiurionih n1snssaterduUARAUNIRINsTINIE N3
ﬂi%ﬁ]ﬁﬂﬂguﬁﬂﬁﬂuﬁﬁhﬂ 9

Maxwell’s equations, wave equation and plane waves, nature of wave propagation, induced
fields in the conduction ground due to surface waves, propagation of waves through the sky,

wave propagation through some natural obstacles, propagation of waves at various frequencies.

Bnsiwnndeiavdmiuudimanlnii 3(3-0-6)
(Numerical Techniques for Electromagnetics)
Fdsdunew ¢ lad
Prerequisite  : None

numuannsveskundgaa Aotwluridiamuduazsinluidwiwelsud msimsgilymeaiusuaes
aunuutmdntai Bnsluuud Bassufivdulad BnnsUszmanauuruiy mMUszgndld
dmugunsailulasio gunsaifativesion gunsaimauas uazdu o

Review of Maxwell’s equations, finite-element and finite-difference methods analysis of
electromagnetic boundary-value problems, methods of moment, transmission line method,

parallel processing method, applications in microwave, millimeter-wave, optic devices.

VB kALN1TORNUUEIEDINA 3(3-0-6)
(Antenna Theory and Design)
dedunew ¢ lud
Prerequisite  : None

WITNDIVDIANRINA MENNITURARLVOIENERINIA AL INIALUULEUAIN @N8DINIALUUWI
mis&?mmmsmmmwmé’uam aWEJE]’m’]ﬂVLﬂIW@LLUU‘dQJﬂ’J’]@Jﬁﬂ}J”N ﬁ’]EJ’e]”Iﬂ’]ﬂLLUUﬂa‘uﬁ]iﬁ’]EJEﬂﬂ’]ﬁ
LLUUIﬂ%ufTUﬂ’NNﬁ A1891N1ALUUUINIAT §1881NIALUUTDY ﬂ’]EJEﬂﬂ’]ﬂLLUUﬁSﬁ@ULLaSLLUULa‘u"g k)
duasizarsoinia weallansinaneeinie

Antenna parameters, principles of antenna radiation, linear wire antennas, loop antennas,
arrays of wire antenna, broadband dipole antennas, traveling wave antennas, frequency
independent antennas, horn antennas, slot antennas, reflector and lens antennas, antenna

synthesis, antenna measurement techniques.



010147711

010147712

010147713

010147714

NN50ONKULIAINNTHBANS 3(3-0-6)
(Communication Circuit Design)
Jdsdunew ¢ lud
Prerequisite : None

2easnsieansatlvl nseenuuUsNsioans HasrenefildygIasunIue 19asEneis
1ITAIVANTNTINITVEERUUERLUITR NfﬂiLWaﬁaﬂqﬂ 199500aTaLan 1995duATIZRAILA 193180
LamLazﬁua@Lam MTIATIZRS Y ITUNIUNIGLIE

Modern communication circuits, circuit design of low-noise and power amplifiers, automatic
gain control, digital phase-locked loops, oscillators, frequency synthesizers, modulators and

demodulators, phase noise analysis.

miaaﬂmewiaaa%aLamLLazmaﬂaé’mmwmﬂanmﬁqa 3(3-0-6)
(High Frequency Amplifier and Oscillator Design)
dsduneu ;- Lidl
Prerequisite : None
WQUQ&"IEJU’]&EUEU"IEN LLNUﬂ’I‘W“UENﬂlIﬁLLauLVIﬂUﬂﬂ’lif\]Uﬂﬂ’JEJaUﬂimLLUUmJWLLa AU W’]i’]ﬂJLﬁlE]SSUEN
mmﬁaamaimmmmm ANULEDNYSILAY ﬂ’J’]ﬂJlllLﬁﬂEJi ﬂ?i@@ﬂLLUU’NﬂJiﬁ)aﬁ‘ljaLamLLﬂu’Nﬁ]i‘UEﬂEJﬁiUEU’]m
Iﬂ&ﬂ“ﬁﬁLLﬂWLm@iﬂW’ﬁ’]ﬂJLﬁ@i ﬂ’]56aﬂﬁluﬁiﬂmﬂMUﬁmaﬂ’Nﬂiaaﬁ‘daLa[51LLa%’JQQﬁ‘UU’IEJﬂinJﬂm
Transmission line theory, Smith chart and matching techniques with lump elements and
stubs, transistor parameters at high frequency, stability and instability, amplifier and oscillator

design using scattering parameters, optimizations for amplifier and oscillator characteristics.

nseenuuuIasLazszuululasm 3(3-0-6)
(Microwave Circuit and System Design)
Ideduneu  : ldd
Prerequisite  : None

nuiansfsiahlulasim BIT, MESFET, MOSFET, Gunn waglalenlulasiandu q nsuszgndld
1%3@%3%878§mm1m NATDATALAN ’N‘-ﬂ’iu@@mﬁ] LLamwswauﬁiyzym NATUINTDONLUUTEUU
VLlIIﬂiL’]W ﬂ’]iaaﬂLLUUﬂWiL%@NGi@I@JIﬂiL’JW

Theory of microwave semiconductors, BJT, MESFET, MOSFET, Gunn and other microwave
diodes, applications in microwave amplifier, oscillator, modulator and mixer circuits, microwave

system design considerations, microwave link design.

msAeasuauning 3(3-0-6)
(Broadband Communication)
JdeAuneu ;- Lfl
Prerequmte : None

miaamsmamawadm ﬁﬂ?ﬂﬁ&]ﬂﬁllLLZﬂ“ﬁaﬂﬂ’ﬁ%’]\‘]’mﬁlaﬂﬂia“mﬂLLﬂ‘Uﬂ’J’N |SDN B-ISDN LLa“’IﬂJﬂﬂ'ﬁ
anglounuuzdslasia (ATM) mmniﬂﬂmaauuwwuad ATM ﬂ’]iﬂ’J‘Uﬂllﬂﬁﬂ‘UﬂﬁLLauﬂﬁ‘\mﬂ’]if\]ﬁﬁli
foya Fertemauasuuddasia/uasadutuidrauudasta (SONET/SDH) anilnenssunisdnia
LUUWUNIN XDSL, FTTH, HFC, Wi-MAX

Introduction to data communication, architecture and principles of operation for broadband
networks, ISDN, B-ISDN and asynchronous transfer mode (ATM) protocols, ATM layered protocol
stack, traffic management and congestion control, synchronous optical network/synchronous
digital hierarchy (SONET/SDH), broadband access architecture, XDSL, FTTH, HFC, Wi-MAX.



010147715

010405001

010405002

010405003

Fesdnameyeinimnssulnsauua 3(3-0-6)
(Selected Topic in Communication Engineering)
wdsdunew Tl
Prerequisite  : None
Aniazasounquiaiemiieglunnuaulameiuimnsailnseuuey mumsdadenvesaou
The course will cover topic of interest selected by the instructor in the field of
communication engineering.

mstlostudawindey 1(0-2-1)
(Environmental Protection)
wdsdunew ;- hifl
Prerequisite : None

L%ﬂﬁﬂﬂ’ﬁﬂﬂﬂaﬂ%mﬁmﬁ@m ﬂ?iﬂi%LﬁuwaﬂiSV}Ua‘ﬂLL’méIEJlI §$UUﬂWi5®ﬂ’li§ﬂLL’m5@§J N1INER
semaluladazen miesgimnuduailunninssuiumsdansaunadeusnld

Environmental protection techniques, environmental impact assessment, environmental
management systems, cleaner production, cost-benefit analysis of the environmental
management processes.

NWENNTIANTGIND 1(0-2-1)
(Business Management Skills)
Jdsduney ¢ lud
Prerequisite  : None

\ATEgAAnTAImMTUTINY N13UTMITEINT MANNIINITUIUIS  NeAnTTuvedeeAns Unyliuazns
AUAN N150U miﬂ'aé?aﬁqiﬁﬂmi NOUUNBTIND

Economics for business, business administration, arinciples of management, organization
behavior, accounting and controlling, financing, new enterprise establishment, business laws.

AnUfjURnugnamnssy 4
(Industrial Internship)
wdsdunew Ll
Prerequisite  : None

thanusluuiluelnsgidamimnsslulsanugaavngsu nasmauilnnsvhauludsnndey
gnavinssy TndnwagdoadounemuioasumsufoRmunassadwsild

Utilize knowledge to solve or analyze engineering problems that occur in a factory, as well
as to work in an industrial environment. Students must write a working report summarizing their
jobs and outcomes.
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