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(1) RHaeAZIRNEIF L Tisiaanan 30 wdagfin
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- NANATINTEN 12 Wi
- NFNIBFIANAEHT 3 wiaefin
- NHNIBINYBYAEHT 3 yidnefin
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(3) NHIAITNABNLES Tisiaandn 6 UM



519991

1. BNaAdANEIATL Bilaandn 30 wdawfin
1.1 NFATANYIANTATUAZATIAFNERAS 10 viaafin
01200101  nsAREsUIANTH 1(1-0-2)

(Innovative Thinking)
01204111 ABNRABSUAYNIS LUTUNTH 3(2-3-6)

(Computers and Programming)

wasiRenBen 6 wdefin anseinselUd  wiedraulusaaigAnevialy

ARNAYAINYIPERSURLANAFERT

01999011 B1MALilENsLEEIA 3(3-0-6)
(Food for Mankind)

01999012 guawiile3An 3(3-0-6)
(Health for Life)

01999213  Reuanken waluladuazdin 3(3-0-6)

(Environment, Technology and Life)

1.2 NANATINTLT 12 wnaefie
01999021  me1lgisn1sioans 3(3-0-6)
(Thai Language for Communication)

01355xxx  ATHIBINGY 9a( --)

1.3 NNAITTIANANTHS 3 mdagfie
@anden 3 wiasfe arngneisia (U waadnnaulwinaadenfnuiyia i

NN TIANFIERS



01999041  ATHFFARSINENITANIWEIRTA
(Economics for Better Living)
01999141  wuywdfiudean
(Man and Society)
1.4 NUAT YL FEART 3 vivaafia

@anBeu 3 wiasfie arngnefsia Ui vaednnauluinaadenfneiyia i

NRNATNYBLFAERS

01999031

01999032

01999033

1.5 NENATINAANEN

01175xxx

2. NNIATUIRNIL
2.1 %N

01208111

01213211

NIANBITLETINIAN

(The Heritage of World Civilizations)
Tnafnen

(Thai Studies)

Aadzni19eiingin

(Arts of Living)

2 uagfe
AYNTINNAFNE

(Physical Education Activities)

Tasiasndn 109
27  WHagfe
P a
N5RYRLULAAINTTH
(Engineering Drawing)
TAAFANARTHINTUAFAING

(Materials Science for Engineers)

nuagfin

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1,1(0-2-1)

3(2-3-6)

3(3-0-6)



01403114 UfiiRnnndnyaiaiiviaf 1(0-3-2)
(Laboratory in Fundamental of General Chemistry)

01403117 dnyaiAiivialy 3(3-0-6)
(Fundamental of General Chemistry)

01417167 ATIAPNARSIFINTTH | 3(3-0-6)
(Engineering Mathematics 1)

01417168 ATAFIEASIFINTTH | 3(3-0-6)
(Engineering Mathematics 1)

01417267 AAFANNASIAINTTH | 3(3-0-6)
(Engineering Mathematics II1)

01420111 RAndvialy | 3(3-0-6)
(General Physics )

01420112 RAndvial I 3(3-0-6)
(General Physics II)

01420113 UHUANISARNS | 1(0-3-2)
(Laboratory in Physics 1)

01420114  UHUANSARNA |l 1(0-3-2)
(Laboratory in Physics 1)

2.2 FAURNITTNAU 58  wnufin

01205211 N9ALA91ER99 3 AN | 3(3-0-6)
(Electric Circuit Analysis 1)

01205212 A19AATIEA99T AN ] 3(3-0-6)
(Electric Circuit Analysis 1)

01205213 UfuFnIaa9asiWin 1(0-3-2)

(Electric Circuit Laboratory)



01205216  nsdeulisunsuaenfawmaddmsuasmns min 3(3-0-6)
(Computer Programming for Electrical Engineers)

01205217  AdAFaRsaAanTadWin 3(3-0-6)
(Electrical Engineering Mathematics)

01205221  AgmnsaulnaanuiAn 3(3-0-6)
(Telecommunication Engineering)

01205231  2999uazavuUBIaNNIadng | 3(3-0-6)
(Electronic Circuits and Systems )

01205232 N19ABNULUNITAIVAURZATING 3(3-0-6)
(Digital Circuits and Logic Design)

01205251 NI RITUNAIPEDINA TR | 3(3-0-6)
(Electromechanical Energy Conversion )

01205252  sruuliirrnaudesdu 3(3-0-6)
(Introduction to Electric Power Systems)

01205291  naRnemnin 1(0-3-2)
(Electrical Practice)

01205311 AYYIRUATIEUL 3(3-0-6)
(Signals and Systems)

01205312 avwshasiiulssgnddmsuieans i 3(3-0-6)
(Applied Probability for Electrical Engineers)

01205332  UfifinnsBannaniing 1(0-3-2)

(Electronics Laboratory)

01205335  (Wlpslwsinainas 3(3-0-6)
(Microprocessor)
01205341 ARLAT AN LA TN | 3(3-0-6)

(Electromagnetic Fields and Waves )

5



01205352  Uftifnnanaulasiundsansazasna i | 1(0-3-2)
(Electromechanical Energy Conversion Laboratory )

01205361  ipaesflafauazniadania i 3(3-0-6)
(Electrical Measurements and Instruments)

01205362  SYUUAILANIBILAY 3(3-0-6)

(Linear Control Systems)

01205399 RN 1
(Internship)
01205491  lAg997uaangan wn | 1(0-3-2)

(Electrical Engineering Project 1)

01205497 NNNWN 1
(Seminar)
01205499  lAg997uaeangss in I 2(0-6-3)

(Electrical Engineering Project I1)
01208201 ‘VTﬁﬂmiﬁyuimwmﬂﬂmﬂm‘ﬁmﬂﬁﬂ 3(3-0-6)
(Basic Principles of Engineering Mechanics)
01208281  n19Rnemlesm 1(0-3-2)
(Workshop Practice)
2.3 FURNILLADN Titlaundn 24 wvhosfim

@enBuungriminngrarmilssuanbisioandn 24 misafin fesie U3

n. ngulueygerasnmBedn armdmnsas i viuliingas (Wwhiaas)

WiBewimasalUd 21 wisfAn

01205351 AU RITUNAII P BINA A 1 3(3-0-6)
(Electromechanical Energy Conversion I1)

01205354  nseenuuusruL i luenAns 3(3-0-6)
(Electrical System Design in Buildings)

6



01205356  AfNTau WAusge 3(3-0-6)
(High-Voltage Engineering)

01205453  T594n5 AR 3(3-0-6)
(Electric Power Plants)

01205454  nsAAaekazuninfas I 3(3-0-6)
(Electric Power System Analysis II)

01205457  matfasiuszuuWinAnas 3(3-0-6)
(Power System Protection)

01205486  AAnvaafindnad 3(3-0-6)
(Power Electronics)

waziAenGendnbipandn 3 misefin a1nsiedniungy 4. Arnssuiniyia

o, ngnlusyngelsznaydrdn a1wdaanssnlnin sWihias (wasew)

Widedamsasialud 21 miaefn

01205351 NTUUASFNE A BINE TWRA ] 3(3-0-6)
(Electromechanical Energy Conversion I1)

01205354  nseenuuuIruy A luenAns 3(3-0-6)
(Electrical System Design in Buildings)

01205372  ANYIFIEATEUNNTN 3(3-0-6)
(Thermal Sciences)

01205454  A19aATIzRTEUL IANAAS I 3(3-0-6)
(Electric Power System Analysis II)

01205471 TLUUNTHAR WA LULNTYeedia 3(3-0-6)
(Distributed Electric Generation System)

01205472  WRAINMUNYHALY 3(3-0-6)

(Renewable Energy)



01205473

A9BRINHUAZAITTANITNANY

(Energy Conservation and Management)

3(3-0-6)

waziAenBendn bitaandn 3 misefin a1nsiedniungy 4. Arnssuniyia

a. ngslusyaelsznaudrin armdaanssnlnin swrias

(euumIl V’;INLL’NZﬂ"I‘i'EJ/G‘I LLN%LNﬂﬂ’]ﬂ‘j@ﬁﬂﬁ)

WiBawdnmAsa Ll 18 wiasfin

01205351

01205354

01205365

01205452

01205454

01205467

NTUURSFNE LA DINE (WA ]
(Electromechanical Energy Conversion Il)
AspankuLsruU i TueAns
(Electrical System Design in Buildings)
N1991992ULSA BTRLA N3 ALAN BIgAETMNT TN
(Industrial Automation and Control)
natuABWsag TN

(Electric Drives)
A19AATIERTEUL TR R AS 1

(Electric Power System Analysis II)
aDeaTAnTzLUANnIS

(Process Instrumentation)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

waziRenGEeudnbifdeandn 6 wiefin 91N lungs 9. Aranganinsialy



v. nguluaygeisznaGmin armrdaanssnlwin siulWihdsans

WieuarsesalUs 18 winefa

01205321

01205327

01205344

01205426

01205442

01205447

WANNNSA AN

(Principles of Communications)
mafsstiayauaziadating |

(Data Communications and Networks 1)
Aransan Wlagion

(Microwave Engineering)
nsReANTULLATYA
(Digital Communications)
AFINTIHEEDINA
(Antenna Engineering)

AnsaaETIER g La

(Optical Fiber Communications)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

wazidenBendnbifdandn 6 viafin ansneAsnlungy 9. dranssnwiinly

9. ngndansaninWial

Wiaan@auanWioundn 24 wiagfnananedassa (i

01205218

01205314

01205315

01205316

sruufnsarAe e

(Introduction to Power and Communication Systems)
N19UTENIRA Y Y 1UAAYIN

(Digital Signal Processing)

UHURN1TUSTHIRNY Y 1WA

(Digital Signal Processing Laboratory)
A9DBNLULLAZNTTIN AAANAN1TUS TN Yy 1edAAN R

(Digital Signal Processing Design and Implementation)

9

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)



01205321

01205327

01205328

01205330

01205331

01205333

01205334

01205336

01205338

01205339

01205342

01205343

01205344

WRNNITRDET

(Principles of Communications)
mafnsstiayauaziadatng |

(Data Communications and Networks 1)
mafnsstiayauaziadatng |

(Data Communications and Networks 1)
Taandrangan Wi

(Electrical Engineering Materials)
W95TUAZTTUUBIANNTeang I
(Electronic Circuits and Systems )
UfTRnTBRnmaainddugs
(Advanced Electronics Laboratory)
Banneeindanurrauis

(Solid State Electronics)
Ujrianslulasinsimaens
(Microprocessor Laboratory)
TLUUNATIINIUIA NN

(VLSI Systems)
Banmasfindgaamngas

(Industrial Electronics)

Aransannmain

(Photonic Engineering)
mﬁﬂﬂﬂmeq%mquﬁ’iwmuLLWN%W
(Passive Radio Frequency Circuit Design)
Aransan ulagion

(Microwave Engineering)

10

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205351

01205353

01205354

01205355

01205356

01205357

01205363

01205365

01205366

01205367

01205372

01205381

01205412

AU RITUNARI TP BINA A 1
(Electromechanical Energy Conversion II)
UATRNNTN1FU AN ANIIARBING [ 1
(Electromechanical Energy Conversion Laboratory 1)
AnseanuuuTeuL A Tuanmns

(Electrical System Design in Buildings)
n19AATIEATEUL RN R A |

(Electric Power System Analysis 1)
Armngan i usegs

(High-Voltage Engineering)
AFINTINNITRDINTN

(llumination Engineering)
UAtRnNenIsALANLazIAaassiaTn

(Control and Instrument Laboratory)

M99 WU R ITRLANTATLANBIgARIMNT TN

(Industrial Automation and Control)

UfrAnnsnisaesruudnludfnaznisaauan Begaannngas

(Industrial Automation and Control Laboratory)

NM1998NLULSZUUNIFIFINSULATDY I8 LAZ DINBTALAZFH

(Embedded Design for Instrument and Sensor Networks)

ANYIFANTATEINANN

(Thermal Sciences)

I ATIANGE!

(Embedded System Design)
n19AATEA B UNNTAFNTTH WN
(Complex Analysis in Electrical Engineering)

11

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205413

01205415

01205416

01205421

01205422

01205423

01205424

01205425

01205426

01205427

01205428

01205429

01205431

ATTUINNITgNUTEy e

(Applied Random Processes)
N1TUIEHIBNINATN A

(Digital Image Processing)
N19UTEHIa Y o TN ED B LAz UULSUS
(Statistical and Adaptive Signal Processing)

a

FAINTIHNARUINGY

9

(Radio Frequency Engineering)

LA DAY RDFITLAHYF

(Communication Network and Transmission Lines)

Asdnsiadssynd
(Applied Coding)
svuulnsfmiifaia

(Digital Telephone Systems)
NNTRETIBINN

(Visual Communications)
nsReANSLULRAYA

(Digital Communications)

UTRn e

(Communication Laboratory)

n19Reans Bans

(Wireless Communications)
nsReanIAaTian

(Satellite Communications)
walulagndnngsunalulasdi@nnssfind

(Microelectronics Fabrication Technology)

12

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)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205432

01205433

01205434

01205435

01205436

01205437

01205438

01205439

01205441

01205442

01205443

01205445

01205446

AUNTUN A

(Optical Devices)

FaFuEanafiasia

(Semiconductor Sensors)
Adnnssiindnisdess

(Communication Electronics)
Bianneainddanisunns

(Biomedical Electronics)
mﬁﬂﬂﬂLLUUfJG%ﬂ’J’mﬁ"WﬂLLUULLEﬂﬁW
(Active Radio Frequency Circuit Design)
AanmasfindrinasdniuniaennEnasm
(Power Electronics for Energy Conservation)
ﬂ'ﬁﬂﬂﬂLLUUUiZﬁqﬂﬁ’J\‘]@ﬁiQNLL@uzﬁﬂﬂ
(Analog Integrated Circuit Application Designs)
A19BBNLULNATBIANTNIaing

(Electronic Circuit Design)
ARMUAZ TN UNIAR N RN 1
(Electromagnetic Fields and Waves 1)
AFAINTTHEYDINA

(Antenna Engineering)
UHURNIFAIAINTINELBINA

(Antenna Engineering Laboratory)
UfrRmsaranssnulasion

(Microwave Engineering Laboratory)

a

NTISLNINTZIARUINY

3

(Radio Wave Propagation)

13

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(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)



01205447

01205451

01205452

01205453

01205454

01205455

01205456

01205457

01205458

01205459

01205460

01205461

01205462

naRpaadnleiue

(Optical Fiber Communications)
MeARIsiLazUsTndlAaasdng i
(Analysis and Applications of Electrical Machines)
nsfuLARBWEae WA

(Electric Drives)

15999 WA A&

(Electric Power Plants)
A9AATIEATEUU IR RAS 1

(Electric Power Systems Analysis I1)
UfiRn1sn1simaneisruu iainas
(Electric Power Systems Analysis Laboratory)
UfiRn19Rrang s iuseg
(High-Voltage Engineering Laboratory)
natiaariugzuu Wiy

(Power System Protection)
g5uefintusruumindigda

(Harmonics in Power Systems)

auEedie [Midoeduensssuuings

(Basic Power System Reliability)
FLULATLANAINR

(Digital Control Systems)
mﬁmmuwﬁmﬁméﬁu
(Introduction to Dynamic Control)
NTIATUANNSTSUIUNTT
(Process Control)

14

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205463

01205464

01205465

01205466

01205467

01205468

01205469

01205471

01205472

01205473

01205474

01205475

01205483

UHURN1TNISATLANNTELINNNS

(Process Control Laboratory)
MIAUANIAZDITNINALALNTELIUNITAIE ABNATLAES
(Computer Control of Machines and Processes)
N9ALANAIEADNADLADS (WI935

(Real-time Computer Control)

sruLsiusAda s

(Introduction to Robotic Systems)

BBl TANTTLANANS

(Process Instrumentation)

FrUUAIUANRAa

(Embedded Control Systems)
Tassinaszamifiasuazassnmansaguinsaidasyand
(Applied Artificial Neural Networks and Fuzzy Logic)
FLUUNTSNAR INALLUNTEaNeFA

(Distributed Electric Generation System)

WRIUNY ALY

(Renewable Energy)
N19BRINHUAZATIANTTNRII T

(Energy Conservation and Management)
sruuiuazszuudyayiatiueinis

(Electrical Systems and Signal Systems in Buildings)
waluladuarniandnanialnimn

(Hard Drive Technology and Manufacturing)
susauuandmsulnIANAY

(Outside Plant for Telecommunications)

15

1(0-3-2)

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(3-0-6)

3(3-0-6)

3(3-0-6)



01205484

01205486

01205487

01205490

01205492

01205493

01205494

01205495

01205498

01200431

01200432

01200433

3. NNIAIYADNLAS

sruvUfiRnanenRowmasamiudeans i
(Computer Operating Systems for Electrical Engineers)
Banynaeindninds

(Power Electronics)
UfiRn1sBianmaafindrinas
(Power Electronics Laboratory)
ANATANET

(Co—-operative Education)

R QG G LI EEP O ARAYR

(Selected Topics in Power Engineering)

EBANIZYINAAINTIHATL @NLL’NZW‘I?’?@I

(Selected Topics in Control and Measurement Engineering)

BIRNIE AN TIHRDET

(Selected Topics in Communication Engineering)
Eaaangneiranssnasnnseing
(Selected Topics in Electronics Engineering)
Ueyniiniae

(Special Problems)
WANNITIAINTINTLUUIN

(Principles of Rail Engineering)
walulagasndng

(Rolling Stock Technology)
sruvaaiRdyasuazlnganuan
(Signalling and Telecommunication Systems)

Tidiasnidn 6  wiasfia

16

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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LN HATFANET

ASURRaN lHdindanl assnsaniafnEa

Y9N 1 aranasenwn 1

01200101
01204111

01417167
01420111

01420113
01999021
01355xxx

NIAABINIANTIN
AENRNADSUAZNTITIUTUNTH
ATRRFNERSIAINTTH |
AAndialy |
UFUANISAENS |

A meienisReans
NTHNEINGH

I

YN 1 aranseneIn 2

01208111

01403114
01403117
01417168
01420112
01420114
O1175xxx

01355%xxx

N9 EULLLAAINTTH
UTRnamanyaAivialy
ndnyaAviall
ATAAERTIAINTTH |
Nandvial I
UHURNSARNA |
fianssunarnEn
NYIBINGH

AmAnuwia lUngairnyEeAEns

FIH

FIIMNUETR
(7. 159818 -1 UFURANNT- 94 FANEIFEANDY)

1(1-0-2)
3(2-3-6)
3(3-0-6)
3(3-0-6)
1(0-3-2)
3(3-0-6)

FIUINNRUILTAR
(7. U958 - 94 UFURN15- 4. ANEIAIauLeY)
3(2-3-6)

1(0-3-2)
3(3-0-6)
3(3-0-6)
3(3-0-6)
1(0-3-2)
1(0-2-1)



Y97 2 aran1sANEIN 1 FTIRIRARIYNA
(B3. 05587823 UJURAN15- 2. Anm1 g anies)

01205211 A193ATIZA99T (AN | 3(3-0-6)
01205216 A9l eulUsunsnAsNRmasd NS LAFNS 3(3-0-6)
01205221 ArnnsunsanuiA 3(3-0-6)
01205291 AN NN 1(0-3-2)
01208201 1}1é’ﬂmﬁﬁugmmqﬂ@mﬂm%ﬁmﬂ‘ﬁu 3(3-0-6)
01208281 AnsRnamleeeu 1(0-3-2)
01417267 AIAFINASAAINTTH Il 3(3-0-6)
01175xxx A9NTINNAFNEN 1(0-2-1)
01355xxx ANYIDING 3( - -
59N 21(_ - -
9 2 nransAnEAd 2 FTUIRANIL T

(73159818 -1 UFUANT- 10 ANEIHIeALe )

01205212 A19AAT1E993 AN |1 3(3-0-6)
01205213 Ufjinng9995 i 1(0-3-2)
01205217 ATAANEASAAINTTH (AN 3(3-0-6)
01205231 WITUAZITUUBIRNNIaRNS | 3(3-0-6)
01205232 N19DANUULNAITAITNAURLFITINY 3(3-0-6)
01205251 AU A NE 1A DINE (RN | 3(3-0-6)
01205252 sruulnininaa e 3(3-0-6)

9N 19(18-3-38)



Y97 3 ArAn1sANEYIN 1 FINIRAHIYNA
(B3. 05587823 UJURAN5- 2. Anmisiag anies)

01205311 AYYIULATTELL 3(3-0-6)
01205312 psdnaziindsyndamsuasmns i 3(3-0-6)
01205332 UfiRn1sBiannasiing 1(0-3-2)
01205335 Tulaslnswmwes 3(3-0-6)
01205341 ARWLAT AR NS N WA | 3(3-0-6)
01205352 UTRnManIauasim A miAaana (Wi | 1(0-3-2)

A URNIZLADN 3( - -

59N 17( - -
9 3 nrmnsAnEAd 2 FIUIUANIL TG

(7. 055808 -1 UFURAN15- 2. Anmn e anies)

01205361 \apsfladnuaznsTana Wi 3(3-0-6)

01205362 FLUUATUANIZIAY 3(3-0-6)

01213211 TNAFNERTHIMTUAAING 3(3-0-6)
A URNIZLADN 9 - -

I 1 - -
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01205201

01205202

01205203

Arngsu Wsiudaediu 3(3-0-6)
(Introduction to Electrical Engineering)
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Direct current and alternating current circuit analysis. Generators and their uses. Motors
and their uses. Transformers. Three-phase systems. Power transmission system.

Electrical instruments.

Ufinsamangsn Wiy | 1(0-3-2)

(Electrical Engineering Laboratory 1)

v

AridesEeuNnfien : 01205201
UfriRnsfeniuEesiBeulidsimnssuinde v

Laboratory experiments on topics covered in introduction to Electrical Engineering.

AlannIafindamsudmniraniomas 3(3-0-6)

(Electronics for Computer Engineers)
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Solid state materials. Diode circuits. Rectifier and AC/DC conversions. MOS transistors.
Bipolar transistors. Switches. TTL circuits. Amplifiers. Power amplifiers. Pulse circuits.

Latches. Flip flops. Operational amplifiers. Power electronic devices and circuits.



01205204  AEnnsaindvialu | 3(3-0-6)
(General Electronics 1)
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Basic concepts of electrical circuits. Circuit elements. Circuit theorem and analysis.
Energy storage elements. Electronic properties of materials. Diode and diode circuits.

Electronic voltage and current sources. Operational amplifiers.

01205205  A&nnsefndviat I 3(3-0-6)
(General Electronics )
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Bipolar junction transistors. MOS field-effect transistors. Transistor bias circuits. Circuit
modeling and simulation. Logic integrated circuit families. Amplifier design. Design

parameters and issues. Integrated circuit building blocks.

01205206  Ufjufinnsdidnnasiindiialy 1(0-3-2)
(General Electronics Laboratory)
ArideaBaunnnian : 01205205 wEansanii
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Laboratory experiments on topics covered in General Electronics | and II.
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AN9AATIEA995 AN | 3(3-0-6)
(Electric Circuit Analysis 1)
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Definitions. Basic concepts and units. Circuit elements. Resistive circuits. Dependent
sources. Circuit theorem and analysis. Node and mesh analysis. Network theorem. Graph
theory. Energy storage elements. First order and second order circuits. Sinusoidal signal.
Phasor diagram. Alternating current steady-state analysis. AC power circuits. Three-

phase circuits.

AN9ALATIZRNaT NN 1] 3(3-0-6)
(Electric Circuit Analysis 1)
Ffidpaduunnnien : 01205211

ANHABIFOUULAYNITAATIZA IHTEUNULE S FIFTH4999978 N19RBLAREIBIAIHE
N’&ﬂ’]iLL‘UZN“N'TUﬂﬁsﬁLLﬂzﬂﬁiﬁiZﬂqﬂﬁT%Tuﬂ’]‘ﬁLﬂiﬁ:ﬁﬁfmfﬂ?i Sl UUNE LA NSNS

WIT WA YHBULRY 219998 aamaEin-aan

Complex frequency and s-plane analysis. Network function. Frequency response.
Laplace transformation and its application to circuit analysis. Resonance and scaling

circuits. Coupled circuits. Transformer. Two-port networks.



01205213 UfiiRn199993 i 1(0-3-2)
(Electric Circuit Laboratory)
Arfideidenanten : 01205211
UFiRnafenduEedidenbamnisinsisiams i |

Laboratory experiments on topics covered in Electrical Circuit Analysis I.

01205216  n19dieulusunsumenfawesdmsuimmns min 3(3-0-6)
(Computer Programming for Electrical Engineers)
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Computing concepts. Structured program development. Flows control functions. Arrays.
Pointers. Characters and strings. Formatted input/output. File processing. Stacks. Queues.

Linked lists. Tree structures. Searching. Sorting.
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ATIAPNARSAFINTTH (WA 3(3-0-6)
(Electrical Engineering Mathematics)
Fdpadauninen : 01417168
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Matrices and systems of linear equations. Vector spaces. Orthogonality.
Orthogonalization. Inner product spaces. Linear transformation. Eigenvalues and
eigenvectors. Diagonalization. Applications to optimization problems in  electrical
engineering. Numerical analysis. Numerical methods for linear algebra. Applications of

numerical methods in electrical engineering.

FLUVNNAILARDF5L I DIAN 3(3-0-6)
(Introduction to Power and Communication Systems)
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Analog and digital communication systems. Telephone network. Cellular telephone
system. Data communication and internet. Satellite communications. Optical fibers.
Future communication systems. Communication laws. Symbol and equipment of
electrical systems. Single-line diagram. Energy conservation. Load demand and load
factor. Power factor improvement. Lightning protection systems. Grounding system.

Safety laws related to electrical systems.
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Arangan nTANUIAN 3(3-0-6)
(Telecommunication Engineering)
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Elements of communications system. Telephone network. Traffic engineering. Analog and
digital signal. Pulse code modulation. Transmission. Data rate. Transmission media.
Mobile communications. Satellite communications. Optical communications. Power line

communications. Data communications

WITURZTTULBANNaafing | 3(3-0-6)
(Electronic Circuits and Systems I)

AiidesEaunnrian : 01205211
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Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of basic electronic circuits including diodes, bipolar junction
transistors and field-effect transistors. Transistor bias circuits and transistor small signal
analysis. Basic amplifiers. Operational amplifiers and its applications in linear and

nonlinear circuits. Multistage transistor amplifiers.
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01205251

(Digital Circuits and Logic Design)
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Number systems and codes. Boolean algebra. Combinational logic design principles and
practices. Logic design by using Karnaugh map. Sequential logic design principles and
practices. Logic design by using state machine. Synchronous and asynchronous
sequential logic design. Various families of digital integrated circuits. Programmable logic

devices. Interfacing with analogue circuits. Introduction to computer aid design for digital

logic design.

AU R TUNR SRR IN A TS | 3(3-0-6)
(Electromechanical Energy Conversion I)
Ffideaduunnnen : 01205211
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Energy sources. Magnetic circuits. Principles of electromagnetic and electromechanical
energy conversion. Energy and co-energy. Principles of rotating machines. DC machines.
Starting method of DC motors. Methods of DC motors speed control. AC machines.

Theory and analysis of single phase and three phase transformers.
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szvuwAdaadeediu 3(3-0-6)

(Introduction to Electric Power Systems)

Arfideidenanten : 01205211
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Physics of electricity. Basics of alternating—current power. Basic concepts of electric
generators. Electric loads. Power transmission and distribution. Overview of power

system performance including reliability, security, stability, and power quality. Concepts

of power system operation and planning. New technologies in power systems.

MIRNeUAN 1(0-3-2)
(Electrical Practice)
msRnsufeatugUnslinyagiuuaznis@iuans i

Workshop practice in basic electrical equipment and in wiring installation.

UfiRnsBianmasfinddmsuiransnanfiones 1(0-3-2)
(Electronics Laboratory for Computer Engineers)

Fufidaaduuninen : 01205203
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Laboratory experiments on topics covered in Electronics for Computer Engineers.
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01205306

(Digital Circuits and Microcontrollers)
Ffifipeiennnnen : 01205231
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Number systems and codes. Boolean algebra. Combinational and sequential logic circuit
design. Karnaugh map. State machine. Synchronous and asynchronous sequential logic
circuit design. Hardware and software development tools for microcontroller.
Microcontroller architectures and peripherals. Compilers and debuggers. Timer and

interrupt systems. Interfacing of devices. Data communication and networks.
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(Digital Circuits and Microcontrollers Laboratory)
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Laboratory for digital circuit and microcontrollers.
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(Signals and Systems)
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Continuous-time and discrete—time signals and transform analysis techniques. Linear and
time-invariant systems. Transfer functions. Fourier series. Fourier transform. Laplace and
z transform. Sampling theorem. Solution of differential and difference equations using

transforms. Applications of signals and systems. Modern techniques in signal and system

analysis.
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(Applied Probability for Electrical Engineers)
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Axioms of probability. Conditional probability. Independent events. Independent trials.
Discrete random variables. Continuous random variables. Expectation. Functions of a
random variable. Conditional distribution. Conditional expectation. Pairs of random
variables and their joint distribution. Function of two random variables. Independent

random variables. Random vectors. Moment generating functions. Sum of independent

random variables. The Central Limit Theorem.
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(Digital Signal Processing)
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Discrete-time signals and systems. Fourier transform and discrete Fourier transform.
Z transform. Sampling of continuous time signal. Transform analysis of linear time-
invariant systems. Structures for discrete-time systems. Digital signal processing

applications.

UURN19UsTHIadey ey 1WA 1(0-3-2)

(Digital Signal Processing Laboratory)

ArfidaaBauninien : 01205314
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Experiments for digital filter design. Finite impulse response filter design and infinite
impulse response filter design. Fast Fourier transform. Currently interesting projects in

digital signal processing applications.
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ANFBBNULLLAZNTITYIN L ARNANTUI LN A Y 1RV R 3(3-0-6)
(Digital Signal Processing Design and Implementation)

Fdpaduunnien : 01205314
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Digital signal processing system and development tools. Finite impulse response and
infinite impulse response filtering design. Discrete fourier transform and fast fourier
transform. Real-time digital signal processing system implementation. Digital signal
processor architecture. Hardware and software design of real-time digital signal

processing system.

WANNTADENS 3(3-0-6)

(Principles of Communications)
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Introduction to signal and systems. Spectrum of signal and applications of Fourier Series
and transform. Analog modulation, AM, DSB, SSB, FM, NBFM, and PM. Noise in analog
communications. Nyquist’s sampling theory and Quantization.  Binary baseband
modulation. Pulse analog modulation. Pulse code modulation (PCM). Delta modulation
(DM). Multiplexing. Time-division multiplexing (TDM). Introduction to transmission lines,
radio wave propagation, microwave components and satellite communications, optical

communications.

nsfeansiayauaziAzaYney | 3(3-0-6)
(Data Communications and Networks |)
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Introduction to data communications and networks. Layered network architectures.
Point-to—-point protocols and links. Delay models in data networks. Multi-access

communications. Routing in data networks. Data flow controls. Data security.

nsfeansliayauaziAaadig i 3(3-0-6)

(Data Communications and Networks 1)
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Protocols and architectures of data networks. Broadband networks. Client-server
computing. Naming and addressing. Media access protocols. Routing and transport
protocols. Flow and congestion control and other application-specific protocols. Network

security. Multicasting. Network planning and design. Traffic management.
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TaannearangaN Wi 3(3-0-6)
(Electrical Engineering Materials)
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Structure of materials. Electrical properties of materials. Magnetic properties of materials.
Optical properties of materials. Electrical conductors. Introduction to semiconductor
devices. Superconductivity. Solid, liquid and gas dielectrics. Applications of materials in

electrical power devices.

WITuarITUUBIAnNIeing I 3(3-0-6)
(Electronic Circuits and Systems 11)

Afifpeeunntien : 01205231
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Frequency responses of BJT, JFET and multistage amplifiers. Miller effect. Current mirror
and current source circuits. BIFET, BiIMOS and BiCMOS differential amplifiers. Op amp
characteristics. Op amp active filters. Negative feedback system analysis. Tuned-

oscillator circuits. Power electronic devices.
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UfjiRn1sBianmasiing 1(0-3-2)
(Electronics Laboratory)

Ariideidensnten : 01205231
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Laboratory experiments on topics covered in Electronic Circuits and Systems I.
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UfiRnsBiannsnfindiug 1(0-3-2)

(Advanced Electronics Laboratory)
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Laboratory experiments on updated topics in electronics.

ARnvTafindaniuzaasuds 1(0-3-2)
(Solid-State Electronics)

Ffidaaduunnnien - 01205231
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Introduction to semiconductor devices. Energy band structure of crystals. Introduction to
quantum theory of semiconductors in equilibrium. Transport of carriers in semiconductors.
Introduction to semiconductor junctions. Bipolar junction transistor. Unipolar field—effect

transistor.
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(Microprocessor)
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Introduction to microprocessors. Structure of microprocessors. Assembly programming.

Interface techniques. Memories. Input-output interfaces. Applications of microprocessors

in instrumentation systems. Applications of microprocessors in automation systems.

01205336 UfjiAnsulasinsizasns 1(0-3-2)
(Microprocessor Laboratory)
ArfidasBeunnnien : 01205335 Waandauiv

=

UfriRnnsifigaiuEesidenbianmlasinsoanes

Laboratory experiments on topics covered in Microprocessor.



01205338

01205339
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(VLSI Systems)

Ffifieieunnten : 01205232
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Theories and models of MOS transistor. CMOS gate construction. Integrated circuit
technology and fabrication process. Techniques and rules for IC design. Performance
estimation using CAD and simulation tools. Optimizing the performance of CMOS circuits.
Theories of FPGA and related technologies. Prototyping VLSI circuits using VHDL. Testing

and optimizing.

Bannsaindgrammngas 3(3-0-6)

(Industrial Electronics)
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Fefidpadeunnnen : 01205231
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Electronic circuits for automatic manufacturing. Data acquisition  circuits.  Power
semiconductor devices. Input and output devices for industrial control. Basic principles of
power electronic circuits. Controlled rectifiers. DC-to-DC converters. Inverters and solid—
state relay. Controller circuits for DC motors. AC motors and special-purpose motors.

Industrial robots and data communication between intelligent machines.
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(Electromagnetic Fields and Waves I)
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Vector analysis. Electrostatic fields. Potential and energy. Conductors and dielectric.
Capacitance. Convection and conduction currents. Solution of Laplace’s and Poisson’s
equations. Magnetostatic fields. Inductance. Displacement current. Time-varying

electromagnetic fields. Maxwell’s equations.

Afanagyinaeiin 3(3-0-6)

(Photonic Engineering)

v

Fefidaadeuninen : 01205341

-4

o g A 1 @ o % %

ViANAERSIZ9AaN auinulmAn Wil nisasfiauuaznisinm WAuatans
Basp1Asa N15uNSIRuaTN19A59990 Tnanlsirdu n1sunsnaanuaznsaNius
nMsRaauu siuransyiies solansnil wmalulagnisadnduuulneein nns

Uszynd

Wave optics. Electromagnetic field. Reflection and refraction. Geometrical optics.
Radiation and detection. Polarization. Interference and coherence. Diffraction. Fourier

optics. Holography. Photonic switching technology. Applications.
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(Passive Radio Frequency Circuit Design)
ArfidaSauninien | 01205231
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Lumped elements at radio frequency. Transmission line theory. Impedance and
admittance charts. N-port network parameters. Sonnet electromagnetic simulation
software. Passive devices, couplers, filters. Input and output matching networks for

amplifier. Measurements of S—parameters and transmission-line parameters

Arangan Wlasian 3(3-0-6)
(Microwave Engineering)
Ffidpaduunnnen : 01205341
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Maxwell’s equations and boundary conditions. Transmission-line theory. S parameters.
Smith charts. Impedance matching. Microwave transmission lines and waveguides.
Microwave resonators and filters. Microwave network analysis. Power dividers and

directional couplers. Microwave systems and applications. Microwave measurements.
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(Electromechanical Energy Conversion Il)

ArfideaBannnnen : 01205251
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Transformers in three phase systems. AC machine structure. Synchronous machines.
Single phase and three phase induction machines. Steady state performance and
analysis of induction machines and synchronous machines. AC single phase motor

structure and performance. Protection of machines.

UATANNTNTULAIRINANTUARING [ | 1(0-3-2)
(Electromechanical Energy Conversion Laboratory I)

AfidiosFensnrion : 01205251
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Laboratory experiments on topics in Electromechanical Energy Conversion | and parts of

Electromechanical Energy Conversion Il and other related topics.

UHTANIINITUURINUNAIWAZBINA WA 1 1(0-3-2)
(Electromechanical Energy Conversion Laboratory 1)

Fufidpaduunnnien : 01205351
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Laboratory experiments on topics in Electromechanical Energy Conversion Il and others

related topics.
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(Electrical System Design in Buildings)
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Basic design concepts. Power distribution schemes. Codes and standards for electrical
installation. Electrical wires and cables. Raceway. Electrical equipment and apparatus.
Electrical drawing. Load calculation and estimation. Wiring design. Short-circuit
calculation. Grounding system for electrical installation. Coordination of protective devices.
Lighting and appliances circuit design. Motor circuit design. Load, feeder and main
schedule. Power factor improvement and capacitor bank circuit design. Emergency

power systems.

N193ATIEATLUL INRNARS | 3(3-0-6)

(Electric Power System Analysis |)
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Electrical power system structure. Sources of electric energy. Conventional and
renewable energy power plants. Load characteristics. Generator characteristics and
models. Power transformer characteristics and models. Transmission line parameters and
models. Electrical power distribution systems. Introduction to distributed generation.

Power system equipments.
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01205357

(High-Voltage Engineering)
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Generation and uses of high-voltage. High-voltage measurement techniques. Electric
field and insulation techniques. Breakdown of gas, liquid and solid dielectrics. Test of
high-voltage material and equipment. Lightning and lightning protection. Insulation

coordination.

AFINTINNITADING N 3(3-0-6)
(llumination Engineering)
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Light sources. Light and color. Luminaries. Basic illumination. Lumen method. Point-point
method. Interior lighting techniques, resident, office, school, hotel, industry, etc. Exterior
lighting techniques, floodlight. Area lighting. Street lighting techniques. Sport lighting

techniques.
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(Electrical Measurements and Instruments)
Ffdaaduunnnen - 01205231
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Units and standards of electrical measurements. Instrument classifications and
characteristics. Measurement analysis. Measurement of DC and AC current and voltage
using analog and digital instruments. Power, power factor and energy measurements.
Measurements of resistance, inductance, and capacitance. Frequency and period/time-

interval measurements. Noises. Transducers.

TLUUATUANITILEN 3(3-0-6)

(Linear Control Systems)
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Mathematical models of systems. Closed-loop and open-loop control systems. Transfer
functions. Signal flow graphs. Time-domain and frequency domain analysis and design
of control systems. Root-locus. Nyquist plots. Bode plots. System stability. Introduction to

state-space representations.



01205363

01205365

01205366

RN ATLANLALIATEINDIR 1(0-3-2)
(Control and Instrument Laboratory)
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Laboratory for Electrical Measurements and Instruments, and Linear Control Systems.

N1991992 U8R BTRLA N3 ATLANBIgAETMNT TN 3(3-0-6)
(Industrial Automation and Control)
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Introduction to industrial control. Analog signal conditioning. Digital signal conditioning.
Sensors and transducers. Actuators. Analog controllers. Digital controllers. Sequence
control. Programmable logic controllers (PLC). PLC programming. PLC Interfaces. Relay,

timers, counters and PLC applications in automation systems.

UfiAn1sn1sanessuusn luifuaynisauan i Begaannngss 1(0-3-2)
(Industrial Automation and Control Laboratory)
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Laboratory for Industrial Automation and Control
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(Embedded Design for Instrument and Sensor Networks)
ArfidaaSeunnien : 01205335
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Introduction to embedded system for instrument and sensor networks. Signal converters.
Signal transmitters. Instrument and sensor network structures. Recommended standards.
Communications in instrument and sensor network. Network protocols and protocol
layers. Task scheduling. Program structure design and implementation for instrument and

sensor networks.

01205372  ANYIFNEATEUNNTN 3(3-0-6)
(Thermal Sciences)
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Fundamental concepts of thermodynamics, fluid dynamics, combustion and heat transfer.
Law of thermodynamics. Ideal gas law. Fluid mechanics. Combustion. Heat transfer.

Steady flow devices. Refrigeration cycles. Internal and external flows.
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NM199DNLUDSZUUNIF 3(3-0-6)
(Embedded System Design)
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Principle of embedded system design. Embedded software concept. Embedded system
programming using high level language. Principle and application of real-time operating
system for embedded system. Hardware and software co-design techniques and

verification techniques. System testing.

R NG 1
(Internship)
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Internship for Electrical Engineering in private enterprises, government agencies,
government enterprises or academic places at least 240 hours and at least 30 workdays

in order to get experiences from the assignment.
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(Complex Analysis in Electrical Engineering)

AAdpadsuNinen : 01205311
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Complex number and complex functions. Cauchy-Riemann equation. Analytic functions.
Harmonic function. Cauchy integral theorem. Taylor and Laurent series. Residue

theorem. Complex integration. Conformal mapping. Applications in electrical engineering.

nvUaNNIgNlsEynd 3(3-0-6)

(Applied Random Processes)

Afifeeieunnien : 01205312
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Probability. Random variables. Function of random variables. Moments and conditional
statistics. Sequence of random variables. General concepts of random processes.
Spectral analysis. Analysis and processing of random signals. Markov chains. Estimation

and decision theory. Application of random processes to communication and signal

processing.
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(Digital Image Processing)
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Fundamentals of digital image processing. Image enhancement in spatial. Image
transform. Enhancement in frequency domains. Image restoration. Color image
processing. Wavelets and multi-resolution processing. Morphological image processing.
Image segmentation and classification.  Representation and  description.  Object

recognition.

N19UTENINA Y o TN AT ALAzLUUUSUAR 3(3-0-6)

(Statistical and Adaptive Signal Processing)
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Discrete time signal processing. Random processes. Linear signal models. Nonparametric
power spectrum estimation. Optimum linear filters. Least-squares filtering and
prediction. Signal modeling and parametric spectral estimation. Adaptive filters. Array

signal processing.
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(Radio Frequency Engineering)
Arfidasdeunirien : 01205231 waz 01205321
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Design of radio transmitter and receiver circuits: oscillators, mixers, tuned power
amplifiers, wideband transformers, and phase lock loops. Radio frequency measuring
techniques. Radio receiver architecture. Receiver sensitivity and its noise performance.

Spurious response and intermediate frequency selection. Digital modulation and

demodulation.

LA DAY RDFITLAHLF 3(3-0-6)

(Communication Network and Transmission Lines)
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Network theorems. Analysis and design of equivalent one-port and two-port. Series
and parallel resonance. Multiple resonances. Wave filters. Impedance transformation and
matching networks. Network approach to theory of transformation line. Telephone line.

Utilization of transmission lines for impedance matching.



01205423

01205424

nadnsiadssynd 3(3-0-6)
(Applied Coding)
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Fundamentals of information theory. Data compression and source coding.
Channel capacity. Run-length-limited codes. Linear block error-correcting codes.
Cyclic codes. Convolutional codes. Trellis—coded modulation. Cryptography.

Shannon’s coding theorems.

sruuInafmyiaava 3(3-0-6)
(Digital Telephone Systems)

Ffidpaduunnnien : 01205321
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Public analog telephone network. Descriptions and comparison of voice digitization
algorithms. Digital transmission and multiplexing. Digital switching architecture.
Switching system operation and circuits. Network synchronization. Digital telephone

networks control and management. Traffic analysis. IP telephony systems. Network

integration with wireless and data networks.
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(Visual Communications)
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Fundamental of visual communication and television. Information theory. Models of
human vision system. Bilevel image coding. Transform image coding. Video formation
and representation. Video sampling. Video coding and motion estimation. Scalable
video coding. Video compression standards. Stereo and multi-view sequence

processing. Error control in video communications. Video over internet and wireless

networks.
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(Digital Communications)
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Review of the sampling theorem. Probability and random processes. Line coding and
pulse shaping. Signal detections. Digital modulation techniques. Performance analysis.
Introduction to information theory. Source coding. Channel coding. Introduction to

synchronization. Interesting modern digital communication topics.
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(Communication Laboratory)
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Laboratory experiments on topics covered in Communication Systems |.

ATRaaNs Bans 3(3-0-6)
(Wireless Communications)
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Fundamentals of wireless communication systems. Cellular concepts and cellular system
design fundamentals. Mobile radio propagation. Large scale path loss. Small scale fading
and multipath. Modulation techniques. Spread spectrum and commercial wireless

system standard.
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(Satellite Communications)
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Theory and practice of satellite communications. Orbital aspects. Modulation and

multiplexing. Coding. Multiple access techniques. Satellite link design. Propagation

effects. Earth terminals and very small aperture terminal networks.
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(Microelectronics Fabrication Technology)
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Microelectronics fabrication technology. Crystal growth. Substrates. Clean rooms.
Diffusion. Oxidation. lon implantation. Lithography. Etching. Thin film deposition. Device
isolation and metal contacts. CMOS technology. Si bipolar device technology.

Micromachined technology.
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(Optical Devices)
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Light. Solid state physics. Modulation of light. Display devices. Principle of laser
operation. Types of laser. Technique and application of laser. Photodetectors. Optical

fiber waveguides.

OEITE TNy 3(3-0-6)
(Semiconductor Sensors)
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Evolution of semiconductor sensors. Classifications of semiconductor — sensors.
Semiconductor fabrication technologies. Acoustic sensors. Mechanical sensors. Magnetic
sensors. Radiation sensors. Thermal sensors. Chemical and bio-sensors. Integrated

sensors. Micromachined sensors and microelectromechanical system sensors.



01205434

01205435

Adnnaefindnisdesns 3(3-0-6)
(Communication Electronics)
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Fundamentals of communication electronics. Amplitude modulation circuits. Frequency
modulation circuits. Digital modulation circuits. Communication circuits. Coding circuits.
Digital transmission circuits. Network communication circuits. Transmission lines. Wave

propagation. Antennas. Waveguides and radar. Microwaves and lasers. Television.

Optical fiber.

AannIaindaanigunng 3(3-0-6)
(Biomedical Electronics)
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Introduction to the fundamental and terminology in physiology sources and properties of
bioelectric potentials of heart, brain and muscle. Dynamic characteristic of biomedical
instrumentation. Interference and instability of the system. Common biomedical circuits
and applications of electronics for clinical used. Filtering techniques. Patient safety.
Transducer and electrode for biophysical measurements. Specials topics in ultrasonic,

telemetry, biomedical computers and microprocessors.
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(Active Radio Frequency Circuit Design)
Afidadauninien : 01205231
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Transmission line analysis. Smith charts. N-port networks. Active radio frequency
components and modeling. Radio frequency amplifiers. Oscillators. Mixers. Radio
frequency receivers and transmitters. Computer-aided design of radio frequency

circuits. Measurement techniques.

@/ o o/ o g

Branmasindrindsaniun1TenEnEWAIIm 3(3-0-6)
(Power Electronics for Energy Conservation)
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Energy conservation law. Power factor improvement. Balanced load adjustment. Main
distribution board. Transfer switches. Applications of transformer for energy
conservation. Energy saver lamp and ambient light utilization. Electronic ballasts.
Electronic transformers. Inverter circuits and application. High efficient motors. Soft start

and induction motor control. Solar cell power systems. Case study.
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(Analog Integrated Circuit Application Designs)
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Analog integrated circuit fundamentals. Negative feedback and loop gain analysis.
Design of application circuits. Voltage to current and current to voltage converters.
Current amplifiers. Differential amplifiers. Instrumentation amplifiers. Integrated circuit
powering. Current-feedback. Cascade amplifiers. Low-voltage amplifiers. Type and
application of active filters. Switching regulators. Voltage reference circuits. Analog to

digital and digital to analog converters. Nonlinear amplifiers. Phase-locked loop circuit.

A1TEBNLULINATEIRNNTaANE 3(3-0-6)
(Electronic Circuit Design)
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Rectifier design for single phase and multiphase. Specification of transformer. Diodes
and capacitors. Filter networks. Linear voltage regulators. Switching regulators. Inverter
design. Bias and stability techniques. Frequency response of AF amplifiers. Voltage and

power amplifiers. Driving power MOSFET. Advanced applications of Op-Amps.
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(Electromagnetic Fields and Waves 1)
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Maxwell's equations. Electromagnetic waves. Wave polarization. Reflection and
refraction of waves. Pointing vector and flow of power. Guided waves. Transmission

lines. Waveguides. Interaction of fields and matters. Radiation.
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(Antenna Engineering)
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Basic definitions and theorems. Formulation of radiation problems.  Isotropic point
sources. Power and field patterns. Directivity and gain. Radiation impedance. Wave
polarization. Radiation from current elements. Radiation properties of wire antennas.

Linear array antennas. Uda-Yagi antennas and log-periodic antennas. Aperture

antennas. Smart antennas. Microstrip antennas. Antenna measurements.
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(Antenna Engineering Laboratory)
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Laboratory experiments on topics covered in Antenna Engineering.

UfriRnsaranssnulasion 1(0-3-2)
(Microwave Engineering Laboratory)
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Laboratory experiments on topics covered in Microwave Engineering.
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(Radio Wave Propagation)
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Ground wave propagation. Sky wave propagation. Space wave propagation. Narrow

band fast fading. Wide band fast fading. Cellular propagation.
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(Optical Fiber Communications)
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Cylindrical dielectric waveguides and propagating conditions. Structures and types of
optical fiber. Optical fiber parameters. Optical fiber production. Signal degradation in
optical fibers. Optical sources. Modulation techniques. Optical detectors. Optical
receivers. Optical repeaters and amplifiers. Optical components. Link budget

calculations.
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(Analysis and Applications of Electrical Machines)
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Motor applications. Control of motors by contactor and relay. Introduction to machine
dynamics. Solid state control of motors. Special machines. Starting methods  of
polyphase induction motors and polyphase synchronous motors. Fractional horse-power

motors.
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(Electric Drives)
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Development of electric drives. Electric drive components. lLoad characteristics.
Operating region of electric drives. Starting and braking methods of electric motors.
Calculations of sizing and power transmission of electric motors. Torque-speed
characteristics of electric motors. Types of controllers for electric drives. DC motor drives.

AC motor drives. Servo drive system. Application of electric motor drives in industrial

automation systems.

T599n9 A aY 3(3-0-6)

(Electric Power Plants)
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Load curve. Load duration curve and load factor. Diesel power plant. Steam power
plant. Gas turbine power plant. Combined cycle power plant. Hydro power plant.
Nuclear power plant. Renewable energy resources. Economic operation in power
system. Type of substations. Substation equipment. Substation layout. Lightning

protection. Grounding system.
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(Electric Power System Analysis II)
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Transmission and distribution networks calculation. Load flow. Load flow control.

Symmetrical and unsymmetrical short circuit analysis. Power system stability. Economic

operation.

UfiRn1sn1simsneiisruu iainas 1(0-3-2)

(Electric Power System Analysis Laboratory)
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Laboratory experiments about Electric Power System Analysis | and Electric Power

System Analysis II.
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(High-Voltage Engineering Laboratory)
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Laboratory experiments on topics covered in High-Voltage Engineering.
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(Power System Protection)
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Causes and statistics of faults. Fundamental of protection practices. Instrument
transformer and transducers. Protection devices and protection systems. Role of
protective relays. Relay structures and characteristics. Overcurrent and earth fault
protection for transmission lines. Differential protection. Transmission line protection by
pilot relaying and distance relaying. Transformer protection. Generator protection. Bus—

zone protection. Motor protection.

g5uefintusruuminiiga 3(3-0-6)
(Harmonics in Power Systems)
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Quality and pollution in power systems. Harmonic sources. Harmonic effects. Harmonic
measurements. Standard of harmonic level. Harmonic penetration in power systems.

Harmonic elimination.
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(Basic Power System Reliability)
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Rules of reliability. Independent and dependent events. Discrete and continuous random
variables. Failure density function. Application of binomial. Poisson and exponential
distributions in reliability evaluation. Series systems. Parallel redundant systems. Partially
redundant systems. Standby redundant systems. Minimal cutset analysis. Markov

process. Monte Carlo simulation interruption indices.
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(Digital Control Systems)
Afifeedeunnien : 01205362
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Discrete-data and digital control systems. Signal conversion and processing.
Z transform and modified z transform. Transfer function. Block diagram. Signal flow

graph. State variable techniques. Controllability. Observability. Stability. Optimal control.
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(Introduction to Dynamic Control)
ArfidasEeuniniewn : 01205362

wuIaesligRaniur n9AmssitigReniue nseenuuuligRaniuy sru

pouANoa LD NsaLes HerffunssnmnresssuuauandiBai

State-space model. State-space analysis. State-space design. Discrete-time control

systems. Describing functions of nonlinear control systems.

01205462 ﬂﬁiﬂfJU@NﬂiZU’Juﬂ”l‘j 3(3-0-6)
(Process Control)
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Process control. Elements in process control system. Discrete and continuous process
control system. PID control system. Feedback control. Feed forward control. Adaptive

control and predictive control. Examples of industrial process control.
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(Process Control Laboratory)
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Laboratory for Process Control.
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(Computer Control of Machines and Processes)
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Computer control. Elements of discrete modeling. Discrete controller design control
computers. Computer interfacing. Sensors for computer control. Command generation in
machine and process control. Sequential control using programmable logic controllers.

Process modeling.

NN9AILANAIEADNADLADS (WI935 3(3-0-6)

(Real-Time Computer Control)
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Introduction to real-time system. Concepts of computer control. Computer hardware
requirements for real-time applications. DDC control algorithms and  their

implementations. Design of real-time languages. Programming languages.
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(Introduction to Robotic Systems)
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Design, analysis, control, and operation of robotic mechanisms. Use of homogeneous
coordinates for kinematics and dynamics. Camera orientation. Sensors and actuators.

Control. Task planning. Vision and intelligence.

LAABENHBIANSTLINNS 3(3-0-6)

(Process Instrumentation)
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Introduction to measurement and control devices. Analog and digital transducers.
Pressure measurement techniques. Differential pressure transmitter. Fluid flow
measurement includes primary meters, secondary meters and special method.
Measurement of temperature includes non-electric methods, electric method and
radiation method. Types of liquid level measurement, direct liquid level measurement,
indirect liquid level measurement includes hydrostatic pressure methods, electrical

methods and special methods. Conventional controller.



01205468

01205469

FrUUAIUANRAD 3(3-0-6)
(Embedded Control Systems)
ArfidasEeuniriewn : 01205335
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Introduction to embedded control systems. Programming language. Real-time operating
systems. Interfaces between sensors, actuators, and embedded controllers. Applied

control theory. Algorithms and implementations in embedded control systems.

Tasvinelsramifienuarnssnemansaguiasaidalsygnd 3(3-0-6)

(Applied Artificial Neural Networks and Fuzzy Logic)
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Matlab and Simulink. Derivative-based optimization. Fuzzy logic and fuzzy set theory.
Membership function. Fuzzy rule and fuzzy reasoning. Fuzzy inference system.
Applications of fuzzy logic. Implementation of fuzzy logic in engineering applications.
Artificial neural networks concepts. Perceptrons. Adaline and medaline. Back
propagation. Recurrent neural networks. Self-organizing maps. Implementation of neural

networks in engineering applications.
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FTUUNTSNAR IAWLUNTEanesia 3(3-0-6)
(Distributed Electric Generation System)
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Introduction to distributed generation. Technologies of distributed generation.
Conventional and renewable energy technologies. Grid interconnection. Technical impact
of distributed generation on distribution system. Loss. Voltage profile. Reliability.

Protection. Load flow. Smart grids. Economics aspects.

WRIUNY WAL 3(3-0-6)
(Renewable Energy)
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Introduction to energy systems and renewable energy resources. Potential of renewable
resources in Thailand. Difference of conventional and renewable energy technologies.
Renewable technologies such as solar, wind, biomass, geothermal, biogas, municipal
solid waste, wave energy, fuel cell. Energy storages. Laws, regulations, and policies of

renewable energy. Economics aspects.
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N9BRINEUATN1TIANTTNRITHY 3(3-0-6)
(Energy Conservation and Management)
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Fundamental of energy efficiency. Principle of energy efficiency in building and industry.
Load management. Laws and regulations of energy conservation. Energy Management
and analysis in building and industrial. Technical aspects to use energy efficiently in
lighting system, heating ventilating and air-conditioning (HVAC) systems. Industrial
motor. Co—generation. Energy Conservations and management measures and economics

analysis.

sruuiuazsruudyynlueans 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
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Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

protection systems. Standby generators. Other systems for modern buildings.
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waluladuarniandnaninlnsm 3(3-0-6)
(Hard Drive Technology and Manufacturing)
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Structure and operation of hard drive. Writing and reading data. Magnetic recording
head and disc. Reading and recording channel. Reading head positioning control system.
Hard drive manufacturing and testing. Electrostatic discharge protection. Clean room and

micro-contamination control. Computer interface.

IUABUUANAASU YT AN U AN 3(3-0-6)
(Outside Plant for Telecommunications)

AEFILAZNIT I F1ENBILAINATE LAY Fgiaidawnudannazdulesinuas a1g
HUA N9AMUALEULATHIRTT N nnsRARIENEATALLUBINALAZLUURSAY 1Ay
ANSLABENINU NNTBAS NNTEeNE s LazN1sTasiRagananduazeulesn nns
UsznouAnFarsuazaulszniod n13TanaaaunIAauIN lafifens fadimensi

NUNATHYI LA LL’N:ZTE[‘LI%G]

Transmission lines and their applications. Multicore copper wire. Coaxial cable and
optical fibers. Color counting. Line marking and standard. Arial and buried cable
installation and site preparation. Shielding. Splicing and preventing the cable from
animals and civil works. Cost estimation and budget. Field test measurements. OTDR.

Optical spectrum analyzer and hybrid.



01205484

01205486

sruvUfiRnanenRowmesamsudeans i 3(3-0-6)
(Computer Operating Systems for Electrical Engineers)

AnfidiasBaunnnion : 01205216
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Operating systems. Major components of operating systems including management.
Synchronization and deadlocks. Memory management. Input/output subsystems. File
system management. Interesting topics related to operating systems. Distributed

operating systems. Interconnection networks. Multiprocessor systems.

AANNTBANAANA 3(3-0-6)
(Power Electronics)
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Characteristics of power electronics devices. Power diode Thyristor. GTO. Power bipolar
Transistor.  Power MOSFET. IGBT. Characteristics of magnetic material. Power
transformer core. Ferrite core. Iron powder core. Converters. AC to DC converter. DC to
DC converter. AC to AC converter. Inverter. DC to AC converters. Frequency changer.
Solid state motor drive. Direct current motor control. Induction motor control.

Synchronous motor control.
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UfiRn1sBianmanfindrinas 1(0-3-2)
(Power Electronics Laboratory)

Arfideidennnten : 01205486
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Laboratory experiments on topics covered in Power Electronics.

ANATANET 6
(Co-operative Education)
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On the job training as a temporary employee in order to get experiences from the
assignment for Electrical Engineering.

Trsesdmangsumwin | 1(0-3-2)

(Electrical Engineering Project I)
Wenuavidaurinlasssuiinaulaluanadmngsanin

Select and prepare interesting project in electrical engineering.

ZRURNENAAINTTH WHNAAS 3(3-0-6)

(Selected Topics in Power Engineering)
Anwintefiinanlantedmnssumiaiigs

Study in selected topics in power engineering.
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01205495

01205497

BBUANIENNIAINTTHATLANUAZNITIA
(Selected Topics in Control and Measurement Engineering)

Anuindiafiinanlalumadmnssnaaunnuaznisin

Study in selected topics in control and measurement engineering.

BBIRNITNNIFINTTNNDET
(Selected Topics in Communication Engineering)
Anuindafinaulaluanaidmnsanaasng

Study in selected topics in communication engineering.

FRIRNITNNIFAINTTNBANNTB AN
(Selected Topics in Electronics Engineering)
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Study in selected topics in electronics engineering.

NHHNWN

(Seminar)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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Presentation and discussion on current interesting topics in electrical engineering at the

bachelor’s degree level.
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eynfLe 1-3
(Special Problems)
nRNENAUATININAFNTTH N FuUSyyeE uaziBeuEs@asiiugnenn

Study and research in electrical engineering at the bachelor’s degree level and complied

into a written reports.

Trs9sAmangss mwin 1 2(0-6-3)
(Electrical Engineering Project II)

ArTideaBeunanien : 01205491
vinlasssmsiaifiasannignlassendrmngau i |

Continuing the same project as in electrical engineering project I.
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01200431

PANNITIAINTINTZUUIN 3 (3-0-6)
(Principles of Rail Engineering)
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Thailand rail systems, State railway of Thailand system, BTS system, Operation and
maintenance, Permanent way, Track works, Diesel locomotives, Diesel multiple units,
Electric multiple units for mass rapid transit, Signalling and telecommunication systems,
Supervision control and data acquisition system, Power supply system, Field trips

required.
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01200433

wiAlula8vs0ans 3 (3-0-6)

(Rolling Stock Technology)
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Thailand's rolling stocks, Diesel locomotives, Diesel multiple units, Electric multiple unit
for mass rapid transit and commuter, High speed rolling stocks, Monorail rolling stocks,
Trams and light rail rolling stocks, Train performance, Wheel-rail interactions, Rail

vehicle dynamics, Rolling stock maintenance, Field trips required.

sruueoiRR Y ILAL INANUI AN 3 (3-0-6)

(Rolling Stock Technology)
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AN1F134 : 01200431
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Thailand's signalling, telecommunication, supervision control and data acquisition system,
And power supply systems, Interlocking system, Wayside equipments, On-board
equipments, Rail telecommunication system, Central train control center, Rail power
supply system, Third rail system, Catenary cables and pantographs, Rail power stations,

Field trips required.























