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1. NNARIAIANEITA (L Tisiagndn 30 wdasfia
1.1 NN AN IATATURLATAFNERS 10 vsdaefin
01200101 NISAMBININNTTH 1(1-0-2)

(Innovative Thinking)
01204111 ABNRLADSUAYNIS 1UTUNTH 3(2-3-6)

(Computers and Programming)

LASABNEEN 6 WHaeAs a1naedree Ul Wieedrnau WANIARTANE1YIA (U

AGNAYINYIPNERTUATANAFERS

01999011 mm‘ﬂ,ﬁ@wmmﬁ 3(3-0-6)
(Food for Mankind)
01999012 ganwiiadan 5(3-0-6)

(Health for Life)
01999213 Awanden wmalulafuazdin 3(3-0-6)

(Environment, Technology and Life)

1.2 NRXATINTEN 12 wdagfia
01999021  mwnnefienisiiesns 3(3-0-6)
(Thai Language for Communication)

01355xxx  ATHIEINGH 9aA --)

1.3 NFNATRIANANTAT 3 ndagfin
@anBau 3 vidasfs a1ngsedmee U waedrnaulminandsnfnenia i

NNV ITIANAEHS



01999041

01999141

1.4 NNV INHBLANNAT

WPITEEANARSINEN1TANINET AT
(Economics for Better Living)
NuBgiUdIAN

(Man and Society)

3 WHRean

3(3-0-6)

3(3-0-6)

Aan@eu 3 wiasfin angneinee (Ui WeedrnaulinaeRr AN (1

NN NHBYAERS

01999031

01999032

01999033

1.5 NFNITINAFNET

O1175xxx

2. NNIAIAIRNIL
2.1 %N

01208111

01213211

N9ANB15Y5IIN AN

(The Heritage of World Civilizations)
TnaAnen

(Thai Studies)

Aalzni19eingin

(Arts of Living)

2 BUlgfe
A9NTTHNNAFNE

(Physical Education Activities)

Taitiaendn 109
27  wdasfin
N19RLKLLLAAINTTN
(Engineering Drawing)
TRAPNEATRNTLAFAINT

(Materials Science for Engineers)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1,1(0-2-1

nuefin

3(2-3-6)

3(3-0-6)



01403114

01403117

01417167

01417168

01417267

01420111

01420112

01420113

01420114

2.2 UNRNITTIIAL

01205211

01205212

01205213

UTRnamanyaAivaly
(Laboratory in Fundamental of General Chemistry)
nanyaAfval

(Fundamental of General Chemistry)
AAFNRASAAINTTH |
(Engineering Mathematics 1)
AARIRASAAINTTH I
(Engineering Mathematics 1)
AAFANNASIAINTTH |
(Engineering Mathematics Il1)
AR |

(General Physics 1)

ARl |

(General Physics 1)
UHURN1TARNG |

(Laboratory in Physics 1)
UFuRAnsRand |l

(Laboratory in Physics 1)

58  wuasfn
N193LATNZA2993 AN |
(Electric Circuit Analysis 1)
A19AATIEA995 (WA ]
(Electric Circuit Analysis 1)
Ufjiinnga993 Win

(Electric Circuit Laboratory)

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)

1(0-3-2)

1(0-3-2)

3(3-0-6)

3(3-0-6)

1(0-3-2)



01205216

01205217

01205221

01205231

01205232

01205251

01205252

01205291

01205311

01205312

01205332

01205335

01205341

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

ATIAFERSIFANTIN WHA 3(3-0-6)
(Electrical Engineering Mathematics)

AmnssunaanmAx 3(3-0-6)
(Telecommunication Engineering)

W95uATTEULBIRNNIa RN | 3(3-0-6)
(Electronic Circuits and Systems )

NN19ABNUUUNITAINAUREZATING 3(3-0-6)
(Digital Circuits and Logic Design)

AL RN AR BING (WA | 3(3-0-6)
(Electromechanical Energy Conversion 1)

szuulihinaadeedi 3(3-0-6)
(Introduction to Electric Power Systems)

n9Rn9u Wi 1(0-3-2)
(Electrical Practice)

A YA TTUL 3(3-0-6)
(Signals and Systems)

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

UftRinsBiannssiing 1(0-3-2)

(Electronics Laboratory)

Tulaslngaigas 3(3-0-6)
(Microprocessor)
ARULA AN AE N AN | 3(3-0-6)

(Electromagnetic Fields and Waves 1)



01205352 UftiAnMsnsuLasmEsAaaIng Wi | 1(0-3-2)
(Electromechanical Energy Conversion Laboratory 1)

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

01205362  SYUUATUANIZIAY 3(3-0-6)

(Linear Control Systems)

01205399 NI5HN9TH 1
(Internship)
01205491  lAgsamddmangsn i | 1(0-3-2)

(Electrical Engineering Project 1)

01205497 NHNUN 1
(Seminar)
01205499  lAg99nudrangss i I 2(0-6-3)

(Electrical Engineering Project Il)
01208201  WANANSAUGIHNINAFERSAAINTTH 3(3-0-6)
(Basic Principles of Engineering Mechanics)
01208281 AnsRnaHlesanm 1(0-3-2)
(Workshop Practice)
2.3 FEUINIZLADN Titleandn 24  widosfim

denEeungrim iangrirmisdanliisandn 24 misefia dese (Ui

n. ngsluaygmiaenmGmin a1v13aansan i siamas (Wihmas)

WiBesanaaselud 21 wisedn

01205351 AU RITNA LA BINa WA ] 3(3-0-6)
(Electromechanical Energy Conversion II)

01205354  n1seenuuuszuL it luanmng 3(3-0-6)

(Electrical System Design in Buildings)



01205356

01205453

01205454

01205457

01205486

Aeanaan miusge 3(3-0-6)
(High-Voltage Engineering)

15999 WA 3(3-0-6)
(Electric Power Plants)

A19AATIEATT UL IR AS 1 3(3-0-6)
(Electric Power System Analysis II)

Aatiaariugzuy Winingas 3(3-0-6)
(Power System Protection)

BRnyaaindninds 3(3-0-6)

(Power Electronics)

wazidenBendn biteandn 3 misefin arnsedmlungs 4. dranssuiiwialy

o, ngnlusygamlsznendrgn arndaangsn i slWArias (wasew)

WiBasAssesalUs 21 vrnafia

01205351

01205354

01205372

01205454

01205471

01205472

AL AN AT BINR (WA 1 3(3-0-6)
(Electromechanical Energy Conversion II)

AspankuLsruU WA TueAs 3(3-0-6)
(Electrical System Design in Buildings)

ANYANTATY NN 3(3-0-6)
(Thermal Sciences)

n19AATIATE UL INRNAAS I 3(3-0-6)
(Electric Power System Analysis II)

TTUUNNTNAR AL LNTEanefn 3(3-0-6)
(Distributed Electric Generation System)

WASITUNNUAEY 3(3-0-6)

(Renewable Energy)



01205473

waziAenBendn biteandn 3 miefin ansedmiungs 4. dranssniwialy

a. ngnluaygielsznaydrin armrdmanssnin slwhmas

ANTBRINHUAZAITTANITNATIY

(Energy Conservation and Management)
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WiBuATIAIsa L 18 wiasfin

01205351

01205354

01205365

01205452

01205454

01205467

MU AITN AL AR DINE (WA I
(Electromechanical Energy Conversion I1)
Aseanwuuseuy Wialueang
(Electrical System Design in Buildings)
ﬂ’]‘ifJN‘i:UUﬂVmTuﬁ(?]LLﬂ::ﬂ’T‘jWJ‘LI@NL%ﬂﬂq(ﬂﬂﬂ‘ifiﬂ‘i‘m
(Industrial Automation and Control)
msTuARensan in

(Electric Drives)
A193ATIERSTU WA AS |

(Electric Power System Analysis II)
\aneflasansyuannig

(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)

3(3-0-6)

waziAenBendn bifleandn 6 miafin ansedniungs 4. Arnssnininsial

v. nguluayge/sznaBmdn armrimansan i siulWihdsans

WiBasArsssa U 18 wiaafa

01205321

WANNITRONIS

(Principles of Communications)

3(3-0-6)



01205327  nnsdpanstiayauaziAFadas |
(Data Communications and Networks 1)
01205344  Apanssululasion
(Microwave Engineering)
01205426  MNIABANTUULARVA
(Digital Communications)
01205442  FAINFINNIYBINA
(Antenna Engineering)
01205447  nnadeanduleinum

(Optical Fiber Communications)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

uwazidenBeaudnbifioandn 6 vaefin ansneAnniungy 4. Arnssnwiyia

9. ngndeansanlWwmial

WiRenBuusnlifioandn 24 wiseRnanseindese U
01205218  sruufduazdeansidosdi
(Introduction to Power and Communication Systems)
01205314  N19UENIRNY YIRS
(Digital Signal Processing)
01205315  Ufjifin1sussnnadeyy1odnavia
(Digital Signal Processing Laboratory)
01205316  N198BNLULLATN1TYN IHIAANanTITUsTaad Y uAaYa
(Digital Signal Processing Design and Implementation)
01205321 WANN1TRDES
(Principles of Communications)

01205327  n1RemEnsliayauaziAzedng |

(Data Communications and Networks 1)

3(3-0-6)

3(3-0-6)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205328

01205330

01205331

01205333

01205334

01205336

01205338

01205339

01205342

01205343

01205344

01205351

01205353

msRassdoyauaziAdatng |

(Data Communications and Networks 1)
Tanarangsy wia

(Electrical Engineering Materials)
W9TUAILUUBIRNN9eRng I
(Electronic Circuits and Systems 1)
UTRnTBiRnnaaindiugs
(Advanced Electronics Laboratory)
Aldnnsafindaniuzansuds

(Solid State Electronics)
Ugianslulasinsimaans
(Microprocessor Laboratory)
FYUUINTIIININIA MY HIN

(VLSI Systems)
Aannaafindgaannaas

(Industrial Electronics)

Armnssunmeiin

(Photonic Engineering)
ﬂ’]‘iﬂﬂﬂLLUUN@‘iﬂ'meéﬁﬂﬂqLL‘LI‘LILL‘WZ\T‘%‘V\I
(Passive Radio Frequency Circuit Design)
Arangsululasian

(Microwave Engineering)

AU A UNAIIULATRINA (WA ]

(Electromechanical Energy Conversion II)

UHURNMTN1SUURINUN AL ASBINA [WAN |1

(Electromechanical Energy Conversion Laboratory )

10

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)

3(3-0-6)

1(0-3-2)



01205354

01205355

01205356

01205357

01205363

01205365

01205366

01205367

01205372

01205381

01205412

01205413

01205415

AseanuuUsTuy Wi Tueans
(Electrical System Design in Buildings)
A193AT1IERTTUU AR RAS |
(Electric Power System Analysis 1)
Aeanaan iusage

(High-Voltage Engineering)
APINTINNNTADIFTN

(Illumination Engineering)
UtRnMInMsmUANLATIAGDIfiadn

(Control and Instrument Laboratory)

N199°992ULP A TRLANTATANIBIRAEIMINT SN

(Industrial Automation and Control)

UfriAn13n13919sruusn lifuaynisauan Begaamngsw
(Industrial Automation and Control Laboratory)
N199NULLTYULANAIRIMTUIAT DA RaTALA LD

(Embedded Design for Instrument and Sensor Networks)

ANYIFFRATY NN

(Thermal Sciences)
N19DANWULTXULHIAR

(Embedded System Design)
n19ARIEABetaunedranaTn (Wi
(Complex Analysis in Electrical Engineering)
ATTUIUNITgNUITY NG

(Applied Random Processes)

N1FUSEHIRNINFAINIR

(Digital Image Processing)

11

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)

3(3-0-6)



01205416

01205421

01205422

01205423

01205424

01205425

01205426

01205427

01205428

01205429

01205431

01205432

01205433

N1TUIrHIa N TN NADALAZLULLUSUFN
(Statistical and Adaptive Signal Processing)

a

ﬁﬂ')ﬂ‘i‘iﬂﬂ‘?ﬂiu'}ﬂﬂq

(Radio Frequency Engineering)
AR RE ISR AIE A

(Communication Network and Transmission Lines)
Asdnsiadssynd

(Applied Coding)
sruulnsfiRaa

(Digital Telephone Systems)

N REINTBINN

(Visual Communications)

A REINTLLLRAYA

(Digital Communications)

Ut WiADans

(Communication Laboratory)
nsReansBans

(Wireless Communications)
nsRaansAaian

(Satellite Communications)
waluladndnnssunialulasdi@nnsefind
(Microelectronics Fabrication Technology)
UNTOINIUES

(Optical Devices)

FnFuEanaRadiai

(Semiconductor Sensors)

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)

1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205434

01205435

01205436

01205437

01205438

01205439

01205441

01205442

01205443

01205445

01205446

01205447

01205451

Binnsefindnisdeans

(Communication Electronics)
Aldnnsafind@anisunng

(Biomedical Electronics)
mﬁ@@mmmwammﬁ’imLLUULLﬁﬂﬁw
(Active Radio Frequency Circuit Design)
AannapAnFrindsamTuN19aLNEINAIIW
(Power Electronics for Energy Conservation)
ﬂﬂ’ﬁ@@ﬂLLﬁJUﬂ‘i:ﬂﬂﬁfN@‘i‘ifmLL@‘LA:ﬁﬂﬂ
(Analog Integrated Circuit Application Designs)
N90BNLULNITBIRNNIBANE

(Electronic Circuit Design)
ARHUAZAUIHLE AN (WA 1
(Electromagnetic Fields and Waves 1)
AFINTINEYBINTA

(Antenna Engineering)
UFURANIFAIAINTINELBINTA

(Antenna Engineering Laboratory)
UfiiRn93mmnsaniulasian

(Microwave Engineering Laboratory)
m‘sLLW‘a"ﬂ‘izmﬂﬂﬁluﬁwQ

(Radio Wave Propagation)
nsieansdleiua

(Optical Fiber Communications)

nsmansinaslszgndieaasdns Wi

(Analysis and Applications of Electrical Machines)
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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)

3(3-0-6)

3(3-0-6)



01205452

01205453

01205454

01205455

01205456

01205457

01205458

01205459

01205460

01205461

01205462

01205463

01205464

natuLARBmgan Wi

(Electric Drives)

15999 WA

(Electric Power Plants)
A19AATIEATT UL IR AS 1
(Electric Power Systems Analysis 1)
UfiRn1snsimaneissuuininriias
(Electric Power Systems Analysis Laboratory)
UfAn193eang s Wius g
(High-Voltage Engineering Laboratory)
Aatiaariugzuy Winings

(Power System Protection)
g15uaiinluazuu e
(Harmonics in Power Systems)
auEedie [Fidpefurneszuning
(Basic Power System Reliability)
FLUUAILANAAA

(Digital Control Systems)

AngAruANNaTRITa e

(Introduction to Dynamic Control)
ANTATLANNTZTLINNNG

(Process Control)

UFURANITNITATUANNTZLINAT

(Process Control Laboratory)
mﬁmu@34Lﬂ%m'«%’ﬂ‘m@Lmzﬂﬁ:mumﬁﬁfmﬂmﬁfm@%

(Computer Control of Machines and Processes)
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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)

1(0-3-2)

3(3-0-6)



01205465

01205466

01205467

01205468

01205469

01205471

01205472

01205473

01205474

01205475

01205483

01205484

01205486

N3ALANAIEADNADLADS (I3

(Real-time Computer Control)

T T R

(Introduction to Robotic Systems)
wagaladnnszuaunis

(Process Instrumentation)

FLUUAILANIAT

(Embedded Control Systems)
Tassingsramifiasuazassnmansaguin3aidaszynd
(Applied Artificial Neural Networks and Fuzzy Logic)
sTUUNINAR WU LNTzane@a

(Distributed Electric Generation System)

WRIUMH WY

(Renewable Energy)
A9BRINHUAZATIANTTNANY

(Energy Conservation and Management)
‘EZUUTWW’]LL@Z‘itUUﬁfyi‘g’]mTuﬂﬂﬂ’l‘i

(Electrical Systems and Signal Systems in Buildings)
walulafuarniandnaninlnsm

(Hard Drive Technology and Manufacturing)
usauUandmsUInIANN AN

(Outside Plant for Telecommunications)
sruvUfuRnisrenRamesamsuieans Win
(Computer Operating Systems for Electrical Engineers)
ARnyaaindnnas

(Power Electronics)
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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)



01205487

01205490

01205492

01205493

01205494

01205495

01205498

3. NNIAITNDNLAT

o

UfRn1sBiannaaindniias
(Power Electronics Laboratory)

ANNAFNHN

(Co-operative Education)

Boan e TsH i

(Selected Topics in Power Engineering)
L%mmww:mﬁmﬂﬁumu@mm:mﬁ@

(Selected Topics in Control and Measurement Engineering)
BN AFINTINAR NS

(Selected Topics in Communication Engineering)

BBUaN AN TINBIANIAng

(Selected Topics in Electronics Engineering)

eynfie

(Special Problems)

Tidiaandn 6  wiasfia
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1(0-3-2)

3(3-0-6)

3(3-0-6)

3(3-0-6)

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

1(0-3-2)
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1(0-3-2)
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Y9 2 aranisANEIN 1 FINIRAHIYNH
(B3. U551 -B0. U TRN1T-10. FANBIAI8RLEY)

01205211 A193LATNZA993 AN | 3(3-0-6)
01205216 A19@eulUsunsnAeNRunesamMSUARINS 3(3-0-6)
01205221 AFN3Tu INIANIIAN 3(3-0-6)
01205291 NN NN 1(0-3-2)
01208201 MANNNTAUG N AFARSAFINTTH 3(3-0-6)
01208281 AnsHnglseanm 1(0-3-2)
01417267 AAAIRAIAINTIN || 3(3-0-6)
01175xxx AANTTNNAFNET 1(0-2-1)
01355xxx AHIEINGH 3( -~ -
59N 21( - - )
7 2 mansAnueai 2 FIUIURUIBTA

(B3, 055818 -1 U TRN1T-14. ANEIAI8RLE )

01205212 n193LATEAee5 (s 1l 3(3-0-6)
01205213 UftiAin199995 k0 1(0-3-2)
01205217 AAANARSAAINTIH AN 3(3-0-6)
01205231 NITUALTEULBIRNNTTANS | 3(3-0-6)
01205232 N19EDNLULNITARVALALATING 3(3-0-6)
01205251 NI RITNA N TLAEB IR (WA | 3(3-0-6)
01205252 sruu g e 3(3-0-6)
57 19(18-3-38)
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Y9 3 aran1sANEIN 1 FIRIRAHIYNA
(B3. 055818 -1 U TRN1T-14. ANEIAI AULD9)

01205311 A YDA TTEUL 3(3-0-6)
01205312 pnaziinlazgnddmsuaeans i 3(3-0-6)
01205332 UftRn1sBiannasiing 1(0-3-2)
01205335 Tulpslnsinaies 3(3-0-6)
01205341 ARHUAZ AN AR N A | 3(3-0-6)
01205352 UFiRnensulasimANmaAEssna i | 1(0-3-2)

A RNILADN 3( - -

59 17( = -
% 3 aannsAnuad 2 FIUINRUIL T

(7. 159818 - 34 U UAN5 -4 ANEIAIEAULeY)

01205361 iwapadadauaznadanae i 3(3-0-6)

01205362 TLUUATLANITILAN 3(3-0-6)

01213211 TNAFARTHIMTUAAING 3(3-0-6)
ABURINIZLEDN 9 - -
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01204111 paNAARsuALA1SIUTuNTH 3(2-3-6)
01417167 AIAFIRASIAINTTH | 3(3-0-6)
01420111 RNV | 3(3-0-6)
01420113 UHURN1TARNS | 1(0-3-2)
01999021 muneien1sieans 3(3-0-6)
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S9N 17( - -
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01208111 N9 EULULFAINTTH 3(2-3-6)
01403114 UTRnamanyauAia 1(0-3-2)
01403117 panyaAfalL 3(3-0-6)
01417168 AERAANEASTIAINTTH Il 3(3-0-6)
01420112 FANAVIA L I 3(3-0-6)
01420114 UHUAN1TARNS I 1(0-3-2)
01175xxx AaNTTNNAFANLT 1(0-2-1)
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01205216 A19@eulUsunsnAeNRunesamMSUARINS 3(3-0-6)
01205221 ArINTsNlnIANU AN 3(3-0-6)
01205291 A19RNas WA 1(0-3-2)
01208201 MANNNTAUGINAFARSAFINTTH 3(3-0-6)
01208281 AnsHngleeanm 1(0-3-2)
01417267 AAAIRATIAINTIN ] 3(3-0-6)
01175xxx AANTTNNAFNET 1(0-2-1)
01355xxx ATEHIEINGH 3( - -
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01205213 Ufjtiin199995 in 1(0-3-2)
01205217 AAANAASAAINTIH AN 3(3-0-6)
01205231 NITUATTEULBIRNNTTANS | 3(3-0-6)
01205232 N19DANULLNITAINAURLATINY 3(3-0-6)
01205251 AU RITUNR N AEBINR (WA | 3(3-0-6)
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01205312 pnnazinlszgnddmsuieans v 3(3-0-6)
01205332 UftRin1sBiannasiing 1(0-3-2)
01205335 Tulpslnsinaies 3(3-0-6)
01205341 ARMLAZAWIH L AN (AN | 3(3-0-6)
01205352 UFiRnensuL s AN AEnsna i | 1(0-3-2)
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ATBBUIYSIETY

01205201

01205202

01205203

Arangan i aedu 3(3-0-6)

(Introduction to Electrical Engineering)

AN9ALATIEFI99 TN TLUAATILAYNTLUNEAL  LASEIN A MR ILAZNNS 139 Nowmes

LAZNT9 9% nautay euu WasWeg Suudnias LAsesiayne Wi

Direct current and alternating current circuit analysis. Generators and their uses. Motors

and their uses. Transformers. Three-phase systems. Power transmission system.

Electrical instruments.

UftRn19Aanaan Wi | 1(0-3-2)
(Electrical Engineering Laboratory 1)

Fefidpaduunnnien : 01205201

|
=

UfrRnsfeaiuzesiBeulitydmnsss ideiv

Laboratory experiments on topics covered in introduction to Electrical Engineering.

BannsaRnddmsUAmInIAaNRIIADS 3(3-0-6)
(Electronics for Computer Engineers)

1% 1% [ = o
’JN@;IVI’NG‘I”MNZ‘Huz?IEQLL?N Qﬂ@‘j\fﬂiﬂﬂ MIIENNTTLAN ﬂ’]‘ﬁLLﬂ@\‘iﬂ‘izLLﬂr‘V\l‘Vg\T’Wﬂf\m
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WIFFINLUAVILDR 39952818 WITVHIHNIRI WITNAN Land Naunasl antl

tA s a @ a g 0 o/
waNl UNINILALINIIBLANNIBUNANIRY

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.
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01205204

01205205

01205206

Bannsanindialy | 3(3-0-6)
(General Electronics 1)

a dej '3 a a -4
W AANUg 12899993 AN 29ALTENELNAT NOEH9TUaTNITAATI
B9fUTENBURYENNRII ANTANBIRNsaiinduecian (nlanuazasasinlen unas

AUNINAITHAN AN LAZNTELE A2YTIANAUNIS

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.

Adnnsedndialu I 3(3-0-6)
(General Electronics II)

NITUBFADSULLFDIIT IR AP HARUINLLUND S 195 (LUAaVITIHTaaDS
WUUANIRBIMN9TUATNITINREY ATE)AYBINITIINATING NM999NLULINTIVENY

‘W’]‘i’]flLmﬂ%LLNtﬂizLﬁuTuﬂq‘i@@ﬂLL1_I1_I NUILN1TAENINTTIIN

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.

UfiRnsdidnnaaindiaf 1(0-3-2)
(General Electronics Laboratory)

FUVABIEYRNINDYW : 01205205 HAIANZANAK

|
= =

UfrRnsfentiuzesiBeuliinaidinnsefindiall | uas |

Laboratory experiments on topics covered in General Electronics | and .
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01205211

01205212

AN9ALATIZANAT WA | 3(3-0-6)
(Electric Circuit Analysis 1)

A8 WIAANUE AN 89FU9NaUN99T WaTANEINIL  wisNAaT
B9y NueuarnsimTed nsiesziluauasing ngufasesing ngul
19 BIAUTINBURTANNANIN 29998 UFUNT AR UaD Feyeyrougulemd
wHAIEes n1smsnsvidy sl inseuasdu s s Aa 29asinda

NTLLAFAL WITATHNA

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.

AM9ALAT1ZA995 (NN 1] 3(3-0-6)

(Electric Circuit Analysis I1)

[

Ffdaadeunnnen : 01205211

AN B AULAZNSALATIZA BT UNUIEE NS U999978 N19ARUEREIEIAINNE
wamﬁu;umfmﬂmmmmﬂazﬂﬂm’?ﬁumiﬁLmﬁzﬁma 15 IR LAY N9 RLNG

W95 WAL NBULRY 2199988 EBwedin-a8n

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.
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01205213

01205216

01205217

UfjiiRn199995 wia 1(0-3-2)
(Electric Circuit Laboratory)

FefigasBanninen : 01205211

=%

UfiiRnmsifigaiuEesiBenbisnnisiinsnzieeas i |

Laboratory experiments on topics covered in Electrical Circuit Analysis I.

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

wafianisAuans naimmnlUsunsadelaseadne nsauanane Weddu  uaa
AU @97 ONYTTUATENEENTE NN1FIRFULLLNNTIUENUATRIERN N1TUTTHIANG
windeya nsBawiuden undpes 31an1sles Taseadnequdml nsfum nns
=1 o o/
EENliY
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.

AAANEASAFAINTTN WA 3(3-0-6)

(Electrical Engineering Mathematics)

v

FyfidaaBuunnnen : 01417168

a o a v a _a 4 = & o v G &
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AfanTax WA
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01205218

01205221

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.

Truufasuarde s dafu 3(3-0-6)
(Introduction to Power and Communication Systems)

STULABEITULLLENEABNUAYAAYA 1AaDYna TRyl svuuTnaEWILLLSIR nns
?}@mﬁ%mjmm:ﬁmmiﬁm nnsdeanInafien aneleinuss szuuReanstueuAn
ngvsnenisieats dydnuoiuazgunanlaruuliin wiunwidasien nnseyiny
WA ANFBINTT anuazsadsznaulnan nsUsuUgesialsrnauings sz

Taaiuiinn szuumssieanefiu. ngusisanLasndaaasszuu i

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.

AransannsaNuIAN 3(3-0-6)
(Telecommunication Engineering)

B9AU3ENBLYB95EULRDANS WFaTe InsAm ArnssndSunonislE drysyiodiens
ApNUATAFYIA NINARYYIUUUITENRE N3aIHu snsndeya fananslunis
AINT NITRDRNIARDUN NITADFITHIUANITALN NITRDFITNLEY N1TRDFITHIN
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01205231

01205232

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

WITUAZILULBIRNYIeTng | 3(3-0-6)
(Electronic Circuits and Systems )

AiFesBuusnren : 01205211

guUnanlansfiediain dnsosaniznazLaLRduLaTANTasgUnTaiBidnnaniing
mMeAmssiiazeanuuNasBdnnselindiugmlaznondnalalon  nemBmees
ADITIATNTTNBNABSNATWN 2995 (UL AT HETABSUarNTAATIZdTy ey 0s
PNAENIBMIILBAADS WITVENEANGIM FaEne BT uiinTuAT AN TSN A
199589 Ear BB 19Tz eanei e smI B Tnas

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.

N19DANULLNITAINAURLATING 3(3-0-6)

(Digital Circuits and Logic Design)

FLUUIMUINUAZIHE NEATIALLLYRN NANN1TNITBNULLNITATINUTNN AN UAL
M93R5INYBITAngaEagl nspenuuuaeslaaliansle wannisnsesnuuy
wasassnziusfuuazasesassnuiusdudnsagy nsesnuuuasasnsnylag
Tamaune@y n1seanuuuaesnssnaiuafuuuulssaiaaiuas Uszanunan
waTmRAaRsrgariey aunsainsanzuulusunanlFinissedendiuoasus
wrfen nauniis i sunsurenfiameiiediyeanuuuaeashiana

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
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01205252

01205291

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

logic design.

AU RN RS AS 29N (WA | 3(3-0-6)
(Electromechanical Energy Conversion I)
AunfdasBunninen : 01205211

ARG NWANIN WITUNINAN NANUNMAN WA UazNITUURIRN A Un A (Wi
WRIMUURTNANIUIIN NANLATITNTEHANHY LAFTDITNTNTLUERTI FDNNTFHAY
HBLADINTZUAATY ABN1TAGUANAIINZINDIABSNTTUARNTS LATBITNINTTUAFAL

neiaznTieTsindaudaanaiien Lasa s

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.

szvuWRRNaa T eediu 3(3-0-6)

(Introduction to Electric Power Systems)

AfifesBuunnren : 01205211

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.

nMsANam N 1(0-3-2)
(Electrical Practice)
nsRnemfgaiugunsaliingagiuuasnisidiuans (i

Workshop practice in basic electrical equipment and in wiring installation.
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01205306

UfjiRn1sBiannssfinddmiudransnaniomnes 1(0-3-2)
(Electronics Laboratory for Computer Engineers)

AxfidioaFensnnion : 01205203
UtRnafsaiudadiidenlindfnnseinddmiiamnsnosiaunes

Laboratory experiments on topics covered in Electronics for Computer Engineers.

o/

nasharauaz inlpsaaulngaes 3(3-0-6)
(Digital Circuits and Microcontrollers)
FfdpaEuuNnien : 01205231

TLULIUIMUALINE NEAALULYAN N199NULLNITATINBINENUAZIBIRFL
PRy p o o o |
WHWAANATH LPEITNIIaTHY N9EBNLULATINYBIRIAULIDY sTauaTuas (i
Uszanuan insasiianmmnaniauasuazaanduasdmnsultlasneulnsaians
annilngnssnuarglnsaiseudnanslilasneulnsaass daulalisunsauas
Tusunsumsaaufigaunnses fadunauarszuudndma: nsselssaueesglngnd

naRpasuarlassinedeys

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.

aa v

UfiRnsaseshaviauaznlnsnenlnsians 1(0-3-2)
(Digital Circuits and Microcontrollers Laboratory)
AfifesBuurnren : 01205305

UfriRnnsdmsuasnlfifiasesnaviauas lulasreulnsaans

Laboratory for digital circuit and microcontrollers.
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01205312

ATy YA TZUL 3(3-0-6)

(Signals and Systems)

ATifeeBeunnrien : 01205212 yaandani
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FEUU

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.

pdnaziindszndamsuaeans i 3(3-0-6)
(Applied Probability for Electrical Engineers)
AfifiesBeunrien : 01417168
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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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N19UTEHINA Y Y TUATNI R 3(3-0-6)

(Digital Signal Processing)

Fyaoualisaifiesuazazun naulam3sfuaznsulasydeslideias n1s
wlaed natndnestnedygouaaiseiies Msirssinsulasesszuu
Wasuaspanandadn Tnssedmasssuunalidaiios niadazandnig
UazHadyy1uRava

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.

U9 raIadey ey 1emaria 1(0-3-2)

(Digital Signal Processing Laboratory)

AfifiesBeunnien : 01205314

ANIVIARBNEMTUDDNULLMNATNIDIULUAFTINE N199ANUULINAITNTAILULNIADL
AUDNBNNARINA  UAZNITDDNLULNITNIDIULUNIADUAHDNANNAADIUA WanTe
wasBesuuuniEe nnszndtiuniadasnadyoyoavaiulassni
shaulatuilaqiiu

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.
ANFBBNULLLAZNNTYINHAAKNAN1TUSEHIa Ty ey oUAAT A 3(3-0-6)
(Digital Signal Processing Design and Implementation)

FufigaeBanninen : 01205314

sruuUsratanaiy e R aLaiAzaafia lunNsRmLT N19ERNRLLAN9INTBILLL
HanaUTWBIBNT AR INALazNanaUaNBNEN AT A N1sulasiBesHsaifiasuas
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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.

WENNNTR NS 3(3-0-6)
(Principles of Communications)
FufigasBauunnen : 01205311 uwaz 01205312
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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.
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nsfeansiayauaviAzedny | 3(3-0-6)
(Data Communications and Networks [)

UMinr89N1sReasdnyauaziAFadny aatlnenIsNAIBENYULLEY LNWYIAENS
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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.

nsfeansiayauaviAzadng |l 3(3-0-6)
(Data Communications and Networks Il)
FufidaaEuunnnen : 01205327
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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.

TaaneafangaH Win 3(3-0-6)
(Electrical Engineering Materials)

TasesBanesdan antiantsinvesian anifintsusmanaesias A oua s
Taip) Finda Wi uysingunsslansfisdian anwdngaeds lnBidnvidnesuds
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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.

N9TuRTTEULBIRNNTaTng || 3(3-0-6)
(Electronic Circuits and Systems 1)

AfifieeBeunnien : 01205231

NN3ABUAWBNIBIANNAYasTaf [Ny LaTNeTENENANY T NaRALeeE 1999
FLVAUNTIUALALNTNUAANTIUE  29952eneNasaiuu lumn [uneauasludnes
anoiznizravestuant 1995n9seatueNTiuuLEnAn n19dAsIsisEuL
Tanunauneay weTeasdaanaiuuuUsuush gunsnldidnynsaindnna
Frequency responses of BJT, JFET and multistage amplifiers. Miller effect. Current mirror
and current source circuits. BiFET, BIMOS and BiCMOS differential amplifiers. Op amp
characteristics. Op amp active filters. Negative feedback system analysis. Tuned-

oscillator circuits. Power electronic devices.
a va a & PN
Ufjifn1ediannsafing 1(0-3-2)

(Electronics Laboratory)

Fefidpadeunnnen : 01205231

|
= =

UftRnsfgaiuzesiBeuliaraesuarszuuBidnnssiing |

Laboratory experiments on topics covered in Electronic Circuits and Systems |.

2
o/

UfiRn1sBiannasiindiugs 1(0-3-2)
(Advanced Electronics Laboratory)

AfidiosFensnnion : 01205552
UtRnafeiuBasiiviaionisinidnnseing

Laboratory experiments on updated topics in electronics.
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01205334

01205335

01205336

AanvTaindanuzaasuds 1(0-3-2)
(Solid-State Electronics)
FefigaeBauninen : 01205231

anZilassiunesielssiuiansfivion Taseadouaunasueendn Annes
desdiunmgufaeusinasansiodaiiuanincanna nswndsuinerasnziu
a9fiedarin Anwiidesdiuresiandaansivinil e udanediaafaaaddn

NIUBAADSNREUIN WAL R0

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.

Tulmslnswames 3(3-0-6)
(Microprocessor)

ArfigaeBeunntiewn : 01205232

uysinraslulasinsaaaes laseadaresiulasinswsioes n19denlysunss
Usenay walagausialseanl nHigANen dausaldeatuindniiaan nne
Uszend i ulnsinsmansiuasruniedasiie nnsszyndlillastnaramastuszuy
0 19T

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.

UftRnslulasinammaes 1(0-3-2)
(Microprocessor Laboratory)

FYVFDIEYUNINEU : 01205335 NIDNFANIW

UfriRnnsifgaiuEesiBenbanhlasinsmases

Laboratory experiments on topics covered in Microprocessor.
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01205338

01205339

STUUNIIIINIUIA WY NN 3(3-0-6)

(VLSI Systems)

AfidesBuurnren : 01205232

noufuargUiuLrasHeasmBames nsasunagues waluladasessanuas
NTLUIUNITHAR  WIARALALINIFAFIMTUNITEDNLULNATIIN NITAIAAIENTINNY
TnauanuazAEesflanI1TaNaeIuUL ﬂﬁ‘i‘ifﬁﬁﬁﬂNﬁ‘iﬂ%:%ﬂd’N@‘i%M@ﬂTﬁL‘Vi&l’]:ﬂmﬁqm
noufrevenidiowsamalnladfifioados niasaesiuuuLeTTInTIIn g
Toel¥ioriuen navaapLLATNIIANINANTigR

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.

Bianmasfindgaamngas 3(3-0-6)
(Industrial Electronics)
FufidpaBeunnnien : 01205231

wasBLEnnsefinddmiunianandn i@ seansiutiays quUnaalansfednin
Ads UNTOIBUNALAZEN T AT IMELINNTATLANYNEATMNGTH NENNITAE I
PB9NATBANNTBRANFNIAY 299 BLINTTUTLLAANTH 2995ulaeils AU
NITUARSY M9TBUNBSIApsuaAIadefinlsAnaien 19aIAUANEMTUNBIADS
NTTUERTS NBWDINTEUNNAL UATNBIADIAMIUIRGUITAIANLIAY ViHeud

AN WNTTNUATNITHEFTTENINNATBITNINATIRTL

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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01205341

01205342

ARWUAL RN UHIARN (WA | 3(3-0-6)
(Electromagnetic Fields and Waves )
FefigasBauunnen : 01417267

msAmanzinniess ausminade Anduasnasem daruazlnBianyan avug
NITUANITNILAZNNTHN NALRARYBNENNIaTaTuaians aunuandlaaunfin

ATTHINTILNNA NTEUANTITNTYAR NUINUNIAAN INANTILLSATNIIRT FNNITUNNTLIS

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.

Arnnaadinaefin 3(3-0-6)

(Photonic Engineering)

v

Fufidpadeunnnien : 01205341

o/ I'd dl 1 I3 @V %3 o <
VAUATAASIBIAAN AUINLHINAN WA A1aeTaULaznIsinm TARAIEAS 39
1521IAHR NNTUHSIRLAZNITATI9NT NG ISIETH  NITUNSNREALAZNITEINHE 119
Aenwwn viemenandyiEes salans i maluladnisadafuuulnaeiin N3

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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01205343

01205344

NM19DDNLULINTTATTNIINL LU ULNNTN 3(3-0-6)

9

(Passive Radio Frequency Circuit Design)
ATifBeBeuNiew ; 01205231

BIALSTNBLUUUNGNIANTANG Nouaeas un)RBNAuauduarAuindeton
a 4 | v 4 g0 1 &

W1sfmesresasingdteanianeni genduriarassusindn imeumy

UNTUUULUWNGEN Aagsia Aanes asasdnadinganuddnuasiuaananiy

MN95Y7E NNTTANITIRLADSLDALATNITIRADIUDINTS I

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

ArnggH WA 3(3-0-6)
(Microwave Engineering)
FefidasBanninen : 01205341

aun1srasuEndiuauarlenlazeunn ngeaads s fiwesies wnugiafs Ao
WnrulFaasduiuaud anuasllpsnnasyiatinaan safuialazdingas Wlaguan

nsAessAieEetna ilasian nsulindsuassiagaassyfiame szuulasenuas

Y

nsUszand madalulagian

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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01205351

01205352

01205353

AU RINUNAIINHLAEBINS (WA ] 3(3-0-6)

(Electromechanical Energy Conversion Il)

FTABIEYRNINDY © 01205251

NBUUAITHIZLURINING IATRENIASENTNINTEUANAL LATENeNTUS a8

LASBYE NI ML LR IN A LR ATHINE FHTI0R A OTH ASFILAZNISALATIZA
dl o/ dl o dl o/ v I'4

YOI AITNTIATEITNLAZL AN NTUTYRIMNAT IATIEE LAY RNTTOUSDDINALADS

WALAET N19Ta9NRLASDI9NS

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.

UiRnTnsuU s AN I AE DAl | 1(0-3-2)
(Electromechanical Energy Conversion Laboratory 1)

Arfidiesdenunten : 01205251

UfiRnafeaduEesidenlinm nnsulasimasmaannain | uazunsdan

D93 TUURINUNANIAZDINA WA 1| uazBesdng Mifieadeq

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

Electromechanical Energy Conversion Il and other related topics.

UFiRnansulasim AN mAE Al | 1(0-3-2)
(Electromechanical Energy Conversion Laboratory )
ArfidasEeuniniew : 01205351

UfRnsfgaiu@esiBeulitn nsuasimdsnasdsnamin 1| uazBesdng

A
FIEIUBN

=h-

Laboratory experiments on topics in Electromechanical Energy Conversion Il and others

related topics.
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01205354

01205355

AN9EANLULSLUL WA lua1Ang 3(3-0-6)

(Electrical System Design in Buildings)

a

AmfifesAeunanion : 01205351

LLuQﬁﬂﬂﬁﬁﬂﬂﬂLLUU‘ﬁuﬁﬂu WUULARNIFTILAIA ﬁﬁ’mmmWmﬁmmﬁﬁmﬁy’%mﬂw%
aeliiuazala s gunasliazrEasfionneiiin medeuuun i nnsdiuo
waznTUsTIdnan N19eenuULTEULA s W A19AUIINTELERRAC99T STULNNTAAN
Audmiunsfindsazuuiin niadsraineasgUngoiliasiii N100NUULNATUANEI LAY
g1n30] N13panuULWeIHeIAnS Inan dalpuuaziuananysulgesialszney
MAIUAZN9DBNUULWNAIARIFIURUUTEY svuufasiwingnisin

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.

n9aATEAaruL NS | 3(3-0-6)
(Electric Power System Analysis 1)

ArTidaaBeunanien : 01205351 viEansanii

Trsaadszuumindds unaennfianasanuini Tsedns inasanudoyfeuuas

WANWAHWIALY ADIANHZANIZVB VAR ADIANEDIZRANIZUAZ LIS 1ADIYDY
wEDITIEA AndnEIIRNITLALUL e TamdiauUa g mRinesuaz
LULARENTEN AR NN szuud e TRrinas ansdidevdiureusdasiiin
wuunszanesia gunsailuszuu i

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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01205356  ApanTsnwiiuseg 3(3-0-6)

01205357

01205361

(High-Voltage Engineering)
ArTideaBunnnniew : 01205351 wiaensani

naffiauarmstilszleniiinusgs  walansdalniusge  auniniuas
a A& o A w &
wipRansauan nadereslpdidnvdnfiduuiia 2eaman wazeewds nsvemey

TanuazgunaolWinusegs Msuaznistloeiuias nsdssaudniutaum

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.

AFINTINNITADIFIN 3(3-0-6)
(Illumination Engineering)

wARInIfALE uauazE Al NsFevad YA A ATqa-qa WATlANTS
Wuasadnenatuanans wu fiagande dsinem TseBen Tsousn Tssems Wudiu
WMARANIAUENAI9NEUaneIA1T WK Nanaas N3 iussadradunzion

WIATANTS ALESAINNONI WIATANTS WALAN NI N RN

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.
LPEaEaTALAzNITT AN WA 3(3-0-6)

(Electrical Measurements and Instruments)

Ffdaaduunnnien : 01205231

a4



01205362

01205363

MAELAZNIATTIUNNTTANI TR NaduunuadnEnsanIzIAiasdiadn ng
AATIEANNTTA NITANTEUALAZLSSSUIUUNT AR TILaz NI uaaa L e Miraaile
AARULUBUZABNUAZLULAANA N19IAFA9 AN #a15enauniids Lasnasesnunisin
AAINFNI RN ﬂ'”lmmmﬁmﬁﬂvf%lv’\hLmzmmﬂmﬁw%ﬁ madarANd A

29LAN AEYYITUNIU ALLTREY QY104

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.

FLUUATUANIBILAN 3(3-0-6)

(Linear Control Systems)

Ariidesdeunnten : 01205212

LUDSNABNARAAEASY9937 U SrUUAUANLULNTauazaalla HeidudnsTew
namnIsinaresday I NIRRT ITALATERNLULTTUUAILAN IMlALW B9 AUAY
AYHE MAN9991N N1aasqA [HARY n1TAvqAlLLA LafiusnIneaszLL unsin

NNTUNHLRDHAD MUY

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.

UHIfn19NNsALANLAIAZEINETR 1(0-3-2)
(Control and Instrument Laboratory)
AidavEuNIneN 01205362

UFTHN1581MSUAT LA a9 HaTALAZ N9 AN (MR LasArTeuUAMUANIZILAY
q

Laboratory for Electrical Measurements and Instruments, and Linear Control Systems.

a5



01205365

01205366

01205367

N1991995 U8R lTRLAZNTATANIBIR AT NG IH 3(3-0-6)
(Industrial Automation and Control)

WHZHINNTATLANIBIgANIMNTTH N1TUSUan ATy oueNEaen NFUSUINN
AyryoAania dadbiuazdaulsdyyios it daatuanuuLLenEAen 6
AIUANLULARYA NSAIUANSTAL sarruanassnylUsuns f(Ruead) A9
Tsunsuiuead nissiedszamifiuesd nausvgndBiad sadunan daiuuaziiuea

& Tuavuuss s

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.

UfriAnnsnnsanesruusn lifuaznisauan Begaamngss 1(0-3-2)
(Industrial Automation and Control Laboratory)

AnfidiasBuuannen : 01205365 viEansanti
UftRnsam3UAsnnisanssuuan ulfuaznisniuanidenaannsss

Laboratory for Industrial Automation and Control

neenuuusruuieidmiuIngainensesiiadauasiniug 3(3-0-6)
(Embedded Design for Instrument and Sensor Networks)
ANADNEYNNINEUN © 01205335

wiessruLRFIRS U BT AesilaSauaiTEe S SauUaIRTy o104 Faa
Fyyrow Taseadnasdetnaniesilofnuasisuses HIMTFIUUHEND nTRDE1T N
waatnarassdedauasouged TUslresreslasinauaziuluslnana n1adn
Amuanisnisie nsesnuuulassadlusunsuuaznisi ufiReensedns

dl =] o/ o/ o/
FATENHBIMLLRNSHAITUY
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01205372

01205381

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.

WYIFNTATY NN 3(3-0-6)
(Thermal Sciences)

PANNITNUTINVBIRUANARNTNS WaFanS2eina n1swndiuaznisdiemaas
581 NHUBIRUNANAFERS NYrastinTgaNAR nasansuesiva n1aw il nsdiem

An3ew gUnInins mauuuassa dpansvinaasdin nsianiauuaznnauen

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.

RIS IIEARTANC! 3(3-0-6)
(Embedded System Design)

WANNIFEBNLULSSUUENET wnnaasransuasiedn niadeuldsunanssuuilesa
Tnalnmsziug nanuaznisszandsruulfiRnisuuunatesedmiusyuuileso

WIARANISDBNLUIINTZIHITETSALISAUBDNA WIS LAZNITNIUFEL N1SNAFNDUSZUL

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.
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01205399 NI5HNIIN 1

01205412

01205413

(Internship)

naRneuEeTArArmnsss i e mlsznaunisense miieaun1aig
vdaeudgaamna e samdnen Tnefsreznandudmanbifisandn 240 Falus
wazlaifiaendn 30 Swvinnns WeAliUszaun1salanns UG IRemAH5Y

HBEUNRNY

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.

AN9ALATIZABIE B UNIA AN TTH (WA 3(3-0-6)
(Complex Analysis in Electrical Engineering)
e fidpaBeuninen : 01205311

Fndstonuarileidudedow annislag-35nl Wedddnsnzd Werduansueiin
nguunduiindavesla® synsumdlaniuarlasosd nquiunisdao n1snUing

Badaw n1saemsgd nnadszgndvnedamngas i

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.

n9vuNNIIENUsTENd 3(3-0-6)

(Applied Random Processes)

AnfidiasBemmnnen : 01205312

Ansninandiu dautlsgn Asfimesdaulsgn Tusnsdfussadfuuufidenls diuzes
faudagy  wiaReiallenenszuannnags neissiidmnedn nsmasiuag
nsUszradyangs gnltanilen nqufnsuszannuarnissinaula nsdszand

ATLUIUNITFNAMTUNITRDETURLNITUITTHIRN Y Y 10U
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01205415

01205416

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.

N1UTENIBNINAFYIA 3(3-0-6)

(Digital Image Processing)

nanyantTaznan e ndsuUssnmbdawuiuiualammand niagen
ANANINIBINTIN INIRALAZNNTUSZHIRUULNAEANNAZIBEA N1TUTEHIRNMNLLIL

FOFIUINYT NITULNAIUNITIINN NTUNULAZILRUBEAUTENBUNIN 1153971991
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.

N19UTTHIAN Y TN NADALAZLULLUF 3(3-0-6)
(Statistical and Adaptive Signal Processing)
ArTideaBeuninien : 01205314

MNTUTZHIAAYYIMUULIR [HSBITaY NTzUaNNITYN WU IRBIATY o IDABIAY
madszanamaaimUnasiuuu g fiwes danspeBafumsnziign N9
NIBNNAIFBIHBEFALATNNTYINNIY  NIFINABIATYYIUUAZNITUITHDUTIRUNASTHN

BULBINN9IRWaS FNTaNuULUSUAY NNTUTsNIadty o 0 aTAL

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.

a9



01205421

01205422

‘famfm‘simz’ﬂu'uﬁmq 3(3-0-6)
(Radio Frequency Engineering)

FufidaaBuunnnien : 01205231 uay 01205321

=Y o/ J o/
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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.

AU ADFITAZ YA 3(3-0-6)
(Communication Network and Transmission Lines)
AunfideeEeusnnon : 01205341

NOBHUNLATEYIY N1TIATITRURTNITEBNULLANY AN LATaBItamNadneen &
Touund  WUUBYNINUAZIUDIWN 15 lguuuduuUnY A faNTBIARK NM3uLaIAIN
FrunmBstanuaziedatinaionisdintiull nsdingnguiassanasilaaiainlna

Ayt navintidiniulFaasaoudumdstanlaa Faa s

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.
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01205423

01205424

nadinsviadseynd 3(3-0-6)
(Applied Coding)

FufidaaBuunnnen : 01205322

daj a = o Y v o Y J a 1
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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.

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

FefigasBunninen : 01205321

waptna InsAmsiassauUULeny AN n1saRUNsLazn1TEsUTs U umew
FBnsudasiudynondeadudyyiomaia nisaernuuuuAFiaLaTn15TaR
wand aa1dagnsTNnITaEIataana MNATLATNITINIHIENTEUUNTAIeE 119
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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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01205425

01205426

ﬂ’]ﬁﬁﬂm‘s@qmw 3(3-0-6)

(Visual Communications)

a

AiidesEaunanen : 01205321
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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.

o

ANTROFITULLRINA 3(3-0-6)

(Digital Communications)

FufidpaBeunnnen : 01205321

nunawgEunniaindost anssaniuuasnsruauniagy nsdinsiaduuas
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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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01205428

01205429

UgiiRn1e R Ansns 1(0-3-2)
(Communication Laboratory)

AniidiasBauannen : 01205321 yEansandu
UtRnafsaiudasifartiacharssuudasns |

Laboratory experiments on topics covered in Communication Systems |.

nnsRassEane 3(3-0-6)
(Wireless Communications)

AdaaEeunnnien © 01205321

12 12 1%
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Banaludanndyd

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.

AMsRaENTANITiLY 3(3-0-6)

(Satellite Communications)

v

AfidaaBeunnnien : 01205321

noufuaznaUfifivasnisieansaafion anuoeeesslaes nsnandymsuay
AnaHaRNand N9 WARANITENENRANENN N1TEENULUNISIEaN e
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01205431

01205432

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.

waluladnannssunielulnsdidnnsefind 3(3-0-6)
(Microelectronics Fabrication Technology)
ArTdeBeuninien : 01205231

waluladndnnssn nelulasBidnnseind  madulawewdn duamse fosazan
nauns eandnii n1sUgnilslenan nadBsRuiAL n1sin nsanasanRduue nns
wengunssluazdodnialany walulad@ues maluladigUnsnlansiadanou

wiAlulas W lasund

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.

2UNTOINUE 3(3-0-6)
(Optical Devices)

was AANFR0MWza9udy N19NAATYYINLBINEY BUNTOIUAAINA WANNITVINIY
ypuaes sinvesared wmellauarnisUszgndessawas Inlafmnmes viesh

ARMULLLAH 8 LA

Light. Solid state physics. Modulation of light. Display devices. Principle of laser
operation. Types of laser. Technique and application of laser. Photodetectors. Optical

fiber wavequides.
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01205433

01205434

FiaFu3ansfiedasn 3(3-0-6)
(Semiconductor Sensors)

Tmnnsvasinduiansiissiani nssuunsuiansfiednin waluladnisndn ans

v

fledadn dadudnnadas fasudnna FasuiuNman Aadu3n1TunsaR dadud
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AwEEu Fasusmnaaiuaziann fasuiuuusan fasuslumalulad Tnlasusedu

fasusTusruuesasiindnsnagania

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.

Adnvsefindnisiess 3(3-0-6)
(Communication Electronics)

AfifesBusnren : 01205231

mﬁﬁmﬁﬁé‘ﬂmﬂﬁﬂﬁﬁuﬁm qq@‘amﬁﬂzﬁgﬂﬁiyfyﬁmt,l,ﬂmwﬁfgm 2993M19NAN
FUYIANE WIININAFYYIAANA 2999NNTABENT eI 2995
ANRILULAATA 1995RemTAReTnY AMus N1TLHIBIARN A1BeInTe vievn AR
wazisnnsd wlrsnnuasiamed Inevimd @leiuas

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.
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01205435

01205436

AlanvTainddanisunns 3(3-0-6)
(Biomedical Electronics)

uysiuazdwilyeffimnisynefiuaieinen unasinflauazaoanifiaasdind Win
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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.

AN99DNLULNATAIHAINELLLLENTAN 3(3-0-6)

9

(Active Radio Frequency Circuit Design)
ATidaaBeunanien : 01205231

n9AAINEieneas uniReean 299stnedineannanenig doudsenauauiiing

LUULBNTINUAZNI9918D9 29952818ANETNY DDABALAAES Aanan FasuLaza

pwdiang nsesnuuulreniameidisesiesaauiiing wallansdn

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.
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01205437

01205438

Lg o/

Aanmasindrinasdniun1seyEnInasw 3(3-0-6)
(Power Electronics for Energy Conservation)

AgVANENITERSIENGSN  mMeUsulguinieestas  nsusulvanlina une
fndwdan  gunsaldunlaey nsaszandndioulauieUsiniandsy  viaen
Usgndninuaznistiusslaesey  daaiadBidnnaeiind wiewasBiannaeiingd
WITBUNDIADIUATNTUTLYNG  NBWBTUSTANEANGS FENAERINLAazATLAN

HOLMBSIANEINT STUUNRNIRRALFIDITRS NTeHABE

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.

m‘jﬂﬂﬂLLuuﬂ‘szqﬂﬁfN%‘mNLLﬂuzzﬁﬂﬂ 3(3-0-6)

(Analog Integrated Circuit Application Designs)

PANYAWNATIHUEHLABN  N19T3LATTDUNTUN NALLATERTIZLINNIY N9
ENUWUUNITUITENA faanusamadunsuauarnszumiuusein 299spe0e
TR WAITVLIUHAGN 2997218289339 ASEED NS HRNAI99599H 119
fonunduMtnTTud M9TsIBLULsADEes 29ssnEuTIAen HiauaznTazgng
1993NTBIUBNTAN FIATUANNITNAY 2995UTIFUE B FaAuudymodueusien
\dupaviauasianaduuenraan w9asssnuuuldidaudu waanadangy

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.
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01205439

01205441

01205442

NN9RBNLULNITERNVTaRAnd 3(3-0-6)
(Electronic Circuit Design)

AfifesBeusnren : 01205231

N19EBNUULNTIBenTzuanianauaziansing nanmuasmieulas (nloauas
ALAUUTYY 2999N989 WAITFNHITLAVUSITHAIAULLIBNAN WIT3NIT2AL
WIAUAIANLLLEARE NN9EBNLLLNITHNRN WATA289NNS (LU NLALIET BTN
ANABLABIAAINELE99aTe e TuEEIeN 199TTBNEUTIRHRATAY NM9EL
NaAWMANGs nielazgnddlgerasnntunid

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.

ARWLATARHLHIAR N TN 1 3(3-0-6)
(Electromagnetic Fields and Waves 1)

ATifeeBeuNIien : 01205341

ANNNTLDIUNNFIIRE ARNLEWANTRN nnslnanlsfaasaan naasTianuaznITin
WUBIAR WeER nAefuaznnaMaTeNrnds ARugneaEaY vievhadu
ATNTTVINTININAUIBIFUINUAZINE  NITUNNAIITH

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.

AFINTIHNRIYDINA 3(3-0-6)
(Antenna Engineering)

ArfidasBannnnien : 01205341

fanyaguayIqul] N199gnIresiigminIswinass wssiflauuugasiialo
To91998n ANAIRATULLBLNEUIN FNTWAIZANTAFANIRALEATINITVEY  BNR WA
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01205445

01205446

N’]il@’]ﬂﬁﬂLL‘Ll‘Ll‘i’]ilﬂ’m’gﬂﬂ FYAINIPIULLLAN FIHDINTARAA N’TEI@’WI"IFTLLQUTNTWS
NN9IAENLBINTA

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.

U URN193ANTIHENEBINA 1(0-3-2)
(Antenna Engineering Laboratory)

AnfidiasBauannien : 01205442 videwsourid
UtRnafeaiudasiifactacharimnssuameainie

Laboratory experiments on topics covered in Antenna Engineering.

UfiRnsiranssnnlasian 1(0-3-2)
(Microwave Engineering Laboratory)

ArTideaBeunaniewn : 01205444 saenSaniiv
UAtRnafsatuEeiifsatiechiyimnsannlasion

Laboratory experiments on topics covered in Microwave Engineering.

a

NSNS NIZILARWINE 3(3-0-6)

9

(Radio Wave Propagation)

ATifoeBuunarien : 01205341

NNTUNINTZANLARWAN NTUNINTZANLARKA NTUNINTZINLARHBINIA N1TBATN
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01205447

01205451

Ground wave propagation. Sky wave propagation. Space wave propagation. Narrow

band fast fading. Wide band fast fading. Cellular propagation.

nsReansdluriue 3(3-0-6)

(Optical Fiber Communications)

AfifeeBeunarien : 01205321 uay 01205341

viarinaAuia nBEnENUULNSInsrusnuazielanesn1sundngzans Taseasng
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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.

mamTsiuasssyndieaesans Wia 3(3-0-6)

(Analysis and Applications of Electrical Machines)

|
a

A NIFRNELNNINeW © 01205351
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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.

60



01205452

01205453

naturaBuga Wi 3(3-0-6)

(Electric Drives)

AyTifieeBeunarien : 01205351

mamunsiuAReuian i daulaznauntadiuindausaaliin anidnunsinan
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Development of electric drives. Electric drive components. Load 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.

T39dn3 Wsaringa 3(3-0-6)

(Electric Power Plants)

ArfigaeEeunnniewn : 01205251

dulpalnan duldstsnananuazdntsznevinan lssdnsidamioa Tsesdnsings
Tavin Tsednasnaeriomuuia Tsesnsrassausan Taednaraanin Tsednannas
fades wiseiflanasuEen nMsafinemdmuasygrans wszuu i
ias sinanniiindes gunsalluanniiingeas nsaneswmisesannfiinin
gag N19UBIANRNIHNT SLULNTHaaIAN

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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01205455

01205456

01205457

A5AATIER T UL WSS Il 3(3-0-6)

(Electric Power System Analysis II)

ArfidaeBeaunnnien © 01205355
ANTANHIDINATINEVBITLU LA LAZITUUS MUY N5 Maedlnas ANTATLAN
ATmaresinan N153IATITRNNITARNITUULANNIRTLaL HaNNRT  Ieeanines
U ANINAS nssinemluud sy ganans

Transmission and distribution networks calculation. Load flow. Load flow control.

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

operation.

UfiRn1snsimaneissuu iy 1(0-3-2)

(Electric Power System Analysis Laboratory)

Ffifieeiuunnrien : 01205355

UtRnafisatunisinssissun g | uaznistinsiziazun s |
Laboratory experiments about Electric Power System Analysis | and Electric Power

System Analysis II.

UfiRn19Rransas iuseg 1(0-3-2)
(High-Voltage Engineering Laboratory)

a

NfidiesEEuNnen : 01205356
UfiiRnsifieaiuEediBenbisimnss Minusegs

Laboratory experiments on topics covered in High-Voltage Engineering.

e GNYET I CGIRTaR 3(3-0-6)

(Power System Protection)

Ffifeaiuunnrien : 01205355

awsuaraiRuasdiaunndas nanyansUfiiiuesnistiasii nioulaiainsflouas
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01205459

WUUNASINY n1atfasiuanedslngiiBiaduuuiisesuasiiaduuudnssa g ang
Hasiudiaulas n1atfasmueaasnnfia i nadasiulueneeeta nnsilaeio
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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.

g5uaiinluszuu R f &9 3(3-0-6)
(Harmonics in Power Systems)

ADInINLATNATE Wz D i inas unasinfiasniuein nanszmueingniuedin
nadasnsuefin 1psgINsTsuBsuefin sz gEesEnsueinTuzuD MANAS

N9 AFISHNDRN

Quality and pollution in power systems. Harmonic sources. Harmonic effects. Harmonic
measurements. Standard of harmonic level. Harmonic penetration in power systems.

Harmonic elimination.

AHEede ([FidadurasTeuuniad 3(3-0-6)
(Basic Power System Reliability)
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01205460

01205461

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.

FTULATLANARR 3(3-0-6)
(Digital Control Systems)
AfieaBeuninien : 01205362

sruupauRNAaiauarioyauuuliseifies nsulasiuuaznislssananadoynyios
MMsulas® uazn1sulaednniu Weddudnalon unuamuuuu&en nsnn1smazes
Aeyey 1o wAlAFIUUSAaIME AHAINITOAUAN TR AHATNITOANATH AHE

WWEEININ ANTAILANTIINNTAGA

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.

N13AILANNATALTBIAY 3(3-0-6)
(Introduction to Dynamic Control)
ATifeeBeunnien : 01205362

WUUIIaBNUEQARAUY NNTAATITRLRREAUE n1TeRnuULLRREaUE SYu

pauaNa UL saes Werdlunesomnaasszuununu B s

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

systems. Describing functions of nonlinear control systems.
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01205463

01205464

ﬂ’]‘iﬂQU@Nﬂ‘izﬂquﬂq‘i 3(3-0-6)
(Process Control)
FefigasBanunnen : 01205361 uaz 01205362

AMTATUANNTEUINNTT BIALTENBUIBITTULUATLANNTZLINNT TEULATLAN
nazuanuuLNsafasuasuuusailes ssuuauanuuuRaR n1sAIUANLLL
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FBEINNITUINNTTAILAN (HEAFTMNTIN

Process control. Elements in process control system. Discrete and continuous process
control system. PID control system. Feedback control. Feedforward control. Adaptive

control and predictive control. Examples of industrial process control.

UHURN1TNNTAILANNTELINNNS 1(0-3-2)
(Process Control Laboratory)

Ariidiesidenunten : 01205462 viEansandiu
UHURNTRMILAYINITATLANNTELINNNS

Laboratory for Process Control.

MIANLIANLATEISNINANAENTTUAHNN AT ADHATLADS 3(3-0-6)
(Computer Control of Machines and Processes)

sruuAeNfAinAnsAUAN Befarnaurninisinaesuuulisaidies nmmseanuuy
srunmuanuuUhisaflasnonRamasiunn madendeiunesfauned gungol
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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.
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01205466

01205467

N9ATLANAIEADNADLADS [R5 3(3-0-6)
(Real-Time Computer Control)

WHEHITEULNAN9SY WHIATNARYBINITATLANAIEABNAADS SeUUESAWIST
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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.

SNV TSN 3(3-0-6)
(Introduction to Robotic Systems)

ANSEBNLUL NMSAATIZN NNIAUANLAZNNTATIWINNIBINA (NYueWd nslERrin
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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.

WASENHDTIANTZUINNIS 3(3-0-6)
(Process Instrumentation)
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01205469

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.

FTUUATLANFIAT 3(3-0-6)
(Embedded Control Systems)

AyAsieasEuNIneN : 01205335

vyshsruumauaNilesia nenisllsunsy sruulfifinnsnaness nsdansie
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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.

Tasvtnedsramifiasuazassnmansaguin3aidaszynd 3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)
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01205471

01205472

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.

TLUUNNTNAR AL LNTEaNe@a 3(3-0-6)
(Distributed Electric Generation System)

uneesnands Miuuunszaneda maluladeesniandnmiuuunszansda
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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.

WANINUNY WAL 3(3-0-6)
(Renewable Energy)
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01205473

01205474

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.

N9BRINEUAZAITTANITNANN 3(3-0-6)
(Energy Conservation and Management)

AINEALg e T AVB ARSI nAnMsIRssT VB NE s THaAnTuaz
AARMNTIH N1aAnTnan ngraneuasiiasAAeaiasiuntsensnEnasm
medanisuasiinssindsanilunimsuazgeamnsas naoidnsoniameiiaie
TnasuetinaflUsransn i ruuaudeIadng sUU9ruNe AN BNLATTEULLSY
21N (101I18T) NBIABSYARINNTIH NITNARTIN NIRTNITNITERINEUALNNTIA
NTNANIUNTUALNITIATIEANIATHIANERT

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.

suuiuazszuudygyradluannng 3(3-0-6)
(Electrical Systems and Signal Systems in Building)

¥ a v [N 4 @ A o '
5‘?.1‘]_|‘LILL"NLW§JLWN\‘1T‘V1N 525‘1.|‘L|T‘V]iﬂW‘V] FTULLALN S2UUBHeTT seuutaeiunis

EanEn WRd1989 TTUUEUY AsuaIATaNe

Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

protection systems. Standby generators. Other systems for modern buildings.
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01205483

walulaguazniandnaninlnin 3(3-0-6)
(Hard Drive Technology and Manufacturing)

Tasadnauaznisvimesssnsalndn  ns@euuarnissmdieys Fuazuduiniin
LUUUHIAN Z89n19N19813uazufin S5UUNMTAIUANATKNIIE NIHARLAS
maneaaugnialain n1stasiulniadin devazatauaznisaruannistulen

seaululaT douselssauAaNRuees

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.

ITUABUUBNASL VT ANUIAN 3(3-0-6)
(Outside Plant for Telecommunications)

AUFAILATNIT NI FILVIBILAIANELNY AgladalnudanLandulsinnes n1g
SUR nafnAEILAZNIRTTIU NsRndsEsIADAULLaN N ALAZULLEGAY uAs
ANSABENI N19BaF N3 @eNansLaznsTasiuangendnduazalesn ng
Uszannuin e uasaulsraand n13TanasaunIAauIN lafifiens fadiagnzi

AUNASHNNLAILAE (FLEe

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.
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sruvUfiRnanenRowmasamsuaamns wia 3(3-0-6)
(Computer Operating Systems for Electrical Engineers)

AnfidiasBeunnnen : 01205216

srupUiAiniarenfiamed dunlsrneufididneessruulfifnisnasiaunes
SIMIN1TIANTT NManaiAamsantuuaznIagail NNTiANMMaEANNG SEUL
danBunALazianie nadnnsszuLuiutiays sdafhitamlafifiaadadiy
srunUfiiinnsresRamed ssuulfifinerenfiawesuuunsyans nnadenseszuy

SeuUN AR N Eaas

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.

AANNIARNANIA 3(3-0-6)
(Power Electronics)

v

FufidpaBuunnnien : 01205231
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ATTURAAY LBl asRRNTzLansaunTsLamaY LAFaLALNAIINE N19TL
HELABSHILED U IDILTY NITAGUANNBLABSNITUANTY NTATLANNDLADSMTEIN

ANTATLANNBIABSUTTATHIAT

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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01205490

01205491

01205492

[

UfiRn1sBiannaefindriias 1(0-3-2)
(Power Electronics Laboratory)

AxfidiosFensnnion : 01205486
UAtRnafsaiuEasiidenliinafnnseindids

Laboratory experiments on topics covered in Power Electronics.

AnNaFnNsN 6
(Co—operative Education)

nsUfrReminaamUsznaunisudnuaewinewianss e i iHuszauntsaian
R R A € TP I P G e Lo iat iaiok aip L LA R P A

On the job training as a temporary employee in order to get experiences from the
assignment for Electrical Engineering.

Tr59913AranTan AN | 1(0-3-2)

(Electrical Engineering Project I)
Wenuaviianyinlasssuiiiaulaluanadmnasunia

Select and prepare interesting project in electrical engineering.

BRIANIENNARINTIN IWNRNANRS 3(3-0-6)

(Selected Topics in Power Engineering)
Anmindafiinaulanisdrangss RataRs

Study in selected topics in power engineering.
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01205494

01205495

01205497

BBUANIENIAINTIHATLANUALNNTIRA
(Selected Topics in Control and Measurement Engineering)

Anuindiafiihanlaluanadmnssuaugnuaznisdn

Study in selected topics in control and measurement engineering.

BBIRNIZVINIFINTTNABNTS
(Selected Topics in Communication Engineering)
Anuindafiinaula uanamnsanaasns

Study in selected topics in communication engineering.

BRIRNIENAAINTINAIANYITaRnS
(Selected Topics in Electronics Engineering)
Anvndafinaula e dmansaNsannaating

Study in selected topics in electronics engineering.

NHNUN

(Seminar)

3(3-0-6)

3(3-0-6)

3(3-0-6)

A anauazedUseiadefiinaulantddmnssn i tusssiuusyayes

Presentation and discussion on current interesting topics in electrical engineering at the

bachelor’s degree level.
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01205498  {lgynninLerd 1-3
(Special Problems)
NN ARATINIARanITH A TeAuUS o eE warEauEeadaudnanee

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

into a written reports.

01205499  TpgseniAmnaaninsia | 2(0-6-3)
(Electrical Engineering Project II)
Ffifipedeunnrien : 01205491
yinlasssmsiaidinsannienlaseuaansssinia |

Continuing the same project as in electrical engineering project |.
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AAAERNS 01417167 Engineering Mathematics |
01417168 Engineering Mathematics |l
01417267 Engineering Mathematics |l
Wand 01420111 General Physics |
01420112 General Physics |l
01420113 Laboratory in Physics |
01420114 Laboratory in Physics I
\Ad 01403117 Fundamental of General Chemistry

01403114 Laboratory in Fundamental of General Chemistry
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01208111 Engineering Drawing

01208201 Basic Principle of Engineering Mechanics
01213211 Materials Science for Engineers
01204111 Computer and Programing

01205211 Electric Circuit Analysis |

01205231 Electronic Circuits and System |
01205341 Electromagnetic Fields and Waves |
01205362 Linear Control Systems
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3.1 01205361 Electrical Measurements an Instruments
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33 01205354 Electrical System Design in Buildings
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3.5 01205355 Electric Power System Analysis |
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3.6 01205457 Power System Protection

3.7 01205356 High-Voltage Engineering

3.8

01205486 Power Electronics
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01205361 Electrical Measurements an Instruments
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01205351 Electromechanical Energy Conversion I
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01205354 Electrical System Design in Buildings

34
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01205355 Electric Power System Analysis |
01205454 Electric Power System Analysis |l

355 nau)
35 01205372 Thermal Sciences
3.6 01205471 Distributed Electric Generation System
3.7 01205472 Renewable Energy
3.8 01205473 Energy Conservation and Management
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01420112 General Physics |l
01420113 Laboratory in Physics |
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01403117 Fundamental of General Chemistry
01403114 Laboratory in Fundamental of General Chemistry
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01208111 Engineering Drawing

01208201 Basic Principle of Engineering Mechanics
01213211 Materials Science for Engineers
01204111 Computer and Programing

01205211 Electric Circuit Analysis |
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3.1 01205361 Electrical Measurements an Instruments
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01208111 Engineering Drawing

01208201 Basic Principle of Engineering Mechanics
01213211 Materials Science for Engineers
01204111 Computer and Programing

01205211 Electric Circuit Analysis |
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01205362 Linear Control Systems
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3.1 01205361 Electrical Measurements an Instruments
3.2 01205321 Principles of Communications
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