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nangng

IuIUnEInTMAaeanangas Litaendt 142 wiaehn

lassainavangns
(1) vuandmAnyialy Laitaundn 30 wiaehn
- NANANTTRYANAY laddeni 6 mefin
- NFuANsEANAR SN TENBUNTS Laitfosndn 3 efin
- nNENTEAWIAUNTARANS 13 wihenin
- naansenallialnewaznailedan laivdeni 5 vtdefin
- NANATEFUVSUANENS Laitfosndn 3 efin
(2) nanIv AN laitfaundn 106 wiaeia
2.1 Ariamziiugu 33 mihgin
2.1.1 nginfugumsadinmaniuaginermans 21 murefin
2.1.2 nguAmitugiunisimngsu 12 wihgiin
2.2 33 Man1zeu yitoen 73 migin
2.2.1 ngEAIUsAUMIAINTIY 32 wenn
2.2.2 AT NRNNIIAINTTY Laifosndn 41 mhehn

(3) BNV ADNLES lLideenin 6 wuqefa
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51831
1) vanaiwAnynaly Lidowndn 30 TIRERE)
1.1 nguaszoL Al laitfaenan 6 Wiein
01175xxx nanssuNadnw 1(0-2-1)
(Physical Education Activities)
waglvidamdonFoudnlitesndt 5 miein ansedvilumnaivdnyild
QGHGUPERIRGL!
1.2 nguanszAansuisusznaunts  laitdasndn 3 Wefin
TiiandeniFeulitesnit 3 mhofa nneivilumnaindnwinly nguanss
AERSWEUSENBUNS
1.3 nguanszAwIfunisiesns 13 nuein

01999021 nwﬂmtﬁaﬂﬁﬁams 3(3-0-6 )

(Thai Language for Communication)

01355xxx AYIBINOY 9(--)
(English)
AVNENTAUNF/PBUNUNDST 1(--)

1.4 nguanszwadiadlnauazwaitiodlan lidesndn 5 wiloeia
01999111 ANER TS UAU 2(2-0-4)
(Knowledge of the Land)
wazliddmdenSoudnlddesnit 3 nuaedn 9nsiedslunuandmdneiialy

! IS A
nquansznailatineuaznailadan

1.5 NGUANTLEUNTEAENS Laifaundn 3 Migfin

Infidgndenseulitesndn 3 mihein ansednlunuiainfnwinily nquanse

gunsemans



2) NUINIBRNL

- v naNIENUFIY

NANIVINUFIUNAUAAIEASHAZINYAIENS

01403114

01403117

01417167

01417168

01417267

01420111

01420112

01420113

01420114

RN smanyaaiinald

(Laboratory in Fundamentals of General Chemistry)

wanyaaiinaly

(Fundamental of General Chemistry)

ANAFERTIAINTIH |
(Engineering Mathematics 1)
AMAAIENTIAINTIH I
(Engineering Mathematics 1)
AmnAIERIIAINTIN I
(Engineering Mathematics Il)
Tandly |

(General Physics 1)
Handvrly I

(General Physics II)
Ufumn1sWaEnd |
(Laboratory in Physics 1)
Ufumn1swand Il

(Laboratory in Physics II)

NGUIVINUFIUNIIAINTIUAENS

01204111

01208111

01208221

01213211

ADUNILADILAZNISTLUTWATY

(Computers and Programming)

NI ULUUIAINTTY
(Engineering Drawing)
NaFENIAINTIY |
(Engineering Mechanics 1)

TanmansdmsuiaINng

(Materials Science for Engineers)

laidaendn

106
33
21

12
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a 1'd " Y J 1 a
-y nanizanu laitfoandn 73 midena
NEUIVIVIAUNISIAINTTY 32 wdghin
01205211  MFIATIERIasI | 3(3-0-6)

(Electric Circuit Analysis 1)
01205213 UfUTRMImnssuliiuazdidnvsednd 1(0-3-2)

(Electronics and Electrical Engineering Laboratory)
01205214  UfUamsiesesdnsnaluihuazauufofnali 1(0-3-2)

(Electrical Machines Laboratory and Electrical Practices)

01205215 MsEUlUSHNTUADLRIADSANUSUIAINT TN 3(3-0-6)

(Computer Programmimg for Electrical Engineers)
01205216 GATATIIGESEANY 3(3-0-6)

(Signals and Systems)
01205217  mduuazaumwimanli 3(3-0-6)

(Electromagnetic Fields and Waves)
01205218  ;sesiindnuaznisinmialnil 3(3-0-6)

(Electrical Measurements and Instruments)
01205241 ANIDONLUUINATAINALATATING 3(3-0-6)

(Digital Circuits and Logic Design)
01205242 19950aLSTUUDANNIatnd | 3(3-0-6)

(Electronic Circuits and Systems 1)
01205251 AsuUasunaaaunaludln | 3(3-0-6)

(Electromechanical Energy Conversion )
01205311 lulpslnsiwaiwes 3(3-0-6)

(Microprocessor)
01205312  FEUUAIUANLTALEY 3(3-0-6)

(Linear Control Systems)
NGNAIYNADNNINIAINTTY Laitfaundn 41 wddefa

1) Tviandsnseuivniy

- naw . nauUsEasAvraluaygInUTENauIN TN a1vienssu i sl

<o
©

- Ngu ¥, nquUsEasAvaluaygInUsEnauivdn a1vimnssuliidl auliindeans
Gl
w3
- NgY A NaEATINIEMSIANTIUlih

auny  Litaenin 33 wuiein

o
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n. nguUszasAvaiuluaygyInUsznauIwTdn a1v1daanssulni eulninigs

T3eusnedveieluil

01205351 nsuUasunasunaluia I 3(3-0-6)
(Electromechanical Energy Conversion II)

01205352  m5AsIzsAszuulninngy | 3(3-0-6)
(Electric Power System Analysis 1)

01205354 nseenluuszuulninlueas 3(3-0-6)
(Electrical System Design in Buildings)

01205359  Bianvsedndrids 3(3-0-6)

(Power Electronics)

- waglidenseu ldesnin 3 wdiein ansiedvseluil

01205348  FammeImnssulnih 3(3-0-6)
(Electrical Engineering Materials)

01205356  Aminsaulniiiuseas 3(3-0-6)
(High-Voltage Engineering)

Y A a (4 ! 1 a a 1 dy
- wagliidenisou Litesnin 6 nuwAn 351870l UL

01205353  AsUesnuszuulninAas 3(3-0-6)
(Power System Protection)

01205355  lsednslviaAngs 3(3-0-6)
(Electric Power Plants)

01205357  mstuiadeuselndi 3(3-0-6)
(Electric Drives)

01205358 WU U 3(3-0-6)
(Renewable Energy)

01205371 MFunsruIUMILaEIILUTEY 3(3-0-6)
(Process Sensors and Transducers)

01205451  M159UINYWALNITIANITNAWU 3(3-0-6)

(Energy Conservation and Management)
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v, nguUsasdvaiuluayyaUsznauindin avrdaanssulnin vulwiadesns

T3eusedveieluil

01205321  wmann1sdeans 3(3-0-6)
(Principles of Communications)

01205324 MsAeasLUURTa 3(3-0-6)
(Digital Communications)

01205325 \3etnsdoasuavaneds 3(3-0-6)
(Communication Network and Transmission Lines)

01205326 mﬁ?ﬂlaaﬁ%’agaumm‘%aﬂw | 3(3-0-6)

(Data Communications and Networks 1)

- waglidenseu ldesnin 3 wiiein annsiedvseluil

01205327 nMsAeansiAaeud 3(3-0-6)
(Mobile Communications)
01205328 msaeansdulotuas 3(3-0-6)

(Optical Fiber Communications)

Y A a (B4 ! 1 a a 1 dy
- wagliidenisou Litdesni 6 nuwAn 315187 w0l UT

01205322  Aenssululasiam 3(3-0-6)
(Microwave Engineering)

01205323 N3UsTANAd 1A 3(3-0-6)
(Digital Signal Processing)

01205329  AAINTIUEYDINA 3(3-0-6)
(Antenna Engineering)

01205421 AMSARENSULAUAINURNINS 3(3-0-6)

(Broadband Communications)

A. NFNAYNANIENIIAINTIU LW
01200431 NANNITIFINTIUTLUUITN 3(3-0-6)
(Principles of Rail Engineering)
01200432  wAlulagyIsadINg 3(3-0-6)
(Rolling Stock Technology)



01200433

01200434

01200435

01205212

01205219

01205231

01205313

01205331

01205341

01205342

01205343

01205344

01205345

01205346

01205347

01205372

SyUUDalRd ez InIANUIAL

(Signalling and Telecommunication Systems)
Tssadaiugiuszuuss

(Rail Infrastructure)
MsUURNTUALYOUUNTITEUUTI

(Rail System Operation and Maintenance)
N15AT129A2995 A Il

(Electric Circuit Analysis II)
anuaziulszenddmnsuimnsli
(Applied Probability for Electrical Engineering)
AN sulnsANUIAY

(Telecommunication Engineering)
ANRAENTIAINTIN NN

(Electrical Engineering Mathematics)

aa o

nMTRALULLaYNITYIAANaNTUSTINad Y1 uRIIa
(Digital Signal Processing Design and Implementation)
993UAEIEUUBANNTETNE |l

(Electronic Circuits and Systems II)
dlanysefindanus el

(Solid-State Electronics)

FTUUNITTMVUIAAYUIN

(VLSI Systems)

ddnvseiindgnannasy

(Industrial Electronics)
NN380NKUUNITTILeUEdonlumAluladTues

(Design of Analog CMOS Integrated Circuits)
N1599NWUUTLUUHIF7

(Embedded System Design)
uluneluladuazuluddnmsefindidosdu
(Introduction to Nanotechnology and Nanoelectronics)
FYUUMIUANAINA

(Digital Control Systems)
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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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205373

01205374

01205375

01205376

01205377

01205411

01205412

01205431

01205432

01205433

01205434

01205435

01205436

01205437

01205438

01205439

Y

FYUUAIUANELSHT

(Embedded Control Systems)

N319srUUERludRLarNISAIUANITNENAI NS TY

(Industrial Automation and Control)
WetiasodnluIngnsiuegus

(Machine Vision in Robotics)

aa

NN509NLUULAZAS1HNANN T AULUU 3 T
(3D Product Design and Prototyping)
seuulygUseRvgamsuiueud

<9

(Artificial Intelligence System for Robots)

ANFIATIZATITOUNITIAINTSUINAN

(Complex Analysis in Electrical Engineering)

Tulowm3n

(Biometrics)

nsdeanstoyauaziaiete I

(Data Communications and Networks )
N150ONLUUNITANLDINYLUULIETH
(Passive Radio Frequency Circuit Design)
nsinsviaUszend

(Applied Coding)

SEUUINIANTIARIA

(Digital Telephone Systems)
msfeansaniiiey

(Satellite Communications)
svuuATovIeIndou

(Mobile Network Systems)
msaaﬂLLUUN%mmﬁ%VIQLLUULlﬁﬂﬁw
(Active Radio Frequency Circuit Design)
MIsansszuLAeas

(Simulation of Communication Systems)
msWeuseszninumsetie

(Internetworking)
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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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205441

01205442

01205443

01205444

01205445

01205446

01205447

01205461

01205462

01205463

01205464

01205465

01205466

01205471

01205472

01205473

N1399NULUUATUaUNEU

(Feedback Circuit Design)

Aminsaulvneiin

(Photonic Engineering)
waluladuannssumslulasdidnnsednd
(Microelectronics Fabrication Technology)
gunsainiawes

(Optical Devices)

ﬁa%uifmiﬁqﬁ’aﬁﬁ

(Semiconductor Sensors)
diannsolinddinisunmd

(Biomedical Electronics)
wialuladlaznsuanansnlasu

(Hard Drive Technology and Manufacturing)
ATz uUlnimas Il

(Electric Power System Analysis II)
gnsuatnluszuuluinmas

(Harmonics in Power Systems)
mudedoldszuusmineadeu
(Introduction to Distribution System Reliability)
syuumsnaalwiwuunszaed
(Distributed Electric Generation System)
IFINTTUNITADIAIN

(Ilumination Engineering)
syuulniuazssuudanalueins
(Electrical Systems and Signal Systems in Building)
sruuvuEuR s

(Introduction to Robotic Systems)
nsmuRuwaTRLDDsy

(Introduction to Dynamic Control)
NMIATUANNTEUIUNNT

(Process Control)
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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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205474

01205475

01205476

01205477

01205478

01205479

01205481

01205482

01205483

01205484

01205485

01205489

01205492

01205493

01205494

01205495

N13AIUANMIEABLAINBTULIANAT

(Real-Time Computer Control)

nseenuuUsEUUilsdmiuaTetneeseleinuaziifus

(Embedded Design for Instrument and Sensor Networks)

lassheUsyamiiiguuagassnanansnaunToileUszend
(Applied Artificial Neural Networks and Fuzzy Logic)
msmUQmLﬂ%ﬁﬂiﬂaLLazﬂszmumsﬁwmmﬁaLﬁ’eﬁ
(Computer Control of Machines and Processes)

FEUUNSIUTIN UL EELasUEUA
(Human-Robot Collaboration System)

a § @ a o v a
EIUWIG3L‘LJG]SUaﬂﬂiiWﬁﬂﬁqﬁﬁU’Jﬁ’JﬂﬂWﬂ’l
(Internet of Things for Electrical Engineering)

MUTEUIRN NGNS

(Digital Image Processing)
NsUszINad I sEdALazLUUUTUMN
(Statistical and Adaptive Signal Processing)
nsUsEIaRarNNsAeaTIRvIAY

(Video Processing and Communications)
nsiSguivesmaiamesdmiunsUsEynAldanumunm
(Machine Learning for Image Applications)
NTIATANINLAZNITI

(Image Analysis and Recognition)
naNNISSEUsdsEnwaENTUsEENA

(Principles of Deep Learning and Applications)
FosamzmBanssulndimas

(Selected Topics in Power Engineering)

L%ENLQW’]EW’N%?‘YJﬂiﬁJﬂ’JUQﬂJLLaSﬂ’ﬁ’?ﬂ

(Selected Topics in Control and Measurement Engineering)

I30URNIENINIAINTINFDAT
(Selected Topics in Communication Engineering)
FeanIEmaImnssusiannseingd

(Selected Topics in Electronics Engineering)
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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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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Ugyyiiieiy 1-3

(Special Problems)

2) Wiligndenseudvnlungy . nguiyiawrineeauaunsalunisiiau lidesy

A7 6 NUILNA

01205490

01205399

01205491

01205497

01205499

3. AFUATIRAIITINYEANNEINN T U

- @ wsSudanddsnisyuannafn

annaAne 6

(Co-operative Education)

aa A a a

- A USULENLABNLSUNISHNIIY

ANSHNIUY 1
(Internship)
1AS99°13AINTSU NI | 1(0-3-2)

(Electrical Engineering Project I)

AUuU 1
(Seminar)
Tassaudanssulwda i 3(0-9-5)

(Electrical Engineering Project II)

3) lndidgadenseudvilungy 9. nguufuRnismdmnssuluin lidesndn 2 miwefe

01205381

01205382

01205383

01205384

01205386

01205387

3. nguUUANIINEIAINT I LN

UftRnsaandnenssuuargunsaidoans 1(0-3-2)
(Communication Architecture and Devices Laboratory)
UftRnssruuLagadotsdeans 1(0-3-2)
(Communication Systems and Networks Laboratory)

URUANSUSTIIRd AN 1(0-3-2)
(Digital Signal Processing Laboratory)

UfuRn1snisulasiunasaunalviiia 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
UfURN1s8@nnseiing 1(0-3-2)
(Electrical Engineering Laboratory)

fusnislulasinswaies 1(0-3-2)

(Microprocessor Laboratory)



01205388

01205389

01205413

01205414

01205486

01205487

01205488

UftRnsmsmueuLaziadesileda

(Control and Measurement Laboratory)

U UAN19N1911958UUaRuTRLAEN1SAIUANLTRAAIMNTTY
(Industrial Automation and Control Laboratory)
Ufumnislulewmsn

(Biometrics Laboratory)
UHURNIUTZINaN MUAZ NSUBATUTDIABLTIADS
(Image Processing and Computer Vision Laboratory)
U URMTImnssuluiuseas

(High-Voltage Engineering Laboratory)

RN s esiszuuliinigs

(Electric Power System Analysis Laboratory)

U URNIIANTAIVANNTEUIUNNT

(Process Control Laboratory)

3) NUINIVAINLES laidaendn 6 BU2BAn
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1(0-3-2)

1(0-3-2)

1(0-3-6)

1(0-3-6)

1(0-3-2)

1(0-3-2)

1(0-3-2)
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ADE1LAUN1TANEN

(1) dmsviiganluiaanSeuannafne

Uil 1 mansAneil 1 UUNUILAN (V. UTT818-BaLUJUAN -V ANWIAI8ADLR4)
01204111  ABUNANDTUAZNITIUIUNTY 3(2-3-6)
01417167 AMAFIAASIAINTTY | 3(3-0-6)
01420111 #andvily | 3(3-0-6)
01420113  URURMSHEN | 1(0-3-2)
01999111  FNANSWILEUAY 2(2-0-4)
01999021  awilveiiionsdeans 3(3-0-6)
011750 AANITUNAANW 1(0-2-1)
01355xxx NN 3(3-0-6)

394 19(- -

Ul 1 man1sAnundl 2 uIUNENA (YU.UT5818-94. U URNS-vaL Anwrdaeiales)
01208111 NISWHUKUUIAINTH 3(2-3-6)
01403114 UFTAMsndnyaiaiinily 1(0-3-2)
01403117 wdnyaiafivialy 3(3-0-6)
01417168 ANAAIAATIAINTTY I 3(3-0-6)
01420112  WANAWLY I 3(3-0-6)
01420114  UFTRNsHANGLU I 1(0-3-2)
01355xxx  N1WIBNY 3(3-0-6)

Adnwvill nguanszegay 3(--)

374 20( - -
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Uil 2 nannsAnudl 1 MUUNUILAN (VU.UTTBE-BUJUAN5-BaL AN A 8ADLR4)
01205211 nFIATIEIeaTin | 3(3-0-6)
01205215 n1siligulusunsumeNiamesamsuIAINT Wi 3(3-0-6)
01205241 N15OBNLUUNATAIALALATING 3(3-0-6)
01208221 NAFENTIAINTIY | 3(3-0-6)
01417267 adlaAERIIAINTIU Il 3(3-0-6)
01355xxx  NW1DINAY 3(3-0-6)
A@nwvhly nquansznndunisieans 1(--)

AN@NAUNA/ABUNADI)

39 19(--)

U 2 mAn1sAneil 2 UIUNUEAA (YU.UT5818-9U.UJURNS-va. Anwrdaediaie)
01205213  UfURMIImnssulniuazdidnvsedng 1(0-3-2)
01205214  UFvAMIiaTeadnsnaluiazauuFiamalin 1(0-3-2)
01205216  &IMLASTEUU 3(3-0-6)
01205217  AAuuazauLwimanldi 3(3-0-6)
01205218 iA3esiietnuaznisavnalud 3(3-0-6)
01205242 2sasHaszuudannsedng | 3(3-0-6)
01205251 nasuUasiunaasunalniii | 3(3-0-6)

I ndonymaimngsu i 3(--)

EIEY 20(--)
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Uil 3 aannsAnudl 1 MUUNUILAN (VU.UTTBNE-BUJUANS-BaLANIA8ADLR4)

01205311 lalaslusiwaiwes 3(3-0-6)

01205312  SYUUAIUANLTALEY 3(3-0-6)

01213211 Japmansdmiuiamng 3(3-0-6)
wndenmadangsuli 6(--)
FwndenufuiRn1smaemnssulnin 1(--)

WNRBNES 3(- -
Eiett 19( - -

Uil 3 man1sAneil 2 UUNUILAN (VU.UTTE8-BLUJUAN5-BaLANBIA8ADLR4)
v ndenmadanssului 15(--)
FwndenufuRn1smaengsului 1(--)

AN 3(--

EREY 1
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Uil 4 prannsAnendl 1 MUUNUILAN (VU.UTTBN8-B.UJUAN5-BaLANIA8ADLR4)
01205399  msEneu 1
01205491  lassnidenanssulnii | 1(0-3-2)
01205497  duwun 1(0-3-2)
v ndenmaIanssului 6(--)
Andnwvinly nauasrauvEomans 3(--)
594 12(--)
Uil 4 man1sAneil 2 UIUNUEAN (YU.UT5818-9U.UHURNS-va. Anwrdaediaie)
01205499  lasanudenssului | 3(0-9-5)
v ndenmadenssului 3(--)
Fndnwvhly nguanszeansuisduszneunis 3(--)
AdAnwialy nguansgnalodienaznaiiodlan 3(--)
Andnuinly nauanszegilan 2(- -

EREY 14(--)
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(2) dunsutdnfiaanisguannafne

Uil 1 nannsAnudl 1 MUIUNUILAN (YU.UTTBE-BU.UJUANS-BaLANIRI8A9Le4)
01204111  pRUNIMTLANITIUTIATY 3(2-3-6)
01417167  AMAFAASIAINTTY | 3(3-0-6)
01420111  WaANAVALY | 3(3-0-6)
01420113 UfURNSHENS | 1(0-3-2)
01999021 mulneiiiensieans 3(3-0-6)
01999111  AIARSUVILHUAY 2(2-0-4)
01355xxx  AWIDINQY 3(3-0-6)
01175 AANIIUNAANW 1(0-2-1
594 19(- -
Uil 1 mansAneil 2 UIUNUEAN (YU.UT5818-9U.UHURNS-va. Anwrdaesiaie)
01208111  MSTEULULIAINTIY 3(2-3-6)
01403114  UFTRnsndnyaiaiivily 1(0-3-2)
01403117  ndnyawedlinly 3(3-0-6)
01417168  AdaFAASIAINTIY I 3(3-0-6)
01420112  WaAndlY I 3(3-0-6)
01420114  UFTRNsHANGTL I 1(0-3-2)
01355xxx  N1WDING Y 3(3-0-6)
Jndnwinly nguanszeefsiau 3(--)

EREY 20(--)
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Uil 2 nannsAnundl 1 MUIUNUILAN (VU.UTTIE-BU.UJUAN5-BaLANw1A867Le4)
01205211  AITILATIER9RTIGN | 3(3-0-6)
01205215  msi@lsulusunsumeniamesdmsuimnsluin 3(3-0-6)
01205241 N1509NKUUINTAINALALATING 3(3-0-6)
01208221 NAANAATIAINTIN | 3(3-0-6)
01417267  AdeFEASIAINTIH I 3(3-0-6)
01355xxx  NIWIDINGY 3(3-0-6)

Anfnwvinly nduasnwfunisdeans 1--)

(Au1aNaUNA/ABURADS)

37 19(--)

Ul 2 Man1sAneil 2 UIUNUEAA (YU.UT5818-3U.UJURNS-va. Anwidaediates)
01205213 UfuRnsImnssulnihuazdianvsedind 1(0-3-2)
01205214  UftRAnsiniesdnsnalwiiwasauufiamaluin 1(0-3-2)
01205216 GRTARINGEREATY 3(3-0-6)
01205217 AAuarau L wANLn 3(3-0-6)
01205218 imdasflotauaznisiamalui 3(3-0-6)
01205242 1AsarsEUUBanNIedng | 3(3-0-6)

01205251 nsulasdunasunalnii | 3(3-0-6)
A ndonmadmngsulnii 3(--)

EIEY 20(--)
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Uil 3 mansAnedl 1 UUNUILAN (V. UTT8N8-BaLUJUAN -V ANWIAI8ADLR4)
01205311 lulaslusiwaiwes 3(3-0-6)
01205312  SEUUAIUANLTALEY 3(3-0-6)
01213211  Fapmansdmiuiaing 3(3-0-6)
v ndenmadanssului 6(--)
Fdenufuinismadanssuliii 1(--)
ARG 3(--
594 -

Ul 3 man1sAneil 2 IUIUNUEAA (YU.UT5818-90.UHURNS-vaL. Anwrdaesiaie)
WNFBNIAINTTY 15(--)
wndenuuinismadeanssulnii 1(--)

W NFRNES 3(--

EIPEY
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Uil 4 nman1sEneil 1 MUUNUIAA (Y. UTT818-3U.UHURN-34. AnwaefaLeq)
01205490 GUARGINY 6
594 6

Uil 4 aannsAnunil 2 MUIUNUILAN (YU.UTTBE-BU.UJUANS-BaLANIRI8A9Le4)

v ndenmadanssului 9(--)

AnAnwvily nduasrauvEemans 3(--)

FnFnuinly nguanszmansusisusznaunis 3(--)

AnAnwvinly nauansywaledlveuay 3(--)

waoslan

AnFnuinly nauanszegilan 2(- -

3 20(--)
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01205211  N15ATIZHIATINAN | 3(3-0-6)

(Electric Circuit Analysis )

ey LLmﬁmﬁugmLLawmg 9IAUITZNIUNAT WITAMWAUNIY unaanwiinlidase naud
FITHATNITIATIEN NITHATIBAIAUALALLNY VO B935U18 Nuns I 09AUTENOUALANNG U 2933
dusunilauazsusuans dyyraguled ununmlesd msleneidygraliinnssuaaduluaniuzas
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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.

01205212  N15ATIZAIATIAAA Il 3(3-0-6)

(Electric Circuit Analysis I)

auiidedounaznisiinseiluszunuea feidu 2995918 MsnevavendAINLd Hans
wlasanUanguarni1suseendlelun1siasenies slowuudiagn1sanaeas 195AaU ndouyad 1933
YIYADINILT-09N

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  UjUAmsdaanssuliiuazdidnnseiing 1(0-3-2)

(Electronics and Electrical Engineering Laboratory)

UftRmsieafungueslesiu nguesnasveni 1sasauya Masluih msnevaussting ms
MDUAUDIANIULALAT 2999N509 Lalon 29991589nT20d 29333 nBUsIaulni s uTanes 2995987
NIUTANDS 2959ULeuY

Laboratory experiments about Ohms’ law. Kirchhoff’s law. Equivalent circuit.
Electrical power. Transient response. Steady state response. Filter. Diode. Rectifier. Voltage

regulator. Transistor. Transistor amplifier. Op-amp circuit.
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01205214  UjiRnnsiaTasdnsnalvifiiuazsuufoamslnia 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
Ufinaieatuesesudalifi sewmes wiouwdas 2993 3 wa nsfadansliih n1sdeas

Au auvaondeniglnii
Laboratory on electric generators. Motors. Transformers. 3-phase circuits. Electrical

installation. Grounding. Electrical safety.

01205215  nstlsulUsunsuRsUNMasa1usUdAINTINHAN 3(3-0-6)

(Computer Programming for Electrical Engineers)

LUIAANITATNIN URFURUTTENI19815AITRaZoNARIT K997 N1 lUTWATULDS
Tassadie nsmuauansa fsiduunidifu 63 Snaseuazanednusy msUssananautiudoya n1sides
Viudou ey s1esles lassadeguaulil nsAumy nMslSesddu Myleseranududeu n1suszend
na@sulusinsumsuiunesdmsunidymmaianssulnii

Computing concepts. Hardware and software interactions. Flow charts. Structured
program development. Flows control. Functions. Arrays. Pointers. Characters and strings. File
processing. Stacks. Queues. Linked lists. Tree structures. Searching. Sorting. Complexity analysis.

Applications of computer programming for solving electrical engineering problems.

01205216  &IMKAZIZUY 3(3-0-6)

(Signals and Systems)

Fuananavailiouarlisafeuanmaiianislinszinisulas ssuudadunarliulsany
van Medduanglow aunsuises nsudaslised nmsuwlasanuaiguasd nguin1sindieene HalRagYes
aundseyiusuaraunisaassduiiedlaslinisuas msvssgndlddyanauasszuy TWsunsuLLALAY
dmSudygauasssuy

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. MATLAB for Signals and Systems.
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01205217  AduLaaUINWiWENlHH 3(3-0-6)

(Electromagnetic Fields and Waves)

nFmseianees aunliiiads dduazndsnu dhuwazladianvsnanug nszuanis
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Vector analysis. Electrostatic fields. Potential and energy. Conductors and dielectric.
Capacitance. Convection and conduction currents. Resistance. Solution of Laplace’s and Poisson’s
equations. Magneto static fields. Magnetic materials. Inductance. Displacement current. Time-

varying electromagnetic fields. Maxwell’s equations.

01205218 A3psiiotauaznsiavnalidi 3(3-0-6)

(Electrical Measurements and Instruments)

JurdideeSeusnnou : 01205211
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M3¥n NMsTANTELALaTRS UL UUNSERaRs Az nssuaadulneldindasliotauuuneusenuazuuuiaa
M3¥af&alnin fusznaufds wasndanu msiaaanudiunulidn Areumideatlniuazen
ARl M3¥areNAAIU T8 Syaasuniu Sulsdyaia msuiuiiey

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. Calibration.

01205219  anuhazludszanddmsuiaansluii 3(3-0-6)
(Applied Probability for Electrical Engineering)
Jundidesdounndou : 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.

01205231  3AINTIUINIANUIAY 3(3-0-6)

(Telecommunication Engineering)

gaFUsTNaUTeITEULADans wiatnelnsdne Smnssudsunanisld dyaiaueusdenuar
PRNG! ﬂﬁiﬂgwé’mggﬂmLLUUiﬁaﬁaé nsdary dnsteya Mmnandlunisdaiuy msdeansiadouil nsdeans
NueTien NsEeansNIaLas ms?iamﬁayja

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. Data communications.

01205241  N1599NKUULNITAINAALATING 3(3-0-6)

(Digital Circuits and Logic Design)

SPUUTIIULAE IV Useadaya1amssng 19358ued NYANALUUYAY nannswaznsldeu
UBINTRBNUUUIATATINLATRANY uanduarndunasy vann1suazn1sldueINITeonLuUNITATINY
Juddu meufinmestislunisesnuuuiiiorisaenuuuiInsiang

Number systems and codes. Logic gate. CMOS circuit. Boolean algebra. Combinational
logic design principles and practices. Latch and flip-flop. Sequential logic design principles and

practices. Computer-aided design (CAD) for digital circuit design.

01205242 2935wazszuUAnnsating | 3(3-0-6)
(Electronic Circuits and Systems [)
SunfidoqSeunnney : 01205211
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Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of basic electronic circuits including diodes and power supply circuit.
Bipolar junction transistors (BJT) and field-effect transistors including MOS, CMOS, and BiCMOS.
Transistor bias circuits and transistor small signal analysis. Basic amplifiers. Operational amplifiers

and its applications in linear and nonlinear circuits. Multistage transistor amplifiers.

01205251  nswUasHuwasIunalia | 3(3-0-6)
(Electromechanical Energy Conversion |)
JufideeSeusnneu : 01205211
asuduan wannsilasiunasunaliin nasnuaznasunluRsuluan nanns
m%ﬁﬂwgu 1A3933NINTTRANTI FBNTSURULeNETNTZLARNSS 3‘3mamu¢1ummL%’mama%ﬂimmmﬂ
Magnetic circuits. Principles of electromechanical energy conversion. Energy and co-
energy in magnetic circuits. Principles of rotating machines. DC machines. Starting method of DC

motors. Speed control methods of DC motors.

01205311 lulaslwsiwawwas 3(3-0-6)

(Microprocessor)

JniidesiFeusnneou : 01205241

untwedlulasinswawes lassadwvaslulasinswaweos nslsulusunsuusznou wada
druseUszanu nhoanud dudevssanuiitiesn msvszendld llasinswaweslussuuiaiosile
nsuszgnaldlulasinswawesiussuudnludi

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.
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01205312  33UUAIUANLTALEY 3(3-0-6)

(Linear Control Systems)

JufideeSeusnneu : 01205211

wuudnaemeadamanivessruy Meidudrgloukasnisunuuigiianiug wuudnasessuy
VUl LY ATLa Ll AU LTBIAIND wHUNINUaRNKAENIINNTIMaTesd I wuUTasanatnuas
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Mathematical models of system. Transfer function and state-space representations.
System models on time domain and frequency domain. Block diagram and signal flow graphs.
Dynamic models and dynamic responses of systems. First and second order systems. Open-loop
and closed-loop control. Feedback control and sensitivity. Steady-state error. Types of feedback
control. Concepts and conditions of system stability. Methods of stability test. Root locus. Time

domain analysis and design of control systems. Bode plots. Nyquist plots. Frequency domain

analysis and design of control systems.

01205313  AMAAYEASIAINTTULNHN 3(3-0-6)

(Electrical Engineering Mathematics)

JundideeSeusnnou : 01417168

wisnduarszuvannsdadu Usgiunees avnududain nsvilidugain Yigling
Aaunely nswlandadu Amdnvazangiasnmesdnvuziany nsviidudunwesu nsuszend
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nsUssgnamoiaivauluieanssulni

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.
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01205321 w&nn15aess 3(3-0-6)
(Principles of Communications)
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Communication models, wire/cable and wireless/radio. Introduction to signal and
system. Spectrum of signal and applications of Fourier series and transform. Analog modulation,
AM, DSB, SSB, FM, NB/WBFM, PM. Noises in analog communication. Binary baseband modulation.
Nyquist’s sampling theory and quantization. Pulse analog modulation. Pulse Code Modulation
(PCM). Delta Modulation (DM). Multiplexing techniques. Introduction to transmission lines, radio

wave propagation, microwave components and communication, satellite communications, optical

communication.

01205322 Jadnssululasian 3(3-0-6)
(Microwave Engineering)
nsnumuaunsusinnad Aduszunu aeds lulasvuasvietndu Msiesesiaetng
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Review of Maxwell’s equations. Plane waves. Microwave transmission lines and
waveguides. Microwave network analysis. Impedance and equivalent voltage and current. The s-
matrix. Signal flow graphs. Impedance matching and tuning. Microwave resonators. Power dividers
and directional couplers. Microwave filters. Point-to-point microwave link. Radar system. Microwave

propagation. Basic of microwave measurement. Applications.
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01205323  A15UsTUIATYYIUATNG 3(3-0-6)

o

(Digital Signal Processing)
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Introduction to digital signal processing (DSP). Continuous-time and discrete-time
signals. Discrete-time systems. Discrete-time Fourier transform (DTFT) and discrete Fourier
transform (DFT). Z-transform. Sampling theory and sampling rate conversion. Multi-rate systems
and filter banks. Discrete wavelet transform (DWT). Spectral analysis of linear-time Invariance (LTI)
system. Finite impulse response (FIR) filter design and infinite impulse response (IIR) filter design.
Probabilistic methods in DSP. Introduction to current DSP applications.
01205324  A15ARENSUUURIVA 3(3-0-6)

(Digital Communications)
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Review of probability and random process. Signal space. Minimum Nyquist bandwidth.
Signal detections. AWGN. Digital modulation techniques. Sigma-delta. Performance analysis.

Synchronization. Equalization. Introduction of information theory. Source coding. Channel coding.

Multichannel and multicarrier systems. Spread spectrum techniques. Multipath fading channels.
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01205325 A38U19FREISHATENYEY 3(3-0-6)
(Communication Network and Transmission Lines)
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Wire and wireless communication. Wire communication network. Y, Z, F, G, H matrix.
Relation. Connection and basic circuits. Network transformation. Transmission quantities. Signal
transmission circuit techniques. Wave filters. Attenuator. Impedance matching. Transmission line
theory. Equation. Solution for low, medium, higsh frequencies. Primary and secondary constant.
Incident and reflected waves. Standing wave ratio. Line characteristics for open, short, terminated
load. Lossless and lossy lines. Reflections in time domain. Bounce diagrams. Near-end and far-end
crosstalk. Differential signaling. Composite line, types of cable, unshielded twisted pair, coaxial

cable and current cable standards.

01205326 ﬂ'ls?iaa'ls%'agauazm%mha | 3(3-0-6)

(Data Communications and Networks I)
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Introduction to data communications and networks. Layered network architectures.
Point-to-point  protocols and links. Delay models in data networks. Medium-access control
protocols. Routing in data networks. Flow control. Network security. Cloud network. Architecture

and system.
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01205327 n1sapdEsIAROUN 3(3-0-6)
(Mobile Communications)

JnfidoqiSounnney : 01205321
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Wireless communication system. Theory and principle of mobile communication
system. Characteristic and impact of radio propagation. Modulation techniques. Speech coding.
Diversity channel coding. Multiplexing technique. Interconnection components for mobile
communication system. Standards of current mobile communication, 3G, 4G, 5G and beyond.

Cellular systems. Multiple access and interference management. Capacity of wireless channels.

Multiuser capacity. MIMO system.

01205328 nasdpansduletiues 3(3-0-6)
(Optical Fiber Communications)
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Cylindrical dielectric waveguides and propagating conditions. Structure and types of
optical fiber. Optical fiber parameters. Optical fiber production. Optical cable types. Optical
transmitters. Optical receivers. Signal degradations, attenuation and dispersion in fiber link. Optical
repeaters and amplifiers. Link budget calculation. Multiplexing in optical link system. Introduction

to FTTx.
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01205329  FAINTIUEAIINA 3(3-0-6)

(Antenna Engineering)
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Basic definitions and theory. Isotropic point source. Power and field patterns.
Directivity and gain. Efficiency. Polarization. Input impedance and bandwidth. Friis transmission
equation. Radiation from current elements. Ground effects. Radiation properties of wire antenna.
Array antenna. Yagi-Uda antenna and log-periodic antenna. Aperture antenna. Microstrip antenna.

Modern antenna for current applications. Antenna characteristics measurement.

01205331  N1599NKUULATNISYINAANANITUITUIRG AR 3(3-0-6)
(Digital Signal Processing Design and Implementation)
JurdideeSeuninou : 01205323
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Digital signal processing system and development tools. Real-time digital signal
processing implementation. Practical filter design. Finite word length effects. Fast Fourier transform.

Discrete cosine transform. Implementation of digital signal processing algorithms. Introduction to

adaptive filters. Digital signal processing applications.

01205341  29asuazseuudannsaiing Il 3(3-0-6)

(Electronic Circuits and Systems 1)

JunfigaaSeunnnou : 01205242
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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.

01205342 Biannsadndanuzvauis 3(3-0-6)

(Solid-State Electronics)

JwrfidesiFeunnnou : 01205242

aruidesurosdsUssiugansfaia lassaauaundanuressdnanudidosummgud
Aausuesasisiiluanizauna naedeudievommeluasising mudidesiuressensoansis
farh nudamessessedestmsndanesnaauulnih i

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.

01205343  33UUNITIIUIUIALAYNIN 3(3-0-6)

(VLS| Systems)

Suriidealiounnay : 01205242

NgufiazIURUUIDIBaNIIUTANDS N13as1unaTuea WAlWlAENTTINLAYNTEUIUNIS
WEH ATALAINAIIAINIUNITODNLUTIN9TTI MIAaAausTIauglnsuAnLaziadosiion1sdaeuuy
nMsAaNsTauzYesNasNealimnzauiian nouijveerlfidionazimaluladiineates nsaiieneas
FunuusesTnalnalaglilieviLes mavaaeuaznsmAINzaLian

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 optimizins.
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01205344  Biannsalindgnaunssu 3(3-0-6)
(Industrial Electronics)
SnfidoqSeunnney : 01205242

v o o w

11958 8nmsedinddmiunisndnsmlusi@ 1sasnissudoya gunsalansisiatiiigs gunsal
UNALAZLDIANAFINTUNITAIUANNIIRAAINNTTY Mé’ﬂmiﬁugmmamwﬁLﬁﬂmaﬁﬂéﬁﬁé’a AT
NTERALUUAIUANLA 2995UUAIHUTEAULTIAUNTELANTS 19958 UNBsSIMRTuarSIadyinladnainn 2935
AIUANAMTULDNDINTELANTI UBLADINTEUAASU wazNamaTd T UIngUTsasRfiAY YuoUs anamnssy
warmsieansseninunsesdnsnasanies

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.

01205345 n1seRNKUUNTTTALBUzAanTumalulaiTuas 3(3-0-6)

(Design of Analog CMOS Integrated Circuits)

JwrfideaiFeunnnou : 01205242

m’miﬁug’mlumiaaﬂLLUUNR}‘JLLauzgaﬂ WANAUDIMIIUTALN D TUU VLD 19TVYIUUY
LEANAYILATUUUVANEIEND 1aTaeToUNST LA 1aTTEBRuURTaswTea nstlounduluisaswousden
HandvosdynIusuniu mAlANITEBNLUUNITIYYIUTUNIUAT 2995088 39RuaunTs 1adesninuas
msgaLead Aoufumestisluniseanwuy

Basic knowledge in analog circuit design. Physics of MOS transistors. Single-
stage/multistage amplifiers. Current mirrors. Differential amplifiers. Feedback in analog circuits.
Physics of noise. Low-noise design techniques. Operational amplifiers. Stability and frequency

compensation. Computer-aided design (CAD).

01205346 N1599NLUUIEUUHAD 3(3-0-6)

(Embedded System Design)

WNAATBITNTALISENAD LUIARTOIENALITHIRAY NanNN15oaNLUUTEUUESS ndnn1simuwn
WAEYAARUTTUURAM vann1suaen1sUssgnAssuuUuRnIsiuunaIassdmiussuuilen

Embedded hardware concept. Embedded software concept. Principle of embedded
system design. Principle of embedded system development and testing. Principle and application

of real-time operating system for embedded system.
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01205347  wnluwaluladuazunludidnunsedindilosdu 3(3-0-6)
(Introduction to Nanotechnology and Nanoelectronics)
uluwmalulagiUesnu n1saselasaisluszavunluuns nsnnsilassasisluszauunluy
wns tassadeaeuduwuuaAudin nildlif wavaedlii gUnsaldidnaseulnel vaonuIluAIsuDY N3ITY
a a s a a & U s 1 a a s
LANVTDUNE TUALDULD ATDUANADS LUNEA/LUNE dUUNTBUNE
Introduction to nanotechnology. Nanoscale fabrication. Nanoscale characterisations.
0D quantum structure, 1D quantum structure, and 2D quantum structure. Single electron devices.

Carbon nanotubes. Graphene electronics. DNA chips. Quantum dot. MEMS/NEMS. Spintronics.

01205348  JaAN19IAINTIH LN 3(3-0-6)
(Electrical Engineering Materials)
lassassvesian audfnielnivesian audfinisivanvesian audfiniuaivesian

q

Fahlail umirgUnsalansisiaih anmihends ladidnvEnvesuds veuvauazuia nsusegndldian
Tugunsadlniihmas

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.

01205351  msuuasunassunalwil Il 3(3-0-6)

(Electromechanical Energy Conversion II)

JurfideaFeunnniou : 01205251

wileulaunafeuazannla lassadapdesdnsnsyuaadu wiesdnsuszanunan 13eedns
wilerwuundunawazanuia aussougluaniuzasdiinazn1siasigivenniesdnsmdeniieay
iw3nsdnsUsranunan lasaduazaussousesawmailaiien nstlesiuaiosdns

Single phase and three phase transformers. 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.
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01205352  n193ATIZHITUUIHNAIAES | 3(3-0-6)

(Electric Power System Analysis 1)

JuniidesiFeuunneu : 01205211

lassafressuulniiiigs 2aslaihidenssuaadu ssvueselln andnusianivias
Luudiassveaisainin audnvuzianizuazuuuitasswomtautadliiiiids mfinesuas
LUUTIa9YesaIds WIsilmesuazuudnassvesaisiaLda %é’ﬂgammmﬂﬁa%ﬂwaﬂ NANYAYBINTT
ANUIIAIAIURANTDY

Electrical power system structure. AC power circuits. Per unit system. Generator
characteristics and models. Power transformer characteristics and models. Transmission line
parameters and models. Cable parameters and models. Fundamental of load flow. Fundamental

of fault calculation.

01205353  nstasiussuulniimigs 3(3-0-6)

(Power System Protection)

nangawuufuinisdesiu ndeudatwasimudasdyarunsiadn eunsalilesiukazsyuy
Uaeiu nsdesdunszualiunazainuiianiesasiu nisdesduluunanie n1slesiuatsdslaeldiiad
svagnne nMstestumeddasldfiadiimne nsdestunawed nistestunsieudas nmstlostuaiosinia
nstlesulunestia gunsaiiestuiiaitosdu

Fundamental of protection practices. Instrument transformer and transducers.
Protection devices and protection systems. Overcurrent and earth fault protection. Differential
protection. Transmission line protection by distance relaying. Transmission line protection by pilot
relaying. Motor protection. Transformer protection. Generator protection. Bus zone protection.

Introduction to digital protection devices.

01205354  mseanuuuszuuliniiluaias 3(3-0-6)

(Electrical System Design in Buildings)

LLmﬁmmiaaﬂLLUUﬁyugm WUULNUATINEAG9 3ﬁaLLazmmgmma&m&y’ﬁzwlw%}
anelifuasienda 51981 qﬂﬂiamazm%qﬁ@malw% ns@gukuulni nsAuInLaznIsUsEIIM
Tstan nMspanuUUIEUVAIEIN N13RIMNTELARANS SruUMIreasRudmiunsindassuulifi ns
Usranwveasgunsailesiu niseaniuuinasuwasainaazgunsal Mseenuuuvsuawmes an aeleuuay

Muuan1suan Usuugsiusenaumdsasn1seantuuanasadsiniulsey ssuumasinianidu
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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.

01205355  Isednsiniinngag 3(3-0-6)

(Electric Power Plants)

JurdideeSeusnnou : 01205251

duldddnan Tssdnsideiien Tsadnsmadle Tsednsmdetarunia Tsednsmdemudou
s Tsadnsdad Tsednsmdaiuedes wdsdtudandsoumgudou vinandliides gunsalluanid
gy nseiunisresaniiliingey nsvitsunvusaludfuesaaiiluiigey n1sdesiunen
dusvaaniilnihegos ssuunisroasiu

Load curve. Diesel power plant. Steam power plant. Gas turbine power plant.
Combined cycle power plant. Hydro power plant. Nuclear power plant. Renewable energy
resources. Type of substation. Substation equipment. Substation layout. Substation automation.

Lightning protection for substation. Grounding systems.

01205356  3AnTsuluiusegs 3(3-0-6)
(High-Voltage Engineering)
nsnfiauaznslduselevilniusegs matanisinluiussgs auuliiuazimaiinns
¢ a & a A& & 3 Y}
2wl NMsusnanuvedladianninilluuna vounal Layeduds mawmamaauazqﬂmmﬂﬂﬁﬁLmqa
nstesiuiiug nisuszauduiusnisauiu
Generation and uses of high-voltage. High-voltage measurement techniques. Electric
filed and insulation techniques. Breakdown of gas, liquid and solid dielectrics. Test of high-voltage

material and equipment. Lightning protection. Insulation coordination.
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01205357  n1sdusdaud gl 3(3-0-6)

(Electric Drives)

a gy a 1

AYINABILIBUNINDY : 01205351

n13Uszgnaldaunistumdasunisliinlusiugnainnssudaludd diulsenouveanis
o A 1% v 1 [ .{’j a Y A 1% aal 1 <
Juiadouaglnin ASNYUEYDIlan g1UNTYINNUnsEIuYInsTuLAdaumg Wi 35n15153A13L57
Laz3SN1sUINUDNeT YA IGIMaNIIAIUINIIN AudnvazksTa-AuLEITeuTILama s
gunsaiiannsaiindiddusudundeumgliiin nisdundeunsinasinszuanss n1stuindeuuaines
NIZLAASU T2UUTULARDULUULDSLY

Applications of electric drives in industrial automation. Electric drive components.
Load characteristics. Four quadrant operating regions of electric drives. Accelerating and braking
methods of motors. Power transmission and sizing calculation. Torque-speed characteristics of
electric motors. Power electronic devices for drive applications. DC motor drives. AC motor drives.

Servo drives systems.

01205358 WAL ULILY 3(3-0-6)

(Renewable Energy)

UNUITDITEUUNTINURAZUNEINTIUNYWIEU ANenINTaunasndanunyuiouly
Usenelng auuanenveanaluladnd e udy lonwas nasunyuiley @1o819ndauny sy 1y
nEaunaserfing au Fana arwdouldfan fedinm Uinavewdeiosiu niuedu wadldewnas
mMsdaiundsnu ngune detdu uazulouefiferdundsnuvyuiou msaidnvaymansugmans

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.

01205359  BLanNIAUNENIAY 3(3-0-6)

(Power Electronics)

Ay NfagSyuNInNaUY : 01205242

dnwazlenzeesgUnIalBidnnsedndinds ndnnsvinuresaIsawlasiuias taseulas
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Characteristics of power electronics devices. Principles of power converters. AC to DC

converter. DC to DC converter. AC to AC converter. DC to AC converter.

01205371  siafuinszurunsuazAuUsaysyas 3(3-0-6)

v

(Process Sensors and Transducers)
aunsainsianasaiuaulewiu dudsdyarauuuieuzdonuazwuuddvia fsuiiums
AMALSATAMULTS WATANITIAAMUAU FdIAINAAN9ANNAY N15IRTRSINTTvavedlrasiudeunsin

a

Ugundl wnsianiegiuaziznisiiiay n1singamgisiudadslulalui F8lnih wagdSnisuwsed Yssiam
Y8IN15INTEAVVBLNAT NTINTEAUTDLTAILAEATY NTINTEAUTBAVAILAYRNTINANTAIURUENNEDR
FmalnfuagBnnsiivey fasuirnudunsalueing gunsalruaudalioy

Introduction to measurement and control devices. Analog and digital transducers.
Distance, velocity and acceleration sensors. Pressure measurement techniques. Differential
pressure transmitter. Fluid flow measurement includes primary meters, secondary meters and
special method. Measurement of temperature includes nonelectric 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. pH Sensor. Conventional controller.

01205372  S2UUAIUANARNA 3(3-0-6)

(Digital Control Systems)

JwfideeiFeunnneu : 01205312

seuulandunuuliiseidoaynisuas® mssasauuliiseidomessruuuuudeiios ssuy
n1sdudaya N15eRNLUUTEUUAIUANATTAlAE 1T TUUaY NMsRRnwUUTEUUAIUANARYALAeldIsUI N
GARIE

Linear discrete systems and the Z-transform. Discrete simulation of continuous

systems. Sampled data systems. Digital controller design using transform methods. Digital

controller design using state space methods.
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01205373  S2UUAUANRAD 3(3-0-6)
(Embedded Control Systems)
FuriidaaiGounnay : 01205311
umiszuumuauiln Mwinslusunsy ssuudfiinisnaiats madenseszninaeuies
miduiuasiinIuANRam Ussgndngu)ssuuniuny 9anasiy wazn1susvendlussuuaiuauiledn
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.

01205374  N13NITTUUTALULRLAZNITAIUANLTIQAEININTTH 3(3-0-6)

(Industrial Automation and Control)

mfudiagmiduisuuunssng Saduaziaassiad Mmiunauazimidululnsiiag daiuau
pssnelusunsuld Adsiiugrureshmuaunsanglusunsald sdsindunauasdriuresinmuaunsane
TUsunsula ﬁﬂébﬁqumaaﬁamuaumiﬂﬂﬂmﬂiﬂﬁ WATANTRBNUUULAZNISIUTHNTUAIAIUANATING
Tusunsulddmiunismunusaluiilunugramnssy diuiuassduduvuweusfon arudidosues
fmuauLuULeurden Taseismmuauasinglusunsuliuasmaidenressnitanuduaziaiosdng

Logical sensors and actuators. Relay and relay circuits. Timer and counter in relay
circuits. Programmable logic controllers. Basic programmable logic controller instructions. Timer
and counter programmable logic controller instructions. Control programmable logic controller
instructions. Design techniques and programmable logic controller programming for industrial

automation controls. Analog sensors and actuators. Introduction of Analog controls, programmable

logic controller networks, human-machine interfaces.

01205375  FvimiiaTasdnTuinenisvuesud 3(3-0-6)
(Machine Vision in Robotics)

L3

nsUsnanan iuiiugy Msudaneniius saumansd Wuwesiiiedasiuivemd

1A30adns Anuduiusseningingsruiuiunmuesingfanand n1sdnain anuduiudide
daumansseninndosiurusud g uazsduweding 4 mslusunsuivimieiesdng

Fundamental image processing. Homogeneous transformation. Kinematics.

Sensors related to machine vision. Homography. Image warping. Kinematic relationships

between cameras and robots, objects, and sensors. Machine vision programming.
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01205376  N1599NLUULAZAIINNANAMIIAULUY 3 3R 3(3-0-6)

(3D Product Design and Prototyping)

welulaBnsadedunuuid wfnvesnstugUvesanineg SEUULAAKATUAL 113
20NLUUNAASIILUY 3 87 nsadieduwuy 3 85 s1sawisuazlusunsudmiuiniasdnsasng
HARAUNAULUY 3 LR

Rapid prototype technologies. Concepts of material forming. CAD and CAM.
3D product design, 3D prototyping. Hardware and software of 3D rapid prototype machine.

01205377  szuulgyguszhugdmsuueun 3(3-0-6)
(Artificial Intelligence System for Robots)
syUUBuuA dansaiaviadieg wuaAnvesauiiivena lelaudsaaioy LT
aouydin duneriBnishum assnmaniequinie tuneuTBidsiugnssn Imiaiosdng nna
fAanndesaneile N3UsEIIANANIN NFUTEIANANIETINYR NTFouveades fulinng

v a [ 1

andula lasadneussamiioy n1susegnalddyussAvgdnsurueungnannssukasueun
UINg

Robot system. Sensors. Concept of rationality. Intelligent agents. Finite state
machine. Searching algorithm. Fuzzy logic. Genetic algorithms. Machine vision. 3D image via
stereo vision camera. Image processing. Natural language processing. Machine learning.
Decision trees. Neural network. Applications of artificial intelligence in industrial robots and

service robots.

01205381  UfiAnsaniinenssunazaunsaldesns 1(0-3-2)
(Communication Architecture and Devices Laboratory)
UjdRnsifeafuaniinenssuvesszuudearsuuukeurdonuaziiva nsidisiaunas

Y1a17 mﬂﬁﬂmiﬂgﬁﬁymm nswsadesdnyyin aunsallulasian argoniAnaznisiansndves
Laboratory on analog and digital communication architecture. Source coding.

Modulation techniques. Channel coding. Microwave devices. Antennas and parameter

measurement.
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01205382  UfiAnsszuunaziaTatngdeans 1(0-3-2)
(Communication Systems and Networks Laboratory)
UitRnsiefussuulaziadetedoms szuueenoinia nadanisidniauldvesdyaia

23fUsENOUTBLATOY IRFeTIeanIvUSuanaTlow Msdauseseniuedetisamyuiaaiion
Laboratory on communication systems and networks. Broadcasting systems. Multiple

access techniques. Network components. Virtual local area network. Internetworking of virtual area

network.
01205383  UUANsUTTUIRAYIUAING 1(0-3-2)

(Digital Signal Processing Laboratory)

SyrfigeaSeuaneou : 01205323

Gq@ﬂizﬂaumﬁﬂizmaé’mjqumﬁuﬁmﬁaaﬁu fﬂ’iL%ﬁuimé@ﬁﬁ@ﬂizﬂanﬁﬁﬁﬁgﬁ NSNAADU
ﬂ;mﬂizﬂaumiﬂszmaé’@mzu(%lm’fu n1saruAunIsklasdyaaueuzdoniduidva wasuuasdygyiu
Avalluuauzdan N1588NLUUFINTBINBUANDIBURAAINA AFBNLUUFINTBINBUANRIDNNAA kTR

maviliiAanarenIsLUaEEswUULE)

Introduction to digital signal processing starter kit (DSK). Code composer tools
learning. Digital signal processing starter kit testing. Analog to digital and digital to analog signals
conversion control. Finite impulse response (FIR) filter design. Infinite impulse response (IIR) filter

design. Implementation of fast Fourier transform (FFT).

01205384  UfUANIIN1TLUaIuNasunalui 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
JuiideeSeusnneu : 01205251 wiendouriy
UftRnsiefuBeiiFouluinmuvasiundsnunalidi | uasiFesdug Mifeidos
Laboratory experiments on topics in Electromechanical Energy Conversion | and other

related topics.

01205386  UfjUAnsBiannsedind 1(0-3-2)
(Electronics Engineering Laboratory)
urdidesdounndou : 01205241 uay 01205242
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Applied transistor circuit. Applied op-amp circuit. Power electronics circuit.
Combinational and sequential logic circuit implementation by programmable logic device. CAD for

printed circuit board. CAD for analog and digital circuit.

01205387  UjuaAmslulasinsiveiwas 1(0-3-2)
(Microprocessor Laboratory)
JuiidesiFeunnnau : 01205311 visawiouiy
UitRnsietusesiiFouliinlilasinsvaes

Laboratory experiments on topics covered in Microprocessor.

01205388  UfjiAN1N1IAIUANLAZIATETID TR 1(0-3-2)
(Control and Measurement Laboratory)
SuniidieaFeusnniou : 01205312 visandauru
UftRmsdmiviviedesdieTauazmstamsliiiuaginssuumunudadu

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

01205389  UUAN1511591952UUBRLLRKAZNITAUANITIRAEINNTTY 1(0-3-2)
(Industrial Automation and Control Laboratory)
JuniidieaFeusnniou : 01205374 visandauru
UURn1sdmIuIvINISINsEUUsRlUiRLALN1IAIUANLTIRAEIVING Y

Laboratory for Industrial Automation and Control.

01205399  n1sHNeU 1
(Internship)
n1sEnauanvdvdmInssulihluaniulsznaunisienau wiBUAIAST NUIBIIY

[

Fiamia vie an1ufnw leeflszeznandudiulidesnin 240 Halus waglidesnin 30 Jurinisg
wiglldszaunisaianmsluuiRnuildsusounne

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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01205411  MTAATIRTIEUNSIAINTTU NN 3(3-0-6)

(Complex Analysis in Electrical Engineering)

SuriidaeiFeunnniou : 01205216

TnUBoukasilandudedou aun1slad-sdul Headudnsiey deidusnsuetin nguun
duiinfavedlatounsumdiaasiarlasods Nguunisgnl nMsmUSIusBedeu n1sdsnsgy n1susegndnig
Aernssulnii

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.

01205412 lulawmsn 3(3-0-6)

(Biometrics)

fgruveslulown3n N13A9I980U N1338YRT kazn1ssuseilslulawwnin N3
Ansgaussnnm nseenuuuszuululamein msdsiaeiiie nisialumii n1sdsium lule
wrsngUuuudun Tlewsdananeluna ganmieedlulewsdn mssnwianudasadeszuulule
WATN NISLANANADNLAZNITNTIATU ﬂg‘lfimml,azﬁzymLﬁ'mﬁuﬁw'ﬁmgwéﬂm wnsgrululaiumin
muinitutagiuvsavalulaglulewnsn

Definition of biometrics. Biometric verification, identification, and authentication.
Performance analysis. Design of biometric systems. Fingerprint recognition. Face recognition.
Iris recognition. Other biometric traits. Multi-model biometrics. Biometric sample quality.
Biometric system security. Spoof attack and detection. Law and privacy issues. Biometric

standards. Current advances in biometric technology.

01205413  Ufjudnslulawunin 1(0-3-6)

(Biometrics Laboratory)

FudideaSeunnniou : 01205412 wiawdauriu

N133AL3eRsrUULUToIASN NITNARBINITNIUABULALTEYRIYAAS NITNAADIAIEY
szuuiansiiaile Tumii dhum vesndend uarlulawnsnvaneluina auninsaegndlulowsdn
nslanfiviaen n1sesiadunisuasn danemansiulewnsn lassululownsn

Biometric system setup. Verification and identification experiments. Experiments

with fingerprint, face, iris, vein, and multi-model recognition systems. Biometric sample

quality. Spoof attack. Spoof detection. Biometric forensic. Biometric project.



01205414
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UHURNsUTZLIaMNIAZNNTUB L AUYDIABUN LA 1(0-3-6)
(Image Processing and Computer Vision Laboratory)
I NADSEUNINDY : 01205485 WisanTaunu

v Y

navuazimITuidmiunsueaiu ssuundesiuduweside n1siun nkaIRvie

n1sRaLiguYaLaudiazNITHUaNTUIAN N15WUaIAIINaT199AN TN N15UTENaE LASelianIs

Uszananmmily inTesdlien1siuainin n1snsaadusazinuening n133313ng NMsinauiaYiad

Cameras and vision sensors. Camera system via internet. Image and video

acquisition. Len distortion and geometric transformation. Pixel brightness transformation.

Color processing. General image processing tools. Image transform tools. Object

segmentation and detection. Object recognition. Introduction to video trackins.

01205421

1A59a519NUgIUTOILIU NENN15VOTLEN TTOU tenfdle Aawsa wazwadatagiu nannisves
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duwmesidn dunsuie oafiey IenssuasnasuasAileied nsetisienlelitey Melaauau Wleldu A

auidagfdun nquinisdeansidumasdmiunisdoansuaunnuduay N1sdeaskauALANTIe 1A

NN9APENTUAUAMNANANS 3(3-0-6)
(Broadband Communications)

JefigaeFounnnoy : 01205326
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VolIP telephone. WAN infrastructure. Principles of ATM, VPN, FDDI, DSL and current techniques.
Principles of internet, intranet, SDH, traffic engineering and QoS. FITH, WLANS, PON DWDM network.

Theory of power line communications (PLC) for narrowband. Broadband communications.

Principles of broadband communication networks for switching telephone system.

Standards of PLC-based networking.

01205431

Iiveuazmsivuaaviiay inueIsNsifiede naeiisn1sdndunIuazn1svuds n1sauauNsirauas

NTTUAULBZLAMINIAINTUNITIEIURNIZDUY AMUTUAIIDLATOVIY HaAlAaNY N15IULHULAY

nsaeanstoyauazia3avie I 3(3-0-6)
(Data Communications and Networks II)

JuiigaeFounnnou : 01205326

inauaiiskaran1UnenssuvennIediedeys 1T0UBLIUNTNNITALINNTTIU-IUSNS N3
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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.

01205432  N158BNLUUNITANUDINGUUULWETY 3(3-0-6)

(Passive Radio Frequency Circuit Design)

p3AUsTNIULUUNGNAANEINY Neuiaiods unugldufinauduazannuiuddeu
WNB5U090995YLI10N AN FaNALIsTIaRwwinInTgeuun gUnsaluuuLNaTN Faese
AINTBY WATULLDYATUATULI AL AUDBNAIMTUIRTVEY NITTANITITNDTRALAT NS ITmBTY09
GULEN

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

01205433  nsidsaUIzand 3(3-0-6)

(Applied Coding)

fugnumguiarsaune nstudadeyauarnadisiaduiiin aruggessiaduiuaue
nfn saLArNRaNaIARUVUGN LY SHaIN sHanaulgtu msﬂgﬁaﬁyﬂmﬁamséa INeInNg
WASHESU NS iaveILTULOY

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.

01205434  szUUINTANNRINA 3(3-0-6)
(Digital Telephone Systems)

\n3evelnsfniaIssue Tuneuisnisilasiudyaadsadudygiufava nmsdsiuwuy

Aavauaznsiafmand syuunsadataara ssuulidugaadvassuulnsdniled ssuulnsdnriiadeoud
Public switched telephone network. Voice digitization algorithms. Digital transmission
and multiplexing. Digital switching system. Digital signaling system. IP telephony system. Mobile

telephony system.
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01205435 n1sARANIANALTILY 3(3-0-6)

(Satellite Communications)

nuiuaznaufifvesnisdearsaniiley Snuazvendaas mandidyaauasnisdad
wand n1sidnswa wadanisddmatenie mseenuuunisdenleuiien  waveinIuNINIEANY
anilneiiuiusaziadetiganiilnmeiuiuwmeadn

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.

01205436  szuUULATaTBLATEUT 3(3-0-6)

(Mobile Network Systems)

JuniidesiFeusnnou : 01205327

wnlthagtuveuaietioindeuil dumesidnadoud wadosdmiuiaietioindeuil
Suflodmiuietorieindoudl waedeud nAluladingesdanud uwndeawnaduiiuiion aoinenss
nMsunsduaauauanuaning Ussiiuesdaendelunisdeansliane

Current trends in mobile networks. Mobile Internet. Small cells for mobile networks.
Cooperation for wireless networks. Mobile clouds. Cognitive radio technology. White space

spectrum concepts. Broadcast-broadband architecture. Security issues in wireless communications.

01205437 n'l's'e)ammmwsﬂmu?ﬁmqLLUULLSnﬁw 3(3-0-6)

(Active Radio Frequency Circuit Design)

N13ATIENAEE LHUNTVDIaln 19959181U100NNAEN d%uﬂizﬂaummﬁ‘iwquuu
winiinaznsdnass 2asvIEANRINg seadalamed danay ffulazdsnuiing nseenuuuld
AoNARTIBYBINITAIMAINY ATanisia

Transmission line analysis. Smith charts. N-port networks. Active radiofrequency
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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01205438  A1591AReTEUVFRANS 3(3-0-6)

(Simulation of Communication Systems)

5z U8UIBN1T9180UAZUUUTIADY NMTULNIUAYQYIALETTEUU N1TTIADITEUU NTATINTIUIU
duuaznITUUNTEN MIdaeauUNoudala uuudaeIvesszULdes Luudiaowesesdayin Mg
UszluanssnuenIsIaes

Simulation and modeling methodology. Representation of signals and systems.
Simulation of systems. Generation of random numbers and random processes. Monte Carlo
simulation. Modeling of communication systems. Channel models. Performance evaluation of

simulation.

01205439  msdeusaszninuaiadiy 3(3-0-6)

(Internetworking)

nsansradaiisn esrUsEnounenIen weLlaisn Tumalussuuiniadns Tunasneds
lawedle §U @30 13005 N1FTUUNLAY VOULIATDINITTUARY VOULUATBINITUNINTZINY YalUslanoa
fidfuazlof lofinostud lefinesiunn duidnunin sudedlofens Aneadduidnnin nsdnassieglu
szuuLAdevne Fuinunsnfiuustiuniudnls nsdwinfinsenindeaniulead nsdendunesiin &
Frapninisn msufussainidsn amnudasnderemess Tuaw nsdundunssznindiwan Wlnaead
THuvasiieg Wslaneaildrunidunis lowafiten armdasndsluszuuinietie lefiwa ey 3Bns
LLf’flﬂsz]igmasmﬁeﬁzumau

Exploring the network. Physical components of a network. Network Model. OSI
reference model. Hub. Switch. Router. LAN segmentation. Collision domain. Broadcast domain.
TCP/IP protocol suit. IPv4. IPv6. Subnet masks. CIDR notation. Default subnet mask. Network
addressing scheme. Variable-length subnet mask. Host-to-host packet delivery. Internet
connectivity. Network simulator. Network configuration. Port security. VLAN. Inter VLAN routing.
Address resolution protocol. Routing protocol. OSPF. Network security. [PSec. VPN.

Troubleshooting.
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01205441 A1s9RNLUUNATUDUNAY 3(3-0-6)

(Feedback Circuit Design)

JwrfideeiFeunnneu : 01205242

Uselovivesnisteunaululsasdiannselind n1591809UaEN1IAOUAUDIVBITEUULTLEY
w@desnmvesszuuleundu medianmaiuan nasimaadesnmuediuaiy wedalawuainud nsyae
auiluasastioundu fladdusiune sasinwseiunssiuasAuuBadu 19aaongy 2995uTadsEsY
usauAILUUEINg 19asesalaiawes nsUsrndtugIenaTeeULan

Benefits of feedback in electronic circuits. Modeling and responses of linear systems.
Stability of feedback systems. Root locus technique. Nyquist stability criterion. Frequency domain
technique. Compensation of feedback circuits. Describing function. Linear regulator circuit. Phase

lock loop circuit. Switching DC-DC converter. Oscillators. Advanced applications of op-amp circuits.

01205442  Janssulnnaiin 3(3-0-6)

(Photonic Engineering)

TiruransiBandy auuwindnliiin nsasvouuagnisinm faumansiBausviadn nsws
YsAuaznismsaan nanlsiedu nsunsnaeauaznisenius nsideauu Haumansyiiosoolanati
walulagnsalndeuulnnedin n1sussend

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

Holography. Photonic switchingtechnology. Applications.

01205443  walulagnannssumslulasdidnnseiing 3(3-0-6)
(Microelectronics Fabrication Technology)
AundideaSeusnniou : 01205242
wmalulaguannssumalulasdiannseting nsiaulaveswan vesaze1n nalonuiAu n1sin
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wialulagduea waluladaunsalaestdi@dnou waluladlulaswudy
Microelectronics fabrication technology. Crystal growth. Clean rooms. Lithography.
Etching. Oxidation. Diffusion. lon implantation.  Thin film deposition. Device isolation and metal

contacts. Packaging. CMOS technology. Si bipolar device technology. Micromachined technology.
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01205444  QUNIAINILES 3(3-0-6)

(Optical Devices)

wee AEndanurvoauds ﬂﬁiﬂgﬁﬁmmﬂm%aﬂLLmq‘UﬂiiﬁLLamma NaNN1TYINIUTBIL AR S
yilaveaialwed wadauaznisuszgndvesaises nlafmnimes viethaduwvuidulowas gunsaflunns
AoaIvnauas

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

waveguides. Devices in optical communication.

01205445  faFuansnadati 3(3-0-6)

(Semiconductor Sensors)

ﬂ’@umﬂﬁ%aﬁa%’ﬁaﬁﬁaﬁaﬁ’l miﬁ‘iWLLUﬂﬁa%’Uia’ﬁﬁﬂﬁaﬁ’] wetulaBansfeiai M¥uinng
e fasudnena fsuiiindn fisuinsunssd dsuianuiou fsuinaaiivasdinim dsuiiuus
suslumallaglalasune@u fivdluszuuiaiedliiindnsnagania

Evolution of semiconductor sensors. Classifications of semiconductor sensors.
Semiconductor fabrication technologies. Acoustic sensors. Mechanical sensors. Magnetic sensors.
Thermal sensors. Chemical and bio-sensors. Integrated sensors. Micromachined sensors and

microelectromechanical system sensors.

01205446 Biannsaiinddanisunnd 3(3-0-6)
(Biomedical Electronics)
fwvidalRanizmaiunieinaaniuazaisinendedu msvieuresiile auosuay
n&1aile Usingnisallwilnganan Falnlfuar sy yrudmiunisinnieiaiand nnsvene
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Inlih dhpudameiila nmstestuiiiernuvasnssvesauld mstasondudssauigs

Introduction to the fundamental and terminology in anatomy and physiology.
Operation of heart, brain and muscle. Bioelectric phenomena. Electrode and transducer for
biophysical measurements. Bioelectric signal amplification. Noise elimination. Electrocardiography.

Blood pressure measurement. Defibrillator. Pace maker. Protection for patient safety.Ultrasonic

measurement.
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01205447  wialulaguaznisuanaisalasn 3(3-0-6)

(Hard Drive Technology and Manufacturing)

lassadiaiazn1svinnuresenialasi n1slsukazniserudeys Aikagiiuufinuuy
WHLAEN F0IN1INTTBIURATTUTIN STUUNITATUANRILNIISIY NSHARLAZNITNAAEUESALASI N3
Josulniihedn Hesazornuarnismuaunsiuiteusziululag dudeuszaunoufinnes

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.

01205451  N199YSNEUAZNITIANITNEIY 3(3-0-6)

(Energy Conservation and Management)

mmiﬁugmmawizﬁwﬁmwwé’wm nanni1svesUszanininndsnulueinisuay
gaaMnTIL NMsdanisivan ngrinsuazdedifuilierdestunseyingndanu nmsdnnisuazinsen
nisnlueimsuazgmannnsy mssidnvazmanadadiieldndsnusgeivssansamluszuvnudes
4719 SEUUTEUIEAUTaULALTEUUUTURINTA (183718T) UOINDTENAIMNTIN NITNANTIN UINTNITNIS
BUINHUALNITIANITNAINULAZNITIATIEINAUATYANENT

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. Cogeneration. Energy

Conservations and management measures and economics analysis.

01205461  msaasziszuulInaiEg I 3(3-0-6)

(Electric Power System Analysis II)

JufideaiFeunnnou : 01205352

AaENvazlanzvadlvan seuudmheiiaslii gunsalluszuudids nsAuinieesiie
Y9ITBUUAI LA sz UL Nstravedluan n1sAuaNn1sivaredivian N15AATIEANITENINITUUY
ausnsiazlianues l@hesnInYesszuuias Iesegaansnisanemasliii

Load characteristics. Electrical power distribution systems. Power system equipment.

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

unsymmetrical short circuit analysis. Power system stability. Economic dispatch.
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01205462  gsustinluszuuluiinigs 3(3-0-6)

(Harmonics in Power Systems)

Aunnkazuaiyluszuuliiings unasilinensueiin nansenuaing1suein n1in
g1sueilin wnsgusEAvesueiin Manunzguasssuetinlussuuliihmds nsmdnensueiin

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

Harmonic elimination.

01205463 Audeneldszuusvinelosdu 3(3-0-6)

(Introduction to Distribution System Reliability)

sruudmieias iy nsdszendldaunisuanuasaiuiiazdu Addadngn
AszurunsIren anundenldnunarsudanudedold nsusyiiuanudedeld arldtneansiinuay
Aldineiosnluidiu unAaiugiunstizesnwm msuiudseudedeld mnnedinrudedeld
Tngldlusinsupauiames nstfne

Power distribution system. Power outage causes. Applications of probability
distributions. Minimal cut sets. Markov process. Availability and reliability indices. Reliability
evaluation. Life cycle cost and power outage cost. Basic concepts of maintenance. Reliability

improvement. Reliability analysis using computer program. Case studies.

01205464  szuunsHARNAILUUNTZAEAD 3(3-0-6)

(Distributed Electric Generation System)

Asnaaliiuuunszanesudodu wmelulagvesnisanlifiuuunszaieds malulad
wiudydounagndsnuvyuiou madoudenia nansznumanaiiavesnandaliiuuunszaisdse
szuudmhgliin msgaydednvaziamzussdulwih anidedio ganmidslii msdesiu nslua
Yalvan NIAGIRTIE NMIUSNYULNNAATYFANENS

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. Electric power

quality. Protection. Load flow. Smart grids. Economics aspects.
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01205465 AINTIUNTTEDIAIN 3(3-0-6)

(Ilumination Engineering)

wrasniauas uasazd adelag n1sdesadnyagu o 539090 wiadanislikasadng
neluo1ans Wwu flegends drtfnau TseSeu Tsausy Tssonu Wudu wmadanisliuasainnneueneians
wu Ianedes nslilasanaduuina welansiilasainsouu wallansiilasainsaunuing

Light sources. Light and color. Luminaries. Basic illumination. Lumen method. Point-
point method. Interior lighting techniques, resident, office, school, hotel, industry, etc. Exterior

lishting techniques, floodlight. Area lighting. Street lighting techniques. Sport lighting techniques.

01205466  szuulWiinazszuudyyaluaing 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
szuuldavamadlg seuuTnsdnwdt ssuudes ssuudued seuuliostuiieii wedesiuia
TWfhdrses seuudug dmsuenasasivln
Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

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

01205471  szUURUBUAUBIAY 3(3-0-6)

(Introduction to Robotic Systems)

N1300NLUY N1TIATIEN N1IAIVANKATNITANTUIILYBINalnueud N1sldRineNRUS
VAUIAUAIFATLALNAFIEAS N1TINTANIIMIENFDATUTDTUATAITULET  NITAIVAN N1TITLHUIY
av o L3
devirdazUagn

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.

01205472 m’imuquwaﬁfmﬁmﬁu 3(3-0-6)
(Introduction to Dynamic Control)
Auniideaidsunney : 01205312
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Introduction to State-space system. State-space model. State-space analysis. State-
space design. Dynamic control systems. Observer functions. Observer system design. Describing

functions of nonlinear control systems.

01205473  NITAIUVANNTZUIUNNG 3(3-0-6)

(Process Control)

JuiidesSeuanneu : 01205312 wiendouriy

N13ATUANNTEUIUNIT BIAUTENOUVBITTUUAIUANNTEUIUNTT izUUMUﬂmismuLLUUlﬁ
feLeuaziuLdaLiios aguumuqmwuﬁlaa nseuauwuudaundu mMsmualkuuleunss N1sAIUAY
WUUUTUR N1SAIVANLUUAIANITA FEanTEUIuNITAIUANluanaIng sy

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.

01205474  AMSAIUANAIVABNNIAADTWLIANDI 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.

01205475  mseanuuUsTUUReAIdmIuIATaTIeIATadlatnLasAITUS 3(3-0-6)

(Embedded Design for Instrument and Sensor Networks)
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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.

01205476  lasadngUszannifisunasnssnAansAquLAIaLtalszend 3(3-0-6)

(Applied Artificial Neural Networks and Fuzzy Logic)

LuMLAULAEEYEA nMsANmInzTigalagioyiusnssnaaninquiaTonaznguiien
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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.

Selforganizing maps. Implementation of neural networks in engineering applications.

01205477  A1SAIUANLATBIINTNALALNITUIUNITHILADUNIADS 3(3-0-6)
(Computer Control of Machines and Processes)
JEUUABNTIILABSAIUAN BIAUITENBUTBINITINAaLUULUsBLEY N1FRBNKUUIEULAIUAN
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Computer control. Elements of discrete modeling. Discrete controller design.
Controlled 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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01205478  33UUNISININIUTINAUYDINYBIUALUBUA 3(3-0-6)

(Human-Robot Collaboration System)

VUYUAGAAMNTIH YUUAlAUEN N15BBNLULMAIAIUAN N1SUSFUNUSTEnINuyYd
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Industrial  Robot. Cobot. Controller design. Human-robot interaction.
Mechatronics. Sensor fusion. Force control systems. Force measurement. Force estimation.
Observer design. Robot programming. Control of robot and real-world applications. Robot

safety.

01205479  Bumafifinvasassndsdmiuiaanslnii 3(3-0-6)
(Internet of Things for Electrical Engineering)
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Basic data communication. Computer network. Short-range wireless
communication engineering. Personal area network and cloud computing. Internet of Things
architecture and protocol. Smart sensor. Smart Actuator. Electronic circuit and radio
frequency circuit for Internet of Things devices. Embedded systems for Internet of Things
devices. Application of Internet of Things in electronic engineering, control system

engineering, power system engineering and communication engineering.

01205481  AMSUSTURNNAING 3(3-0-6)

(Digital Image Processing)
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Human visual perception. Image sampling and quantization. Image sensing and
acquisition. Introduction to image processing programming tools. Image enhancement in spatial
domain. Detection of edge, line, corner, and basic shapes. Image segmentation and thresholding.
Morphological image processing. Color image processing. Image transforms. Image enhancement in

frequency domain. Image restoration. Current image processing applications.

01205482  M5UsTUIASYYIUNINEDARAZHUUUTUAD 3(3-0-6)

(Statistical and Adaptive Signal Processing)

JufideeSeusneu : 01205323
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Discrete time signal processing. Random processes. Linear models. Spectrum analysis.
Eigenanalysis. Wiener filter. Steepest descent algorithm. Newton algorithm. Least mean squares

algorithm. Least squares estimation. Recursive least squares algorithm. Kalman filter. Adaptive Filter

Applications. Array signal processing.

01205483 n1sUszunanaznsaRaNTIRIAY 3(3-0-6)

(Video Processing and 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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01205484  MsisBuivasARNNIMRTEMTUNMSUsEENAldUAIUAW 3(3-0-6)

(Machine Learning for Image Applications)

NSIUNWUALLAAIHAN N mafi’fmmimwﬁugm N13UTTUIARANINABY A1BTUIEAIN
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Image capture and display. Basic image handling. Image pre-processing. Image
descriptors. Machine learning basics. Supervised machine learning. Unsupervised machine learning.

Image segmentation. Searching images and objects. Clustering and classification.

01205485  MSAATIBRAINUAZNITIN 3(3-0-6)

(Image Analysis and Recognition)

JyniidesiFeuunnou : 01205481

Lﬂ%@ﬂﬁ@IﬂiLLﬂimﬂﬂiﬂizu’samw%uajjﬂ NLUaININ AENFUDINITATNAIN N1TUIZUIANIN
fudu madnnennw nsatadnuassy MsumuUSaznITwTTL M3dsing niadlanmdesdy
nsUszendldaunsiTninguazanudilaninludagiu

Advanced image processing programming tools. Image transforms. Image formation
physics. Image pre-processing. Image segmentation. Feature extraction. Shape representation and

description. Object recognition. Introduction to image understanding. Current object recognition

and image understanding applications.

01205486  UjUANMsIAINTTUINHLIIES 1(0-3-2)
(High-Voltage Engineering Laboratory)
JyiidesiFeusnnou : 01205356
UFtRnsReiuBediFeuluivimnssulniusegs

Laboratory experiments on topics covered in High-Voltage Engineering.

01205487  UUANIN1TIATIzRsEUUINHIAMEY 1(0-3-2)
(Electric Power System Analysis Laboratory)
JurfideeiFeunnnou : 01205352
UftRnsiefunsiesgsiseuulningds | uaznsiinsesiszuuladiiig |
Laboratory experiments about Electric Power System Analysis 1 and electric Power

System Analysis II.
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01205488  UHUANIINITAIUANNTEUIUNS 1(0-3-2)

(Process Control Laboratory)

JufideeSeusneu : 01205473 wiendouriy

URURANSENTUININTAIVANNTEUIUNNS

Laboratory for Process Control.
01205489  wANMMSISEUSTANUAZNITUTEENA 3(3-0-6)

(Principles of Deep Learning and Applications)

mwmumﬂ%uﬁ%@m%a wnAnnsaeluean1syiiuieg nanyani1siseusiuean
Tssedszam lnssheuszamiuuneuligiu TasssUsyamuuuiugn nisusulnnadednogg
azden Msiseuikuuaelow MyvhliiAnxavedlunan1seusldeEn MsUseenaldnewunis
g M33NFean MINTIvEeUIng warN1TIATIEIANIEN

Overview of machine learning. Concept of predictive modeling. Fundamentals
of deep learning. Neural networks. Convolutional neural networks. Recurrent neural
networks. Fine tuning deep learning models. Transfer learning. Implementation of deep
learning models. Applications to object recognition, speech recognition, object detection,

and sentiment analysis.

01205490  @wnnaANY 6

(Co-operative Education)

nsuftRnuluanuuszneunsludnuagniinauiiag delilduszaunisalainnisiy
UtRnuilduneuvnedmivanivimnssuluii

On the job training as a temporary employee in order to get experiences from the

assisnment for Electrical Engineering.

01205491 Iassaudanssulndn | 1(0-3-2)
(Electrical Engineering Project 1)
Aenuaznsouvilassnuiivhaulaluanuiianssalidi

Select and prepare interesting project in electrical engineering.
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01205492 Sowawizmeiaanssulniiniigs 3(3-0-6)
(Selected Topics in Power Engineering)
Anwhdeiunaulamaimnssulniinigs

Study in selected topics in power engineering.

01205493  (3RUANIENIIAINTTUAIUANLALATIA 3(3-0-6)
(Selected Topics in Control and Measurement Engineering)
Anwihteniiaulaluavimnssuauauwazn1sin

Study in selected topics in control and measurement engineering.

01205494  (SaaaW1ENsIAINIIURDENS 3(3-0-6)
(Selected Topics in Communication Engineering)
Anwdefiuraulaluanunimnssudedns

Study in selected topics in communication engineering.

01205495  Sad@nIzn1IAINIsUdannsaling 3(3-0-6)
(Selected Topics in Electronics Engineering)
FAnwiitenuraulaluanvieinssudidnnseting

Study in selected topics in electronics engineering.

01205497  duuun 1
(Seminar)
msynauswareAuTedeiitiaulamamnssulninlusesuliuaed
Presentation and discussion on current interesting topics in electrical engineering at

the bachelor’s degree level.

01205498  Usyniiiae 1-3
(Special Problems)
nsAnwazAuAIIRImInTsuiniseauUsuns waviseussadeuduneauy
Study and research in electrical engineering at the bachelor’s degree levels and

compiled into a written report.
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01205499  lassaudAnssulnia Il 3(0-9-5)
(Electrical Engineering Project II)
FwrfideaFeunnnou : 01205491
lassnusaidesmnivlassnudmnssulnd |

Continuing the same project as in electrical engineering project I.
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