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MwdNgy:  Bachelor of Engineering Program in Electrical Engineering

=Y

FoUIUULLAZAIVIIYN

Houfu: JrnssuAansUngn Qenssulnii)
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5187391
1) vaadvAny ol Lidesndn 30 wigin
1.1 nguanszag e Laitfaundn 6 M28NA
01175xxx nanssUNaANY 1(0-2-1)
(Physical Education Activities)
waglitandeniFoudnlitdesndt 5 wihefn 1neivilunuanivdnsmly
nauansregAlay
1.2 nguanszAansuisdusznaunts  laideandn 3 vaenn
TandenFoulitosndn 3 miein ansedvilumneindnwimll nguanss
MARSEUTENOUNTS
1.3 nguanszatwfunisiesns 13 daenn

01999021 AMwilneifiensdoans 3(3-0-6 )

(Thai Language for Communication)

01355xxx AYIBINY o--)
(English)
AV1ENTAUNA/ ADUN A DS 1(--)

1.4 nguanszwadiadlnauazwadiadlan lidesndn 5 wileia
01999111 ANARSWAILHUAY 2(2-0-4)
(Knowledge of the Land)
wazlidandensoudnldtosnin 3 nuiedn ansedwlunuiniviAnwialy
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1.5 nguasEguNIEAEns lsifaand 3 aefin
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- Fynanwizivugu

NguAYINUFIUNAdIAAIEnTuaINEAENS

01403114

01403117

01417167

01417168

01417267

01420111

01420112

01420113

01420114

UfUiRnsuanyaniinall

(Laboratory in Fundamentals of General Chemistry)

wanyawivaly

(Fundamental of General Chemistry)

ALIAAENTIAINTIN |
(Engineering Mathematics 1)
ANRFERSIAINTIH Il
(Engineering Mathematics 1)
ARlnAYERTIFINTIH I
(Engineering Mathematics IlI)
Wandvily |

(General Physics 1)
Handvialu |

(General Physics i)
URURNSWEN |
(Laboratory in Physics 1)
UFURNEN I

(Laboratory in Physics II)

NGUIVINUFIUNIIAINTTUAENS

01204111

01208111

01208221

01213211

a s
poNNImasUazN1SIUTUNT

(Computers and Programming)

ﬂqiLstEJULLUUaﬁjﬂ'ﬁ'ﬁlI
(Engineering Drawing)
NAAANTIAINTIA |
(Engineering Mechanics 1)

Taneansamsuiaans

(Materials Science for Engineers)
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a 4 [ 1 1 a
“AYaNITAIU laidaenin 73 U2eAn
NHUIVIVIAUNIIAINTTY 32 waein

01205211 ASATIZINIIDT bl | 3(3-0-6)

(Electric Circuit Analysis |)

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

01205214  UjTAnsaTesdnsnalniiuazaud foavmalud 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)

01205215  msWeulisunsupsumimesamsuiamnslai 3(3-0-6)
(Computer Programmimg for Electrical Engineers)

01205216 @A TEUU 3(3-0-6)
(Signals and Systems)

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

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

01205241 N1799NLUUNATAINALALATING 3(3-0-6)
(Digital Circuits and Logic Design)

01205242  79ashazszuUBannIednd | 3(3-0-6)
(Electronic Circuits and Systems 1)

01205251 nsuUasdundsaunaluii | 3(3-0-6)
(Electromechanical Energy Conversion )

01205311  llpslwsiwaiwes 3(3-0-6)
(Microprocessor)

01205312 S¥UUAIUANLTNEHY 3(3-0-6)
(Linear Control Systems)
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n. nguUszasAvaiuluayInUsznaudvaw a113aanssulni euluinigs

Theuneindmelui

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

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

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

01205359  Bidnnselndnas 3(3-0-6)

(Power Electronics)

Y A a (-7 1 1 a a 1 dy
- waglmdenseu lidesnin 3 wiiein ansiedunse il
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01205348 anvnaienanssulnii 3(3-0-6)
(Electrical Engineering Materials)

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

Y A a [N | | a a ! ‘&’
- waglideniSeu lidesnin 6 wiein 9ns1evInelul

01205353  n1sUesiuszUUldinA18Y 3(3-0-6)
(Power System Protection)

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

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

01205358  WaUMYUAEY 3(3-0-6)
(Renewable Energy)

01205371 musnsruuMshasIuUsdny sy 3(3-0-6)
(Process Sensors and Transducers)

01205451  NNFBUSNEHALNITIANITNAIUY 3(3-0-6)

(Energy Conservation and Management)
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. nguUszasAvaiuluayynusznaudvI¥n arun3aanssalniy eulnia

dodns WSeusmedndwiollil

01205321  wdnn1sdeans 3(3-0-6)
(Principles of Communications)

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

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

01205326 ms?%amssﬁa;ﬂauazm%asdw | 3(3-0-6)

(Data Communications and Networks 1)

Y A a (-7 1 1 a a 1 dy
- waglmdenseu lidesnin 3 wiiein ansiedvnseluil

01205327 nsdeansiadaud] 3(3-0-6)
(Mobile Communications)
01205328 msdeansdulotuas 3(3-0-6)

(Optical Fiber Communications)

Y A a [N | | a a I -’-&J
- waglideniSeu Lidesnin 6 wiiein 9ns1evnelul

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

01205323 NsUsTIAdYYIAINE 3(3-0-6)
(Digital Signal Processing)

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

01205421 ﬂ'ﬁ?%amil,mmmuﬁﬂﬁw 3(3-0-6)

(Broadband Communications)

A. nguITIANIENIIAINTIULINAY
01200431 NANNITIAINTTUILUUTN 3(3-0-6)
(Principles of Rail Engineering)
01200432  wialulagiisndns 3(3-0-6)
(Rolling Stock Technology)



01200433

01200434

01200435

01205212

01205219

01205231

01205313

01205331

01205341

01205342

01205343

01205344

01205345

01205346

01205347

01205372

wa

SrUUDIaRdYIaazInIANUIAL

(Signalling and Telecommunication Systems)
Tassadeiiuguszuus

(Rail Infrastructure)
MsUJURNTLAYoNUNFITEUUT N

(Rail System Operation and Maintenance)
MMTIATIZA TN I

(Electric Circuit Analysis II)
anuthasdulszgnddmnsuiansini
(Applied Probability for Electrical Engineering)
AmnssulnsALUIAL

(Telecommunication Engineering)
ARlnAERIIFINT TN

(Electrical Engineering Mathematics)
nMPRNLUULAE NSV ITAANAN1TUSTad QYR
(Digital Signal Processing Design and Implementation)
1993uaE STUUBANNIONng I

(Electronic Circuits and Systems 1)
duannsetindanuzaouds

(Solid-State Electronics)

STUUNATTILVUIA AN

(VLSI Systems)

dlannsetindanamnssy

(Industrial Electronics)
N300NLUUNATTINLaUEAonluwmaluladTuea
(Design of Analog CMOS Integrated Circuits)
N1799NLUUTEUUENA?

(Embedded System Design)
ulumelladuazuludidnmseindite i
(Introduction to Nanotechnology and Nanoelectronics)
JYUUMIUANAING

(Digital Control Systems)
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3(3-0-6)

3(3-0-6)

3(3-0-6)



01205373

01205374

01205411

01205431

01205432

01205433

01205434

01205435

01205436

01205437

01205438

01205439

01205441

01205442

01205443

01205444

SEUUATUANKS

(Embedded Control Systems)
N13195rUUsRludRLasNISAIUANITEAANYNTTY
(Industrial Automation and Control)
MTIATILATIGOUNIAINTTUINTN
(Complex Analysis in Electrical Engineering)
nsdeansdeyauaziniete i

(Data Communications and Networks 1)
miaamwmmimmﬁlﬁwQLLUULLW?{%W
(Passive Radio Frequency Circuit Design)
nswnsiaUseynd

(Applied Coding)

SrUUINTANIRINA

(Digital Telephone Systems)
mMsfeansniiiey

(Satellite Communications)
sruuASeU1eLAdeud

(Mobile Network Systems)
ﬂ’]iaaﬂLLUU’mﬁmmﬁ‘imQLLUULLﬁﬂﬁ‘V\I
(Active Radio Frequency Circuit Design)
Mssaessruvdeans

(Simulation of Communication Systems)
mMadouseseninedeis
(Internetworking)
N1508NLUUNATUaUNAUY

(Feedback Circuit Design)
Aminssulnaiin

(Photonic Engineering)
weluladuannssumslulasdidnnsednd
(Microelectronics Fabrication Technology)
gunIainIawas

(Optical Devices)
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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)
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01205445

01205446

01205447

01205461

01205462

01205463

01205464

01205465

01205466

01205471

01205472

01205473

01205474

01205475

01205476

01205477

fhiuFansiiasaih

(Semiconductor Sensors)
BdnnsedndTinisunng

(Biomedical Electronics)
wialuladuagnisuanansnlasy

(Hard Drive Technology and Manufacturing)
nsaasRssuulnihmae |l

(Electric Power System Analysis II)
gnsueinluszuuluinmas

(Harmonics in Power Systems)
mudedeldszuusminededu
(Introduction to Distribution System Reliability)
syuumMskaalniuunszae@

(Distributed Electric Generation System)
IPINTTUNTADIAIN

(Ilumination Engineering)

syuulwiuazssuvdygralueinig

(Electrical Systems and Signal Systems in Building)

sruuusuidosdu

(Introduction to Robotic Systems)
ﬂﬁmuwwamﬁaaﬁu
(Introduction to Dynamic Control)
NSAIVANNTTUIUANT

(Process Control)
N1IAIUANMEABNNIABTIUIATDS

(Real-Time Computer Control)

nseenuuusTUUilsd S ot siniesiotauazinius
(Embedded Design for Instrument and Sensor Networks)
lAsangUsTaiisuuasnIINAENTARULATELTIU TN
(Applied Artificial Neural Networks and Fuzzy Logic)

N13AIVANLATDIININAUALNTEUIUNITMIUABUNIADT

(Computer Control of Machines and Processes)
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01205481

01205482

01205483

01205484

01205485

01205492

01205493

01205494

01205495

01205498

aa o

N13UT2UIANNATING

(Digital Image Processing)
nsUszanady I adflazuuuUua
(Statistical and Adaptive Signal Processing)
nsUszanakagn1saeansIaviaY

(Video Processing and Communications)
nsiseusvesRauimeTdmiunsUsEgndldaumunm
(Machine Learning for Image Applications)
NTIATIRNNUAENITIT

(Image Analysis and Recognition)
Foaamemadmnssulniliids

(Selected Topics in Power Engineering)

I3AURMNEINNIAMINTTUAIUANLAZNNTIA

(Selected Topics in Control and Measurement Engineering)

Souanzmamnssudoas

(Selected Topics in Communication Engineering)
Foamemaimnssudidnnseiind

(Selected Topics in Electronics Engineering)
Ugyyiieiy

(Special Problems)
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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)
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2) Infidndensewdvlungy & nguiviiauninyeauaunsalunisieu lives

A7 6 NUILAR

01205490

01205399

01205491

1. AfRARRIYINYEAUAINTalUNTIINY

- AwsSulanndaanssuaniafinm

ANNaAnYI

(Co-operative Education)

aa A a a <=

- AUSULANTNILEDNLSEUNISENGIY

ANSHNIUY
(Internship)
TAsaaAaIngsuld |

(Electrical Engineering Project 1)

1(0-3-2)
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01205497 Auun 1
(Seminar)
01205499 TasaaAaIngsuludd 1 3(0-9-5)

(Electrical Engineering Project II)

3) indadenseuivnlungy 1. nquufuAnismalenssuliih lddesndn 2 miiefn

2. nguUURNIIMEAAINTIULHAN

01205381  UftRnsaantlmenssuuazgunsaldeans 1(0-3-2)
(Communication Architecture and Devices Laboratory)

01205382 UjUAnsszuuLaziaTolisdeans 1(0-3-2)
(Communication Systems and Networks Laboratory)

01205383  UjURNsUsTINRd AR 1(0-3-2)
(Digital Signal Processing Laboratory)

01205384  UfUANMIMsLUasundanunalnii 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)

01205386  UfURAMsBianwseiingd 1(0-3-2)
(Electrical Engineering Laboratory)

01205387  UjUAnshulasinswaes 1(0-3-2)
(Microprocessor Laboratory)

01205388 UfuRAnsmsmunsuaziedoiiedn 1(0-3-2)
(Control and Measurement Laboratory)

01205389  UJURANIINsIesEUUSRlUdRLarNISAIUANITENANNTTY 1(0-3-2)
(Industrial Automation and Control Laboratory)

01205486  UfUAMTIAINTTUlNusIas 1(0-3-2)
(High-Voltage Engineering Laboratory)

01205487  U{URANINTIATIRsEUUlNNAAS 1(0-3-2)
(Electric Power System Analysis Laboratory)

01205488  UHUANIINNTAIVANATEUIUNNS 1(0-3-2)

(Process Control Laboratory)

3) NUINIVILADNLES ladaendn 6 UM
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ADE19LAUNITANEN

(1) dwmsuiidanladanisauannainud

Uil 1 anansAnedl 1 UUNUILAN (YU.UTTBE-B.UJUAN - v ANnwridedaLed)
01204111 pRURIWBTLAZNITIUTIATY 3(2-3-6)
01417167 ANAFEAATIAINTTY | 3(3-0-6)
01420111 ANl | 3(3-0-6)
01420113 UfURNSHEN | 1(0-3-2)
01999111  ANEASWIATNUAY 2(2-0-4)
01999021  awilneifionsdeans 3(3-0-6)
01175xxx  AINTTUNAFANW 1(0-2-1)
01355xxx  AW1BINGY 3(3-0-6)

it 19(- -

Uil 1 man1sAneil 2 FMUIUNUILAN (VU.UT5818-90.UURN5-vaLANw1AedLeq)
01208111 NISWHUKUUIAINTSH 3(2-3-6)
01403114  UfURn1smdngaiaiivialy 1(0-3-2)
01403117 wdnyaedivily 3(3-0-6)
01417168 AfAAIEATIAINTIY I 3(3-0-6)
01420112 #andvily | 3(3-0-6)
01420114  UfURNsHANdLY I 1(0-3-2)
01355xxx  NW1BINGY 3(3-0-6 )

Fdnwhly nquanszegiiiay 3(- -

EILEY 20( - -
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Uil 2 nMAn1sAnei 1 FMUIUNUILAN (VU.UT5818-9. U URN5-vaLANw1A8dLeq)
01205211 AI5LATIERI9RT NN | 3(3-0-6)
01205213  UfURMTAMmnssuluihuazdidnnsednd 1(0-3-2)
01205215 ns@gulusunsupeniamesdmsuImIng i 3(3-0-6)
01205241 N150ONLUUNATAINALALATING 3(3-0-6)
01208221 naFAASIAINTIY | 3(3-0-6)
01417267 AfaFEATIAINTIY I 3(3-0-6)
01355xxx  NNW1INGL 3(3-0-6)
AAnwvly nguansznwfunsdeans 1(- -

(u1ansaumneA/ABURADS)

394 20/ - -

Uil 2 Man1sdneil 2 FMUIUNUILAN (VU.UTT818-¥0. U URN5-vaLAnwrAedLeq)
01205214  UFtiAn1seTesdnsnalniiazaruu foavmal 1(0-3-2)
01205216  &fgUIaLasIEuy 3(3-0-6)
01205217 pAukarawLwindnludi 3(3-0-6)
01205218 A3esfloTauaznisiamlugi 3(3-0-6)
01205242 299suaysrUUdannIeing | 3(3-0-6)
01205251  nsuUasdundasunalnily | 3(3-0-6)

A annnaimngsu bl 3(--)
37U 19(--)
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Ul 3 mansAnwil 1 FMUIUNUILAN (VU.UT5818-9. U URN5-vaLANw1A8dLeq)

01205311 lulaslusivaives 3(3-0-6)

01205312  S¥UUAITUANLTALEY 3(3-0-6)

01213211 Jagransdmsuiang 3(3-0-6)
Fwndonmadangsuluih 6(--)
wndenUUiRn1smaAanssuli 1(--)

WndeNLES 3(--
59U 19( - -

Uil 3 man1sAneil 2 UUNUILAN (VU.UTTEE-BUJUAN - v ANw1A8daLeq)
v ndenvadangsului 15(--)
FwndenufUiRn1smaengsului 1(--)

WnFeNES 3(--

374 19( - -
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Uil 4 nMAn1sAneil 1 FMUIUNUILAN (VU.UT5818-9. U URN5-vaLANw1A8dLeq)
01205399  nsEnu 1
01205491 lassudenanssulnd | 1(0-3-2)
01205497  duuun 1(0-3-2)
Fwndonmadangsului 6(--)
Adnwhly nguanszauvtemans 3(--
59U 12(--)
U 4 pan1sAnedl 2 UIUNUILAN (VU.UTT88-90.UJURN5-BaL.Anwrfaeaes)
01205499  lasewdemnssulud i 3(0-9-5)
v ndenvnadenssuli 3(--)
F@nuhly nguansymansuradiuszneuns 3(--)
Anfnwiill nuansywadledlveuazwaifiadlan 3(--)
Jn@nwimnly nguanszedifiay 2(- -

ERE] 14( - -
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(2) dwmsundnfidantsauannafnul

Ui 1 mMAn1sAneil 1 UUNUILAN (VU.UTTE8-YLUJUAN -V ANw1A8daLeq)
01204111  ARUNIMBSUALNITIUIWNTY 3(2-3-6)
01417167  AAAFNAATIAINTTY | 3(3-0-6)
01420111  Fandwly | 3(3-0-6)
01420113  UfURNsWENE | 1(0-3-2)
01999021 mulneiiiensdeans 3(3-0-6)
01999111  FNANSUAIHUA 2(2-0-4)
01355xxx  NWIBINGY 3(3-0-6)
01175xxx  AANITTUNAFAN® 1(0-2-1
394 19(- -
U 1 man1sAneil 2 UIUNUILAN (YU.UTTRE-BU.UJUAN - v AnwdaedaLed)
01208111  MISWEULUVIAINTTY 3(2-3-6)
01403114  UFTRnsndnyaiaiinily 1(0-3-2)
01403117 nényawilnly 3(3-0-6)
01417168  AflaAARSIAINTTY I 3(3-0-6)
01420112 Wandvld I 3(3-0-6)
01420114  UFURNsHANGTLY I 1(0-3-2)
01355%xx  NWBINQY 3(3-0-6 )
AnAnwhly nquanszegfilan 3(--)

3 20(--)
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Uil 2 nMAn1sEnei 1 FMUIUNUILAN (VU.UT5818-9. U URN5-vaL.ANw1AehLeq)
01205211  MISBATIEHRTINA | 3(3-0-6)
01205213 UfuRnsImnssuluihuazdianvsedind 1(0-3-2)
01205215  mseulusinsupsuiamesdmsuiansliii 3(3-0-6)
01205241 NN388NLUUNITAINALALATINY 3(3-0-6)
01208221  NafERSIAINTTY | 3(3-0-6)
01417267  Adamanimngsy Il 3(3-0-6)
01355xxx  AWIINGY 3(3-0-6)

AnAnwvily nduasznwfunisdeans 1U--)

(Au1anaUNA/ABURBADS)

ERPEY 20(--)

Uil 2 Man1sdneil 2 MUIUNUILAN (VU.UT5818-¥0. U URN5-vaLAnw1AedLeq)
01205214  UfAmiedesdnsnaluiiuazauufifnsliiin 1(0-3-2)
01205216 GRTARRITGESEATT 3(3-0-6)
01205217 AALMazALNLWWEN LN 3(3-0-6)
01205218 wiasdleTauaznisTanaluih 3(3-0-6)
01205242  299suazsyUUBLaNMSElng | 3(3-0-6)
01205251 nsuUasdundsunaluii | 3(3-0-6)

Iudenmadrnssulnii 3(- -

3 19(--)
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Uil 3 mansAneil 1 UUNULAN (VU.UTTE8-YLUJUAN - v ANw1A8daLeq)
01205311  lulaslusiwaiwes 3(3-0-6)
01205312  S¥UUMIUANLTHY 3(3-0-6)
01213211  Jagmansdmsuiming 3(3-0-6)
v ndenmadaingsuluih 6(--)
v ndenuuinismadeanssulnii 1(--)
AWNFRNET 3(--
59U 19( - -

U 3 man1sAnedl 2 UIUNUILAN (YU.UTTIE-BU.UJUAN - v ANwiIeaaLeq)
AWNFRNNIIAINTTY 15(--)
FwndenufuRn1smadengsului 1(--)

WNRBNES 3(- -
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Ui 4 aanisinen 1 UUNUILAA (V3. UTT88-9U.UHURN -9 AnwraefaLeq)
01205490 anfiafinw
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Jndnwhly nguansymansuraiuszneuns 3(--)

Andnwll nauansewailedlveuay 3(--)
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374 20(--)
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01205211  N15AATIZHNATINAN | 3(3-0-6)

(Electric Circuit Analysis I)

DRI LLmﬁmﬁugmLLawma 9IAUIENBUIIAT 1IIANUAUNIY UnasillnlaiBase ngu)
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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  M15ATIZHATIARA Il 3(3-0-6)

(Electric Circuit Analysis II)

Audldstounaznsiwssilussuiuied faddu 2995918 N1sReUALDLTIALE NanIS
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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.

01205213  UjjuAnmsAaanssalvduasdiannsaiing 1(0-3-2)

(Electronics and Electrical Engineering Laboratory)

UftRmafeaiunguedevia ngueaaesvensl 2sasanya Madlwih nsnovaussdang ns
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Laboratory experiments about Ohms’ law. Kirchhoff’s law. Equivalent circuit.
Electrical power. Transient response. Steady state response. Filter. Diode. Rectifier. Voltage

regulator. Transistor. Transistor amplifier. Op-amp circuit.
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01205214  UjtAnsiATesdnsnalniiuazauufoanicludia 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
UjtRnsReatuedesiudaliii sewes vifoutas 1995 3 ila nsRaganslii nssioas

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

installation. Grounding. Electrical safety.

01205215  nstlsulusunsumaunnasausudIAINTINHAN 3(3-0-6)

(Computer Programming for Electrical Engineers)

LUIAANITALIN URAuiusIEndneasanlsiazsonauwds f99u nsimunluswnsuiag
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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  HYUIMKATITZUY 3(3-0-6)
(Signals and Systems)
dynranarsiieuazlidolsazmallnnsinssinisulas ssuudsdunas liwusnny
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Continuous-time and discrete-time signals and transform analysis techniques. Linear
and time-invariant systems. Transfer functions. Fourier series. Fourier transform. Laplace and Z
transform. Sampling theorem. Solution of differential and difference equations using transforms.

Applications of signals and systems. MATLAB for Signals and Systems.
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01205217  AAukAzaUINWiEN WA 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 a3esiladauaznissannsluiin 3(3-0-6)
(Electrical Measurements and Instruments)

JefideaSeuniioy : 01205211
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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.

01205219  auunazlulszanddmiuianslnii 3(3-0-6)
(Applied Probability for Electrical Engineering)

SfigaeTounnniou : 01417168
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Axioms of probability. Conditional probability. Independent events. Independent
trials. Discrete random variables. Continuous random variables. Expectation. Functions of a random
variable. Conditional distribution. Conditional expectation. Pairs of random variables and their joint
distribution. Function of two random variables. Independent random variables. Random vectors.

Moment generating functions. Sum of independent random variables. The Central Limit Theorem.

01205231  3dAnssulnsauuIAu 3(3-0-6)
(Telecommunication Engineering)
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Elements of communications system. Telephone network. Traffic engineering. Analog
and digital signal. Pulse code modulation. Transmission. Data rate. Transmission media. Mobile

communications. Satellite communications. Optical communications. Data communications.

01205241  A199DNLUUINIIAINALALATING 3(3-0-6)

(Digital Circuits and Logic Design)

FEUUTIIULALSTE UTeadeyaaunssne 1935dued Nuadlaluuyau vann1siagnisidau
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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.

01205242 1935uazszuudidannsating | 3(3-0-6)

(Electronic Circuits and Systems 1)
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Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of basic electronic circuits including diodes and power supply circuit.
Bipolar junction transistors (BJT) and field-effect transistors including MOS, CMOS, and BiCMOS.
Transistor bias circuits and transistor small signal analysis. Basic amplifiers. Operational amplifiers

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

01205251  msuuasiunassunalni | 3(3-0-6)
(Electromechanical Energy Conversion |)
JurfideaFeunaniou : 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.

01205311  lulaslwsivaigeas 3(3-0-6)

(Microprocessor)

JufideaFeuninau : 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.
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01205312  F2UUAIUANLTALAY 3(3-0-6)

(Linear Control Systems)

JuiidasSeuanneu : 01205211
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Mathematical models of system. Transfer function and state-space representations.
System models on time domain and frequency domain. Block diagram and signal flow graphs.
Dynamic models and dynamic responses of systems. First and second order systems. Open-loop
and closed-loop control. Feedback control and sensitivity. Steady-state error. Types of feedback
control. Concepts and conditions of system stability. Methods of stability test. Root locus. Time
domain analysis and design of control systems. Bode plots. Nyquist plots. Frequency domain

analysis and design of control systems.

01205313 AfiaAaAsIAINITULWAN 3(3-0-6)
(Electrical Engineering Mathematics)
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Matrices and systems of linear equations. Vector spaces. Orthogonality.
Orthogonalization. Inner product spaces. Linear transformation. Eigenvalues and eigenvectors.

Diagonalization. Applications to optimization problems in electrical engineering. Numerical analysis.

Numerical methods for linear algebra. Applications of numerical methods in electrical engineering.
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01205321  wénn1saens 3(3-0-6)
(Principles of Communications)
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Communication models, wire/cable and wireless/radio. Introduction to signal and
system. Spectrum of signal and applications of Fourier series and transform. Analog modulation,
AM, DSB, SSB, FM, NB/WBFM, PM. Noises in analog communication. Binary baseband modulation.
Nyquist’s sampling theory and quantization. Pulse analog modulation. Pulse Code Modulation
(PCM). Delta Modulation (DM). Multiplexing techniques. Introduction to transmission lines, radio

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

communication.

01205322  3anssululasian 3(3-0-6)

(Microwave Engineering)

nsnumnaunskliniad aduszuu aeds lulasnnuazrietindu nsinsziedetis
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Review of Maxwell’ s equations. Plane waves. Microwave transmission lines and
waveguides. Microwave network analysis. Impedance and equivalent voltage and current. The s-
matrix. Signal flow graphs. Impedance matching and tuning. Microwave resonators. Power dividers
and directional couplers. Microwave filters. Point-to-point microwave link. Radar system. Microwave

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

v

(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 MSAeANSHUUAITA 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.



Page 28 of 55

01205325 AFevedeansuazanads 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 ms?ilaa'ls%'agauamﬂ%mha | 3(3-0-6)

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

protocols. Routing in data networks. Flow control. Network security. Cloud network. Architecture

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

JefigaeFounniou : 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  m1seasidulevues 3(3-0-6)

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

to FTTx.
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01205329  3AINTIUA1INA 3(3-0-6)

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

Modern antenna for current applications. Antenna characteristics measurement.

01205331  N1599NKUUKATNITIWANANITUsEUIRd YIUARYA 3(3-0-6)
(Digital Signal Processing Design and Implementation)
Juniidieaeunniou : 01205323
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Digital signal processing system and development tools. Real-time digital signal
processing implementation. Practical filter design. Finite word length effects. Fast Fourier transform.
Discrete cosine transform. Implementation of digital signal processing algorithms. Introduction to

adaptive filters. Digital signal processing applications.

01205341  293sHarsEUUdaNNIatng Il 3(3-0-6)

(Electronic Circuits and Systems 1)

JyrfigaaSeunnnou : 01205242
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Frequency responses of BJT, JFET and multistage amplifiers. Miller effect. Current
mirror and current source circuits. BiFET, BIMOS and BiCMOS differential amplifiers. Op amp
characteristics. Op amp active filters. Negative feedback system analysis. Tuned-oscillator circuits.

Power electronic devices.

01205342 dannsefindanuzvauds 3(3-0-6)

(Solid-State Electronics)

JundideaSeusnnou : 01205242
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Introduction to semiconductor devices. Energy band structure of crystals. Introduction
to quantum theory of semiconductors in equilibrium. Transport of carriers in semiconductors.

Introduction to semiconductor junctions. Bipolar junction transistor. Unipolar field-effect transistor.

01205343  §3UUNITIIUVUIALAYUIN 3(3-0-6)

(VLSI Systems)

SuiidesiFeuanmiou : 01205242
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MIMAaNTIIUEYeTTuedlimnzauian ngufvosenidieuasmaluladfiieades nsaiianeas
fununesTmvalnglaslifieviuea mInaasuLazmIAIINTANTIgR

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  Bidnnsefindanavnisy 3(3-0-6)
(Industrial Electronics)
JeigaeFounniou : 01205242
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Electronic circuits for automatic manufacturing. Data acquisition circuits. Power
semiconductor devices. Input and output devices for industrial control. Basic principles of power
electronic circuits. Controlled rectifiers. DC-to-DC converters. Inverters and solid-state relay.
Controller circuits for DC motors. AC motors and special-purpose motors. Industrial robots and

data communication between intelligent machines.

01205345 n1seanLUULsATTINNBUzARnTumaluladTued 3(3-0-6)

(Design of Analog CMOS Integrated Circuits)

JufideaFeuunnou : 01205242
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Basic knowledge in analog circuit design. Physics of MOS transistors. Single-
stage/multistage amplifiers. Current mirrors. Differential amplifiers. Feedback in analog circuits.
Physics of noise. Low-noise design techniques. Operational amplifiers. Stability and frequency

compensation. Computer-aided design (CAD).

01205346  N1999NLUUTTUUHNAD 3(3-0-6)

(Embedded System Design)

LUNARYDIENTALISHIAT WUIARUDITENALITENRY wannN1TeeNLUUTEUUENS “annIsWaIuN
LaznAaaUIEUUHeRD nannswarn1sUsEendssuuUURNSWULLIANASIEMSUSEUURAEN

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  wilumaluladuazunludidnvseindiesdu 3(3-0-6)

(Introduction to Nanotechnology and Nanoelectronics)
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Introduction to nanotechnology. Nanoscale fabrication. Nanoscale characterisations.
0D quantum structure, 1D quantum structure, and 2D quantum structure. Single electron devices.

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

01205348  JEANI9IAINTININAN 3(3-0-6)
(Electrical Engineering Materials)
Tssas1avesian audfvnialniivesian autfnisimanvesddn audfiniuawoiag
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Tugunsallnfinings

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

power devices.

01205351  mswuasduwasaunalila Il 3(3-0-6)

(Electromechanical Energy Conversion I)

JufideaFeuninou : 01205251
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Single phase and three phase transformers. AC machine structure. Synchronous
machines. Single phase and three phase induction machines. Steady state performance and
analysis of induction machines and synchronous machines. AC single phase motor structure and

performance. Protection of machines.
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01205352  N1596A51235LUULWANNIAY | 3(3-0-6)
(Electric Power System Analysis |)
JyfigeeFounnou : 01205211
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Electrical power system structure. AC power circuits. Per unit system. Generator
characteristics and models. Power transformer characteristics and models. Transmission line

parameters and models. Cable parameters and models. Fundamental of load flow. Fundamental

of fault calculation.

01205353  n1stasiuszuuluiinigg 3(3-0-6)

(Power System Protection)
nanyakuIvuRnisdesiu vilouvasiagsulasdyainnsiain gunsailesiulagseuy
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nstlestuluvnvesta qunsaltestuitviaidossy

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 n1seanuuuszuUlniluenans 3(3-0-6)

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

bank circuit design. Emergency power systems.

01205355  Tssdnsininnngs 3(3-0-6)

(Electric Power Plants)

JurdideeSeusnnau : 01205251
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Load curve. Diesel power plant. Steam power plant. Gas turbine power plant.
Combined cycle power plant. Hydro power plant. Nuclear power plant. Renewable energy
resources. Type of substation. Substation equipment. Substation layout. Substation automation.

Lightning protection for substation. Grounding systems.

01205356  3AINTIHNINAIIIES 3(3-0-6)
(High-Voltage Engineering)
nsidianaznislduseleovdlniusegs wadansialiiusegs avulniuazmaianis
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Generation and uses of high-voltage. High-voltage measurement techniques. Electric
filed and insulation techniques. Breakdown of gas, liquid and solid dielectrics. Test of high-voltage

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

(Electric Drives)

JwridesiFeunnnau : 01205351
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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  WaIUNYULILY 3(3-0-6)

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

Economics aspects.

01205359  Bidnnsadindnigs 3(3-0-6)

(Power Electronics)

ANFeaIUNRAY : 01205242
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Characteristics of power electronics devices. Principles of power converters. AC to DC

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

01205371  siafuinszutunisuaziudsdyeyo 3(3-0-6)

v

(Process Sensors and Transducers)
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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.

01205372  S2UUAIUANAING 3(3-0-6)

(Digital Control Systems)

JufideaFeunnnoy : 01205312
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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  szUUAIUANESAQ 3(3-0-6)
(Embedded Control Systems)
JuniidesSeuanniou : 01205311
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Introduction to embedded control systems. Programming language. Real-time
operating systems. Interfaces between sensors, actuators, and embedded controllers. Applied

control theory. Algorithms and implementations in embedded control systems.

01205374  N1ANILUUDALULALALNITAIUANLTIRATINNTIN 3(3-0-6)

(Industrial Automation and Control)
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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.

01205381  UjuAnnsan1dnenssunazgunsnldeans 1(0-3-2)
(Communication Architecture and Devices Laboratory)
UjdRnisifeatuaninenssuvesssuvdearsuuuuousdenuazfiiva n1sidsiaunas

§19815 WATANsNaNdyaa NMsHnsTaYesdya el gunsallulasin aeeinipwaznsiansiives
Laboratory on analog and digital communication architecture. Source coding.

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

measurement.

01205382 ﬂﬁﬁaﬂ’]iixﬂ‘uLLa&‘Lﬂ%a"lj"l‘c’lﬁlaﬂ'ﬁ 1(0-3-2)
(Communication Systems and Networks Laboratory)
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Laboratory on communication systems and networks. Broadcasting systems. Multiple

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

network.
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01205383  UfjuAnsuszuadysIunIa 1(0-3-2)
(Digital Signal Processing Laboratory)
JufidsiFeunnnou : 01205323
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Introduction to digital signal processing starter kit (DSK). Code composer tools
learning. Digital signal processing starter kit testing. Analog to digital and digital to analog signals
conversion control. Finite impulse response (FIR) filter design. Infinite impulse response (IIR) filter

design. Implementation of fast Fourier transform (FFT).

01205384  UfUANIsN1suUaIRuNAIsunaliiia 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
JuriidaaFeuunniou : 01205251 Wsenauriy
UjtRnsiReafuFesiGeuluinnsuasiundsnunaliin | uaziFesdus Migtes
Laboratory experiments on topics in Electromechanical Energy Conversion | and other

related topics.

01205386  UfjURn1sBiannsedind 1(0-3-2)
(Electronics Engineering Laboratory)
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Applied transistor circuit. Applied op-amp circuit. Power electronics circuit.
Combinational and sequential logic circuit implementation by programmable logic device. CAD for

printed circuit board. CAD for analog and digital circuit.

01205387  UfuAmslulasiwswaas 1(0-3-2)
(Microprocessor Laboratory)
JuniidieaFeunnniou : 01205311 viandeufu
UitRnsiReaiuFesiizoulinilesinswages

Laboratory experiments on topics covered in Microprocessor.
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01205388  UfiiAnsn1sAuANLaziATasiadn 1(0-3-2)
(Control and Measurement Laboratory)
FuniideaFeunnnou : 01205312 uiawiaufiu
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Laboratory for Electrical Measurements and Instruments, and Linear Control Systems.

01205389  Uf{UANI3N1391952UUTNTUIRLAZNITAIUANLTIRAEINNTTH 1(0-3-2)
(Industrial Automation and Control Laboratory)
JundideeSeunnneu : 01205374 vsewieufiu
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Laboratory for Industrial Automation and Control.

01205399  M3EINY 1
(Internship)
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Internship for Electrical Engineering in private enterprises, government agencies,
government enterprises or academic places at least 240 hours and at least 30 workdays in order to

get experiences from the assignment.

01205411  M15AATIITeGOUNTIAINTTUINAN 3(3-0-6)

(Complex Analysis in Electrical Engineering)

JundideeSeuanniou : 01205216
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Complex number and complex functions. Cauchy-Riemann equation. Analytic

functions. Harmonic function. Cauchy integral theorem. Taylor and Laurent series. Residue

theorem. Complex integration. Conformal mapping. Applications in electrical engineering.
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01205421  mspasuauANEnI 3(3-0-6)

(Broadband Communications)

FurdideeSeunnnou : 01205326
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Principles of broadband communication networks for switching telephone system.
VolIP telephone. WAN infrastructure. Principles of ATM, VPN, FDDI, DSL and current techniques.
Principles of internet, intranet, SDH, traffic engineering and QoS. FITH, WLANS, PON DWDM network.
Theory of power line communications (PLC) for narrowband. Broadband communications.

Standards of PLC-based networking.

01205431 msﬁamiﬁ'agauamﬂ?aﬂhﬂ | 3(3-0-6)

(Data Communications and Networks II)

JufideaFeuninou : 01205326
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Protocols and architectures of data networks. Broadband networks. Client-server
computing. Naming and addressing. Media access protocols. Routing and transport protocols. Flow
and congestion control and other application-specific protocols. Network security. Multicasting.
Network planning and design. Traffic management.
01205432 ﬂ']i’e]’e]ﬂLLUU’J\?f\]iﬂ’J']SJa?WIQLLUULLWH‘?JW 3(3-0-6)

(Passive Radio Frequency Circuit Design)
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Lumped elements at radio frequency. Transmission line theory. Impedance and
admittance charts. N-port network parameters. Sonnet electromagnetic simulation software.
Passive devices, couplers, filters. Input and output matching networks for amplifier. Measurements

of S-parameters and transmission-line parameters

01205433  msudsaUszand 3(3-0-6)

(Applied Coding)
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Fundamentals of information theory. Data compression and source coding. Channel

capacity. Run-length-limited codes. Linear block error correcting codes. Cyclic codes. Convolutional

codes. Trellis-coded modulation. Cryptography. Shannon’s coding theorem:s.

01205434  szUUINSANYIRING 3(3-0-6)
(Digital Telephone Systems)
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Public switched telephone network. Voice digitization algorithms. Digital transmission
and multiplexing. Digital switching system. Digital signaling system. IP telephony system. Mobile
telephony system.

01205435 n1sdea1sAIfien 3(3-0-6)

(Satellite Communications)
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Theory and practice of satellite communications. Orbital aspects. Modulation and
multiplexing. Coding. Multiple access techniques. Satellite link design. Propagation effects. Earth

terminals and very small aperture terminal networks.
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01205436  s¥UUIATETBIAROUT 3(3-0-6)

(Mobile Network Systems)

JufideiFeunnnou : 01205327

mnlthagtuveasietneindouil Sumesiiniadeud wadesdmiuinTotieindeud Ay
Sflodmiuedorisindoud waiedoudl waluladingosdarud wnfnanasuiiuiivn andaonssy
MsunsdyamauANinte Ussiiuanuvaensdelunisdeansliane

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

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

01205437 msaanmewsmw'ﬁ%wthuLtsnﬁw 3(3-0-6)

(Active Radio Frequency Circuit Design)
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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  N19318893LUUARENT 3(3-0-6)

(Simulation of Communication Systems)

57 U8UITNITTIADIUAZLUUTIADY NITUNUFYYIULAZIZUU N159180958UU NITETNIIUIU
FULAZNTZUIUNTAN NTTNARIBULNBURALS LUUSIaweITEULEDENS WUUIA0IURITRIFYQYI N1T
Usziuanssnuen139as

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.
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01205439 msdeudeseninaniotie 3(3-0-6)

(Internetworking)

nsdrTaiaisn ssruszneunisnenmveudnidsn luwalussuuaiedne lunasneds
loweale dU adnd 151985 N1TTUNKAN YDULIAVBINITVUAY VBULUATBINITUNINTEANE YalUslanea
fidfiuazlof lofinesdud lefinostunn duidnnin sudedlefions Aveadduiinundn nsdnassioglu
sruuateTie duilinunsniivlsiususiuys nsdwinfnsenindeadiulead nsiendunesiin &
Frapuinidsn nmsusuuiainisn anulaensevemesa Tuau nsfunduniseninduay Wslnaeadi
THuvasiiog Wslnaeaildfunndunis Teweadfion mnulasadsluszuuiniedis lefilwa 38y 38013
LLﬁ"Lsuﬁaquasmﬁ%umau

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.

01205441 M139@AKUUNATUIUNAY 3(3-0-6)

(Feedback Circuit Design)

JufideaFeunnniay : 01205242

Usglotivesnisteunduluisasdidnnseiindg n1531a09Lasn15n0UALBIVRITEUUIT ULEY
wedesnnvesszuulaundu wadamadusn nasinaaissanvedluais wadalawuaud nsvae
auilursastioundu fladduesune 299ssnwseiunssiunsriuuudadu 1s9anmaasngy 2asuUassedy
LIIFUAIALUUAINT 299T00aTaaLNDT ﬂ?iUiSQHﬁ‘ﬁzuq\‘l‘U@\‘l’NﬁliaaﬂLL@ll‘ﬂ

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.
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01205442  Fadnssulnaaiin 3(3-0-6)

(Photonic Engineering)

Virumansiienan auuudwaninih nsasvieuasnsinu aumansidusuadn nswr
Yiuarn13ngim natlsiedu msunsnaeauaznisenius medsauu FaumandySosselansi
walulagmsaiatuuulneein n1sussynd

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

Holography. Photonic switchingtechnology. Applications.

01205443  waluladudnnssumalulasdiannselind 3(3-0-6)

(Microelectronics Fabrication Technology)

FurdideeSeusnnou : 01205242

waluladndnnssumslulasdiannsednd nsiivlnvendn esdzon NaIsRUNAL N15AA
ponTntu n1suns Msvgnilelessu nsanasauilauuns nsusngunsaiuataduiialany nsussqie
welulafduea walulafgunsnidestadaneu weluladlulasuady

Microelectronics fabrication technology. Crystal growth. Clean rooms. Lithography.
Etching. Oxidation. Diffusion. lon implantation.  Thin film deposition. Device isolation and metal

contacts. Packaging. CMOS technology. Si bipolar device technology. Micromachined technology.

01205444  QUATAINNALEN 3(3-0-6)

(Optical Devices)

was NAndanuzvonds ﬂ?iﬂgﬁﬁ@mﬂmﬂaﬂLLﬁ\iQUﬂiiﬁLLﬁ@lea NANN1TYINUVOUALYDS
sliavesalwef walauaznsUszgndvaaed Wlnfmnined viethaduuuuidulowas gunsailunis
doansmauas

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  faFufansnedaiia 3(3-0-6)
(Semiconductor Sensors)
faunn1svessiuiansisiath msduundiuiansieiith waluladaisiein fsudns
Aea fasuivnena fasuiingn dsuinisunssd sisudmnudeu dsuimaaiivasdinim drsuiuuuiy

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

microelectromechanical system sensors.

01205446 Biannseinddanisunnd 3(3-0-6)
(Biomedical Electronics)
FnviddiRennzneiiumedmamaniuazaisinentedu msvauresiile auewas
n&1aile Usingnisalliidlnganan Pl nazfuusdygrudmiunsianiediand nisvene

[

Fyanadliinanm msidadyanusuniu mstuiinedulwiisila myiaanudulaiin wiesnseanila
Inlih dhpudameila mstestuiieruuaendsvesnuld mstaseondudssauiygs

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.

01205447 walulaguazn1suanarsalasu 3(3-0-6)

(Hard Drive Technology and Manufacturing)

lassasisarn1svinauvesenialasi n1slWeunarn1seutoya muazkHuuiiniuy
WWAN F9eM1an1seukazTuin SEUUNMIAIUANAIUALITIEIN N1SHANKATNITNAZEUsISALATH N3
Hosulrifinadin Hesazernuaznisauaunisuwteuseaulales drudeUszaunonfmes

Structure and operation of hard drive. Writing and reading data. Magnetic recording
head and disc. Reading and recording channel. Reading head positioning control system. Hard drive
manufacturing and testing. Electrostatic discharge protection. Clean room and micro-contamination

control. Computer interface.
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01205451  MMAYSNVUALNITIANITNEANU 3(3-0-6)

(Energy Conservation and Management)

mmifﬁugwmamszﬁwﬁmwwé’qmu nann1svesUszansainndnulueinisuay
gaamnssy M3dansiyan ngminsuazdedfuiiiisadesiunseysndndsny msdansuaziinse
wdsnulueiasuaggeamnssy msaldnuazmanaiaielindanusgaivszansamluszuvanudos
4779 SPUUTTUIEANUTAUKAEIEUUUTUBINTA (18Y3LeT) NBLNDTRNAIMNTTU NITHARNTIN UINTNITNTT
BUINVUALNITIANIINAINURALNITIATIZINIUATEANARS

Fundamental of energy efficiency. Principle of energy efficiency in building and
industry. Load management. Laws and regulations of energy conservation. Energy Management and
analysis in building and industrial. Technical aspects to use energy efficiently in lighting system,
heating ventilating and air-conditioning (HVAC) systems. Industrial motor. Cogeneration. Energy

Conservations and management measures and economics analysis.

01205461  msaAsIziszuUlnAIAES I 3(3-0-6)

(Electric Power System Analysis I1)

FurfidasiFeunnnou : 01205352

ANSNYzRNITYRIMan ssuudmuieiaslnil aunsallussuuiids nsAuanasUe
YBITEUUATIBUAETEUUTMUIEY N13Iavadlyan N15AIUANNITINATDILNEN N1TIATIEANITAAINITHUY
anunsuazliannng wehesnmuesseuumal wiswgaansn1satenaalnin

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

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

unsymmetrical short circuit analysis. Power system stability. Economic dispatch.

01205462  gsuainluszuulnidnAnds 3(3-0-6)

(Harmonics in Power Systems)

A muazuaiivlussuulniings wnaanling1suetn nansenuainersueiin n13in
gsuelin WnsgusEavesuein nsiunzguesensuslintussuuliihids n1sidnesuedn

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

Harmonic elimination.
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3(3-0-6)

01205463  AduLYRnBlATTUUTIMINEIUBI
(Introduction to Distribution System Reliability)
sruudmieinas awglidu n1sussgndldanuniswanuasanutiazdu Hddadngy

nszuIuMsENAen Anunsauldaukasasinnuaiale nsUseliumnudiaiele ANlYINe2995T3n0aY

G A Y] a & ° Y] Y A A o a ¢ o A 1%
ﬂ']IGU‘U']EJLu@ﬂ"U']ﬂVLWWWWU LLu’JﬂﬂWUEWUﬂWi‘UW?Qiﬂ‘HW ﬂqiﬂiUﬂEQﬂﬂqﬂJLsﬁ@ﬁalﬂ ﬂ']i'll,ﬂﬁfwtﬁﬂ'n&llﬂ@ﬂ@lﬂ

Tnglglusunsunauiined nstlfne
system. Power outage causes. Applications of probability

Power distribution
distributions. Minimal cut sets. Markov process. Availability and reliability indices. Reliability

evaluation. Life cycle cost and power outage cost. Basic concepts of maintenance. Reliability

improvement. Reliability analysis using computer program. Case studies.
3(3-0-6)

szUUNsSNARlNHLUUNSEA862

(Distributed Electric Generation System)

01205464
nsuanliA L UUNsTEIefIUeny waluladvasnisuaalndiwuunszatedl walulad

A uFYNeLLagNaIURYUREY N19TeuRaN3A NaNTENUMLATATaINISHAR L UUNSEAEFIRe

szuudmihglii nsagdednvasianzusaiulidi aruidedie auniniaslndh n1sdesiu nslva

Yo3lvan NINTIRTLYL NMIUSNYULNILATYFAIENS
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.
3(3-0-6)

01205465 AINTIUNITADIEINY

(Ilumination Engineering)
wrasnLiauas uaauazd aalay N13desEILagIu 35a1 3590-90 nadan1slilasading

nelueinis 1wy Negende drdnau tsuseu Tswsy Tsenu Wudu wedianislivasaininisueneins

wu Iaiades nslyasanaduusinm wAtansTaIEI9nuY WATANISIALEIEI19EUILARA
Light sources. Light and color. Luminaries. Basic illumination. Lumen method. Point-

point method. Interior lighting techniques, resident, office, school, hotel, industry, etc. Exterior

lishting techniques, floodlight. Area lighting. Street lighting techniques. Sport lighting techniques.
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01205466  szuulwiuazszuudyyialuaing 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
sruuudamandsiugl seuulnsdwi szuuides szuuidaned seuudesiuiine wiesiuia
TWihdrses szuudug dmsuonmsaeln
Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

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

01205471  szuuviusudasdy 3(3-0-6)

(Introduction to Robotic Systems)

N1598NKUY NITHATIEN MTAIVANLAZNTANTUIUTBINalnYueud n1sldfdaenius
VAUIAUAIERTLAZNAFNANS N1TINTIANNAIUNIDUFULBTUALAITULTT  NITATUAN NITIUNUIY
Fdeviminaz ey

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  AnsAauAuwaialoedy 3(3-0-6)

(Introduction to Dynamic Control)

Suiideaideunney : 01205312

szuuﬂ%qﬁamumﬁaaﬁu WUUT1aRIUsilaniuy N5 inseriUsiianiuy n1seenwuulsnl
anug sruuauANLUUNade flanduddunanisal niseenuuuszuuddunanisel Heidunssauivesssuy
AuAN 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  N1IAAUANNITUIUNISG 3(3-0-6)

(Process Control)

Sriidoaideunnney : 01205312 wWiandoufu

N13AIUANNTEUIUNIT BIAUITENBUTDITLUUATUANNTEUIUNIT FeUUAMUANNTEUILLUULY
solleswazuuudeiio JEUUAIUANLUUTILER N1smvaukuudaundy n1smuauwuuaunss n1smivay

WUUUSURY MsmivANkuuAINNITal fvegensruIunsaIuatlugnaing sy
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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  A1SAIUANAILABNNIADIWLIANDI 3(3-0-6)

(Real-Time Computer Control)

LULTEUURANAT WA uARYesMImUUTIALfamed sruus i ndudmiy
N15UT2ENALUIAIATE UTNIINITATUANLUUARTLAZNITYININITOBNLUUTEUULIAIDSY SvUUUURnIs n1s
Weulusunsuduuunwdamiunansuimudmsunsifeulusunsy

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.

v

01205475 N1598NLUUTSUUNNAIEINTULASDU8LAT09LDIkATA5US 3(3-0-6)

U

(Embedded Design for Instrument and Sensor Networks)

a A

e NideaiSeunInau : 01205311

Y o % 1

UnivesssuuisdrdmiuiniotisnIestiniauasigulees daulasdyyin drdsdyaio

g7 o

A % [

TnssasapdetnendedioTauaisuees 11AIFIUULEN nsdeansluniotieniesiiofn waziwuwes
Ustnpeavadlasstnsuazdulsianea Msdnrvuanisnisie nsesnuuulassadelusunsuwaznisiild
UftRvesdovneiniesiotauazinius
Introduction to embedded system for instrument and sensor networks. Signal
converters. Signal transmitters. Instrument and sensor network structures. Recommended
standards. Communications in instrument and sensor network. Network protocols and protocol
layers. Task scheduling. Program structure design and implementation for instrument and sensor
networks.
01205476 Iﬂix‘ni'lﬂﬂ'iza'mLﬁﬂ&lLLa::m'iﬂmaﬁ%ﬂqum%at‘?jﬁll'i::qnﬁ 3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)

a (3

LNLAULAZALAR MamAngTigalaeiBmeyiusnsinmaninquindeuazguiion
ARULATE TINTUAILAUNTN NYAGUIATERAZNITIAMANAAANIATE TEUUNITOYNIUARLLATE N1SUTEENA
nIsnAIEnsAquLAse NMstassnAansAauasetuldludamngsy unfnvedasseUssamiiien wes
wunseu ueanlatuaziunailal nsunsnszanedoundu TaseisuszamifionuuuInndu uiufivuy

INTTUUAMILDY N1sunlasevreUszamideululdlusnuiains sy
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Matlab and Simulink. Derivative-based optimization. Fuzzy logic and fuzzy set theory.
Membership function. Fuzzy rule and fuzzy reasoning. Fuzzy inference system. Applications of
fuzzy logic. Implementation of fuzzy logic in engineering applications. Artificial neural networks
concepts. Perceptrons. Adaline and medaline. Back propagation. Recurrent neural networks.

Selforganizing maps. Implementation of neural networks in engineering applications.

01205477  A1SAIUANLATDIININALALNTTUIUNITAILABUNINDS 3(3-0-6)
(Computer Control of Machines and Processes)
FEUUABUNLABSAIUAN BIAUITENBUTBINITINaMUULLABLTBY N150NLUUITUUAIUAY

o

wuvlsiseiesnenfinmeinugy msidensefunenfinmes aunsalfiiuidmiunenfinmesniuaunis
a%wmﬁﬁamugmﬁm%’uLﬂ%ﬁﬂiﬂauasmzmumi N13AUANLUUTBURUlngldfIAmIuANLUUAT SN
TUsunsulel N19971809n53UIUNTS

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.

01205481  N15UTURATINAING 3(3-0-6)

(Digital Image Processing)

msufiviaivesywd Msduaimuaznismenlng msfuinmuaznsidundanm edesile
TusunsunsUssananimdosiu nsusuusnmwlulnwudeiui nnsamadureu u yu warsusisiiugiy
MIFALENAMLaENSAIUATAEIUAeY n1sUsEIIanENIWINET N15UTEINANINE N1SUUAININ N3
U%’wqqmwiuimmummﬁ nsgeuENNI NMsUsEENAlTuNUsEInanwlulagiu

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.
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01205482  N15UITUIAAYYIUNNARARAZUUUUTUAT 3(3-0-6)

(Statistical and Adaptive Signal Processing)

JuniidesSeunnnou : 01205323

mMsUsznadyguuuunailidelies nszuunsdu wuudasudaudu N1yl
anaiy Mmlnseiddnuunane fnsesiues fureuislrawumaduiian tuneuisiafu duneu
Frdwaenadetosan milsvanmuuuuidmesionan tuneuitiidmesiosaauuuiiand fnsesana
W1 N5UTEENARINTOUUUTUA NsUssanadya i diy

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

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

Applications. Array signal processing.

01205483 n1sUszunanaznsaaNsIniAY 3(3-0-6)

(Video Processing and Communications)

wanyaveIn1saeaslinnuazingyiml nuiansaume wuUTIaeeITEUUNTLOUTUTeN

aa v LS

wywd MIsianInaasseiu nsidsiannlagldnisuuas sUwuuIviaiuazn1suny n1sindleeng
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AiAY NSNTREIATALLAZNSUSTIIMNISIAERUN N1sknsraamlilGsuLasanals 1nsgiun1stu

o))}

(% Y L

ANIATIAN N1FUTLLIAHATIAUN AN LaUAENAELUNBY NIIAIUANANURANAIAIUNSTRAaNTIATIAY

Wrdvudumesidanazinievieliany

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  Ms3BUZVRsARNNAMRIAIMSUNITUsEENAldUdUAW 3(3-0-6)

(Machine Learning for Image Applications)

NFTUAINULALUAAINANIN mﬁmmimwﬁugm N5USEUIANANINNDU ANDTUILAIN
flugrunisideuivonaiesneufiuned nmadeuivesneuiwesuvuiifiinaeu n1sdsuivesneufinnes
wuulliifaeu MskusdiuaIn MIdumankaIngn1elunin nswuinguuasn1siadauun

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.
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01205485  AMTAATIZRNINUAZAITIIN 3(3-0-6)

(Image Analysis and Recognition)

FuniidieaFouniniou : 01205481

Lﬂ%qﬁammmmmsﬂizmamw%’juqa nsudasnm Wandvesnisasienm Msuszanann
Fudu madianennin nsatadnuasy M1sunLIUTezmIngII Massiieg madilanmdesdu
nsUssendldunMsiTringuasauintanmlutagdu

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  UjUANTIAINTININAW TGS 1(0-3-2)
(High-Voltage Engineering Laboratory)
FuniidieaSounniau : 01205356
ﬂﬁﬁ’amilﬁmﬁ’uﬁm'ﬁ'L‘%Uuiu%ﬁmmimiw%Lmqﬂ

Laboratory experiments on topics covered in High-Voltage Engineering.

01205487  UUANIIN1TIATIZATZUUIWRIAAY 1(0-3-2)
(Electric Power System Analysis Laboratory)
JufideaFeuninou : 01205352
UtRnsiRafumsesgissuulniimgs | uazmsliengiszuulilindds |
Laboratory experiments about Electric Power System Analysis 1 and electric Power

System Analysis 1II.

01205488  UHUANITNITAIUANNTZUIUNNS 1(0-3-2)
(Process Control Laboratory)
JuniideeSeunnnou : 01205473 visewieufiu
UHUANSE M UININTAIVANNTTUIUNNT

Laboratory for Process Control.
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01205490  @vfiafnwI 6

(Co-operative Education)

nsufuRnuluaniulszneunisludnuuendnaudiasn Welildussaunisaiannnisly
UftRnuildsuneumnedmiuauisianssulwih

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

assisnment for Electrical Engineering.

01205491 lassauddanssuluda | 1(0-3-2)
(Electrical Engineering Project 1)
AonuaznIeuvinlassuiiuiaulsluaiviennssuludi

Select and prepare interesting project in electrical engineering.

01205492  Sosawizmeiaanssulnfiniias 3(3-0-6)
(Selected Topics in Power Engineering)
Anwteiiuaulansimnssulniiigs

Study in selected topics in power engineering.

01205493  (399LRNIZNINIAINTTUAIVANLALNTIN 3(3-0-6)
(Selected Topics in Control and Measurement Engineering)
AnwvenihaulaluanvImnssuaiuANLaEn1TIn

Study in selected topics in control and measurement engineering.

01205494  |5URNITNI9IAINTSUFDES 3(3-0-6)
(Selected Topics in Communication Engineering)
Anwdenuiaulaluaivnicinssudaans

Study in selected topics in communication engineering.

01205495  SauanIzN1IAINITudanNTaling 3(3-0-6)
(Selected Topics in Electronics Engineering)
Anwrndenuiaulaluaivdenssudidnnseind

Study in selected topics in electronics engineering.



01205497
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dunun 1
(Seminar)

° a o Y A a ) a a
nmsiauelazedunendenhaulamamnssulwihluseduuSyans

Presentation and discussion on current interesting topics in electrical engineering at

the bachelor’s degree level.

01205498

Ugyniie 1-3
(Special Problems)
nsEnEwarAuAIIMIAmNTsUlisEauUSU1es waziSsussadswdusienu

A}

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

compiled into a written report.

01205499

Tassaudaanssuluda Il 3(0-9-5)
(Electrical Engineering Project II)

FurdideeSeusnniou : 01205491
lassnusediesnnivlassnudenssulii |

Continuing the same project as in electrical engineering project |.
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