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3.1.5 A195UN85187Y0
3.1.5.1 Aedurgsedvilundngas

04252111%  Pdvedidnnseiindiugu 1(1-0-2)

(Basic Digital Electronics)

nslusunsy lilasmewulvsaaes wuwas aunsaifud/dieeniiugiu 1993
didnnsedndiliessiu ssuudnludfedsdie
Programming. Microcontroller. Sensors basic input/output devices. Basic

electronic circuit. Simple automatic system.

04252112%  mauWmeswazn1slusunsa 3(2-3-6)
(Computers and Programming)
Tnsaaiafiugiuvesszuuaoufinnosadlml nsunudayalupenitaines ns

widadeduneudd mssenuuukasiaunlusunsy madeulusunsudasiusene

sziugs msinfinnsiusunsudeiniesmeniames
Basic structure of modern computer systems. Data representation in
computers. Algorithmic problem solving. Program design and development

methodology. Introductory programming using a high-level programming language.

Programming practice in computer laboratory.

04252191*  n1sinaulwi 1(0-3-2)
(Electrical Practice)
msfinanuierfugunsallviyagiu wénmsuazauasadelumsinds
gunsaflwitagagiu gunsalreuiawes waznisiiuanslviusedusinuinesgy
Training on basic electrical equipment. Principles and safety of installation of

electrical equipment. Computer equipment and low voltage wiring as standard.

04252211  nFAsIziasin | 3(3-0-6)
(Electric Circuit Analysis 1)
dulsEneunias ngiugiu 380AsEHies nquiuniess waauaTiAY
Usyq 2eesdusuniluazannsduiuass dygnaleiuazvaged mslwseidygralady
YREANULAIAI NIRRT ssuaady 29aslWiawa

Circuit elements. Basic laws. Methods of analysis. Circuit theorems.
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Inductance and capacitance. First and second order circuits. Sinusoids and phasor.

Sinusoidal steady-state analysis. AC power analysis. Three-phase circuit.

04252212 MIFIATIEN199T WA 1 3(3-0-6)
(Electric Circuit Analysis I1)
Jiideadouninou : 04252211
asauLivdn Mmameuausufnud MawaseaeuaynsUsvenald
Tunslinseiaeas aunsunides msulasiSes 2vsvisassmadi-sen
Magnetically coupled circuit. Frequency response. Laplace
transformation and application of the Laplace transform to circuit analysis. Fourier

series. Fourier transform. Two-port networks.

04252213*  UuRn19399sluih 1(0-3-2)
(Electric Circuit Laboratory)
Jriideadeuanney | 04252211 vioduundeuiu
UfiEmsiferfudesiGeuluin nsiesgiaesivit | ansuaguasasivil
NSTLANTILALNIEUAAGY
Laboratory experiments on topics covering in electrical circuit analysis |

covers direct current and alternative current circuits.

04252214  MIDINLUUTEUUAIVIA 3(2-3-6)
(Digital Systems Design)
FEUURIVANUIU AvAdiauuuya InAlANIEBNLUUNIIATYE aadnnan1s
vag o o a o a = & a o0 w
anvuanssnslildniian 29998 sransnasgIu 1esdeiay WaunaeU 1asdsdrdunu
Ussanunauasiuulivszaiuia fiveae seu usu 19smuI msldnauiuneitle

ganuuunaTIng UjdRnisiiedfuisasfisauluian

Basic digital systems. Boolean algebra. Digital design techniques. Logicgates.
logic minimization. Standard combinational circuits. Sequential circuits. Flip-flops.
Synchronous and asynchronous sequential circuits. PLA. ROM. RAM. Arithmetic circuits.

Computer-aided logic design. Laboratory experiments on topics covered.

R UL RITRTITES
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04252231  Jagmadmanssulai 3(3-0-6)

(Electrical Engineering Materials)

Irssasravesian auaudimelivhvesian auauifnaudmvinvesian sk
malstih gunsalansiadnindesu amumbuauiurauds vesmauazua nsUszgndld
Fanlussuulivl

Structure of materials. Electrical properties of materials. Magnetic
properties of materials. Electrical conductors. Introduction to semiconductor devices.
Superconductivity. Solid, liquid and gas dielectrics. Applications of materials in

electrical power.

04252232 QUNTAIN LAY 3(3-0-6)
(Optical Devices)
uas Handaouzveie nsnandyaineuas gunsnluana vdnnisvinau
vauaes vinvenawes welauazmsusegnduaaawes lafmniees vieeduwuuidy
Touas
Light. Fundamental of 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.

04252233 dhiufansissio 3(3-0-6)
(Semiconductor Sensors)
Wamsvesfiuiansieind msduundiuiarsising walulaiing

udpansisinh Mfudmades dsuinena Muiuivdn miudnsudsed Miuianu

Y

o oW Y =

sou Mfuinueduazinam Miufuvusm Miuilumelulaglulasuuedu fsuil
izUULﬂ%@GIWﬂWﬁﬂ?ﬂaﬁgaﬂﬂﬂ

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

Integrated sensors. Micromachined sensors. Microelectromechanical system sensors.
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04252234  2sasuazszuudanvIeiing | 3(3-0-6)
(Electronic Circuits and Systems |)
AiidosSeunndeou : 04252211
gUnsalansheind1 AudnwassA wagnsua-uswuvegunsal MalATIN
waroaNkUUNIsIAlan N5l wiuazanwUURTTemsuda wasuis Jiead Bulelea
#aulawea uavUleBiduleled 29asvenenssiiunuuaznsuszand lugaunddie
Semiconductor devices. Device current-voltage and frequency characteristics.
Analysis and design of diode circuits. Analysis and design of BJT, MOS, CMQOS and

BICMOS transistor circuits. Operational amplifier and its applications. Power supply

module.
04252235  UAUAMsidnvsednd 1(0-3-2)
(Electronic Circuits and Systems 1)
iideadeunion ; 04252234 visedsundouiy
Uit sfnruGesiGeuluiimasuazssuudidnvseiing |
Laboratory experiments on topics covered in Electronic Circuits and
Systems I.
04252241 auuusiwinliihuazadu 3(3-0-6)

(Electromagnetic Fields and Waves)

Jiidaaiuusniou ; 04202106

fyadannined ssuuiinuaznisulas uragdannees aundluiads dah
wagladldnvin mmgnszlaLuuNIkaziuuth muiuny duawlivdnadn Yaquiivan
Ao aunsudwdnliihiudsemiuna aunsuundoa

Vector Algebra. Coordinate system and transformation. Vector calculus.
Electrostatic fields. Conductors and dielectrics. Capacitance. Convection and conduction
currents. Resistance. Magnetostatic fields. Magnetic materials. Inductance. Time-varying

electromagnetic fields. Maxwell’s equations.

* 1939 UTuU
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04252251%  \aTeadnsnaluiih | 3(3-0-6)

(Electrical Machines I)

fifeuTuumnriou ; 04252211

WMAIIUVINNAIY 1ATIIMAN wannTaunuuimanviwaz nsudasiy
wiunalui ndsamuazndauson vdnmsiadesdnsnalwihationyu edasdng
NTELARTI FEnTEIAuLameinsTRARTY FMImUANAILT BN NTELANTY Vwuay
Nl sinlalUaivafeazsauine

Energy sources. Magnetic circuits. Principles of electromagnetic and
electromechanical energy conversion. Energy and co-energy. Principles of rotating
machines. Direct current machines. Starting method of direct current motors. Methods

of direct current motors speed control. Theory and analysis of single phase and three

phase transformers.

04252261%  matauamaiosfloTanslnih 3(2-3-6)

(Electrical Measurement and Instruments)

Jiidaaieusnio : 04252211

wilsuazuinsgiunsiamaluih UssiavuazauauiRusaaiesdietn n1s
Aasizvimnsin matanszuanazusanuliiiinssuansiwasnssuaadusieiaioiiatauuune
uzdonuazfdvia n15¥aMds fUsEnauide kasndsau N1IRAIANLAIUYIL AR
mﬁmﬁmawhﬂmmﬁuﬂﬁmq n5iamNaLazYIanan duanasuniu aauasliin nns
Uiuiigu msinUud

Units and standard of electrical measurement. Instrument classification
and characteristics. Measurement analysis. measurement of direct cuurent and
alterative current and voltage using analog and digital instruments. Power, power
factor, and energy measurement. Resistance, Inductance, and capacitance

measurements. Frequency and time interval measurements. Noises. Transducers.

Calibration. Practice.

* 5y nUnlu
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04252281%  msdegulusunsumeuiiinesinedioasuazaiunu 3(3-0-6)

(Computer Programming for Devices Communication and

Control)

AR suNNneU : 04252112

nsandunsiadamanilaznsauiadedia sanasiunisauiaen
= a 3/ ¢ 1 as I3 -:'i I
Ysinaumaimnssulnih nsldeululasaeulnsaaesiteunefiuwuass n1sdauss
lulasmaulnsaeiiuaouiimesuazigusos aiauuauAalaenisi@eulusunsunim
seeiugs madguldsunsuuvuinalewiu n1sdsulusunsuinaiiidunnuazianua N3
a !ﬁl lﬂ! 1 1 a1 =4 1 v
Weulsunsuieiiensessuinaunsaliuaioieliane

Mathematical operation and nonumerical computation. Electrical
quantities computation algorithm. Microcontroller and sensors interfacing.
Microcontroller and computer interfacing. High-Level language programming
conceptual. Basic of visual programming. Visual programming for calculating and

displaying. Programming for interfacing between device on wireless network.

04252314 g auagsyuy 3(3-0-6)

(Signals and Systems)

IiidpaSeuanney ; 04252211

msnsevhdudyaa ssuudaduilivismune weliamsinneidyaia
selomarlidaiiasuuunuyian oynsuFesvosdyuilideidouardyanideiios
namsulasi3es namsulaniiFesitlisioes Sanaifumaulamitsuuuds aaewey
nswlas® vgqunstnsaagng

Operations on signals. Linear time invariant systems. Time domain
analysis of continuous and discrete time signals. Discrete time fourier series and
Fourier series. Fourier transform and discrete fourier transform. Fast fourier transform

algorithm. Laplace and z transform. Sampling theorem.

* iUl
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04252321  wdnmsdeans 3(3-0-6)
(Principle of Communications)
Iiideadeuniey : 04252311
Tumavasszuudeans wudldmeiada uasliane/aduing ann3uves
Ty msussgndldeynsuyiBeduaznisutanifes nsuogannauanaen g
sunmulunisdeans NTUDYAALUUUAWUUA VauinsduAaynsInTERuYesdyaIn N3

a

usgaawuUWad nistlafmanddnyngna ssuvaedsdnyio m’nmimzmm%qu
ssAUsznauszuulilanav nsfeansarafien nsfessmnaniesdy

Communication models, wire/cable and wireless/radio. Introduction to
signal and system. Spectrum of signal and a.pplications of fourier series and transform.
analog modulation. Noises in analog communication. Binary baseband modulation.
Nyquist’s sampling theory and quantization. Pulse analog modulation. Multiplexing

techniques. Introduction to transmission lines. Radio wave propagation. Microwave

components and communication. Satellite communications. Optical communication.

04252322  AAINssua‘w@In A 3(3-0-6)
(Antenna Engineering)
Jiideadsuundey : 04252241
vquiuasfonuiugures uwdsiilagauuulelelntn sULUUAMNIUMES
Ay frnuasUszaviamnisuens Inanlsiedu Sufiuauddunauasuuudios aunis
msdadiygraveiita msuwsdygraaingunsal nansemuaniiudu auauding
LN3NTEBATULBIAANIFLUUEL ENEaNALUUEI5LSE GREDRRRGMNTERRREE
dganALUUdeniiFueadin a1we1MeAwUUISU aeerniauuululasansy awenniauuy
Inldwiumsldnulutagdu nsTanaautivesageinie
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.
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04252323 Feanssululasian 3(3-0-6)
(Microwave Engineering)

AniidoaFeunndeu : 04252241

mMsnumuaIMIvesuindiig adusenu aedsdanalulasaviuazvion
adu Melnresilasitelalanan Sufuauduasussiuuasnsauaiioudes wesn oa
waunMYRIFya M MIhAdufuauduaznisgu Masvieululasov msudeiduaz i
namsaeiiu fnsedlalasion madeusislulasinuuuandea sruusnns nsuninszane
adulalason mstardulilasanidosdiu msloululason

Review of Maxwell’s equations. Plane waves. Microwave transmission
lines and waveguides. Microwave network analysis. Impedance and equivalent voltage
and current. The smatrix. 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.

04252331  Masuazszuudidnvseiing Il 3(3-0-6)

(Electronic Circuits and Systems |1)

Afidoaieunniew : 04252234

2ITEETRIEtuTemMIEAADS MsSnoudLBIEANATEINTIETIAT
wazlawin mafiaees wadeuinanedu seesasveunsruanasisasiudanszua
asvgenamauuluny luneauagluduea msUszgndostuendiugs 2easnsesest
wonduuuudniiv eeviwauazanuivesestuend mdnseszuuioundunisay 2993
peadalalmaTLUUUUAld 19RTPeneidsguiuunney 2esTidadunarAdsia

Transistor multistage amplifiers. Frequency response of BJT and JFET
amplifier circuits. Miller effect. Multistage frequency effect. Current mirror and current
source circuits. BIFET, BIMOS, and BICMOS differential amplifiers. Advanced op-amp
applications. Op-amp active filters. Op-amp offset and frequency. Negative feedback
systemn analysis. Tuned-oscillator circuits. Different class of power amplifiers. Linear

and digital ICs.
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04252333  n1seanuuuNITBLannsedng 3(3-0-6)
(Electronic Circuit Design)
Inifeadsusnneu ; 04252331
NMI0BNLULIAT T BN TanTaviauasaela nsimuadmdioutas lalan
wazdaLAulszy 29930589 203SnwsEAULsURIALUUELEY 2T TERULTIRUALAD
wuuadad MIvonuuunesKndY wadlavasnisluseauaziaiiosnim msmevaussenLd
2892995988 lug e 29TvBUTIRULaEAIAY M3dunpaminid ﬂ15U53QHﬁ$UQQ‘Uad
aaduaud
Rectifier design for single and multi phase. Specification of transformer. Diode

and capacitor. Filter networks. Linear voltage regulator. Switching regulator. Inverter
design. Bias and stability technique. Frequency response of AF amplifier. Voltage and

power amplifier. Driving power MOSFET. Advanced application of Op-Amp.

04252351%  aSasdnsnaludia I 3(3-0-6)
(Electrical Machines 1)
Jeiideaiauannew - 04252251
Tnssanazudnnisvenaiasdnsnalinszuaady msieseiiedesdnina
Twhuuudadasta lassadanavmsimsmsiiniosdnsnaliiimiordwidaranazauma
Bmsanmvesmsinoiivionii mimuaueuvewawesiniuh
Structure and principle of alternative current generator. Synchronous
machine analysis. Construction and analysis of poly and three phase induction

machines. Starting method of induction motor. Speed controlling of induction motor.

04252352 UfREmsASesdnanaluidi 1(0-3-2)
(Electrical Machines Laboratory)
AnfidesFeusdew : 04252251
UfRmsiAeafudesiideuluien wdosdnsnaluih | uas wiasnadnsidi |
Laboratory experiments on topics in Electrical Machines | and Electrical

Machines II.

* srgiruTulg
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04252353  Biannsedndnida 3(3-0-6)
(Power Electronics)
AniidiosSeumnnien : 04252234
AudnvamaNzeIgUnsaiBianmsedindinds wnmsfiugiureamsulas
Hufdalndia Lﬂ“faqLLﬂaaﬁunizLLaaé’mﬂuﬂwLLamsq i3stlasiunszuansudunssuanss
insesnasiunssuaaduiiunssuaasy wdssasiunssuansadunsyuaady
Characteristics of power electronics devices. Principles of power
converters - alternative current to direct current converter. Direct current to direct
current converter. Alternative current to alternative current converter. Direct current to

alternative current converter.

04252354  UfjuRin1sdiannsedindrinds 1(0-3-2)
(Power Electronics Laboratory)
Jyiidoadsuiniey : 04252353
UftRnsiierfuiFesiieuluinadnnseiindrds

Laboratory experiments on topics covered in Power Electronics.

04252355  Genssulniusa 3(3-0-6)

(High-Voltage Engineering)

mslivselomilifiuseiugs wazussiuiuluszuuids msduausediugs
\onsvaaeu walaNTiaLsugs wmallanisauiukazanuedgaaunlni nswsnad
luauiuung veuvan uavvauds watianagaulsiugs seuulesiuiing nsuszau
dunudauiy

Uses of high voltage and overvoltage in power systems. Generation of
high voltage for testing. High voltage measurement techniques. Electric field stress and
insulation techniques. Breakdown of gas. Liquid and solid dielectric. High voltage

testing techniques. Lightning and protection. Insulation coordination.
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04252356**  szuulwias | 3(3-0-6)

(Electric Power Systems 1)

fideaiuunnau : 04252371

vANYaYeINIIAWIMLAENTIAT s sy uUlWi AT dnvaiziamzuay
wuudasaaeiesiuidn svasamsuasiuuiiasmemouladliindids wisines
wasuuuiaswesmedalnlihinsigs mslvavedvan msmuaunsivavedivan msld
lUsunsuimszvimsivamaslna

Fundamental of electric power system calculation and analysis.
Generator characteristics and models. Power transformer characteristics and models.
Transmission line and cable parameters and model. Load flow study. Load flow

control. Introduction to computer program for load flow.

04252357*  msuauuaineinlilugaavnsa 3(2-3-6)

(Industrial Motor Control)

JuniideaSeusniey : 04252251

wdnmsiugrumsmuauueine gunsaiitldlumsnunuuawmes daydnval
wazasilsunuUluumUANNBINES UsHAnuedn IsanIivamas Msnaunamyy ang
muAnuEeaiu msmusuAIwhegUnIainIuANmMIIEISOUNBINES MIAIUAL

vawesmelusunsuiiaasinmaalnsaans nnstlesiuueines

Basic principles of motor control. Devices for motor control. Symbols
and diagram for motor control. Type of motor starting. Reversing. Sequence control.
Speed control with variable speed drive. Motor control with programmable logic

controller. Motor protection.

04252358%  JAINTIUNITADIEIN 3(3-0-6)
(Illumination Engineering)
JfidaSeuineu ; 04252359 vidasaundeuriu
Uenuuazuvasidauem uawaynsuaniy auaulivisnmeaimye e
anuazlaWIzNULaaasalaloaUas uas weluladvasalaloaauas Tauluas

gunsainmsmuay meiauTinamauas udnnsdnnalunisdesadng quammauaauas
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UssAnSnmmasny ﬁugmmiaamwuLLam‘haaaLmemm NINTFIUVBINTADIATIN

Light sources. Light and vision. Physical characteristics of light.
Characteristics of light-emitting diodes light. Light-emitting diodes technology.
Luminaries and control gears. Measurement of lights. Principle of lighting calculation.
Lighting quality and energy efficiency. Basic lighting design and simulation. Standards of

illumination.

04252359**  Arsaanuuuszuulnih 3(3-0-6)
(Electrical System Design)
Fuiidoadsumiou : 04252351
LWIAANTEENUUUAUIL LUUKNUNTITEMEY Mekazadaliih s aunsal
uazufneilii maduiunisy msufuuedadszneuiids wavnsesniuueasYRLAL
Useq n1seenuuunesiniuasainuazgunsallui nsesnuuuieasuemes ms1an1se
a1vdou uasaeusesiu ssuuliihaniu n1sAuiudnl99s ssuunsaeasiudmiunis
finganslwlit %’aﬂﬁﬁ’ﬁLLaxm'\mJaaﬂﬁ'a’Lum'maﬂu:uumzummgmmaﬁmﬁgasswlw%w
Basic design concepts. power distribution schemes. Electrical wires and
cables. Raceways. Electrical equipment and apparatus. Load calculation. Power factor
improvement and capacitor bank circuit design. Lighting and appliances circuit design.
Motor circuit design. Load, feeder, and main schedules. Emergency power system.

Short circuit calculation. Grounding system for electrical installation. Procedure and

safety for electric system design based on standard installation.

04252362  3¥UUAIUALLTUAY 3(3-0-6)
(Linear Control Systems)

Friidpaieunnneu ; 04252314

WUUTIADIMNAMAMENTVITTUUAN LuUaesssuuvulauunaaslauy
AME WUUTIAB AT HAREUAUS A TALUUAY 9 VBITLUU TYUUSUAULINWASAINUEDY N3
muauguilaiazgula mimuauleundunazaiul viaveansausuwuutoundy
wnAnauariaulresnuiliafiosnineessyuy Sussniseaeuauiiaiesnin

Mathematical models of systems. Transfer function. System models on
time domain and frequency demain. Dynamic models and dynamic responses of
systems. frist and second order systems. Open-loop and closed-loop control.

Feedback control and sensitivity. Types of feedback control. Concepts and conditions

o
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of system stability. Method of stability test.

04252363*  lulasmoulnsaiassuayszuutlen 3(2-3-6)

(Microcontroller and Embedded System)

Jriideadousnniou : 04252214

Iassadauazandngnssululasneulvsaimes madeuldsunsuntwsyiugs
Asdnsuitenudt Maiieudedua-loidye ssdUsznauLarn1TaenkUUsTULFh M
Uszgndlfaululasmeulnsamesluszuuinnuuas szuudRlud® n1slinUiom

Structure and architectures of microcontroller. High language programming.

Memory management. Input-output interfaces. Embedded organization and design.

Application of microcontroller in instrumentation and automation system. Practice.

04252371 syuulvvwdsruviyuisu 3(3-0-6)
(Renewable Energy Systems)
Iniidaaiounneu : 04252351 wiaGeundauiy
lassainesyuuliin ssuunde svuvds ssuudwdie dnueiameuadvan
syuulilmasnunguden Usanuazlassasnvasssuuinfundaanu vannsufifnu
yaaszuuinfiundaany dssdviameasssuuiniundenu Anvimsuszgndszuuinuy
waulunIndaaser WaLIUMALNY eusuali
Electrical power system structure. Generation. Transmission. Distribution.
Load characteristics. Renewable system structure. Energy storage system classification
and architectures. Operating principles of different energy storage technologies.
Efficiencies of different energy storage system. Study on the application of energy

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

04252381*  svuuwazweluladnisdeans 3(3-0-6)
(Communication Systems and Technology)
Juiideaieuanney - 04252314

as

LAaYedTEUUADa1T N1SHORIAALIUIABN N1sUBRLEARITA WATANS
Tadmdnddyana nseanslime n1sdeansliae nisdeanstoya yavenisieans

a 4 = = = 1 I3 P o I3 =l
Insdnwiiiadaudl nsfearslulaswowuees Wslareademsuuunanvesulalod ssuuam

12!
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Communication models. Analog modulations. Digital modulation.
Multiplexing techniques. Wired Communications. Wireless Communications. Data
communications. Generations of Mobile Communication. Communications in sensor

network. loT Platform Communication Protocol. SCADA System.

a

04252421 FrnssulvsauunAL 3(3-0-6)

(Telecommunication Engineering)

JpriidieaSeuanrieu : 04252314

Amnssulnsaunay detedeansUszsiauauning ssuumsdaniny
fanatslunisasiny mﬂﬁmminagﬁé’fy,agmman’aiz%ashul,wuuausﬁaﬂLLaxﬁﬁﬁa N135938
Fygasmdouuuniiauazanud madhdmarens SeanssuUsinamsld iy ms
nddryaamuusiaTad msdsiulalasim madeihunadion msdeshuwdulotuas

Telecommunication engineering. Integrated broadband communication
networks. Transmission systems. Transmission media. Analog and digital transmission
and modulation techniques. Time division multiplexing and frequency division

multiplexing. Multiple access. Traffic engineering. Modems. Pulse code modulation.

microwave transmission. Satellite transmission. Fiber optic transmission.

04252422  nnsdeansliane 3(3-0-6)
(Wireless Communications)

Jedidaadeunnney : 04252321

W '
=l )

Wugvesssuunsdeansliang wwiReuuuistiuaziugiunisoenuuy

¥
s af

sTuuiile MsuwinsyanevesRiuing msgaudeitluainalug maBeudyyaiiasies
Tuawnadnuazyansd wedamsnddyaa awnefuudesn wasgiuvesszuuldamaluds
gyl

Fundamentals of wireless communication systems. Cellular concepts
and cellular system design fundamentals. Mobile radio propagation, Large scale path
loss. Small scale fading and multipath. Modulation techniques. Spread spectrum.

Commercial wireless system standard.
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04252423  M1sAeEnTLUURTA 3(3-0-6)

(Digital Communication)

Fiidaniuumnou : 04252321

MsNUY MuiunanuasiiuuaenszuIundy Yigidyaa wuud
Emﬂuﬂﬁaﬁﬂaaﬁqﬂ N3ATI9TUdYQ I Ty ITUNMIUIILUY AWGN mallanisuagian
WUUAINDEYaY Sigma-Delta WazATIATITAANTIOULVRITLUU N5UsEa N1Vl
fiu quwﬁ&dnmilﬁaaﬁu msuhsadygaminuaiide madrsiadesdugin seuy
vianetesdynnuaratenaung adanisulanady desdyanunisTenaLuuans
LU

Review of probability and random process. Signal space. Minimum
Nyquist bandwidth. Signal detections. AWGN signal. Digital modulation techniques of
Sigma-Delta, and its performance analysis. Synchronization. Equalization. Introduction
of information theory. Source coding. Channel coding. Multichannel and multicarrier

systems. Spread spectrum techniques. Multipath fading channels.

04252424  msdeanslevhuas 3(3-0-6)
(Optical Fiber Communications)
fideaiounney : 04252314 uay 04252321
vietheduslaledidnysnuuunsnszuenuazilaulavssmsud viaveaada
uas nstsfiunainindenles Mulasiiveanisasiunas vdnnisvenawes wada
MsnadasawDsTnstoummAuaLULS Audtunans M%amm?{ﬂﬁuiwqmamm

WU Lasemvaudaa nsUTsenaldeugunsainieuas fudiassindanauas 6

= | s aa a o
LUBUADLATLAUE NITHIATLAENITNARAE EJ‘LEI‘L!'T LLEIN

Cylindrical dielectric waveguide and propagating conditions. Optical
cable types. Link budget and evaluation. Optical transmission parameters. Laser
principles. Laser modulation techniques by feeding baseband intermediate frequency
or radio frequency. Optical detections. Regenerative repeater. Application of optical
components. Optical divider and combiner. Couplers and lens. Optical fiber

| production and process.
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04252425  msdeastayanaznaietiy 3(3-0-6)
(Data Communications and Networks)
Afideaiausnieu ; 04252321
msfemstoyauasieietnoiowiu anilnenssuedetienuudiudy
TUslnnsauuugasiogauasmsidosio Tumavesnsmhiluidodedoya Tuslanaans
muRumMsifsiasdyga nsauaunsivavesdeyaluniadie Msarvauauiawann
\w3etevtesiv infetheainds msdavidunsdoyaluieiedns Anudasafuvesionauay
a1y anleanssy ssuuASUIBAAIA
Introduction to data communications and networks. Layered network
architecture. Point-to-point protocols and links. Delay models in data networks.
Medium-access control protocols. Flow control. Error control. Local area network.
Switching network. Routing in data networks. Network security. Architecture. Standards

system. Cloud network.

04252426  \p3etnessuLAsaIuazanads 3(3-0-6)
(Communication Network and Transmission Lines)
Ififeaieuanniou ; 04252321
msdeasuuuiiaeuagliany Tasiaieaedsdyyin Snmsiamnaiieosans

s

| ‘5] ﬂ‘ 1 a 1 Hy 1 = 1 1
dsdrygadoans Maliauneiurenwsiasieiugiy Mmawadlassine Usuiunsdesinu
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duad aunis nQuazisns danand mmﬁqa LarAIANIENY ANseNATENULATANS
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msgadeuarliiinsagds msasveululawuiar mafarseanednuuureuslng uag
asoaeanuuuvaualng Fygrumnuuandne aedidygiauuusan msuszendldans
dsdyanauarlasahenisdears msdeatsuuusiie q szuuTieas N88NLULARIEANITN
nM3oenLUUNIINTEane aenilawmiefsusuaslifu nsesnuuuguaisada nseenuuy
agvlng matizedhw Nunsaessuuen aeadadulouas

Wire and wireless communication. Wire communication network. Connection
and basic circuits. Network transformation. Transmission quantities. Signal transmission
circuit techniques. Wave filters. Attenuator. Impedance matching. Transmission line

theory. Equation. Solution for various frequencies. Medium. High frequencies. Primary

and secondary constant. Incident and reflected waves. Standing wave ratio. Line

a8
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characteristics for open, short, terminated load. Lines lossless. Reflections in time
domain. bounce diagrams. Near-end and far-end crosstalk. Differential signaling.
Composite line. Types of cable and unshielded twisted pair. Coaxial cable. Various
cabling connection. Distribution system. Design of subscriber line using twisted pairs.
Design of the distribution. Overhead cable. Underground cable. Cable hub design.

Long distance trunking design. Maintenance. Outside plants. Optical fiber cable.

04252427  UfuRmsImnssululasia 1(0-3-2)
(Microwave Engineering Laboratory)
Jriideniouninen | 04252323
UitRmafaduFesiifedaduiaimnsslalasia

Laboratory experiments on topics in Microwave Engineering.

04252431  Adnnsedndfanisuwnd 3(3-0-6)
(Biomedical Electronics)
Anfideadsunniou : 04252234

ﬂwsmeﬁwﬁugmLLaxﬁwﬁﬁ‘zgzy”aLawwwmﬁmﬁ‘%ﬁmm nmsfllauazauauds

s

slviwasdygraluihmsdaninesiila aues uaznduiie dnwasnatnvennisdde
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ddnvseiinddmiuldlunisinwauld Bmsnsesdyaralni arulasasovesauld
nuaRteesuardidningg dwiuldlunistamdinw wdefmwiedusansleda ns
nsues reufinmeiuarlulasiwsisawasildnanisunmd Sanasdosdmanunseanuuy
Tenumsiupiragiadosviliiuniouasunsaguraslusios

Introduction to the fundamental and terminology in physiology sources and
properties of bioelectric potentials of heart. Brain and muscle. Dynamic characteristic
of biomedical instrumentation. Interference and instability of the system. Common
biomedical circuits and applications of electronics for clinical used. Filtering
techniques. Patient safety. Transducer and electrode for biophysical measurements.
Specials topics in ultrasonic. Telemetry. Biomedical computers and microprocessors
and related materials. Students must submit at least one design project or term

paper. Present in class at the end of the course.
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04252451%  szuuliinds i 3(3-0-6)
(Electric Power Systems 1)
Jnriiseadeusndey : 04252356
NTIATIERNsanaswULanLasharldauuing meldlusunsuinszvinig
402995 ldusninvasszutlvihmgds wsvgaansnssnemdalnih ssuutessuluiiiags
Symmetrical and unsymmetrical short circuit analysis. Introduction to

computer program for short circuit analysis. Power system stability. Economic dispatch.

Protection power system.

04252452 UfuAnInislaneisyuulniinngy 1(0-3-2)
(Electric Power Systems Analysis Laboratory)
AriideaFousnay : 04252356
UfRnsifefussuulinids uesnmsiesresiszuuliihmas
Laboratory experiments about Electric Power System and Electric

Power System Analysis.

04252454  Tsednsuazaarillieon 3(3-0-6)

(Power Plants and Substation)

Jdidiaadsumion ; 04252356

nsnnnse Tsednsidsiiea Tsadnsmailedn Tsednsidsioiuuia Tsadng
i Ypdnstan Taadnsidnd Tssdnsmdeduedes waariilanasumyudsu Ussanaes
aandlviit gunsalluaniillnih nmsnefiaailuih ssuudaludfvesaandluih nnstlaady
Wt szuunIsAeashu

Load curve. Diesel power plant. Steam power plant. Gas turbine power
plant. Combined cycle power plant. Hydro power plant. Nuclear power plant.
renewable energy sources. Type of substation. Substation equipment. Substation

layout. Substation automation. Lightning protection for substation. Grounding system.

**91e3riuls
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04252455  n1stesiuszuulniinmas 3(3-0-6)
(Power System Protection)
JuriideuSeusnniau : 04252356
fugruwnufifimatestu wiswlawaziuladyyaunsiain gunsaldasiuuas
syuvteaiu nmstdesiunssuaiiulazanuiansssasiu mstestuluunasiie nstesiuane
dlneldTadszasnie mstestuaeddasldSiadime mstesfunamead nstlestunde
wlas mstasiuatesindn mtesiulunvesnta unimesgunsailasiuddva
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.

04252456  szuunsEaalWuuunIzaesi 3(3-0-6)
(Distributed Electric Generation System)
Jiidaadeusnon : 04252356
umhvasnisudniniuuunssned weluladvesmsndaluviuuunszanesi
waluladwdrudydonwasndsnumuiou madeusenia sanszvumanaiiavainisuan
Iihuuunszaedsessuudmuigliih nsaqds dnvazamsussduliih ananidede
nstesiu msluavesivan nindanies nsnidnvaenadsugmans
Introduction to distributed generation. Technologies of distributed
generation. Conventional and renewable energy technologies. Grid interconnection.
Technical impact of distributed generation on distribution system. Loss. Voltage

profile. Reliability. Protection. Load flow. Smart grids. Economics aspects.

04252457 mstuadaudaglviin 3(3-0-6)
(Electric Drives)
Jonfideadaumnou : 04252351
dhuvsznaureinstuindeusnelii audnumzeedvan vouiunnis
UfiEnsvesmsuirdeu Bmswsnueines awnauashdsdein audnuaessriuseda
oz vewawed nsdunamesinszuanss Mmtunamesnisuaadu ssuunstusedla

wawmed Mivssgndlifduerdoululssnuaaamnssy
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Electric drive components. Load characteristics. Operating region of
drives. Braking methods of motors. Power transmission and sizing. Torque-speed
characteristics of electric motors. Direct current motor drives. Alternative current

motor drives. Servo drives systems. Applications of drives in industrial automation.

04252458  Arandedeldiiesduraiszuuid 3(3-0-6)
(Basic Power System Reliability)

nguesmmidedield mmsaifaszreriuuaslsidasssoiiy dusduuusaides
waglaisorilos fleddummmununisdumar mauszendldnumsuanuauuriue
wuuthdees wasuuuavidilushumnudeield sruuuuuoynsy svuuseuwUILY
spuuteauUNEIY srULEdeuLuUdTes TR ilaEl IR aTEEY NS
nineu assviinsialWdededagnsiasiwuuteuinanla

Rules of reliability. Independent and dependent events. Discrete and
continuous random variables. Failure density function. Application of binomial. Poisson
and exponential distribution in reliability evaluation. Series systems. Parallel redundant

systems. Partially redundant systems. Standby redundant systems. Mimimal cutset

analysis. Markov process. Monte Carlo Simulation Interruption indices.

04252459  ssusinlussuulndhigs 3(3-0-6)
(Harmonics in Power Systems)
aunaviaiwluszuuliihigy  wasiudesnsuelin  sanszmunetiue
in mylagriuedn wwspussdvssueln  naRunzquasensuainluszuylniiiids
n13minesuatin
Quality and pollution in power systems. Harmonic sources. Harmonic
effects. Harmonic measurements. Standard of harmonic level. Harmonic penetration in

power systems. Harmonic elimination.

04252462 miseusuwaIaLToau 3(3-0-6)
(Introduction to Dynamic Control)
JiideaSeusnrion | 04252261
wuudassligiianiue mylnaeiuigianue nssenwuuligliaaus
szuumuauauutlideides fidunssannvasssuunualiliBady
State-space model. State-space analysis. State-space design. Discrete-

time control systems. Describing functions of nonlinear control systems.
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04252463*  szUUAUANLUUATINTIUTUNTULE 3(2-3-6)
(Programmable Logic Control System)
AfideaSeunro : 04252214
uinyanismuguuuudiy lasadeiaaunuuuunssnilusunsald gunsal
foyaduidn-dsean madeulsunsudmiuindesnuauaumasgiuaina msaueu
indesdnsuaznszuaunsiieiAiasmunuiiesuiier uasmsmuaALUUASEYE SYUUANS
AIUANTEEEING STUUAMUANANIAT SEUUAIUANATIEE n1sEInUUR
Fundamental of sequential control. Structure of programmable logic
controller. Input and output devices. Programming for programmable logic controller
under international standard. Machine and procedure controlling by standalone and

network. Remote control system. SCADA control system. DCS control. Practice.

04252466 N1IAIUANMEABNRIADT LULIANDTS 3(3-0-6)

(Real-time Computer Control)

WUENTEUUNAIAT WNANAAYBINISAIUANMIBABLRIADS SYULEsAUIS
fisdudmiunisuszgndlunatads unmsmaeusuuURRduaynIHhnseenLUUSTUY
1181939 sruvlUnms msdeullsunsuduununiwdmiuiiaiads mwdmiunisidey
Tsunsu

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.

04252467  syuusuEusi ey 3(3-0-6)
(Introduction to Robotic Systems)
IfideaSeusnden : 04252362
M3S8BNLUY MITATIEY Msmuguuaznsaniunurenalnueud ns
liRfneniusIssuIaUman LAz NarIans NM3Ieianmaendesesumasiazidu
N1IATUAN NTILHUIU Fdevimiuas U
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.

5183910
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04252471  MIOYSNPUALNITIANITNGINY 3(3-0-6)
(Energy Conservation and Management)
ufilugiuresssAvin ey udnnsvessedvamdsnuly

2115 wavgeamnIsy Msdansivan ngunewasdodsiuiiAidestunsoydntndsny
nMsdnnsuazlienzindsnulusiasuazanavnssy msaldnsugynavadadield wanu
agufiusranSnulussuunudesing szuusruiganudeulasseuuUiu 81na uawmad
PARIMINTIN MINAATI UIMTN1TNTEYINBUALNITTR MINAIIUNMTUAEATIATIZIMNS
\ATugeans

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 systems. Industrial

motor. Co-generation. Energy conservations and management measures and

economics analysis.

04252472 szuulWiuasszuudgralueiaig 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
JriideaSeuinieu ; 04252359
ssuundavaudsivg seuulnsdwel ssuuies szuuduedl szuudesiu
il wFeadudinlwiihdises szuudun dmduemsaell
Fire alarm systems. Telephone systems. Sound systems. MATV systems.

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

04252473*  p1sUszaanIsuazeanuuuna i 3(3-0-6)

(Electrical Estimations and Design)

Iiideadeunniou : 04252359 vielsaundouty

Tulaulaezunsy lswosveeasinds lawefvessruulynsdwi lswadunsszuu
Uosiumaalng lsiweivesszuulvigniiu mavhansislvan udnnisuszanasaaulnii
nidAnwNITUTEINMNs e IngldlUsunsumeiamed

One-line diagrams. Riser diagrams of power circuits. Riser diagrams of
telephone systems. Riser diagrams of fire alarm systems. Riser diagrams of emergency
light systems. load tables. Principles of electrical estimations. Case study of electrical

estimations by computer program.
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04252474* wyuUdIasEIsaumAaIAsa msuaudImInssuyludn 3(3-0-6)
(Building Information Modeling for Electrical Engineering)
AT DUSIUNIABY - 04252359

VaNMIIUEIULUUTIA N sEUMASIAS MTldureniusuuudan

w
Al

asaumARIANTIEAUNUEIU M3UsEgnaluadmnssulni msliesigienunieding
Aanssuluiin

Introduction to building information modeling. Basic building information
modeling Software. building information modeling applications for electrical engineering.

building information modeling analysis for electrical engineering.

04252475*  mseanuuuAIasdnsnalnihdesadeuitiiludiofiuws 3(3-0-6)
(Electrical Machine Design by Finite Element Method)
Yriidinadeuannou: 04252251
mann1sNTeanuuUAIeadhsnalWih aluwimdnlwihdmiunsesnuuy
\w3oadng naluih sudeviginludiedumd Wsudtdymdmiunsinnsiedesdnsna
T mseenuuunIesdnsinihdessdeuitlrludodiuud mansiuuudass
wieatnsnalwihimesudeuisivludefiuud msiautuusiasuaiesdnsnaluiigae
suAleudninludodiuud
Principles of electrical machine design. Electromagnetic field for electrical
machine design. Finite element method. Solution method for electrical machine
analysis. Electrical machine design by finite element method. Analysis of electrical

machine by finite element method. Electrical machine model development by finite

element method.

04252481* myiATzvidayavnlng 3(3-0-6)
(Big Data Analytics)
Juiidiafeumnon : 04252281
msuuzhmsTiaseideyauunalug lassaieiuguiisessunisinfudeyamne
Tug L,mdqﬁmﬂumﬁimﬂawmm’tmj wanasudeyauualuguaznisdaivdoya danaifiunis
Aangidayavuielug Mslwngianiuaiianed mleseideyaruialvgiing
Weulea nsuansdoyauualug) nsuansdayauargiutayansm dsniwaissuuandunig

felmenns weuwiindunislieseideyarunalug wlenamsiuuazielemanisummng

* s nlaluy
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Introduction of big data analytics. Big data infrastructure. Big data sources and
types. Big data platforms and data storage. Big data analytics algorithms. Real-Time
stream analysis. Linked big data analysis. Big data visualization. Data visualization and
graph database. End-to-end system workflow. Big data analytics applications. Al in

finance and Al in medical.

04252490%  aunfafAns 6
(Co-operative Education)
msuitAnuludnwazminnuiiasm sulasauilduneumng nasaay
N399I S8 ULaZULEUD
On the job training as a temporary employee according to the assigned

project including report writing and presentation.

04252495 ASATENNIShASINUIAINTsu e 1(0-3-2)
(Electrical Engineering Project Preparation)
N3N TEUYDLAUBLATIIUNITATINDNAITLAZTILIUAIINAIVITN

Preparation of project proposal. Literature review. Progress report.

04252496  GFauawieneimnssaludi 3(3-0-6)
(Selected Topics in Electrical Engineering)

s W

Anwwidemhaulavndmnsslniuazaeufiames lussduliugynd e
SauvasulUlunraznansfine
Study of interesting project in electrical and computer engineering in

bachelor's degree. Selected Topics of dependent on term.

04252498  Ugymiiiay 1-3
(Special Problems)
nsAnwAuaImaImnssiiihlussduuSygeiwassauSoadowdy

37837
Study and research in electrical engineering at the bachelor’s degree

level and compile into a written report.

* 91giv il
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04252499  lasssnAenssuluih 6
(Electrical Engineering Project )
iideasaunanieu : 04252495
Tassuihaulslunausiieg saddmnssuliih

Interesting projects in various disciplines of electrical engineering.

3.1.5.2 Aasuesedunau ﬁlu’tﬂﬁﬁa%wadmﬁngm
04201103 \Ailnanya 3(2-3-6)
(Principles of Chemistry)
quiezmauiiugiu lnssaireBidninsinvesevaoy Wusuedl ssuufiteatin
519 Twiwumiiv, elaveuazlavens @ty Uuaansduiud audRveuia veuva vaauds
wazansazany aunanil aunalessy IaunamanIAll
Basis of the atomic theory. Electronic structures of atoms, Chemical
bonds. Periodic properties. Representative elements. Nonmetal and transition metals.
Stoichiometry. Properties of gas. Liquid. Solid and solution. Chemical equilibrium. lonic

equilibrium. Chemical kinetics.

04202103 ANIAFANENTIAINTTY | 3(3-0-6)
(Engineering Mathematics 1)
wrapdaasiliidudstwemisiulsuasmaneduts dn anusaiiios

mImeyRuskaznsmUSiusvesilaidudaswamilsiuls dlauazauseiiiassaileddy

vianefawls ayiuseoy mimﬂ‘%ﬁuéwaw%mmxmwisqnﬁ

Calculus of real-valued functions of one variable and several variables.
Limit. Continuity. Differentiation and integration of real-valued functions of one variable.
Limit and continuity of real-valued function of several variables. Partial derivatives.

Multiple integrals and their applications.

57



ima.2

04202104 AinAARTIAINSTY | 3(3-0-6)

(Engineering Mathematics II)

JuiidesFeunnou: 04202103

wvidnd  aunsdeeyiusidesdusarmstssend  aunsilseuiiusandiy
Susuniauasnsussand aumsiBseyiusadyladududugaasnmsusegnd namsuasan
Uane szuudumailseyius aunsuWides

Matrix. Introduction to differential equations and their applications.
First order ordinary differential equations and applications. higher order linear ordinary
differential equations and applications. Laplace transformation and system of
differential equations. Fourier series.
04203102 vaniadnd 3(2-3-6)

(Principle of Physics)

narans Adu guuwamans wlmdnlwil was #andualusiifosiu uas
UfsRnsiiieades

Mechanics. Wave. Thermodynamics. Electromagnetics. Optics.

Introeduction to modern physics and laboratory.

04253111 NS AlgULUUNITIAINT I 3(2-3-6)

(Engineering Drawing)

audduasinsgumMsdeunuy fydnuaitugusessiadu madeu
mwsnadiaUszgnd nslsunmimeiiowdr misuazilsunwaalsnsming n1siua
wanazitaaiio nsilsunm 3 87 Madounnda Mwiheuazusued adninden
uazn3Tuda MIdeunndsznausasnnuentudioneniinmos

Importance and standards of engineering drawing. Basic symbols and
line types. Applied Geometry. Freehand sketch. Reading and writing orthographic.
Dimensions and tolerances. Pictorial. Section view. Auxiliary view. Pattern. Threaded

and fastener. 3D Assembly and Detail Drawing on computer.
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04253181 NIRNNULTINUNIIAINT Y 1(0-3-2)

(Engineering Workshop Practice)

a va = ) a a ' - 2 ) 1

UHUANISINEINUNITIAYUIATUIIL ITUIIWUU 1ULATDHBNE TUUTULAS
A | < o < v A& d = W
Funu nulavsuiy MaTeuiisuaziiii 1nieednsdidud anuvasnsslulssunaznis
Uneinwiasadiona

Practice in work-piece measuring. Layout. machine tools. Bench works.

Sheet metal works. Gas and electric welding. CNC machines. Safety in workshop and

maintenance of machine tools.

04253201 udnmatugIuIInamaniimnssy 3(3-0-6)

(Basic Principles of Engineering Mechanics)

InfifesFeuninay ; 04202103

MTUATIBVLTS HATHEUDITEUULTY dU0A ANEBANTULIAS alnemans
v0¢lva Iaumansuassaunacanvetaynasar inquisnidussuiu npnisedoudided 2
289895 YENNITUDIULASWAINY BuNaduazluual

Analysis of forces. Resultant of force systems. Equilibrium, Dry friction.
fluid statics. Kinematics of particles and rigid bodies in plane. Newton’s second law of

motion. Principles of work and energy. Impulse and momentum.

04253281 AR 3mInNg sy 3(3-0-6)

(Engineering Materials)

amdiusszuinelasiaie auldd nszuiunmdsuaznisldnuves Jag
Amnssu lave wedwed lwaiin JaqulaUszneu Tagiein ununmaunaanuzLaznsuUA
Ay audivnanawasnisnadeu msinnseunasidenaniwuasian Yagluddmsy
UszgnAneImnssu

Relationship between structures. Properties. Production processes and

applications of engineering materials. Metals. Polymers. Ceramics. Composites.
Semiconductor. Phase equilibrium diagrams and their interpretation. Mechanical
properties and Mechanical Testing. Corrosion and Material degradation. New materials

for engineering application.
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