3.M8ngnILAzaNTdRaaY
3.1 nangns

3.1.1 Iunileinsiunaaavingns Litdeendt 142 wiaefia

3.1.2 lassadramdngns

(1) vndmAnwialy lsitfosndn 30 widefin
- NAUANSYOLATAY Litlendn 7 mieiin
- NANENTEMARSWINEUsENRUNTS Liitleandn 3 yrefin
- nuEnszaITUNT Ao Liitdeend 15 u38in
- nguansenallinlneuaznaliedlan Litdeendn 2 vihein
- NANANIEFUVSEAENS Laideendn 3 vein
(2) nuIndIY AN laifosndn 106 wiaefin
2.1 %wmwwﬁugm Laidosndn 26 MIENA
2.1.1 ﬂEjm%’]ﬁugmvmmﬁmmam%uazﬁ‘mmmam% 14 whein
2.1.2 npAmitugiumeimnasueans 12 yhein
2.2 Fwamzau liidesnin 80 yaein
2.2.1 ngEAvUeAUNIAINTTY 51 wena
2.2.2 NI NRONNITIAINTTY Laieend 29 nihehn
(3) nuInIv AN laiosndn 6 nidefin

3.1.3 5197991

(1) v 1ENEIN9LY laidaenin 30 BU2NA
1.1 nguanszegfigy laitfaendn 7 vidaein
01175xxx AANTTUNAANEN 1(--)

(Physical Education Activities)
waglifidnidoniseudnlidasnii 6 nilefin Mns1eIvluniadn@nwinaly nay
GREPEHGE
1.2 nguanszAansuiedusznounts Lidesndr 3 wilefin
Tnddndenseulivesndn 3 miefn 9nsedvlunuinivifnwinaly

nAuasEAER U USENOUNNS

1.3 nguansznwnunisdeans laidaendn 15 vilaein

1w lne 3(--)
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(Thai Language)’
A NUTENA 1 AN 9(--)
(1 Foreign Language)

vransaumna/Aauiimes Litesnin 3(--)

1.4 nguanszwaladlveuasnaiiadlan lidesndy 2 wilefn

01999111 ANER S IR 2(2-0-4)

(Knowledge of the Land)

1.5 nauaszuNIeAIEns lideandn 3 wloefin

Yaa

=

lridndonseulidasnda 3 mitefsn 31ns1edvlunuindndnwiniall nquanse

quvisaAans

(2) NUINIBAN

lddiaendn 106 waenin

2.1 ?Jsuflquzﬁugm 26 wiaenn
2.1.1 ntju%w’“’v’ugﬁuw}eﬂn'immamﬁtazemmﬂ'laﬂ% 14 naefin
01403114 UftRnsvdnyaiatinly 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
01403117  wdnyawadisily 3(3-0-6)
(Fundamental of General Chemistry)
01417167  AGAAIEASTIAINTTY | 3(3-0-6)
(Engineering Mathematics 1)
01417168  AdnAERSIAINTTY I 3(3-0-6)
(Engineering Mathematics II)
01420111  ¥andvly | 3(3-0-6)
(General Physics 1)
01420113  U{URANHEN | 1(0-3-2)
(Laboratory in Physics )
2.1.2 nq'uﬁﬂjﬂﬁugmmﬁmnﬁumam% 12 widaenia
01204111  AENWIABILAZATIUTLNTY 3(2-3-6)
(Computers and Programming)
01208111 NSRHULUUIAINTTU 3(2-3-6)

(Engineering Drawing)
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01208221  nafm@nsiFINgsy | 3(3-0-6)
(Engineering Mechanics 1)

01213211  Jagmansdmsuiains 3(3-0-6)
(Materials Science for Engineers)

2.2 JNRNWIZAIU litieandn 80 wuaefia
2.2.1 NHUYVIIAUNSIAINTTY 51 i28in

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

01205212%*  wadAlsIATzidmsuIang i 3(3-0-6)
(Analytical Techniques for Electrical Engineers)

01205213  UfuRmsAmnssuluihuezdidnnsednd 1(0-3-2)
(Electronics and Electrical Engineering Laboratory)

01205214 UjURnsedesdnsnalvliuaz sl foanislaiin 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)

01205215 mMsPsulusunsumeuiawesdmnsuiangli 3(3-0-6)
(Computer Programming for Electrical Engineers)

01205216 & uLarszuy 3(3-0-6)
(Signals and Systems)

01205217  mAuLAzauIaimanlwd 3(3-0-6)
(Electromagnetic Fields and Waves)

01205218 in3nsfiotauaznisTamsluih 3(3-0-6)
(Electrical Measurements and Instruments)

01205219**  puthazidunazaifdnsuisnsli 3(3-0-6)
(Probability and Statistics for Electrical Engineers)

01205241 N50ONLUUNITAINAUALHTING 3(3-0-6)
(Digital Circuits and Logic Design)

01205242**  1qqsuayszUUBanNTedng | 3(3-0-6)
(Electronic Circuits and Systems )

01205251 nsuUaadundssnunalui | 3(3-0-6)

(Electromechanical Energy Conversion 1)

" Adiulse
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01205311**  lulaslwsivaises 3(2-3-6)
(Microprocessor)

01205312 S¥UUAIUANLTALEU 3(3-0-6)
(Linear Control Systems)

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

01205326  msdeasdoyauazIATeve | 3(3-0-6)
(Data Communications and Networks )

01205352%*  msiaszuszuulninngs | 3(3-0-6)
(Electric Power System Analysis 1)

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

01205363*  nsldnuaissasiusddunudmnssulni 1(0-3-2)

(Applications of Power Converters in Electrical Engineering)

2.2.2 NHUIYUABANINIAINTTY ladaandn 29 wiaefin

Tidndensewiv Tunduges 1) ndalvidnmadminssulnih 2) ngudviauw

Ia A

VinwgaNuanTalunsiney wae 3) nguivdenmaimnssulii lneFeusiungueey 1)

9

waz 3) lakivosndn 23 wiieln uaziseungudes 2) lakivesnin 6 miefn

1) naYIVITWNI193ANTsU TN

9

J3n9rfAauaonseuagetes 1 @1971391 910 4 @I Anaau bawn

1 a S

1.1) naudvInarvlwflanids

9

'
aa LA

fiavstuveluaygnusznaudvn anundenssuliin sulndndngs Ia
Hanagdeasuunnivlungud F1uau 17 vhein wazdenseudnliteundy

6 nihein MMIvlunduges 1) n3e Nqudey 3)

01205351 nshUasiundsaunaliy | 3(3-0-6)
(Electromechanical Energy Conversion II)
01205353 nstestussuuluihnigs 3(3-0-6)

(Power System Protection)

* o Unlod
" Adiulse
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01205358

01205359

01205361*

01205384

01205487

WAL UL 3(3-0-6)
(Renewable Energy)

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

STUUANAUNE 391U 3(3-0-6)
(Energy Storage Systems)

UfuRnsnsudasiundasnunalnih 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
Ufusn1snsiiaseszuulniinias 1(0-3-2)

(Electric Power System Analysis Laboratory)

1.2) nguvrnanvnluindonis

01205322

01205324

01205327

01205328

01205435

01205381

01205382

o fa

favstiuveluougnusenauivdn arvdmnssulii sulwihdeans e
fAnvzdaasounninlunguil 91w 17 mihwin wazdeniseusnlitesnd

6 nihein MNIvlunduges 1) n3e nqudey 3)

Aenssululasim 3(3-0-6)
(Microwave Engineering)

MsAeanTLUUAITa 3(3-0-6)
(Digital Communications)

msdeansindeud 3(3-0-6)
(Mobile Communications)

msaeansduletiua 3(3-0-6)
(Optical Fiber Communications)

msfeansanifion 3(3-0-6)
(Satellite Communications)
UftRmsaningnssuuazgunsaidoans 1(0-3-2)
(Communication Architecture and Devices Laboratory)
UftRnsszuuLaseIetnedoans 1(0-3-2)

(Communication Systems and Networks Laboratory)

* Feualu
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01205371

01205373

01205374

01205471

01205388

01205389

01205345

01205347

01205359

01205373

01205385*

01205386

1.3) nguivr¥nanv Wi szuualIuaNuaziueun

Hanagdeasuunnivlungud 31w 14 mhedn wasiionseudnlitesnd

1 a

9 nihein MNIvlunduges 1) n3e nqudey 3)
MsuinsruIumMILagiLUsE eI
(Process Sensors and Transducers)
SEUUAIUALRA
(Embedded Control Systems)
N3INITLUUBNLUIRKAEN1TAIUANLTIDRAIMNTTY
(Industrial Automation and Control)
sruuusuR Doy
(Introduction to Robotic Systems)
UFtRnsnsauRuuasiasesile’n

(Control and Measurement Laboratory)

UFURnInsIesuUsnludfnasn1sAIvANRnaImn sy

(Industrial Automation and Control Laboratory)

1.4) ngudyBwanunlnididnnseding

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

Hanagdeasuunnivlungud 31w 14 mihedn wasiionseudnlitesnd

9 nihein MNIvlunduges 1) n3e nqudey 3)
N30BNLUUNATTILaUEaenluwmaluladduea
(Design of Analog CMOS Integrated Circuits)
ulunaluladuazuiludidnnsoindideiu
(Introduction to Nanotechnology and Nanoelectronics)
Blannsolindrinas
(Power Electronics)
SEUUAIUALRAM
(Embedded Control Systems)
UfuRnseanuuuddnnsednd
(Electronics Design Laboratory)
UfuRnsBidnnsetind

(Electronics Laboratory)

* Feualu
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3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)



2) NENIYPINAUITINBEAMUEINITAIUNITHNNY

WoniSewinlunquillivesni 6 nuefn

01205490

01205391*

01205399

01205491**

01205497

01205499**

2.1) nguiviRuInyzaniafinw 91w 6 wiiehn
annafne

(Co-operative Education)

2.2) nquvimuvineemMsvilasaey 9w 6 mihein
mswseulassnuiangsuluin

(Electrical Engineering Project Preparation)

N1SENIIU

(Internship)

Tassndanssulai |

(Electrical Engineering Project I)

fuuun

(Seminar)

Iassnwdangsuloidn |

(Electrical Engineering Project II)

3) ngu3vaenniedadnssulnii

01200431

01200432

01200433

01200434

01200435

NANNITIAINIIUTEVUTN

(Principles of Rail Engineering)
waluladisadng

(Rolling Stock Technology)
syUUDNalRd ez InsANuIAL

(Signalling and Telecommunication Systems)
Tssadaitugiuszuuss

(Rail Infrastructure)

RE IV ERREGER IR ESPEATITRRR

(Rail System Operation and Maintenance)

* Feualu

" Adiulse
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1(1-0-3)

1(0-3-2)

2(0-6-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



01205231

01205314**

01205323

01205325

01205329

01205331

01205341

01205342

01205343

01205344

01205346

01205348

01205349*

01205355

01205356

AmNTsulynIANUIAL
(Telecommunication Engineering)
MIIAsIEsasini I

(Electric Circuit Analysis II)
MsUTTUIRFYYIUAIVIA

(Digital Signal Processing)

WM3BUNLADFITHALEIBES

(Communication Network and Transmission Lines)

AFINTSUAYDINA

(Antenna Engineering)

nsPRALUULAYNSYbMAANaNISUSTLIad I MARYA

(Digital Signal Processing Design and Implementation)

asHarsEuUdannsedng I
(Electronic Circuits and Systems 1)
diannsedindaniuzaouds
(Solid-State Electronics)
FEUUNITINVUIAAYNIN

(VLSI Systems)
ddnwselindamamnssy

(Industrial Electronics)
N1500NLUUTLUUHIA?

(Embedded System Design)
Tanmadeanssulnii

(Electrical Engineering Materials)
Weeansgaumnmdmsuiennslii
(Thermal Sciences for Electrical Engineers)
Tssdnsluinmds

(Electric Power Plants)

Fenssulniiliugags

(High-Voltage Engineering)

" Adiulse

* Feualu

22

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)



01205357

01205362*

01205372

01205375

01205376

01205377

01205411

01205412

01205415%

01205416*

01205417*

01205421

01205431

01205432

01205433

mstuindeuselni

(Electric Drives)

81U UA TN

(Electric Vehicles)

SEUUAIUALATTA

(Digital Control Systems)
Iimiiasesdnsluinenisvueus
(Machine Vision in Robotics)
NN598NLUULAYAS WNANS UNAULUU 3 515
(3D Product Design and Prototyping)
seuulyanussRugdmsuriueun

(Artificial Intelligence System for Robots)

AMIBATEMTIGaUNIAINTTU LT

(Complex Analysis in Electrical Engineering)

Tulawmsn
(Biometrics)

nsUszendlsmaeidyadunistu

(Applications of Signal processing in Finance)
sruuUdoniuwazanaiufidnealuandmnssulih

(Blockchain Systems and Cryptocurrency in Electrical

Engineering)
pududnvesgsaluanidmnssulih
(Electrical Engineering Entrepreneurship)
nsdeansuauALine

(Broadband Communications)
nsdeansteyauaziaiede |

(Data Communications and Networks 1)
39BNUULINRTANUAINGUUULWAT
(Passive Radio Frequency Circuit Design)
nswsiaUssend

(Applied Coding)

* Feualu
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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)



01205434

01205436

01205437

01205438

01205439

01205441

01205444

01205445

01205446

01205451

01205452*

01205461**

01205462

01205463**

01205464

syuulnsfnindva

(Digital Telephone Systems)
sruueSeTeIndaud

(Mobile Network Systems)
AseRNUULIRIANLIINgLUULETY
(Active Radio Frequency Circuit Design)
Msdassszuvdeas

(Simulation of Communication Systems)
nsifeusieseninuaIotng
(Internetworking)
N1399NLULNIsUBUNEY

(Feedback Circuit Design)

gUNIRINIGLES

(Optical Devices)

ffuFansiaini

(Semiconductor Sensors)
dlannsefinddanisunwnd

(Biomedical Electronics)
NIBUINYUALNITIANITNAWY

(Energy Conservation and Management)
lgasduesnesdmsuszuuRan i a1 uLaIeTing
(Solar Inverters for PV Power Systems)
mMyAsIEAszuUlniAas |

(Electric Power System Analysis II)
gsuetinluszuuluinnds

(Harmonics in Power Systems)

Anudetialiuaznstizssnwseuudmelndn

(Reliability and Maintenance of Power Distribution Systems)

szuuNIsHan WAL UUNTE1867

(Distributed Electric Generation System)

* Feualu

" Adiulse
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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)



01205465

01205466

01205472

01205473

01205474

01205475

01205476

01205477

01205478

01205479

01205481

01205483

01205484

01205485

01205489

01205492

IFINTTUNITADIAIN

(Ilumination Engineering)
syuuliuasssuudyaalueians

(Electrical Systems and Signal Systems in Building)
nsmuRuwaTaLdossy

(Introduction to Dynamic Control)
NIMUANNTEUIUNT

(Process Control)
N1IAIUANMIEABLTILABSLUIAIT

(Real-Time Computer Control)

nseeniuUsTUUimdmiueTetginTesilainuaziisu;

(Embedded Design for Instrument and Sensor Networks)

lassgUsganniiunuagnssnenansnaunsaLtaUssand
(Applied Artificial Neural Networks and Fuzzy Logic)
mamuqmﬂ%aﬁﬂiﬂaLLazﬂszmuﬂ”ﬁé”gaﬂamﬂ’sma%
(Computer Control of Machines and Processes)
TLUUMIYINNUIAUTB YO UAZUE U
(Human-Robot Collaboration System)
Bumesiinvesassmasdmsuimnslndi

(Internet of Things for Electrical Engineering)
N15UTLUIRNINAINE

(Digital Image Processing)
nsUsEnakagnsdeansinvie

(Video Processing and Communications)
nsiseuivesnauiimeTdmIun1sUssendldauduan
(Machine Learning for Image Applications)
NTIATIZVAINLAZNITIIN

(Image Analysis and Recognition)
wanNsISEUsBaanLarnsUsEYNA

(Principles of Deep Learning and Applications)
Soaarnzmmnssulniimas

(Selected Topics in Power 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)



01205493**

01205494**

01205495

01205498

01205383

01205413

01205414

01205486

01205488

(3) KUINIBIADNLES

39NN TTUIFUUATUALLAL LB
(Selected Topics in Control and Robotic Engineering)
Fosanensimnssudeasuasiiietnesandes
(Selected Topics in Communication and Intelligent Network
Engineering)
Fosamensimnssudidnnsednd
(Selected Topics in Electronics Engineering)
Ugymiiiey
(Special Problems)
UfuRnsUssanadyaamdva
(Digital Signal Processing Laboratory)
Ufumnslulownsn
(Biometrics Laboratory)
UfURMsUszInanmuwaznseuiuresneuiines
(Image Processing and Computer Vision Laboratory)
Ui sIenssulnfiusege
(High-Voltage Engineering Laboratory)
UJUANSNNIAIVANNTEUIUNIS

(Process Control Laboratory)

laidaenin 6 S enl

" Adiulse

26

3(3-0-6)

3(3-0-6)

3(3-0-6)

1-3

1(0-3-2)

1(0-3-6)

1(0-3-6)

1(0-3-2)

1(0-3-2)
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3.1.4 WHUNISAN®EN

3.1.4.1 fegnauauNsAnwE s Ul dnfldidenSeuaniafne

MUIURULNA

Ui 1 anAnnsAned 1 (Y. UT388-vu.UH URN5-9u. Anwndnedaeq)

01204111 maNWAABSLAENISIUTUASY 3(2-3-6)
01417167 AMAAEATIAINTIN | 3(3-0-6)
01420111 #aAndvily | 3(3-0-6)
01420113 YU sAa@nd | 1(0-3-2)
01999111  A@RSUASLHLAY 2(2-0-4)
XXX NANTTHWARNY 1(--)
nMwlng 3(--)
AMEIANUTZNG 3(--
394 - -
UUNIena

A = o a wva = v o
N 1 A1ANISANEIN 2 (Y. UF598-UU. U UANIT-YU. AN YN WAIDY)

01208111  MsdeunuuiAINgsu 3(2-3-6)
01403114  UftRnsvdnyaiedivialy 1(0-3-2)
01403117  nényaiadivly 3(3-0-6)
01417168  AdAAIER3IAINTTY I 3(3-0-6)
01205215  madlsulusunsuneuimesdmsuiranslai 3(3-0-6)
01213211 Jageansdmivinng 3(3-0-6)

FAnwily nauasyegaslay

s

39U
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UKL

Uil 2 anamsinunil 1 (¥3.U55818-93. U UAN5- v Anwdnedaies)
01205211  MTIATILHNATINGN | 3(3-0-6)
01205212  wadaldiasizidmsuiansiuin 3(3-0-6)
01205219  nuunavlunavaindmsuiainslui 3(3-0-6)
01205241 NI50DNLUVNATAINALAZATING 3(3-0-6)
01208221  naFERTIAINTTY | 3(3-0-6)

AU TZNA 3(--)
IETAULIA/AOUNIADT 3(--)

57U 21(- -

NN
U 2 aamsAnwil 2 (¥31.U55818-93. U UAN - v Anwidedaies)
01205213 UftRnIrnssulniuazdidnvseiind 1(0-3-2)
01205214  UftRmsiedesdnsnaluiiuazsnd fofmaladh 1(0-3-2)
01205216 &gy las Uy 3(3-0-6)
01205217  pAukazauLLwEn L 3(3-0-6)
01205218  \A3psilotauasnisianialdi 3(3-0-6)
01205242  29ashavszuUdannseding | 3(3-0-6)
01205251  msuUasiunasnunalvi | 3(3-0-6)
I ndontas 3(--
374 20(--)
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IUUNUITA

Uil 3 anamsinwnil 1 (¥a1.U5588-9. UHUAN5-vu. Anwdaedaie)
01205311 lulaslwsiweaigos 3(2-3-6)
01205312  S¥UUAIUAMLTLEY 3(3-0-6)
01205321  wdnnsdeans 3(3-0-6)
01205352  msiATEssEuUlNiAae | 3(3-0-6)
01205xxx A nasnnisienssulniia 6(--)
01205x¢x W HURANMIMTIeInssuli 1(- -

39 19(- -
uUnUEAA
U 3 aamsAnwil 2 (¥31.U55818-93. U UANT- v Anwidedaies)

01205326 msAeansieyauaziATete | 3(3-0-6)
01205354  n1seenkuusyuUlninlueans 3(3-0-6)
01205363 nsldnuaiosvasiumaslunuimnssulnih 1(0-3-2)

01205xxx A nasnnisienssulniia 9(--)
01205391  msiessalasseudanssuluii 1(1-0-3)

NANUTZNA 3(--)

59 20( - -
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U9 4 aranrsine 1

01205399
01205491
01205497
01205xxx

SR

Tassnudamnssuludi |

AN

Ay udanmenssulnii
FAnwily nauansyguvsAans
a = =

Jyudeanias

U

U9 4 aransinen 2

01205499
01205xxx
01205xxx

IuunLIENA
(¥3.U59818-93. UJ UAMs-va. Anwdedaies)
1
1(0-3-2)

IUIUKUILAR

(¥31.U55818-93. UJ UAN5- v Anwdaedaie)

lassnudeanssulga i 2(0-6-4)
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01205211 MIAATIEI9T NN | 3(3-0-6)
(Electric Circuit Analysis 1)
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Definitions. Basic concepts and units. Circuit elements. Resistive circuits. Dependent
sources. Circuit theorem and analysis. Node and mesh analysis. Network theorem. Graph
theory. Energy storage elements. First order and second order circuits. Sinusoidal signal.

Phasor diagram. Alternating current steady-state analysis. AC power circuits. Three-phase

circuits.

01205212%* wAdAIRs1ERd s uIAINg i 3(3-0-6)
(Analytical Techniques for Electrical Engineers)
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Matrices and systems of linear equations. Vector spaces. Inner product spaces.
Orthogonalization. Linear transformation. Eigenvalues and eigenvectors. Diagonalization.

Applications to impedance and admittance matrix analysis. Error-correcting codes. Electrical

linear and nonlinear systems. Fourier series. Image compressions.

01205213 UftRnMsImnssuliuazdidnnsednd 1(0-3-2)
(Electronics and Electrical Engineering Laboratory)
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AOUAUDIANIULAIR 2995n589 talen 19515 89nTEua 299N ILTIUlnAn NS uTanes 29359818

N51UTALBS 2199500Uwaul

" Adiulse
36



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.

01205214 UtRnmsinsosdnanaliiiuazaud foainislaiii 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
UjtRnsiRgatuiaiesiuialih sewmes vifouuas 2993 3 ia nsfaramaladih nsdoaiu
AnuUasnfenelni
Laboratory on electric generators. Motors. Transformers. 3-phase circuits. Electrical

installation. Grounding. Electrical safety.

01205215 nsPsulUsunsumsNIwmesdmsUIAnglnih 3(3-0-6)
(Computer Programming for Electrical Engineers)

wwIARN1IALIN UduiusTemineniawisiazwendias e nMeimulusunsuis
Tnssadns nsmuauansay fadduunididiu #d Snusswaranednusy nsussnanauiiudeya n1s
Seeiudou wumesy 519n15l89 taswadeguauld msdum nMsSesddiu Msilengianududeu
nsUszendnsleulusunsuasuiamesdniuwidymniadanssuli

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** ST ER AT 3(3-0-6)
(Signals and Systems)
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Continuous-time signals. Linear and time-invariant systems. Fourier series. Fourier
transform. Power spectral density and signal bandwidths. Modulations and bandpass
signals. Frequency division multiplexing. Transfer functions of communication channels.
Discrete-time signals. Sampling theorem. Time division multiplexing. Laplace and Z

transform. Solutions of differential and difference equations using transforms.

01205217 AAuMATALNLWImEN L 3(3-0-6)
(Electromagnetic Fields and Waves)
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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 i3esiotauaznisTamslnih 3(3-0-6)
(Electrical Measurements and Instruments)
IpiidesSunnen : 01205211
wieLazannsgunsianslnih mssuunuazdnunslamzvenaiesioin malinneinisia
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Units and standards of electrical measurements. Instrument classifications and
characteristics. Measurement analysis. Measurement of DC and AC current and voltage using
analog and digital instruments. Power, power factor and energy measurements.
Measurements of resistance, inductance, and capacitance. Frequency and period/time-

interval measurements. Noises. Transducers. Calibration.
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01205219* anunzlusazadfdmsvimnslih 3(3-0-6)
(Probability and Statistics for Electrical Engineers)
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Axioms of probability. Conditional probability. Independent events. Independent trials.
Discrete random variables. Continuous random variables. Expectation. Functions of a random
variable. Conditional distribution. Conditional expectation. Pairs of random variables and their
joint distribution. Function of two random variables. Independent random variables. Moment

generating functions. The Central Limit Theorem. Sample statistic. Confidence interval.

Hypothesis testing. Parameter estimation. Applications in electrical engineering.

01205231 AmnssulvsaNuAY 3(3-0-6)
(Telecommunication Engineering)
29AUsENOUTRITEUUARANS wdetielnsdny dmnssuuiuanisld duanaueurienuasida
nsnANd eI TaWad nsdaRy ansvaya finaslumsdaniy msfeansiadeudl nsdeans
KuATiEY Msdeansmnauas msdoansteya
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 AN50DNLUUNITAITALALATING 3(3-0-6)

(Digital Circuits and Logic Design)
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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.
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01205242 99sUazsEUUBanmIeling | 3(3-0-6)
(Electronic Circuits and Systems 1)
ApriidpaSeusniion : 01205211
gunsalansiainh dnvazlamensuaussiusasanuivesgunsaldidnnselind msdesed
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Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of diodes circuits. Bipolar junction transistors (BJT) and field-
effect transistors including MOS, CMQS, and BICMOS. Transistor bias circuits and transistor
small signal analysis. Analog transistor circuits and basic amplifiers. Digital CMOS circuits and
basic logic gates. Operational amplifiers and its applications in linear and nonlinear circuits.

Multistage transistor amplifiers.

01205251 nsuUasiundssnunalvii | 3(3-0-6)
(Electromechanical Energy Conversion )
IpiidesSunnen : 01205211
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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.
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01205311** Lulasinsiwaes 3(2-3-6)
(Microprocessor)
ApriidpaSeumniion : 01205215 uay 01205241
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Introduction to microprocessors. Structure of microprocessors. Assembly programming.
Interface techniques. Memories. Input-output interfaces. Applications of microprocessors in
instrumentation systems. Applications of microprocessors in automation systems. Hardware

and software interactions to solve complex electrical engineering problems and parts design.

01205312 FEUUAIUANLTGEY 3(3-0-6)
(Linear Control Systems)
Apidesdunnen : 01205211
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TouvasAud
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.
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01205314** mMyeszsasind I 3(3-0-6)
(Electric Circuit Analysis II)
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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.

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

LLUU"\]’]ﬁENﬂ’]'iﬁE]a’I'iLLUUI%EI']EJ‘Mi@LﬂL‘Ua LLauLLUU‘liﬁ'limiE]ﬁEUiU’]m’JW deey UNRULaEIEUU

[ o

ey awUnesuvesdyanauaznisussendvessunsuiesiag NamiLLUaQWUL%‘EJ msﬂé’ﬂazyzym

=]

LL‘U‘ULL’PJ‘LJ%EHE]ﬂ L’EJL?JEJ Aoad LoaLead L@WL@@J LE]UUL’PJWLE]ZJ @ULU@ULE)WL’?JZLI LLa%‘WLE’JlI é“zyzywiumu

=3

Tumsdeansuuuueuzdon nsnandgyaalunaunudgiuass nguinistndesveslumivduay

o

M3uaTVthY NMInandyaaMUUTadReuaen MInaduaasErad n13nadaIaUULAAY
wafinTudyanasiude aeduiediu ﬂﬂiLLwéﬂizﬂwaﬂﬁuiwsga"mﬂizﬂaulmimL’JWLLazms?ﬁaaﬁ
nsfeansaafien nsdoansifanas

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 ennssululasiv 3(3-0-6)

(Microwave Engineering)
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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.

01205323 MsUsTIAdYYIUAIYA 3(3-0-6)
(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 nsApaASLUURAY 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 \n3etnedeanIuazayd 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, high 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 nsdeansdoyauaziaTetne | 3(3-0-6)
(Data Communications and Networks 1)
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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 nsApasIAAeUT 3(3-0-6)
(Mobile Communications)

FofidaSeumnnou : 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 nsdoasiduletuas 3(3-0-6)
(Optical Fiber Communications)

viondurdaladidnvinuuunsanszuenuaseulvveinisunsnszans lasadauasuuuyin
goudulotuamisniwesveadulothuas nswdnduletuas vinvesasiua indesdaduas
i3esdudianas nsideu nisaaneuLarmIvenseenvesdyalunsidenlsadule wiemuuay
LAV ILTNUAS N13AIILIYTTINAN1 S Teles mai’mdﬂﬁiymmiuwuUmal,%aaﬂml,%aLLa\‘i
oniifiend oy

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

fenugaguuasngef wiasillauuugavialelenseUn MawashuURENEwIN @012
firneazonsIn1sves Uszansnin Inanlsiwdy Sufiunuduidiuazuuumion aun1snisaangs
NITUANSIIUIINAIULDBNTZUE NAAINNTIIA FUTANITUNNANIUTDIAIBDINIFLEUAIN A1UDINTA
LUUBZLSE @89INAEAN-81ALAYENERINIALUUTIEATUADN @188INIALUUYeY d1ea1nekaululas
angormaadelnidmiunsldanululagdu myinnudnuaivesangeinia

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 nTeRALUULarNITYIbAANanTUsznadygIumAdva 3(3-0-6)
(Digital Signal Processing Design and Implementation)
Ipiidedunneon : 01205323
svuulssinanadnfdvanasadesiislunsiau nmsviliiAnnansussananadnyi
AArfananaie mMIsenuuuasnadun U nansenuarmenaffdte nsviliiAananis
wasyBesuuusingy msuvadaluiliderdes nslRAnKaetunoudE s Ustnanadyanal
et fansesuuuUsuindecd nsUsEENANIUsTINaRadyIuRIva
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 199TuAYIEULUBENNSOTing I 3(3-0-6)
(Electronic Circuits and Systems 1I)
Iiidoaieuannew : 01205242
mMsnevausadirRvestiaf Lo waziesTste ety nalamesiesasTounsTLALAY
2995ndianseug 1asvesranswuulunluteauasluduea dnwaglanzvesooluenyd 1993
nssseaUwenduuuudniin nMsinseiszuudeundunisau 2asesadaamasuuulsuuss aunsal
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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 diannsedindaniuzaouds 3(3-0-6)
(Solid-State Electronics)
ApriidoaFeuinmiou : 01205242

arudidosuresdsussusasiein Tassadauoundanuvesdnanudiowiummey]
moudiurasasisiiluannyauna mandeudtevesnmgluasisiah muiidesiuvessensio
gt ndaneiseuseaestamaudanefnaaua it e

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

transistor.

01205343 SPUVNTTMVUIA QNN 3(3-0-6)
(VLSI Systems)
Ipiidedaunneon : 01205242
Ve uarIULUUTRINeaN T UTaNes N1sai1aunedued naAlulagaTTINLALNTEUIUNINER
NATALAZN A SUNITORNUUUNDITIN MImamaussauslnsuanLaziadasionssaauuy
MImAnaNITaUzYeIaTealnauTian guiveaonidiouszmaluladfiieates mat
2esfulUIsTIvLRlvalasliiieviinea n1svaasuaznsIAIINZaN TN
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.
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01205344 didnnsalindgaamnssy 3(3-0-6)
(Industrial Electronics)

a o

JV1NABASHUNINDY : 01205242
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2asBidnmsedinddmsunisuansalusi® 299sn1sudoya gunsalansAsinufinds gunsaidunm
LALLENAAMSUNTAIUANMIEAA VNI dNMIUgIuYeIaTBIANTIsaindinds 2993138
NITRARUUAIUANL 199U UaUTEAULIIRUNTELAN S 1935 UNTWaT LAY adulinlyanalnn
1993AUANEMTUNMDINTEUANTS UBIMBINTEUARTU UaruainesdmIuTnquizasAfivay ueus
gREvNITULAY IR Iz uTesinInadaadey

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 N399NLUUNTTILOUdnlumaluladfues 3(3-0-6)
(Design of Analog CMOS Integrated Circuits)
ApiidoaSeuanmiou : 01205242
ﬂ??ﬂiﬁﬂgﬂﬂﬂﬂ?i@E’JﬂLLUU’Nﬁ]iLL@U%é@ﬂ Wﬁﬂéﬁuawsﬂu%amaiwwaa WAIVYYLLUULEN
Lg‘]IEJ’JLLaﬁLLUUwaWEJLﬁmf\] ATELVIOUNTLUE WTVUULUUANNDLTULT A ﬂ’]iﬂ@uﬂﬁUIu’Nf\]iLLE]
uzdon NAndvesdaaisuniu nATANITEENLUUNITRQIUISUNILA 29a5aidariiuns
iafesnmuaznIsTAEAINLd Aefimesteluniseankuy
Basic knowledge in analog circuit design. Physics of MOS transistors. Single-
stage/multistage ampilifiers. 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 N139RNLUUTEUUESH 3(3-0-6)
(Embedded System Design)
WLNIANUBIZIIAWISHIRD wuARYBITEALISHD nannI1TeRnUUTEUUHEET wann TR
LaENARBUTTUURS nann1suaznisUssgndszuuliinisuuuiaiasadmussuilai
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 uiluneluladuasuludidnnseindidosdu 3(3-0-6)
(Introduction to Nanotechnology and Nanoelectronics)
wiluneluladidesiy msasdaswadclussiuulummns madnssilasadislusyiuulu
wins Tassadameuiuuuugudfia nlaid warae i gunsaldidnaseuden vasnulumiueu
nsudidnmseling JUALOULe Mmeousiunen wWNd/iund alunselnd

Introduction to nanotechnology. Nanoscale fabrication. Nanoscale characterisations. 0D
guantum structure, 1D quantum structure, and 2D quantum structure. Single electron
devices. Carbon nanotubes. Graphene electronics. DNA chips. Quantum dot. MEMS/NEMS.
Spintronics.

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

TnseasevesTan authinialiihvesian audimmaivinuesian audfiniuasvesian danh
Tl unthgunsalansfedinng anmihednds ledidnyEnvesuds veavamasuia nsUszendlitan
Tugunsallwiias

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.

01205349* Weeansaamandmsuiaansiui 3(3-0-6)
(Thermal Sciences for Electrical Engineers)
mﬁﬂmiﬁugmﬂumqmmwamam% ﬂgmaaqmwwamam% N7IDINURAUAR nafansvedlua N3
wnlminsanewmaaudeu gunsalinsirauuunsiy Jgansvihanudu nslwanielukaznieuen ns
danmsenudeulussuulnihuazdidnnseing
Fundamental concepts of thermodynamics. Law of thermodynamics. Ideal gas law. Fluid
mechanics. Combustion. Heat transfer. Steady flow devices. Refrigeration cycles. Internal and

external flows. Heat management in electrical and electronic systems.

* g Unlyd
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01205351 mswlasdunassunalnin I 3(3-0-6)
(Electromechanical Energy Conversion II)
Aiidoaseuinnen : 01205251
vifaulasrlafenazanuna lassadrandesdninssuaadu in3esdnsuszaiunal w3esdns
willgnhuuunilavlawasanuna aussougluanuzasuasmsinziveaadesdnanieniuaz
\n3esdnsUszanunan Tnssadanazaussousvamamasinafien mstlostuiadasing
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.

01205352%* myesziszuulniigs | 3(3-0-6)
(Electric Power System Analysis 1)
AniideaFeumnnion : 01205211
sruundnfdslni ssuvdaasssuudmihemddlnih nslduselevivesmdlih nanya
VDITFUUINAUNAINY MENYATINITANIMKAENNTIATIe sz Ul A Aadnuazanziay
wuudaesesaiaafiia audnvaziamzuasLuuaewemsoudaslifindds msdwesuas
WUUTaRasEas I TEnesuazkUUIa0weIaeAla MENLATEINSAUIUMAIAIURANT D
Electrical power generation systems. Electrical power transmission and distribution
systems. Electric power utilization. Fundamental of energy storage systems. Fundamental of
electric power systems calculation and analysis. Generator characteristics and models. Power
transformer characteristics and models. Transmission line parameters and models.

Fundamental of fault calculation.

01205353 nsdasiussuulniinmas 3(3-0-6)
(Power System Protection)
nanyauuIuuRinislesiu nileuatuaziuasdyaunsiadn gunsaldesiuuagssuy
tJasiu mstesiunseuaiiuuaganuRansesassiu Mstesiuuuunasie nstesiuaedslaglesiad
szeEn1e Mstestuaeddagldfadiime nstlostunawes nstlestundontas nsdestuaias

muila nMstesiuluwnvesda gunsaldesiumdviailewiu
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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** mseankuuszuulnilueing 3(3-0-6)
(Electrical System Design in Buildings)
Apidesdsunnen : 01205211
LWUUUHLMSTE s esgunsiadeszuuliih defsufohiflernavaeadelumsings
szuuliiin gunsaluasiedesilomslylin msdnauaznsszanalnan aglwinasiada szuu
nsreasRudmEuMsRadasr Ul saduane N1399NLUUNITUAIEIALaUNTal N1T0NKUY
FITUBNBT MIAUIUNTLUATANAT M151Man mT1enedounazaseman MIusul s
UsgNaumdsuaznnseanuuuiasadwiiulse
Power distribution schemes. Standards for electrical installation. Codes of conduct for
safety in electrical installation. Electrical equipment and apparatus. Load calculation and
estimation. Electrical wires and cables. Grounding system for electrical installation. Raceway.
Lighting and appliances circuit design. Motor circuit design. Short-circuit calculation. Load,

feeder and main schedules. Power factor improvement and capacitor bank circuit design.

01205355 T599nslndAas 3(3-0-6)
(Electric Power Plants)
Ffideaseunineu : 01205251
dul&slnan Tsednsmdmioa Tsadnsidslonh Tsednsidiotunia Tsadnsidanudeusou
Tssdnssndad lsednsidsiuedes uwastidandsnumudou sinandliiden qunsalluannd
Ifiges mseiuvisesaniilavges nsvirnuwuuenluiRvesaanilnirges n1sleaiu
Wndwmsvanilniheges svuunsdeasiu
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.

“* 1839 UTuUTs
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01205356 Fenssuluiiuseas 3(3-0-6)
(High-Voltage Engineering)
msfufiauaznisldusslevilnihuseas wadianisialuiuseas auulihuazmedianisauiu
mswsnavvedladidnminiiduuia veuvan uazvesuds maneasuianuazgunsal
Triflusaas msdesiuiiein nisuszauduiusnsauiu
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.

01205357 nsduindauselui 3(3-0-6)
(Electric Drives)
ApriidipaSeusniion : 01205351
nsUssgndldnunistuindeuselnihlusnugramnssudnlusi® drudsenevvesmsduindey
dheluih audnuazeduan grunsihanuiduresnstundousislnih FBnsseenuduas
Faswsnuawes gadsmduagnisiuumnuun Audnvazksiln-anusisevveweameslih
sunsaldlannsetindidslunuduindeunelilin nmsduindeunomesnszuanss msduindeu
sampinsELAady sruuTundeuuuulgas
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 I 3(3-0-6)
(Renewable Energy)
UNIYBITEUUNG I ULaE A IME Uy u gy Angamyssuramasnuyuleululssme
Iy AnuuanssvesnAlulagnd s udylonuasnasnunyu iy fegnaanuny ey
waanuuaseiing au Ta anudeuldfian Aedinm Uingavesudsvieaiu wassuadu wad
downds msdaufundsnu nguane dotedy wazulsuiefiigaiundsnumiou nsaidnyniznis
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Introduction to energy systems and renewable energy resources. Potential of renewable
resources in Thailand. Difference of conventional and renewable energy technologies.
Renewable technologies such as solar, wind, biomass, geothermal, biogas, municipal solid
waste, wave energy, fuel cell. Energy storages. Laws, regulations, and policies of renewable
energy. Economics aspects.

01205359 Slannselindras 3(3-0-6)
(Power Electronics)
Apiidedsumnen : 01205242

dnuwazionzvesgunsaldidnnselindinds ndnnshauveseiosudasiufinds wdesudasiu
nszuaadudunszuanss indeadasiunszuansadunseuanss indsslasiunseuaadudu
nsvuaady wssasiunszuansadunseuaadu

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.

01205361* SEUUNAMIAUNS 191U 3(3-0-6)
(Energy Storage Systems)

svuuinfiundeeiindosiy weluladvesszuuinfundanulnih ssuufnifundee
Bana szuuinfundanuanuieu ssuuiniundsnued ssuuiniundsnulii msussgndld
szuuinnunasulun3ngaades wasunawny eusudlnii

Introduction to energy storage system. Technologies of energy storage system.
Mechanical energy storage system. Thermal energy storage system. Chemical energy storage
system. Electrochemical energy storage system. Electrical energy storage system. Application

of energy storage system in smart grid. Renewable energy. Electric vehicles.

01205362* g1uguALnin 3(3-0-6)
(Electric Vehicles)
Ffideaseunineu : 01205251 wiawdouiu
nslindanulvifnlunauds wasnanseueuiugiu ssuuiundouveseusudlii e1u
pudliih enueudlaihuuuleusn eeudliihuuuddndulauie ewrdsznouveseueudi
Fuindeuseluih wewmesdmsueueudliin peunesines ssuumsinfiundsulih fugiu
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Transportation electrification. Basics of automotive dynamics. Electric vehicle drive-train
systems. Electric vehicles. Hybrid electric vehicles. Plug-in hybrid vehicles. Components of
electric-powered vehicles; Motors for electric vehicles. Converters. Electric energy storage

systems. Fundamentals of chargers. Vehicle-to-Grid interface and electrical infrastructure.

01205363* mslnuedemasiumdsluandanssulni 1(0-3-2)
(Applications of Power Converters in Electrical Engineering)
Iiidoadeuannew : 01205242
nsldsugunsaididnnsetindidslunuudasiufdslii UjiRnmaaeuindesuuasdiy
nszuaadulunszuanse wiosulasiunszuansadunssunanss wdsslariunseuansadu
nszuaadulaLAe? inseauasiunszuansadunssuaaduanua 2sasaindenuiigs mssuniy
maudwanlniuaziinses
Operating power electronics devices in power converters. Experiments on AC to DC
converters, DC to DC converter, single-phase DC to AC converter, and three-phase DC to AC
converter. High frequency switching circuits. Electromagnetic interference and filters.
01205371 MTusnsruUMsLagiIuU ATy 3(3-0-6)
(Process Sensors and Transducers)
qUmiﬁms’;’mazmuqmﬁaqﬁu FuUsdyanauuUULEUEABNLATULATTA Aasusium
ANUSATANLLST WATlANTInANNA MdsrRas1sruL Nsinensinsivaveslivasiubs
WarinUgundl nnsiayfeniivagisnisivay n1sineumgiivandaislildlnd F8lndh uaziBnns
WNSIE Usztnnvoansinssauredival Myinszauredailaenss nsinszautesailagdey
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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.

* g Unlyd
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01205372 FYUUMIUANAIVA 3(3-0-6)
(Digital Control Systems)
ApriidpaFeuinmiou : 01205312
sruudaduuuulidaiomasnsutasd msdassuuuliiseilewessruunuudaidle ssuuns
dudoya N1seanLUUTEUUMIUANAITIalaglYIsN1TUUas N1seBNLUUTEUUAIUANATTAlaglYIT
Usnilanus
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.

01205373 pANIGIGHER 3(3-0-6)
(Embedded Control Systems)
Agiidoaseuinnen : 01205311
unthszuuuauilsd Mwnslusunsy ssuuUfiAnisnaiass msideusiossniasuies
mdusuarimuauien Ussgndngufszuumuny 8ane3iiy warnisuszgndluszuuaiunuilei
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 NM3MesruUsnludRlagnIsAIUANITERANNTIY 3(3-0-6)
(Industrial Automation and Control)

AFuswasiituiuuunTIng Saduazieasiiag mauvnauasdituluisiad dniuay
nsanglusunsuldl Adsiiugiuresimununssnglusunauld ddshdunauasiruresiaaunu
assnglusunsuld mdsnunuvesiinuaunssnglusunsuld wadianiseenuuuuarnislusunsush
muAuassnelusunsuladmsunmsmuausaluiflunugaamnssy dsuiuagiduiiuuune-
uzden anufidesfuvesimunuuuuuouzden lnsenefauaumssnylusunsdlduazmaideuse
szvanudiaziAieadng

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.
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01205375 Wiedeseadnsluineinisiueud 3(3-0-6)
(Machine Vision in Robotics)
MIUTZIIARaN MTURUEIU MILUauenius saumans [Wuwesiiiierdesiuivimiaiesdns
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ANUENTUSTENINN TR SEIUAUANVRINgRINaT N15TANIN AUENTUSITRaUAERSTEVINg
ndosfiuviusud ng uazduwesing 4 mslusunsiiviadiedosdng

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.

01205376 N1990NUUULAZAT WNANA MNFULUY 3 T6 3(3-0-6)
(3D Product Design and Prototyping)
wiAlulaBn1sasnwiuuuusy LLmﬁmmmi?'dyugﬂsuaﬁaq@m6] SYUULAALATLALN N1TDBNLUY
NARSUTILUY 3 8 nnsadedunuu 3 97 sndawasuasTusunsudmsuiniesdnsadendn s
FULUU 3 3R
Rapid prototype technologies. Concepts of material forming. CAD and CAM. 3D product
design, 3D prototyping. Hardware and software of 3D rapid prototype machine.

[ 1 3

01205377 syuulyUsEAveansuviugus 3(3-0-6)

(Artificial Intelligence System for Robots)
sruLuEuA fnataviesieg wnAnuesnuiivaa oiaudsanisy L3esanuzdin
Fupouisnmsdum nssneansaqueie TuneuiBieiugnsy IadieTesdng amawiifanndes
we3le MIUsEIIANANM MIUTHINANANWISTIUNA M3Feuivesaies fuliinsdaduls
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lasstheuszamiion nsussendldlyanuseivgdmiurusudenavnssuwagueuiuInig
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 UftRnmsaniinenssunazgunsaldoas 1(0-3-2)

(Communication Architecture and Devices Laboratory)

'
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UfURnsneivaadnenssuvessyuvdeasuuusausdoniasidvia nsidhsiaunasiigis
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wiatian1snandyaio nmsinsiatesdyyin aunsallulasian argermakagmsinnsdnes

Laboratory on analog and digital communication architecture. Source coding. Modulation

techniques. Channel coding. Microwave devices. Antennas and parameter measurement.
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01205382 UftRnsszuulasiaietnodons 1(0-3-2)
(Communication Systems and Networks Laboratory)
UtRnsRgtuszuuuaziafetisdeans ssuusanoine iadiansidsanlddesdnyan
asdUsznaUvRLATets WIevislanzusaiaiion nsdesieseminuaietisanzusinaiaiion

Laboratory on communication systems and networks. Broadcasting systems. Multiple
access techniques. Network components. Virtual local area network. Internetworking of

virtual area network.

01205383 UAURMsUssnadyaamidva 1(0-3-2)
(Digital Signal Processing Laboratory)
ApriidpaFeuaniiou : 01205323
ynUszneumsUssnadyaraisududesiu mafeudieesilevssnousiadds nmeaouyn
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Uizﬂaumiﬂismaé’zyzywﬁmﬁu mimUammmaaammmwuzaam*ﬁluﬁ%ﬁa wazkUasdeynu
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i nsviliAnraveansulanidesuuusy

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)

filtter design. Implementation of fast Fourier transform (FFT).

01205384 UfuinisnisuUasiunasaunalndi 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
Fiideaeumnion : 01205251 wienfouu
UtRnsRertuiFesiFeuliAvnmauasiundsnunaliii | uasiFosduq Mfertes
Laboratory experiments on topics in Electromechanical Energy Conversion | and other

related topics.

01205385* UfuRnseentuudidnnseling 1(0-3-2)
(Electronics Design Laboratory)
Iiidoaseuannew : 01205242
NMDONUUULALIATIENATIngFIUTUNTUABLRIADS NTASNAULUY NTNARDULAZNNT
wilmeeinvesasdiannsetind nsimszinanisvnaeuazinauennioys Mstiaue
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Computer-aided design and analysis tools. Prototyping, testing, and debugging of
electronic circuits. Analysis of experimental data and data visualization. Demonstration and

report preparation of the design project.

01205386 UfURnsBlannselind 1(0-3-2)
(Electronics Engineering Laboratory)
ApiideaSeumnion : 01205241 uay 01205242
2995V UTAResUTTYNA 19950aUkendUsTynd 2993BIANNTRlndMAY N15a39IRIANTINGLTY
JomyuaziBeaduiegunsalaednuuulusunsuld wandmsuisesiind uand1miuiasuouzien
WALV
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.

01205388 UFtRnsnmsmunuuaziaiesiion 1(0-3-2)
(Control and Measurement Laboratory)
JnfidesFeusnieu : 01205312 wiendeuiy
UftRnsdmsuiniesesdenuasmstansliihuarinssuununudady

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

01205389 U UAN1911571958UUBRLUTRLAEN1TAIVANLTRAAIMNTTY 1(0-3-2)
(Industrial Automation and Control Laboratory)
Ififeadsusnriou : 01205374 viondoniy
UuRnsdmivirnmsnesyuudnludfnarnsauauenanngsy

Laboratory for Industrial Automation and Control.

01205391* AseseulassudaInssulnin 1(1-0-3)
(Electrical Engineering Project Preparation)
Wnwemalassnunazdefithaulaluaandmnssuluih

Skills for project work and interesting project in electrical engineering.
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01205399 NSANIY 1
(Internship)
nsEnauaIgienssulivhluaaiudszneumsionsu miheaun1asy mhenusyiamng
3o anudnw tnedszeznanduduiulidesnin 240 dlus uaglidosnin 30 Yurins elild
UszaunmsnianmsllufdRnuilsduseunneg
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.

01205411 MaeTz R gaun1imnssulni 3(3-0-6)
(Complex Analysis in Electrical Engineering)

IuTitounas fenduddou aunistad-siul fanduinsnzd Aeddusnsuetin nguiun
duiinfavedlaBaynsumdinoiuarlasosd nouiumsdan msmuTiusiledou nsdensgy n1s
Uszendmadmnssulnii

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 Tulews3n 3(3-0-6)
(Biometrics)

Hewvaslulewn3n NIngIvaey N135EYM wagn1ssusesmelulowwsin Malasien
aussnnn mssanuuuszululammn msdaneiafie maddlunth nmsdsisiiun Tuleiwssn
suuuudu lulewssnnanelana aunnseglulesin masnwmuasnisszuululewsin
mslaufivasnuaznisngaadu ngrneuastayifelfuansuyeduu snpsgrululewssn
anufinmthlutagturesnalulaglulowssn

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.
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01205413 Ugfusnislulewssn 1(0-3-6)
(Biometrics Laboratory)
Iiidoaseuinnew : 01205412 viiendaufiu
MsdaeRENszuUlulown3n NINARBINISNIUADULAZIZYFIUAAD NINARBINILTEUUIT
anefiadle Tunih dhum viaeadons uazlulowsinvaneTuna auninsaegislulewsdn nislauf
waen N1IRTIIdUMIHaen divemanslulownin lassonululewmsn
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 U URNMIUsZINan Muaz N sUDL U IR N RILAS 1(0-3-6)
(Image Processing and Computer Vision Laboratory)
Fndisaadeunnniew : 01205485 wiensaufiu

o Y o aa o L3

NADILAZFAITUSAMSUNTUDIIY TLUUNADEUBULADSLLN NISAUNINLAZIRYIAT NSRRI

YdlaudLazn1TLlaIvIAan miLLUaﬁmma’jwﬁmmW M3Uszanad 3eslonisuszanann
vl inSesilensudasnin msmsadunaziauening M133913ng nisAnaaARsim]

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 tracking.

01205415* nsUszenAlgnslesedyyiadunisidu 3(3-0-6)
(Applications of Signal processing in Finance)

BUNTUIAMIINITRU Tunalassadauuuill mslesedyiananisiuielunan
Fmnssuliih lunarwedendouiivuunnnessmludd linan1sy nMswdsufivuuus i laasian
ATENTAVS M3damsdids nansznuiuaann Mafuudadiunsamuilinaneuuuiem e
fiftiign

Financial time-series. General structure model. Financial signal analysis with Electrical
Engineering models. Autoregressive-moving-average model. GARCH model. Brownian motion.

Option pricing model. Order execution. Market impact. Portfolio optimization.

* g Unlyd
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01205416* sruuUdenuLaranaiufdneatuauimnssuluih 3(3-0-6)
(Blockchain Systems and Cryptocurrency in Electrical Engineering)

WA ANATATDITEUUUADNL INe1MSINTIEaU TASengudenay SumuALuy
nszany analiuddvia Oeeeed dgandeader nisimivanalumdnea nisussendldeuudaniasu
madmnssuliih mstewnelrifimdsruaefindssminneny

Technical concepts of blockchain systems. Cryptography. Blockchain network. Distributed
consensus. Cryptocurrency. Bitcoin. Smart contract. Cryptocurrency regulation. Blockchain

applications in electrical engineering. Transacting local solar energy between private sectors.

0120541 7* auduidvesgsfalunuimnssulni 3(3-0-6)
(Electrical Engineering Entrepreneurship)

unthinluiferfunaandsnulslihuaggsialain {dwlsdudelunaamdsnuluin
Tassaremladih nsiammaneluladiifedesiugsiondanuliih msiduiussneuns ns
WALUHUTINAENAENS N158INU MTIATIEToyawaznsinaula ngAnssumMeasysssuLay
AMUTURAYRUADEIAY

General introduction to the power system. Stakeholders on the power market. Electricity
price structure. Technological inventions and development related to power engineers.
Entrepreneurship, business plan and its strategies. Investment. Information and decision

thinking. Ethical behavior and social responsibility.

01205421 msfeansuauauini 3(3-0-6)
(Broadband Communications)

IpiidesSunen : 01205326
wdnnsvenIsdeansuauAuanisdnsusruulnsdniwuuaduane nsdwiwuuilelod
Tnssadeiugruresuau nénnsveneiidy sy wddle Meausn uasmediatiagtu ndnnsves
Bumesiiln duvsia wafiem IMNITNaTITuarAlewed w3evnsenlediiey Meladuau fleldu
ﬁﬁmﬁagﬁ@m quﬁmﬁaamﬁuﬁﬁdﬁm%miﬁlammaummﬁmu msdeansuaunudiniig

1RsgIUTeNATeT BT Wiwead

Principles of broadband communication networks for switching telephone system. VolP
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. Standards of PLC-based networking.

* g Unlyd
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01205431 nmsdeansdoyauaziaTete I 3(3-0-6)
(Data Communications and Networks II)
Anfifeaisusnriou : 01205326
nauriskaran Unenssuvesasevietoya WIovBLaunINNITALINNTTSU-IEUSNS M3t
Fouazmstmumaviied nasisn1siindede inawisnisdadunisuazmsvuds nmsnuaunisiva
wazn1svuiulasnaeiIsdmsunslidnuanedug amnusiuneaietis SaRunafia n13319uNL
LAZOONLUULATOUILNITINNITUTUINTLY
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 N598NKUUNATANUDINYWUULNETY 3(3-0-6)
(Passive Radio Frequency Circuit Design)
2aAUTENBUNUUNGUNANUATING Naulagds unugiiBufiuauduazauiideatou msilines

(N Y

109303398 inBaNaENe FevdwIsaesuinanlningeuun gunsaluuuwnadw fade ¢
N394 29TV YA UM WAL URDNEMSUWITVYIY NMTININTITWOSaawA TN VRN
GUGN

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

¥
= a

Hugunguansaume Midudadeyauaznisidrsiasuinin anuyessianiiuanue
e sauinuAanaInwuUUaonBudY SEau siareulgdu mm%ﬁmzymsﬁamﬁa
WMINITHERY NuNITUTRaTRIIUUDY

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 theorem:s.
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01205434 sruUlMsAnvinavia 3(3-0-6)
(Digital Telephone Systems)
wletelnsimiansisar funoudinsulasiudyyadondudyaaie msdmiunuy
fIvialaznsdafwand szuumsaintnavia seuulidygrufdviassuunsdwiled szuu
nsénsiadoud
Public switched telephone network. Voice digitization algorithms. Digital transmission and
multiplexing. Digital switching system. Digital signaling system. IP telephony system. Mobile

telephony system.

01205435 Msdeansniien 3(3-0-6)
(Satellite Communications)
nguikazmaufifivesmsdoansaniiion dnuvazvenilass msnddyaauasmsiaimand
Msinsia wallansdidwmatems niseenwuunmsidenleaniiion KavesnsunsnIEaTY @and
meafuRukasietwanidnaiuiueundn
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 suuASoteLAdeud 3(3-0-6)
(Mobile Network Systems)
ApriidpaFeuanmiou : 01205327
wnltudagtuveanietngindeud Sumesidnadoud wadesdmiueetnoindoud A
fudledmiuniotnoiadoud waiadoud inelulafingesdennd wnAnawnnsuiiuiion
aondnenssumsunsdyanauauanuinie Useiiuaudasasdelunisdeansisane
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.
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01205437 300NLUUIITANLTINGUUULENTIH 3(3-0-6)
(Active Radio Frequency Circuit Design)

mMyATEiaeds uunfivesain 2sastneidhesnmatenis dudszneusuiinguuuudndil
LAzNNTINa8 21995VBANLAINY BeaTaLALADS FaNaL FTulazdsm g mseenuuuld
oL ADIN8Y993ALATINY InATiannTTn

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.

01205438 n331aessEULAeas 3(3-0-6)
(Simulation of Communication Systems)
5eEUITMITERUALLUUTIADY MILNUFYYINUALITZUU N13T18BITEUU N5ATNIIUINEY
LAENIEUIUNTEYN N15TNaedLUULBURATLa LUUTaRIvBITEULADANS WUUTIABIVDITEIE Y
M3UsELNANTIAUENNTINAY
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 madeusaseninauaiotng 3(3-0-6)
(Internetworking)

msdradaisn esruszneuntenmeninveadnidsn luwalussuuasetns lunasnsdslelod
o U &l 1503 NMITIUUNLAY VBULUATEINTVUAY VOULRTBINITUNINIEAE YalUslnnaad
Fiuarlefl lefostud lefinesdunn duidnindn sudedlefons Aeadduidnunin nsdnassfieg
Tuszuuiedetne Judnmnsniiulstunudauys nmsasdiindnsenindeadiulead nsdeu
dumesidn fdrasuiadsn nMsUsuLALlnrisn ANuUasnieueInesn ILau NSAUNILEUNIG
seviiuau Wslareailduasiieg Tuslameaildfumidunis letoadion ansdasadeluszuy
w3etne lofien Fdu Ainsuilatlymededituney

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. IPSec. VPN.

Troubleshooting.
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01205441 N1599NKUUNITUIUNAY 3(3-0-6)
(Feedback Circuit Design)
ApriidpaFeuiniiou : 01205242
Usglewivesnisteunduluinasdidnnsednd n3daelaynminouausIvessyUUITady
wedesnmwesszuuiloundu nadamadiusn inaeimaaiesnmvediuaie wadalawuanud ns
yaeanuilinastoundyu flsitusue 2sassnnseiuussiunsiuudadu 2sasiaasngy
2sulassEiuLssiuALUUAINT 2sseeadaawmed malszgndtugatsaseationt
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.

01205444 G P ITGNIEN 3(3-0-6)
(Optical Devices)
uas Aandanuzvoands miﬂagwél’zymmsumLLmqﬂﬂizﬁLLamma nanNNTVNUTLLALLDS Tln
yosaes nadauaznsuszendvesnawes Wlafmnned vietheduwuudulowas gunsaflums
Aeansmnauas
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 fhsuiansheing 3(3-0-6)

(Semiconductor Sensors)

'
v v Y = o o

Wannsvessniuiansisiauh msduundauiansiesith waluladaisiafni f3udma
e fasuniana dsudulman fsuinisudssd dasuimnuiou Msuimaeiuastanim disus
wuus fsuslumaluladlalasunsdu fiuilussuuiedosliiiidnsnagania

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.
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01205446 diannselinddinisunnd 3(3-0-6)
(Biomedical Electronics)
AUl AangnienunIeinaansLazassIneUosdu Msvinanuresile aueuay

£

ndnile Usingnisadlndinganan i waziulsdygradniumsianiedaidnd nsvene
Fuanalniidinm nsmindyarusuni nmstuiinadulidiile mstaanudulaiin i3es
nszanihlaludh dpudameila mstdesfuiiernuasnssvesnuld msinsendudssauias
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.

01205451 nseysnYlarn1sIANI TN 3(3-0-6)
(Energy Conservation and Management)

mmiﬁugmmmﬂizﬁw%ﬂm‘wé’qmu nann1svesUsEansnmnasluemsiarenavn sy
nsdansivan ngyneuasdedfuiiiedesfuniseydnsmdsnu nmsdansuasiianesindsnuly
91AIlazgRaMnTsy Msaldnvazmanadaifiolindsesiivszdviamlusruuaudosaing
JPUUTEUIEANNTBULAYIEUUUTUDINIA (10%3LeT) UalNBsanaImNTTU NISHARTIN 1IATNIINT
AUINBUAZNITINNITNANIURALNITIATIEANGATYANERS

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.

01205452* lwansdunesinesdmsussuundnlnindsnuuaseniing 3(3-0-6)
(Solar Inverters for PV Power Systems)
gunsaindntuszuundaliihndsanukaterfing ndnnisvinnuredealsduiesines nsAmu
wakarnsdentdnulearsdunesines nsmuaumadliihuuuiamuidgegauaswuuangy
npsuidunaramsguiisdesiulsasdunosines sansenuvesnsldiulearidunedinosse

AN
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Photovoltaic system key components. Solar inverter fundamentals. Solar inverter sizing
and selection. Maximum Power Point Tracking and flexible power control. Regulations and

standards related to solar inverters. Impact of solar inverters on power quality.

01205461** myesziszuulniig I 3(3-0-6)
(Electric Power System Analysis I1)

Agiidoaseuannew : 01205352
NNSANUINNITVIVBITLUUAITIERAL TEUUT MUY N15travadlyan N15AIVANNITLYEYRY
Wan iwsegenansn1sdnemasini nsnseinisdmasiuvanunswasliauing wiesnmees

JEUUMAY
Transmission and distribution networks calculation. Load flow. Load flow control.
Economic dispatch. Symmetrical and unsymmetrical short circuit analysis. Power system

stability.

01205462 grsuaiinluszuuluihnngs 3(3-0-6)
(Harmonics in Power Systems)
Aaunmuazuaiiwluszuulnimgs wasiilinansuetin nansenuainansuetin n1sinensue
fin umsgiuseivensuetin malumzavesesuelinlussuulniindds nnsmdnensuetin
Quality and pollution in power systems. Harmonic sources. Harmonic effects. Harmonic
measurements. Standard of harmonic level. Harmonic penetration in power systems.

Harmonic elimination.

01205463** mnudetiolduaznsthsssnwszuudmingludh 3(3-0-6)
(Reliability and Maintenance of Power Distribution Systems)
szuudwhglihuazaudedeld fugmarudeield arumieuldrunassuinnuideto
1§ $msreudades mavsuidunrndeoldvesszuudming awveluindy yameudene
iesanllingy ndnnisvigednw msthssfhwuvuiiumnudeielsidugudnang
Power distribution systems and reliability. Reliability basics. Availability and reliability
indices. Failure rate. Reliability evaluation of distribution systems. Power interruption causes.

Outage costs. Principles of maintenance. Reliability centered maintenance.

“* 1839 UTuUTs
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01205464 szuumMNanliiiuunszated 3(3-0-6)
(Distributed Electric Generation System)

nswasliuuunszestoy weluladvesnsuasliiuwuunszaess walulad
wasudy HonuaznaN NI IgY mMs\deusiensa nanseumMamaiavain1skastiuuy
nszedveszuud gl Mg dednuaziamzuseiulii ananidetie gamnidsli
nsteaiu nsluavedlvan n3ndansey NMsaldnyasuAsYgAEns

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.

01205465 IFINTIUNITADIAIN 3(3-0-6)
(Ilumination Engineering)

wasiillauas uasuasd adelan n1sdesadnyagiu I5gu 3890-9a wadanislvilaadng
aeluenens iy flegends drineu Tsadeu Tsausy Tsaau Wusu wadanslitasainanouen
21A15 1w Waedes msliuasainaduusnn walianistiuasainanuy weallanslinasainauny
Aun

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.

01205466 syuulniuazseuudgralueiais 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
sruuidamadsing szuulnsdwdt ssuudes szuuduied ssuutesiuiiei indeaduie
Thdrses seuudug dmsuerensadelu
Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

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

01205471 sruuviusudi s 3(3-0-6)
(Introduction to Robotic Systems)
NNBONKUY NMTBATIER MImuALLazNMIAiuuvaInalniueud msldidaeniiug
NNAIUIAUANAATUALNAAIENS N15INTNANIFIENIDABULDTUALFITULST N1TATUAN NITINKL

nu AdeviminazUgyan
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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.

01205472 nsmuauwaTaLdoady 3(3-0-6)
(Introduction to Dynamic Control)
Afifeadusnriou : 01205312
'ﬁwuﬂ%qﬁamumﬁmﬁu wuuaesUigianiug msineiusgiianiug n1seenuuuyinl
dnug SEUUAIUANLUUNETR Heidugdaunnnisal n1seeniuusEuUgdunnn1sal flandunssaun
vaaszuuAIUAN gL
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 NIIAIUANNTEUIUNT 3(3-0-6)
(Process Control)
Ipiiessunnen | 01205312 nioneufiu
NIIATUANATSUIUNTT @\‘W’ﬁﬂi%ﬂ’e)‘U?J’eJQi%U‘Uﬂ’]‘UF’]lIﬂi%‘U’]Uﬂ'ﬁ i%‘UUﬁ’JUV’]Nﬂi%‘U?uLL‘U‘UVLli
seifloauazuuuseilos svuumuALUUTLeR nMsmuauiuLtieundy mImuaNLUUTaunss A3
AIUANLUUUSUAY NMImIuANKUUAINN1S] Faaganssuiun1saivadlugnaIingsy
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 NIAIUANMIEADUNINBTLULIAIDT 3(3-0-6)
(Real-Time Computer Control)

WuzhsEUURANT WNANANYBIMIAUANMBRENTImes sruUsiau s dudmiuns
UszgnAlulianase USNMINISAIUANLUUARTLAZNNTYINNIT DBNLUUTEUUNATRSE TeuuU)iRng
ns@ulusunsuguu UM msUnAIRTIdmTumMaReulusinsy

Introduction to real-time system. Concepts of computer control. Computer hardware
requirements for real-time applications. DDC control algorithms and their implementations.

Design of real-time languages. Programming languages.
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01205475 mseenuUUsTUURhdmiueS et einTeslainuaziTus 3(3-0-6)
(Embedded Design for Instrument and Sensor Networks)
Ipiidessunnen : 01205311

o

unihuesszuuisindmsuinsetnsnseslloinlazsuges fmulasdyagu ddsdyeyiu
lassasnasetnarsetioTanasiwuees wnsgiuwusl n1sdeasiy wIsvienseslieinuay
wuwes lUslnaoavadlasstnetasduluslnnea N139nN1MuAN13A15AY N1598NLULTATIES

[V

TWsunsuwazmsthluujuiivenaietneiedesileinnasiniug
Introduction to embedded system for instrument and sensor networks. Signal
converters. Signal transmitters. Instrument and sensor network structures. Recommended
standards. Commmunications in instrument and sensor network. Network protocols and
protocol layers. Task scheduling. Program structure design and implementation for

instrument and sensor networks.

01205476 A5 eUsramiigawaEnsINAanIAaULAS LU NA 3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)

MUaUasdYANd MsmANEgalagImeyusassnaansaguLASouaz VLN
AAULATE TATUNILANTN NYPAAULATOUAENITIMIAHARANLATE TYUUNITOYNTLARNLATE N3
Uszendnssnenansnauinie nsinssnaans aaunseluldlunuimngsy uifnvedlasang
Uszaniien wesiwunseu weaniladlazmanilad nsunsnszaedoundu lassneUszamiiie
LUUINNEULKLTA wuudaszuudaes madlassiisussamifenluldluamuianssu

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 mimwuLﬂ%@&%’ﬂsnaLLasmzmuﬂﬁéﬁ’wﬂauﬂ’sLma% 3(3-0-6)
(Computer Control of Machines and Processes)
szuuRBNTmesAIUAY BafUstneuvessTiassuuyliinellles nMseenUUUsTUUAMUANLUY
liseilosnenfninesaiugy maideureduneufimes gunsaifiuidmsuneninmesmununs
afagaddsmuaudmiuiaiesdnanauaznizuauns msmuaukuussusulaelimnuauioy
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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.

01205478 FEUUMSINUTINUTe WY wlasiueud 3(3-0-6)
(Human-Robot Collaboration System)

VUBUARAAINNTIN UBUALAUEN NMTRNRUUMIAIUAN MIUJduTuSTenIuywduasiugud
NSUTUNTUYUEUA WARMTETNg N13TuiuveLsUgeT SEUUAIUANKTIEURE N3 TnusIduRE N3
UssnnauAusaduia n1seenwuudidunanisel N1sAIuANuEuALasn1sUTEYNALTIIUaT AY
Uaandensldanusiueud

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 Sumesidmesasndedmiviamnglaiin 3(3-0-6)
(Internet of Things for Electrical Engineering)
fugunsdeanstoya wietenouinwmed Imnsmumsdeansiimesrerdu nietneyana
uazmsUsznanauuunguius amdnonssuuazluslnnoavesdumesidnvesassnds fsuiiuu
§aa3er MeuauuUUSaaier 2aTBidnnselnduazasaseduingdmiugunsalideudeiuiaiety
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Sumetilnvesasands szuvilsndmivgunsalideusioiietnedumesidnvesasnds ns
Usggndliauetetnevesasmndsivmusmimnssudidnnsedind Imnssuszuuaunu Iemnss
svuulifindids wardenssudeans

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.
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01205481 M5UTEUIANINAIN 3(3-0-6)
(Digital Image Processing)

mMsfuiiivesnud msguamuaznisaeulng mssuinmuaznsliindanm desdlo
Tusunsunsusznanmidesiu nisufusamlulnsudaiud nsrsedurey du yu waegusng
fugu madiusnamiaznst Tty nUsrananmdug el maUssanannd ms
wasamm nmsUfuusanwlulasuaud nsdenusunin msuszgndldanumsuszananmly
Jagdu

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.
01205483 nsUsEInaua M IdoansInvie 3(3-0-6)

(Video Processing and Communications)

VANUATRINSARATIN NUALINSTIA NOuHaTauNA LUUTIADIUBITEUUNTTUOUTIUTDY
uywd MIdsianmaesseiu nsisianmlagldnisulas UkuUIATiAdkaEN1TUNY 5%
fegdiaviad mMsidsaiAvimilagnsUszanamsiadeun Madsidiavmiuasuidasanala

[

Wnsgunstudaiavial nsusztanaddiunmanslowagaeyuied N1sAUANAINEANAIATY
nsfeansIaviay Inviatuudunesidnuasiaievielfas

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

01205484 nsiseuivesneuiameTdmsunsUssendldeusmnin 3(3-0-6)
(Machine Learning for Image Applications)
MIFUNIMUALUERIHANTH N1IANITAWILEIL NsUsEINaRanIBY AeSutenIn Mugu
mM3Feuivesaiesneuiames masouivesnoniiunesuuuiifiinaou msiFouivesnonimesuuy

v

Lifigaou Maudsdunm msfumanwazingniglunin n1sulinguiasn1sdndauun
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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 NFIATIRAINUALNITIAN 3(3-0-6)
(Image Analysis and Recognition)
Apidesdunnen : 01205481
wdnaflelusunsumsUszananniugs maulasa dndvasnisadienmm n1sussnanm
Fusiu nsauenam nMsatndnuazau MmaumugUiakaemanssa Msiding msdlanm
Doy mavszgndldnumsisringuaganmdlaninluiagiu
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 Ut sImnssulniiuseas 1(0-3-2)
(High-Voltage Engineering Laboratory)
fisesSeusnneu : 01205356
UftRnsifeiudesiiFeuluivimnssuliiiussgs

Laboratory experiments on topics covered in High-Voltage Engineering.

01205487 Ufuinisnmsiieseszuulniings 1(0-3-2)
(Electric Power System Analysis Laboratory)
ApriideaFeuaniiou : 01205352
UTRnsRgtunsiinseiszuulidinigs | iagmsinsgsissuuliiinma i
Laboratory experiments about Electric Power System Analysis | and electric Power

System Analysis Il

01205488 UURANSNIIAIVANNTEUIUNNS 1(0-3-2)
(Process Control Laboratory)
FdidesSeunnriew : 01205473 wiendeuiiu
UJURNSENTUININMTAIVANNTLUIUMS

Laboratory for Process Control.
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01205489 MaNNNSISBUIsEnLazNTUsEYNA 3(3-0-6)
(Principles of Deep Learning and Applications)
AmTmMaSeudveaies uuAansailunansvinune nényansisouidsan lasede
Usvam Tasstnedsramuuuneuligiy Tasweussamuunius mavsulueaidednesnsanden

[

msiseuiiuumelen myvihliiAnnavedmanisiseusidedn n1sussendlivnisinunisidndng s
F9UABNA N1INTIAERUTAY LarNITIATIERANIEAN

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 learmning. Implementation of deep learning models.
Applications to object recognition, speech recognition, object detection, and sentiment

analysis.

01205490 annadnwm 6
(Co-operative Education)
nsufRmuluaousznounsludnuagninaudanem delilsuszaumsniannnsly
UftRnuilasuneumnedmivanuivimnssalni
On the job training as a temporary employee in order to get experiences from the

assignment for Electrical Engineering

01205491%* Tassnudmngsulnii | 1(0-3-2)
(Electrical Engineering Project 1)
Fndisaadeunnniew : 01205391 wiendeufiu
mssuilassuiivaulaluanuiemnssu i

Initiation of interesting project in Electrical Engineering.

01205492 Seaamenimnssulnimgs 3(3-0-6)
(Selected Topics in Power Engineering)
Anwrnderiunaulamaimnssuladinmgs

Study in selected topics in power engineering.

01205493** ITBUANIENITIMINTTUTEUUAIUANUAL UL UG 3(3-0-6)
(Selected Topics in Control System and Robotic Engineering)
AnwividenuiaulaluaivImnsusEuuAIUANLATUEUA

Study in selected topics in control system and robotic engineering.

“* 1839 UTuUTs
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01205494%* S DLANIENIIAINTSUFDASTHALLAT DV DINTBY 3(3-0-6)
(Selected Topics in Communication and Intelligent Network Engineering)
AnwrhdenuiaulaluanvnIcmnssudeaswaziAseu18s sy

Study in selected topics in communication and intelligent network engineering.

01205495 SasNEnIrnssudannseting 3(3-0-6)
(Selected Topics in Electronics Engineering)
Anwmivenuraulaluaivdennssudidnnseiing

Study in selected topics in electronics engineering.

01205497 fuuun 1
(Seminar)
mstiauauarafumeiifeiiuraulamaimnssulailusedulsyaes
Presentation and discussion on current interesting topics in electrical engineering at the

bachelor’s degree level.

01205498 Ugyyiiveig 1-3
(Special Problems)
msAnwazAuAIImBmnssulissaulsgans wasseussadeudusieanu
Study and research in electrical engineering at the bachelor’s degree levels and

compiled into a written report.

01205499 Tassnudmnssulai | 2(0-6-4)
(Electrical Engineering Project II)
gfisesSeunnneu : 01205491
msvilassdmnssulnilidgusa

Accomplishment of Electrical Engineering project.

“* 1839 UTuUTs
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- 918U IUINT
01205201 Sennssuliindosiu 3(3-0-6)
(Introduction to Electrical Engineering)
MIIATEIRINITLARTaENITRaady indearudaliiuarnsTdau vewmesuaznislde
wifoutas szuulnanua szuvdsids in3aslondludi
Direct current and alternating current circuit analysis. Generators and their uses. Motors
and their uses. Transformers. Three-phase systems. Power transmission system. Electrical

instruments.

01205202 RN Iengsulaii | 1(0-3-2)
(Electrical Engineering Laboratory I)
AniideaFeumnnio : 01205201
UftRnmieatudesdiFeuluivnimnssulrifdesdu

Laboratory experiments on topics covered in introduction to Electrical Engineering.

01205301 nashaviauazlulasmoulvsiaes 3(3-0-6)
(Digital Circuits and Microcontrollers)

szuudulasia Rendauuuyay M13eenkuuNRsnsInEIrauLazidad iy uiuiinsly
\A30ednTanIuE NseaNkUUATINTE R ULUUUSTAaUnAarliUsEanuan n3esilewaun
grinwasuavyerdiasdmiululasreulnsames andnenssunaraunsaiseutaves
lulasreulnsaaes Muvalusunsuuazlusunsunsiauiyaunnies MTunauazssuutndamne N3
soUsvauvesgUnsainisdeansuarlasstnedeya

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.

01205302 Ufuin1swashidniauaslulasroulvsiaes 1(0-3-2)
(Digital Circuits and Microcontrollers Laboratory)
Agiidoaseuinnen : 01205301
UfuinsdmsvinnufiResidvatazlulasaoulnsaiaes

Laboratory for digital circuit and microcontroller.
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3.1.5.2 e3viilusiaiviueniangns

01200431 NANNITIAINTTUILUUTN 3(3-0-6)
(Principles of Rail Engineering)

5rUUTNeIUTEmAlng szuunssaliuisUssinelne ssuusalnihdiea n1sufufnis was
N1390UUIFINNNAOIT $TUTEUUTI 93509N35FWa AuIusalaeansiies vuiusalwinvudaiayy
sruvoalRdyaauarinsauuiay szuuatuankarduiindeya seuudenseualiin In1sdny
wonaaud

Thailand rail systems, State railway of Thailand system, BTS system, Operation and
maintenance, Permanent way, Track works, Diesel locomotives, Diesel multiple units, Electric

multiple units for mass rapid transit, Signalling and telecommunication systems, Supervision

control and data acquisition system, Power supply system, Field trips required.

01200432 wialula8isadng 3(3-0-6)
(Rolling Stock Technology)
ApriidipaSeusniion : 01200431
Wsodnsfildauluvesuszmalne Wasadnsfea salasasiea salvfvudsasy salv
Asagesalnsafen sas1s aussouzvessal Ufduitusvesdeuazsns wamaniuessaln n1sde
thyssalal dnsfnwuenaniui
Thailand's rolling stocks. Diesel locomotives. Diesel multiple units. Electric multiple unit
for mass rapid transit and commuter. High speed rolling stocks. Monorail rolling stocks. Trams
and light rail rolling stocks. Train performance. Wheel-rail interactions. Rail vehicle dynamics.

Rolling stock maintenance. Field trips required.

01200433 szuvalRdy g nuazlnIANuIAL 3(3-0-6)
(Signalling and Telecommunication Systems)
JyiifaSeunnou : 01200431
sruvealidyn i sruulnsanwal szuumuanLaztuiinteya wazsyUUTIEnsTRaliing
Tuludsanalne ssuudumesdonia gunsalinamssol guasafuudsalnl svuudeansuuusag
fildfusaln gudmuaunisiiusa ssuudrenszualiiuasaladi szuudienssudlainnszuanse
LWUU199 3 sruusenseualiiinussgensuaaduLUUAeaIauIY wazunulans 1w anndisrelii

dususalililn dnsAnwiuenaaun
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Thailand's signaling. Telecommunication. Supervision control and data acquisition
system. And power supply systems. Interlocking system. Wayside equipments. On-board
equipments. Rail telecommunication system. Central train control center. Rail power supply
system. Third rail system. Catenary cables and pantographs. Rail power stations. Field trips

required.

01200434 Tassadaitugiuszuug 3(3-0-6)
(Rail Infrastructure)
Aiidoaseuinten : 01200431
Tasvafisiugruszuusdludsandlng n1seonuuuuudUNIY N1500NLUUNIANST 113
pnuUUNIsTaliensziu nMseonuuuglusAsalildfuuazmsasn m3danadumisanni ng
panuuvan1isaln nseenuuusEUUTIIalIl NMTBRnLUUANEYaNUIT N1T9RNLUUATLIBATA LN
N598NUUUDIANT0AKE9S szuuliiiiaSesnaeats Snnsfnwuenaniud
Thailand's rail infrastructure. Rail route alignment design. Permanent way design.
Viaduct/elevated way design. Tunnel design. Station design and location. Track works design.
Depot design. Stabling yard design. Park and ride building design. Electrical and mechanical

systems (Building Service Systems). Field trips required.

01200435 MUJURNTUAYToUUNTITEUUTN 3(3-0-6)
(Rail System Operation and Maintenance)
Aiideaiusniou : 01200431
nsufuinisuazunednwssuusalnludsewmalng N19919uNUNNSANTD 11815850 1158379
ANTIAINTAUTA ATAIVANATTLAUTE JornuanuaNUasnie sEUUNMSAUALABETT N340
YIusalagashay saaud nsufuinisluaniil ndnmsvnsssnwiseuy mMsdariinisnanisde
U139 MsgonUrsalil nmsdentrssuuanalidyyin ssuulnsauuia seuuauaAukastuiin
Yoya uarsruudtenszualiiin migentizesn nsdenthyssruulriinedenalueias dnsfnw
geuUeNAnILi
Thailand's rail operation and maintenance. System operation planning. Headway time.
Time table construction. Train control. Safety regulations. Fare collection system. Shunting
operations for passenger and freight cars. Station operation. Principles of maintenance.
Maintenance schedules. Rolling stock maintenance. Signalling/ telecom/supervision control
and data acquisition system/power supply system maintenance. Track works maintenance.

Electrical and mechanical system (building service system) maintenance. Field trips required.
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01204111 ARLIMRSUAaENSIUSIATY 3(2-3-6)
(Computers and Programming)
Tnssaisfiugiuvesssuunesfiunosadiolnd nmsunuteyalureufiames mauiiaymene
Fupowds masenuuuuagimuTusunay nadeulsunsudesiufonssiugs msfinufoRms
TWsunsusieiniesneuinnes
Basic structure of modern computer systems. Data representation in computer.
Algorithmic problem solving. Program design and development methodology. Introductory

programming using a high-level program language. Programming practice in computer

laboratory.

01208111 NIWHULUUIAINTTY 3(2-3-6)
(Engineering Drawing)

wiadansileuiidnysuagiuay Madeusunsusnatnussgnd nsieunmesslsnsmiin
mMadeunnanuiii nslivuiauainasiaueaiawdoy Ndeunnsn Tthe Mswukuad
wATANSITEUNINTIY MITEULUULERITIBazIDYAlazN T WsuLUUNSUTENaU NMasuwuuly
onfiumestieloudy

Lettering techniques. Applied geometry drawing. Orthographic drawing. Pictorial drawing.
Dimensioning and tolerancing. Sectional view drawing. Auxiliary views. Development.

Sketching techniques. Detail and assembly drawing. Introduction to computer-aided drawing.

01208221 NAFANSIAINTIN | 3(3-0-6)
(Engineering Mechanics 1)
ApriidpaFeuiniiou : 01417167
M5AAEALss auga msUstgndaunisaunaiulassaasiaiesinsna gaaudals naud
vouUUdla A namanivetiva anuila snallou adssnmuesauna lumudarudesvesiiugi
Force analysis. Equilibrium. Application of equilibrium equation to frames and machines.
Centroid. Theorem of Pappus. Beams. Fluid mechanics. Friction. Virtual work. Stability of

equilibrium. Area moment of inertia.
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01213211 TaneansdmsuIaINng 3(3-0-6)
(Materials Science for Engineers)

ANNENTUSTENINNlATIEIN audR N13UINNTT UaLANTIOUETDITANIAINTIY WUNINANA]
wlauagnsirnu Tnssaiaganianazamaaiiduiusfuaudivesianimnssu Msnsivaey
Tassasrevesian mavedeuLazmIeTziaNdRvesTag mIidanseunaznsdenesian
NITUIUNITHARTRLTANIAINTIY TanUsenauuazianneasne

Relationships between structures, properties. Processes and performances of engineering
materials. Phase equilibrium diagrams and their interpretation. Micro and macrostructures
related to proprieties of engineering materials. Investigation of material structures. Material
properties testing and analysis. Corrosion and degradation of materials. Production processes

of engineering materials. Composite and construction materials.

01403114 UtRnsvdnyaiaiinald 1(0-3-2)
(Laboratory in Fundamentals of General Chemistry)
Fnfisaadeunnniew : 01403117 wiendeufiu
UtRnsdmsuin 01403117 vdnyaiaiinald

Laboratory work for 01403117 Fundamentals of General Chemistry.

01403117 vényaLasiily 3(3-0-6)
(Fundamentals of General Chemistry)

lassaineznon n1s1INEeeRnLazauTRnIun1TNS00RN NuszLATl USunaduius wisa
YDA VBT d1sazany Faunaansiall aunalall nsnuaziud aunavadlonau s1nLIHIY-
it Tavie elave warAdave langunsud

Atomic structure. Periodic table and periodic properties. Chemical bonds. Stoichiometry.
Gases. Liquids. Solids. Solutions. Chemical kinetics. Chemical equilibrium. Acids and bases.
lonic equilibrium. Representative elements. Metals. Nonmetals and metalloids. Transition

metals.
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01417167 AIAANEASIAINTIY | 3(3-0-6)
(Engineering Mathematics )
adauazanuseilosvesilaid syiusiiaznsUszynd Andeoyiug Uiiusuaznsussend
spuufitaidedn Usiuslinsuuy ddunarounsu nsguieilendnenans
Limits and continuity of functions. Derivatives and applications. Differentials. Integration
and applications. Polar coordinates. Improper integrals. Sequences and series. Mathematical

induction.

01417168 ANNANENTIAINTIH I 3(3-0-6)
(Engineering Mathematics II)
Iiidouseuinnew : 01417167
VNWBTLATLIVIANAIATIEINTIRY upaRdavesilsitunatediiuls unagiavasilenduen
NALRDS
Vectors and solid analytic geometry. Calculus of multivariable functions. Calculus of

vector valued functions.

01420111 Wandvialy | 3(3-0-6)
(General Physics 1)
narans nMsndeuiuuuensluin adu namansvedlva gaumamand
Mechanics. Harmonic motion. Waves, Fluid mechanics. Thermodynamics.
01420113 UfusnIsWEnd | 1(0-3-2)
(Laboratory in Physics 1)
FfidesSeunnnew : 01420111 wiendauiu wie 01420117 wiendeuiu
UfoRnsdmsuinflandialy | vide Mandiiugiu |

Laboratory for General Physics | or Basic Physics I.
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