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L] wuunmalnamedidnnsefindidudendn (E-leaming)
L] wuunslnansdumasiue

2.8 mMavigulauniigiin MeAvwazn1sameilsutsudiuaadugaudne (G13)
JulumudetiduaardumalulaBnszasundninunmsainnssds eemsfng 52 6 U
Joudin@nwn w.e. 2557(A1ANWIN N)

3. vangasuaransddaeu

3.1 wdngsliszyneanBondaiolul
3.1.1 UUNUIENATINAADANANEAT
Muuu 1.1 fidr@nsdusausyanln mheinsiunasandngns 48 nueAe
Muuu 2.1 fiird@nsdusausyanin mheinsiunasandngns 48 AN
Muuu 2.24uddnsndnsasyanes wihefnsumaenndngns72 wiefn

3.1.2 Taseairavdngns

Y v e o & a [ = o v aw = °o a a ¢l
wuu L1giidAnwduiavsyain Wuwkunsfnuinidun1s3delaeiinsvining 1 dnusa
neliiAnnnuslninienrarvualiissunedviiudursevinanssunaivinisduiinduildlag

laiduninein
Wuu 1.1 48 WU2BNA
N, NUINIYINYANUS a8 MU8AR
Y. RUIAIVIFULUN* 1 nihein*Syulneluduniienn*
A. NUINIYINTTIFE* 3 whedn  *Seulpeluduniiene*
3. MIANAFDUAIINS 0 nein

Y v o o & a [ = S v awv = o a a s Ao
wuu 2.1 AN wdsaU gy nluukunis@nwidunisidelaginisinineinus 1
AN MEILAZAB MARANNATIMINITINNThar IV Tnas Anwsgiviiuss

BuUU 2.1 48 WUWAN
N, NUINIYINYITNUS 36 MUBAR
U. VA IEAULUN* 1 nein*seulneliiuniagnn*
A. NUINIVINTIFY* 3 wiein  XSeulpgluduniene*
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3. MNAIVINUFIUA Y

AINTTUTLUUMINGATUGY 6 Whenn
3. MIANAHOUAIINS 0 ivetiaty
2. YAIYLEeN 6 iveishid

Y v = o & a o @ =2 v awv = o a a s Ao
wuu 2.250 AN wd Uy nsiduliunsAnmiidunsidelaginisvinineinus 1l
AN MGz MARANNATIMINMITINNThar IV TnasAnwsgiviiaas

WUU 2.2 72 wdqenn
. NUINIVIINYITNUS 48 nwhn
. NIV IFULUN* 1 wiein*syulneliiunignn*
A. NUINIYINTIFE* 3 wiein  *Sgulpgludunienn*

3. MNAIVINUF IS

%'Jﬂﬁmzwﬂ’ﬁmﬁméﬁy’uqq 9 Whene
3. YINANAFBUAIINS 0 nuIYnn
2. VI Laen 15 Ternl
3.1.3 3797391
WuU 1.1
1. NUINIVIINLITNUS 48 WU2BNH
midefin (UTTENe-UfUR-Anwnienued)
12018401 WNYINUS 48 (0-12-6)
THESIS
9. AUINIVIFUNUN 1 wdaein  *Seulngludunienn*
idgin (UTsEN8-UfUR-Anwdienuas)
12018001 Augun 1(0-3-2)
SEMINAR
A. YUINIVINSIAY 3 wilefin  *Seulagludunienn*
idgfin (UTTENe-UHUR-Anvfiienued)
12018602 581 08UITIYEMSUNISHAILINTEUIUNITHER 3 (3-0-6)
RESEARCH MEDTHODOLOGY FOR MANUFACTURING PROCESS
3. NUIANATIUANS 0 wuqefin

UnAnwavdesamelyuaay nansaaulIzaosiununtetsiuvaantunaluladnszaaundin
ANNIMTAIANTEUY 11PENSANMITEAUTTIRAN Y W.A. 2557 Uagdsiasunaminuusenieaatu
WALLLAENTEUNA NIV TAIANTETY LTBANATNINTTIUAINTNIWIBINGY SEAUTTANANK
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LUy 2.1
. NUINIYIINYITNUS 36 WUNA
idgin (UTTENe-UHUR-Anedienued)
12018501 NN 36 (0-18-9)
THESIS
. NUINIVIFUNUN 1 wuaenn  *seulaeglyduniignn*
milgfin (UTsENe-UUR-AnviienuLed)
12018001 dunun 1(0-3-2)
SEMINAR
A. NUINIVINTTIVY 3 wuaein  *seulaegluduniignn*
wiaein (UssE1e-UfuR-Anwdienuas)
12018602 e 08UATIYANNSUNITHAILINTLUIUNISHAR 3 (3-0-6)

4 MUINIVINUFIUAIUIAMNITTUTEUUNTNENVUGS 6

12018811

12018812

12018813

12018814

12018815

12018816

12018817

RESEARCH MEDTHODOLOGY FOR MANUFACTURING PROCESS

wuenn (18an 2 s183%1)

e (Ussene-ufuR-Anedienuiad)

LuudaeIadamansiilognansunKaR 3 (3-0-6)
MATHEMATICAL MODELLING FOR MANUFACTURING INDUSTRY
AoufimesliionseenuuULAzASHAR 3 (3-0-6)
COMPUTER AIDED DESIGNS AND MANUFACTURING
nsUssgnAsyuudnludRdmunseuiunsnangeamvnssy 3 (3-0-6)
APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS
’B’acﬂmam%lﬂaqmamﬂﬁmmiwﬁm 3 (3-0-6)
MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY
sruvanesnalamdmiunsvudiagnsuan 3 (3-0-6)
EMBEDDED SYSTEMS FOR LOGISTIC AND MANUFACTURING
mﬁLﬂiﬂaﬁé’ﬁyﬁymuazizwLﬁamuﬂizqﬂm‘iuqmmmsim 3 (3-0-6)
ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS
NMTIATMTERREMTURAMNTIY 3 (3-0-6)
STATISTICAL ANALYSIS FOR MANUFACTURING INDUSTRY

U5.0.3MINTIUTTUUNTHARTUER INe8WIANTIUNITNERTUES a3,
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12018818 miaaﬂLLUULLa3ﬂssmumiwﬁmﬁm%’wﬁmﬁm%sﬁugﬂ 3 (3-0-6)
DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES

12018819  MSIANITNENIURAFINATTY 3 (3-0-6)
INDUSTRIAL ENERGY MANAGEMENT

12018820  mnuhuldmsaduusimantiinlunszuiunisuan 3 (3-0-6)
ELECTROMAGNETIC COMPATIBILITY IN MANUFACTURING

12018821 ﬁaﬁﬁaﬁmaiﬂuﬁmszwmﬁmﬁmﬁﬁ”’uqq 1 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 1

12018822 vhdedmassluFessruumanantugs 2 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 2

12018823 ﬁaﬁﬁaﬁmaiﬂuﬁmszwmimﬁmﬁﬁy’uqa 3 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 3

. NUIANATIUAINS 0 Tetinl

unfnwagresamelouasy Han1saeuIvdeunuetedsAurasantuwmalulagnseaoung i
ANMMNTAIANTEUY 1IMENsANIsEAUTMARANYY WA, 2557 UagdgdodrunamnIuUseniAaatu
waluladwszaouindninnummsainnszds Feunausiumsgruauinwdingy seautdindng

2. NUINIYABN 6 WUBNA

TinAnwndeniZeumunguiviiauledsoluil

1. ngEivImuNsIaRIIeRRNiIwesdmsuImNssu (Computer Simulation for Engineering)

2. ﬂﬁjua%’lﬁm%ﬂamﬂﬁm%ugﬂ (Advanced Engineering Materials)

3.NguvINUsTUUERLULR (Automation System)

4. ngadgsuiAueansuaIfINTIUAwwes (Optics and Laser Engineering) (Optics and Laser
Engineering)

5. IR UsTUVANDINaRadI (Embedded System)

6. NALITINUNITUTELAKA ”ﬁp,ﬁp}msﬂzuqqﬁm%’umﬂﬁu%’aga (Advanced Signal Processing for Data
Storage)

7. nA1ATINUNTUTUUTINSHENTNERR (Statistical Productivity Improvement)

U9.A.3fMNTINTTUUNMINARTUER IMeEeUIRNTIUNSHAATUES @38,
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1. NFUIVIRIUNITINADINABNNAABTAMTUIAINTIU (Computer Simulation for Engineering)
midefin (UsTENe-UUR-AnvnlenuLed)

12018121 AT IATIENILDEUITITFavvaInauLdvan LA

dmsudsgalihatouaznissuniunialndi 3 (3-0-6)
APPLIED NUMERICAL ELECTROMAGNETICS IN ESD/EMI

12018122 2w95Bidnmsetindannuigs 3 (3-0-6)
HIGH-FREQUENCY ELECTRONICS

12018123 ADNNUAADIVINUIAINTTY 3 (3-0-6)
COMPUTER AIDED ENGINEERING

12018124  szidsudslwluniefiuuslunuiaingsy 3 (3-0-6)
FINITE ELEMENT METHOD IN ENGINEERING

12018125 waransvaIliali iU 3 (3-0-6)

COMPUTATIONAL FLUID DYNAMICS (CFD)

2. NNAIYIAUIAAIAINTINVUGY (Advanced Engineering Materials)

midgfin (UsTENe-UfUR-Anwnienued)

12018221 Jandiénnsednd 3 (3-0-6)
ELECTRONIC MATERIALS

12018222 aquislsBianvisnuaznisuszens 3 (3-0-6)
FERROELECTRIC MATERIALS AND APPLICATION

12018223  wAluladuaznszuiunIsiAdauTauuIa 3 (3-0-6)
THIN FILM DEPOSITION PROCESSES AND TECHNOLOGIES

12018224 NFIATITNIENNLALTUATIVDITER 3 (3-0-6)

PHYSICAL AND CHEMICAL CHARACTERIZATIONS OF MATERIALS

3. NNAIYINTUTTUUALUTRA (Automation System)

milgAn(ussene-uua-Anwidienuias)

12018302  msi3vuveaaiesdns 3 (3-0-6)
MACHINE LEARNING

12018304  wallalulygyUsshivg 3 (3-0-6)
TECHNIQUES IN ARTIFICIAL INTELLIGENCE

12018321 ANSUTTUIANANIN 3 (3-0-6)
IMAGE PROCESSING

12018322  4nsnavimy 3 (3-0-6)

MACHINE VISION

U9.A.3fMNTINTTUUNMINARTUER IMeEeUIRNTIUNSHAATUES @38,
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12018323  mMsiseuiaRTEmsuInInavie 3 (3-0-6)
Pattern Recognition for Machine Vision

12018324 ﬁugmmaﬂmaﬁdwﬁaiau 3 (3-0-6)
Introduction to Neural Networks

12018325  TVINYMNNUTNTIH 3 (3-0-6)

Genetic Neurobiology

4. NFNAIYPIUTIAUAIEATUAZIAINTTUALYS (Optics and Laser Engineering)

Ume.2

miagin(ussene-uuR-Anwalgnuie)

12018421 Fandvesgunsalfssah 3 (3-0-6)
PHYSICS OF SEMICONDUCTOR DEVICES

12018422 ieResilouazgunsaloaulndidnnsotind 3 (3-0-6)
OPTO-ELECTRONICS COMPONENTS AND DEVICES

12018423 aunsaiBdnvisedndduniduazdidnvsedndiuila 3 (3-0-6)
ORGANIC AND PRINTED ELECTRONIC DEVICES

12018424  wguivedlnladalarlminITTuniauas 3 (3-0-6)
PRINCIPLE OF PHOTONICS AND OPTICAL ENGINEERING

12018425  ialwes 3 (3-0-6)
LASERS

12018426  wilulvlailed 3 (3-0-6)
NANOPHOTONICS

5. NNAYIEUTTUUENDINAENE (Embedded System)

wva =

milgin(usseng-UuR-Anyalgnulas)

12018521  N1s0@NMUUIEULANBINAEIMILazN15UTTENA 3 (3-0-6)
EMBEDDED SYSTEM DESIGN AND APPLICATION

12018522 lalaslnswawefuagnmsdonseldnudmiussuvanssnailsi 3 (3-0-6)
MICROPROCESSOR AND INTERFACING FOR EMBEDDED SYSTEM

12018523  mswawssuulfuinisuaglusunsudssgnduuulamusesa 3 (3-0-6)
OPEN SOURCE OPERATING SYSTEM AND SOFTWARE DEVELOPMENT

12018524  n1sUsvInaANadyy InuasNITUTELIANANIN

UUTTUUALBINAR 96 3 (3-0-6)
SIGNAL AND IMAGE PROCESSING FOR EMBEDDED SYSTEM
12018525  Yayaysehiuguazinilostayadmsuvenleled 3 (3-0-6)

ARTIFICIAL INTELLIGENCE AND BIG DATA ANALYTICS
FOR INTERNET OF THINGS (IOT)

U9.A.3fMNTINTTUUNMINARTUER IMeEeUIRNTIUNSHAATUES @38,
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6. nguAMRIuNIsUszaaRadyyIMtugidmsunsiiudeya (Advanced Signal Processing for
Data Storage)

midgfin (UTTENe-UUR-Anvnlenued)

12018621 #ugrumalulafensafarding 3 (3-0-6)
FUNDAMENTAL OF HARD DISK DRIVE TECHNOLOGY

12018622 mMyUTeinanadyao 3(3-0-6)
SIGNAL PROCESSING

12018623 nsUssinadyaadluszuuduindeya 3 (3-0-6)
SIGNAL PROCESSING IN DATA STORAGE

12018624  wQufnsnsa 3 (3-0-6)

CODING THEORY
12018625 wguinadnsviatugeuagnmsUszgndldan 3 (3-0-6)
ADVANCED CODING THEORY AND APPLICATIONS

7. NNAYIEIUNITUTUUTINTNENTIEER (Statistical Productivity Improvement)
midefin (UsTENe-UUR-Anvnlenued)
12018721 NIATUANAUANLTIANA 3 (3-0-6)
STATISTICAL QUALITY CONTROL

12018722 N1590NLUUNTNAGRLURAAMINTTUNITHER 3 (3-0-6)
DESIGN OF EXPERIMENTS IN PRODUCTION ENGINEERING
12018723 ilestoyauaziadosiiolinszs 3 (3-0-6)

DATA MINING AND ANALYSIS TOOLS

LUy 2.2
. uINIYIINeITNUS 48 BN
idgfin (UTTENe-UHUR-Anefienued)
12018401 NN 48 (0-12-6)
THESIS
V. NUINIVIFUNUN 1 wulein  *seulaglyduniignn*
miaefn (Uss818-UuR-Anunaienued)
12018001 AUuU 1 (0-3-2)
SEMINAR
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A. NUINIVINTIY 3 wiein *Fgulaglsidunienn*
midgin (UTT818-UfUR-Anwiienuas)
12018602  seiUgUiTITAMTUNIWAUINTZUIUNITHER 3 (3-0-6)
RESEARCH MEDTHODOLOGY FOR MANUFACTURING PROCESS
1. mjfmaﬂnﬁ’ugﬂuéﬁu%mﬂiimzwnﬂiwﬁm%’uqq 9 iegna (1Hen 3 $18311)
midefin (UTTENe-UUR-Anvnlenued)
12018811 Luudiameadamansiilognavnssunsnan 3 (3-0-6)

MATHEMATICAL MODELLING FOR MANUFACTURING INDUSTRY

12018812 AoufiumedlilonseenuuuLaznsHAR 3 (3-0-6)
COMPUTER AIDED DESIGNS AND MANUFACTURING
12018813  misUsvendszuudnludfdmsunseuiumndnenaivnssy 3 (3-0-6)

APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS

12018814 ’3’3@ﬁﬂﬂ@%LﬁaqmaﬂﬁﬂiiMﬂ']imam 3 (3-0-6)
MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY

12018815  szuvaNenailsdmiunisuudarnIsNGn 3 (3-0-6)
EMBEDDED SYSTEMS FOR LOGISTIC AND MANUFACTURING

12018816  mlATzdygaLazsEUUB STy ndlugRa gl 3 (3-0-6)
ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS

12018817  MTIATIMIIADAGMTURRAMNTTY 3 (3-0-6)
STATISTICAL ANALYSIS FOR MANUFACTURING INDUSTRY

12018818 miaaﬂLLUULLa3ﬂssmumiwﬁmﬁm%’wﬁmﬁm%sﬁugﬂ 3 (3-0-6)
DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES

12018819  NMSIANITNEANIURAFINATTY 3 (3-0-6)
INDUSTRIAL ENERGY MANAGEMENT

12018820  emidnuldvmanduntmdnliiihlunszuaunisnae 3 (3-0-6)
ELECTROMAGNETIC COMPATIBILITY IN MANUFACTURING

12018821 ﬁaﬁﬁaﬁmaiﬂuﬁmszwmﬁmﬁmﬁﬁ”’uqq 1 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 1

12018822 vhdedmassluFessruumanantugs 2 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 2

12018823 ﬁaﬁﬁaﬁmaiﬂuﬁmszwmimﬁmﬁﬁy’uqa 3 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 3

U9.A.3fMNTINTTUUNMINARTUER IMeEeUIRNTIUNSHAATUES @38,
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Q. NUIANATIUAINF 0 i

UnAnwazresameleuasy Han1saeuIrieunuetetsAuasantumalulagnszasundiin
ANNITAIANTEUY 119ENSANMITEAUTMTIRAN Y W.A. 2557 UagdsiasiunamimuyUseniaaatu
waluladwszaouindinnummsainnszds Feanmsiumsguauinwsngy seautudindng

a = ] a
Q. NUINIYILAdN 15 NUB-NA

ThinfnwidanGeumunguivfiaulaedaluil
1. NHAMINIUNTINRRINNARUTIMBTAMTUIAINTTU (Computer Simulation for Engineering)
2. ﬂa:ufm’lﬁ’mfaﬂamﬂﬁm%u@ (Advanced Engineering Materials)
3.NgU3PUTEUUBNLUITR (Automation System)
4. nFadvIsuiAuAEnsLAIAINTIULALLeS (Optics and Laser Engineering)
5. NI UTTUVANDINARAET (Embedded System)
6. ﬂaju%ﬁmmiﬂizmamaﬁmmwm%uqqém%’umilﬁm’faga (Advanced Signal Processing for Data
Storage)
7. nALITINUNTUTUUTINSHENTNERR (Statistical Productivity Improvement)

1. NFUIVIRIUNITINADINNABNNAADTAIMTUIAINTIY (Computer Simulation for Engineering)
idgfin (UTTENe-UHUR-Anwiienued)
12018121 MAs1evseleuitiBaiavasnauusivanii

dmsuuszglnihadinuaznissuniumalnii 3 (3-0-6)
APPLIED NUMERICAL ELECTROMAGNETICS IN ESD/EMI

12018122 2s95Bidnnsetindainuigs 3 (3-0-6)
HIGH-FREQUENCY ELECTRONICS

12018123 ADNNULADIVILNUIAINTTU 3 (3-0-6)
COMPUTER AIDED ENGINEERING

12018124  szideuddlvlunieduudlunuimngsy 3 (3-0-6)
FINITE ELEMENT METHOD IN ENGINEERING

12018125 warmansvadlvialieiuIn 3 (3-0-6)

COMPUTATIONAL FLUID DYNAMICS (CFD)

U9.A.3fMNTINTTUUNMINARTUER IMeEeUIRNTIUNSHAATUES @38,
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2. NgUAIPINUIAAIAINTINVUGS (Advanced Engineering Materials)

idgin (UTsEN8-UfUR-Anwdienus)

12018221 Jandidnvseiind 3 (3-0-6)
ELECTRONIC MATERIALS

12018222 Januislsdidny3nuaznsussynd 3 (3-0-6)
FERROELECTRIC MATERIALS AND APPLICATION

12018223  wAluladuaznszuIunIsiAdauTaLuIN 3 (3-0-6)
THIN FILM DEPOSITION PROCESSES AND TECHNOLOGIES

12018224  MITHATIEMTINENNUALLTAATIVRITER 3 (3-0-6)

PHYSICAL AND CHEMICAL CHARACTERIZATIONS OF MATERIALS

3. nguIvIRUITUUEALULR (Automation System)
milgin(ussene-Uua-Anwialenulas)

12018302 msi3vuveaaiesdns 3 (3-0-6)
MACHINE LEARNING

12018304  wiallalulgausehivg 3 (3-0-6)
TECHNIQUES IN ARTIFICIAL INTELLIGENCE

12018321 A1SUTEUIAHNANIN 3 (3-0-6)
IMAGE PROCESSING

12018322  4nsnavicy 3 (3-0-6)
MACHINE VISION

12018323  MsisgUIIRNEmTUININAIvIAY 3 (3-0-6)
PATTERN RECOGNITION FOR MACHINE VISION

12018324 ﬁugwumaﬂmﬂﬁzjwﬁﬁau 3 (3-0-6)
INTRODUCTION TO NEURAL NETWORKS

12018325  F¥IngmeiugnITy 3 (3-0-6)

GENETIC NEUROBIOLOGY

4. NFNAIYPITUTIAUAIEATUAZIAINTTUALYS (Optics and Laser Engineering)
milgin(usseng-uuR-Anualgnulas)

12018421 Fandvesgunsalfsdanh 3 (3-0-6)
PHYSICS OF SEMICONDUCTOR DEVICES

12018422 inSesilenazgunsnioaulndidnnsetind 3 (3-0-6)
OPTO-ELECTRONICS COMPONENTS AND DEVICES

12018423  gunsaldidnvsetinddunsduasdidnnsedndiuile 3 (3-0-6)

ORGANIC AND PRINTED ELECTRONIC DEVICES

U5.0.3MINTIUTTUUNTHARTUER INe8WIANTIUNITNERTUES a3,
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12018424  wgufvedlnladalarlminITTuniuas 3 (3-0-6)
PRINCIPLE OF PHOTONICS AND OPTICAL ENGINEERING

12018425  iawwed 3 (3-0-6)
LASERS

12018426  wlulvllwdlad 3 (3-0-6)
NANOPHOTONICS

5. ngu3VIAIUTTUUANDINARIAD (Embedded System)
milgin(ussene-UuR-Anwalgnuie)

12018521 N159BNKUUTEUUANDINARMLaENITUTEYNA 3 (3-0-6)
EMBEDDED SYSTEM DESIGN AND APPLICATION

12018522 lulaslwsiwawesuaznsidenseldanudmsussuvansanailsda 3 (3-0-6)
MICROPROCESSOR AND INTERFACING FOR EMBEDDED SYSTEM

12018523  mswawnszuuvUdRnsuaglusunsulssenduutleinugesa 3 (3-0-6)
OPEN SOURCE OPERATING SYSTEM AND SOFTWARE DEVELOPMENT

12018524  nsUsTRIaNadYIMLaENTUTENIANAN N

UUTEUUANDINAR A 3 (3-0-6)
SIGNAL AND IMAGE PROCESSING FOR EMBEDDED SYSTEM
12018525  Uayaysehvguasivilosteyadmivyaleled 3 (3-0-6)

ARTIFICIAL INTELLIGENCE AND BIG DATA ANALYTICS
FOR INTERNET OF THINGS (I0T)

2
[

6. nguAVIRIUNITUsZINANad Y IMTUgIdmSunIsiutaya (Advanced Signal Processing for
Data Storage)

idgfin (UTTENe-UHUR-Anviienued)
12018621 dugruwalulafensadardilng 3 (3-0-6)

FUNDAMENTAL OF HARD DISK DRIVE TECHNOLOGY

12018622 nsUsTIRaNady I 3 (3-0-6)
SIGNAL PROCESSING
12018623 nsUssanadyanadlussuuiuiinteys 3 (3-0-6)

SIGNAL PROCESSING IN DATA STORAGE

12018624  QufNIsLNIva 3 (3-0-6)
CODING THEORY

12018625  wmuinmadnsiatugeuarnisussgndldan 3 (3-0-6)
ADVANCED CODING THEORY AND APPLICATIONS

U9.A.3fMNTINTTUUNMINARTUER IMeEeUIRNTIUNSHAATUES @38,
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7. NNAYIEIUNITUTUUTINTNENTIEER (Statistical Productivity Improvement)
milefin (UsTENe-UUR-Anvnienued)
12018721 NIAIVANAMN NG 3 (3-0-6)
STATISTICAL QUALITY CONTROL

12018722 MI0BALUUMINAGILUERAMNTIUNITHER 3 (3-0-6)
DESIGN OF EXPERIMENTS IN PRODUCTION ENGINEERING
12018723 ilestoyauaziadosiiodinszs 3 (3-0-6)

DATA MINING AND ANALYSIS TOOLS

S GRLE
AUNNIYVDISHAUTZA5187U7
SPEIY Anualiidudlaulazeisnes 8 nan

WA 1,2 lawnay 12 wanedls  nerduuinnssunsnantugs
SYEAIN 3,4 lauiae 01 unefis @13 IEINTIUTLUUNMINANTUES
AR 5 loudaa 8 wnedy  szAuUTeygLen

% U dl % 1 = o % dl a
SYEsT 6,7,8  lawAav WL A1AUNIVINN

AMUNUVRITHAUTLIINITHBUTLAUUUNAANE
SN Avualidudalay 8 uan

SYEAIN 1,2 lownay 99 vaneds  swauszInisasuseaulun@ne
wiadmn 34 louflay 12 vanelie Inendeuinnssun1sHantugs
SYEAIN 56 laumay 01 vunefs  @1v13YIAmINIINTEuUNSHARTUES
e 7 loune 8 e seAuUIeyglen
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1. YUINIVIINYITNUS 48 WU28in
iagin (UTsE18-UfUR-Anwnienuas)

12018401  mgiwus 48 (0-12-6)

THESIS

UsRuneu : Lidl

PREREQUISITE : NONE
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This course provides searching information technology to track and prepare
initiative research and development on information and system engineering. Opportunities for a
student to do research under the supervision of his/her advisor. The research should emphasize

the originality and aim toward new and useful results in engineering sciences.

2. NUANAITIFUNU 1 waein * Seulaglidunuiein®
idgin (UTsE18-UfUR-Anwrnienuias)

12018001  &uuwA 1 (0-3-2)

SEMINAR

UsRUneu : lidl

PREREQUISITE : NONE
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Waneuansavesindnuluniseuazdilaunaumanaiandoutansise LAZOSUIENALAL
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fsuilansdunularanznssuMslunsduuu

This is the required courses which must be taken consecutively by master and
doctoral students. The purpose of the course is to develop the students' ability in reading,
understanding and presenting the technical papers, the student must be assigned to have a
presentation of research papers or his/her research under the supervision of advisor to an

audience and committee in a seminar.
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A. NUINIYINI5IDY 3 wiaenn *Geulaglidundiein®
idgin (UssE18-UfUR-AnwnienuLaq)
12018602  3x1U8UISIVUAIMIUNITWAILINIZTUIUNIINER 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS
FdsAuneu : ladl
PREREQUISITE : NONE

PANNNTVBITLLTEUATY ANNSTUNTEUIUNTHANTILDTIUTENDUMIYNITHIWNEINUIVD S
Y N156152913300N55U N15AR IATIEN Lag Useiliuussiaudiay nsinsendeiauanisive waila
ASTYY AENANTULEUDINUINY

Principle of research methodology for manufacturing process including problem
source literature survey, critical thinking, analysis and evaluation, preparation of research

proposal, Research writing and presentation techniques.

uuy 2.1 fdhAnwdniauiyyin

. YUINIVIINYITNWUS 36 WUBAA
iagin (UTsE18-UfUR-Anwnienuaq)
12018501  ANIUWUS 36 (0-18-9)
THESIS
FdsAuneu : ladl
PREREQUISITE : NONE

I3 & v 1% A a = = a o «  a v a
LUUﬂ'ﬁa‘UF"I‘L!‘Vi']sﬂagaL‘W@ﬁ]@G]']NL‘V]ﬂI‘LIIaEJLLangifJiJﬂ'ﬁ'JQ?J GLULi'E)Q‘VlLﬂEJ'Jﬂ‘U'Jﬂ'JﬂﬁiﬂJ

[

FEUUNTHARTUGS NTBN1TNARBLNBLATENNNITELTIAUAATISY WasimuIwide |

a

Unlonalw
thAnwwihmsiseneldinismuauvesenansdivinunlaoihlunmsidenlnlinaaulmie

This course provides searching information technology to track and prepare
initiative research and development on information and system engineering. Opportunities for a
student to do research under the supervision of his/her advisor. The research should emphasize

the originality and aim toward new and useful results in engineering sciences.

9. RUINIFUNUT 1 wudein * Seulaglidunuieia®
iagin (UTsBNe-UfuR-Anwiienuas)
12018001  &uuwA 1(0-3-2)
SEMINAR
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FwdeRunieu : Tl

PREREQUISITE : NONE

Juiiduinfizdosufiidmivindnun gy inazienaavszasdvesinifiie
fauunenuanansnvesindnuluniseuuasdrlaunaumamedandonsiiniside waveSuiomauns
suilimsdununiindnwidosausunanuiderienanuidenielinismuauvesenansdivinwun
AsUTlansduLuuarAnENTINNT U SENLU

This is the required courses which must be taken consecutively by master and
doctoral students. The purpose of the course is to develop the students' ability in reading,
understanding and presenting the technical papers, the student must be assigned to have a
presentation of research papers or his/her research under the supervision of advisor to an

audience and committee in a seminar.

A. NUIAIYVIN1TI98 3 widaena * Reulaglitdunulein®
idgin (UTsE18-UfUR-Anwnienuas)
12018602  3xtU8UISIVUAIMIUNITWAILINIZUIUNIINER 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS
FdsAuneu : ladl
PREREQUISITE : NONE

[

PANNTVBITLLUEUINY  @1UTUNTEUIUNTHANTL LD UTENDUAIENSUILAEINUIVD S
Ty msdrmmssaunssy mMsan WaTesd way UsellulssiiudAy nmswlsudelausnisive wada
ALY LAENNSUNAUDNUITY

Principle of research methodology for manufacturing process including problem
source literature survey, critical thinking, analysis and evaluation, preparation of research

proposal, Research writing and presentation techniques.

4. ﬁmﬁug']uﬁmﬁmnssmzwnwwﬁm%’uge 6 Milenn
\FanBaumuseivdail
idgin (UssE18-UfUR-Anwrnienuas)
12018811  WUUTIABUTIAUAAIEATHIUIAINTTUIZUUNITHER 3 (3-0-6)
MATHEMATICAL MODELING OF PRODUCTION SYSTEMS ENGINEERING
FwdeRuneu : il
PREREQUISITE : NONE
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Juildnuds nmsanvestideiifsitestunguiaiuingfuvesseinnvesszuy
nsuansulaLn FTUUNTREARUUBUNTY LAETEUUUTENauNISNARKUUBYN TN I8 latn1snan
wuUsEsa latnsuanuuuiiounsus sauTuuuiaemndinmansvenndednslusruunsnanuay
wudaemadaaanivesgunaninisdanistan Sntaguszasduiwemdnansd fde ooduse
Aenduguuuuinasgumant uagdlifuinszuunimanildfvazansuifunisdusuuuuinsguld
014l Usmiiudeansusdmsiiwesasthm@nuiauiu msTausvansnwluwivesUSmanuild

nsvinulunszuIunskas wazduidusaguaunie {Jfgmm%ﬁﬂigﬂ%ﬁgu uay
VINRARY, AMNINYDINGN 0], mmﬁ&wﬂ%mgﬂﬁﬂ g @méjﬂwmsfﬁﬂin
AMINTIUTTUUNIHAR naedATesiouaznsdifinwivesnsaiiauuusians

The course include overview of relevant topics of Probability Theory Serial lines,
assembly systems, lines with re-work, re-entrant lines including mathematical models of
machines, and mathematical models of material handling devices. Another purpose of this
course is to discuss these standard models and indicate how a given production system can be
reduced to one of them. The issue of parameter identification is also addressed. Performance
measures in terms of throughput, work-in-process and finished goods inventory, blockages,
starvations, product quality, customer demands satisfaction, and transient characteristics.

Production Systems Engineering Toolbox and case studies of modeling

12018812 ABNRLABSINEN1TIBNUULLAZNITHER 3 (3-0-6)

COMPUTER AIDED DESIGNS AND MANUFACTURING

FreRuneu : Ll

PREREQUISITE : NONE

ednigaduluiinsldnussmeswensuasaeufunesdaiunldlunsudtymi
LﬁﬂﬁuﬁﬂumsmumsmﬁmL%'uﬂzymtﬁmﬁumiﬁu TAssasaveanda nsluaveswesvan, TadWand,
nsEuUsEANE NN, QU ﬂaﬂﬂisaumszﬂuﬂﬂﬁﬂjwaﬂmsaﬁmﬂ%ﬁmesﬁﬁzgmﬁLﬁmﬁﬁu,aamwu
Han s, anAlTekarUTUUTINTEUIUNTHER

This course focuses on the practical applications of computer software applied
for solving actual problems in manufacturing processes such as the problems related
tovibration, solid structure, fluidflow, multiphysics, optimization, thermal etc. The experience in
the course can be applied to analyze the problem, design product, reduce cost and improve

manufacturing process.

12018813  msUszenaszuudnludfdniunszuIumsHangaavnssy 3 (3-0-6)
APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS
ndeduneu : Ll
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PREREQUISITE : NONE

M3UszynaldsruuSnluiAnigeainssy Usenoumen1sseyasmsnduressyuu n1s
duvsinngunsaliing o wewmes aunsalAluAl Laslwulwes ATEUAGURINITINTEUU N15UNTIENYT Uay
BNINAFBUNNTLUUBNLUTRENAIMNTIN 4.0 LavdInTINeImINTsy

Applications of industrial automation systems, including identification of system
requirements, equipment integration, motors, controllers, and sensors, Coverage of set-up,

maintenance, and testing of the automated system.Industry 4.0 and engineering metrology.

12018814 5’aqﬁ1am‘lﬁaqmmmiiumiwﬁm 3 (3-0-6)

MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY

FrsRuneu : Ll

PREREQUISITE : NONE

Anilusznoudelasiadiernon, fussewintezney, laseadawdn, Annuunnses,
waznsundnelutan iemaseunquisnisidsulauasaunavennlavesian audfsne q vesan
Teiun autfAnelain aud@neidivdn autiniawas audinisaniou wazautfdng waluladnis
nszvrunswanasielvsiivu gunsalansiedniuazeniafardlasi msUszendldianlavs wiind ans
Asi waglndwes

The course consists of atomic structure, atomic bonding, crystal structures,
defects, and diffusion in materials. It also will cover phase transformations and phase
equilibrium. The electrical, magnetic, optical, thermal, and mechanical properties of materials
will also be reviewed. The course is also modern fabrication technologies i.e. semiconductor
devices and hard disk drive. Applications of metals, ceramics, semiconductors, and polymers are
provided.

12018815  FeUUANDINANNAIEIUTUNTVUEILAZNITNER 3 (3-0-6)

EMBEDDED SYSTEMS FOR LOGISTIC AND MANUFACTURING

UsAuneU ; bl

PREREQUISITE : NONE

J¥niinaniensruaunIsennuUULaT RIS UUANBInatlsiid s unsHAALAYATS
Yuda Fegasyuvansnaileiafldnuldasdunsuda ssuuasadusuniddunisauds nsuszanana
Toyaifoasrsuinislvig uazszuvanesnailiuuuiunadmivaugnavngsy

This  subject describes embedded system development process for
manufacturing and logistics with example systems. Position tracking system for logistics.Big data

analytics for new services and industrial real-time embedded systems.
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12018816  M1sAAseidQINLATsTUUBNUUSEENAlUgAEMNTIN 3 (3-0-6)
ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS
UsAuneU ; bl
PREREQUISITE : NONE

o [ [

Ausiug i fudyyianazszuy dnvasvesdyaramslifiiussandiag iy
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AavUsguguiuNsUsTIIad T Uiy adineansildlunmsiauenarUszananadaygio
AU (sequence)  waFUKUUANURISUAUANNITAMAAIANTURIBURUNG W N TEU I 11T
weiludenul maieanmanugdeu (aliasing effect) n1sassdyaaiuanduynaiiiums
UNWAY NsUaLUY Z ﬁuaqé’miyﬂmé’uﬁuﬁugmmm fefturesszuy HE) nsusziwemiie
veraulnawardls @i sn1neesyuy ANLEUTUSUBINISLUAUU Z fun1swlatuudug nsudas

&
WiesAudyaaduiulselanengg n1sannisensaiuIunsuasySiesilleduiudeyailaisiigg wu
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Wudnuugy dnnudeyaiuaessniids msusndesiBaanaznisuengesideninud manaUszaty
wuuiunaianisduiumsulaiuuiidounarauandineuensasniesnnuiidsiuauuuudy
#addnin (FIR Filter) 2993ns03nmALuUBuWadlaidida (IR Fitter) fanunsouszgndlusugnanvnssy
msaaﬂLLuuuqasﬂsaQﬂuwmﬁL%ﬂﬁaLasuiﬂasl%@mauﬁasuaqé’iymwmﬁaLﬁaﬂmmnmaqmﬂmmﬁ' 13
farsannisTinisisuuineglasadawuulasmneg  (attice) wAZNSTRANIIITNTDIAINAG B
Uszaady IaieaLa

This course includes the following topics: fundamental of signal and systems,
signal & signal processing, structure of digital signal processors, hardware realizations, digital
filters, FFT processors, advantages & disadvantages of digital signal processing, the continuous-
time signals and systems with their impulse responses, frequency responses and zero, sampling
theory and signal reconstruction considered before the discrete-time signals and systems and
their transformation techniques, DFT and FFT, IIR and FIR digital filters designs for industrial

applications and their hardware point of views.

12018817  MITIATIRMLBEDRGIUTUDAAIMNTTY 3 (3-0-6)
STATISTICAL ANALYSIS FOR MANUFACTURING INDUSTRY
FwdeRunien : 1l
PREREQUISITE : NONE

wannIsiugIuvsIguganuiiasdusaradfdmiunisfinudugesdely Tudiunis
gankuUNINAaed szuuliviueu wasn1sdnaes
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A basic course in probability and statistics designed to give the student a
foundation for future study in area such as design of experiment, stochastic systems, and

simulation.

12018818  ANSOBNLUULAZNTTUIUNIKARGMIUNEAR eI dUIY 3 (3-0-6)
DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES
FwdeRunien : 1l
PREREQUISITE : NONE

Ussinnuasauaudfvedlanzuasnarafinildidudunu Ysennvesianildinniasde
U3Fu3U NIUIUNTTUTULUUANN 9 N1500NHULKAENTEUIUNTNARLLTLTKALIAT09NINad M UNIS
%

[

WUIU MIvaedugy NMIBATUTY N1IVAARURNTINALALTUNUNGINTEUIUNTHER

Types and properties of metal and plastic manufactured by forming processes,
types of forming processes, design and manufacturing of stamping dies, casting dies, injection

mold, testing of tooling and manufactured products.

12018819  M1SAANITWANURATNNTTH 3 (3-0-6)

INDUSTRIAL ENERGY MANAGEMENT

UsAuneU ; bl

PREREQUISITE : NONE

iw%mﬁﬂia°uﬂquﬁwé’ﬂﬂW{Luﬂﬁu’%mi%’mmiwé’wulugmawmqmammm LU
JEUUNTBUBIATT TEUUMAIAINN kazszuuUiuoInia msldndinumadanlugnanssy n1siiay
Soumdennduunld nsldszuundruainnieuen siutenmsudesfeaiveulaeenleduazaivey
wwausi uazaudsdulunisudn

This course covers the overview of principles of energy management from the
industrial perspectives such as building envelope, lighting and HVAC systems, the use of

alternative energy in industry, waste heat recovery, energy system outsourcing as well as carbon

emission and carbon footprint, and sustainability in manufacturing.

12018820  avandriuldvnenduusimnlniilunssutunsuan 3 (3-0-6)
ELECTROMAGNETIC COMPATIBILITY IN MANUFACTURING
AUsRuneu : Ll
PREREQUISITE : NONE

AusTldfeiumudiulimeadusimdnlai wisediofannaluiiuasaaudn
fulsnisrduusimdninin wansgnuvesnduulwaniviifessuy dymia nsdsdygrunIuasds
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Amnlgsvesdyga aulildudsduvesgunsaididnusedind msaeuszqliihadn uaz nsse
mummﬁuuﬂmﬁmlﬂﬁw mMsUeenunsTEnIU

Broad knowledge in electromagnetic compatibility (EMC).Basic idea of electronic
equipment and their compliance with EMC.Study of electromagnetic effects on system
performance. Signal spectra, transmission lines and signal integrity, nonlinear behavior of

electronic components. Study of electrostatic discharge, radiated emission.Shielding.

12017821 vhiednasslubesszuunsnandugs 1 3 (3-0-6)

SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 1
eIYATEUARULomUIaUla FagnifenlneaeuiinediussuunsHanTug
The course will cover topics of interest selected by the instructor in the field of

advanced manufacturing system.

12017822 ﬁaﬁﬁaﬁmaiﬂuﬁmizwmamﬁm%"’uqq 2 3 (3-0-6)

SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 2

seirazaseunquiomiinauls dsgnidenlaedaeufifsaiusruumanantugauasd
domduiusiutusginhtednassluFesszuunsnindugs 1

The course will cover topics of interest selected by the instructor in the field of
advanced manufacturing systemand related with the selected topics in advanced manufacturing

system 1.

12017823 vhdedmassluFessruumanantugs 3 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 3
seirazaseunquiomiinauls dgnidenlaedaeufifsniussuumanantugauasd
domduitusiuuneinitednassludosssuunmaniuga2
The course will cover topics of interest selected by the instructor in the field of
advanced manufacturing systemand related with the selected topics in advanced manufacturing
system 2.

2. MUY RN 6 NUENA
TrdnfnwidenSeununguivnaulasaluil (aunsaidendrunguiule)

1. ngEivmunsInaeIeeeNiIwesdmsuImnssy (Computer Simulation for Engineering)
2. ﬂzjm'iﬁj’]é}’mija@%ﬂ’mﬁm%uqxi (Advanced Engineering Materials)

3. NRUAINUTEUUALULR (Automation System)

4. ngadvIsuiAuAansuaIAINTIUAWeS (Optics and Laser Engineering)
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5. NAuIYIAUsTUUANRINaRas (Embedded System)
6. naIvITUNITUTEIIaNadyItugeEnsun1siiudeya (Advanced Signal Processing for Data
Storage)

7. NAIYIAUMTUTUUTINSHAAGIERR (Statistical Productivity Improvement)

1. NFUIVIRIUNITINADINNABNNAADTAMIUIAINTIN (COMPUTER SIMULATION FOR
ENGINEERING)
idgfin (UTTENe-UHUR-Anviienued)

12018121  msAwsesszloudsidsiaavvasnduuimantviii

dmiuuszglnihadauaznissundumalui 3 (3-0-6)

APPLIED NUMERICAL ELECTROMAGNETICSIN ESD/EMI

FwdeRuneu : Ll

PREREQUISITE : NONE

nMslnngsedeuinideiiarvesedunimdnliindewiu mniiugiuresaiu
wimdnlaih aumsiiugu sedeuisilsavdmiunslienegindundindnliiludennud maus
sUnss fiugu safeuitdsuardmiunsinsginduuiminlilludeud msdssgndluilam
nsaneUsylninadinuaznissuniumalngi

Introduction to numerical electromagnetics.Fundamentals of electromagnetics
theory.Fundamental equations.Numerical electromagnetics in frequency domain.Geometrical

discretization.Numerical electromagnetics in time domain.Application in ESD/EMI.

12018122  ~sasdiannsedindaruigs 3 (3-0-6)

HIGH-FREQUENCY ELECTRONICS

tsRuneu : il

PREREQUISITE : NONE

nauieduntimdninindesiu nqufvesaneidygia msleseilagldiaiedie
Tulasanl 29suamdswaznisldununmdyia nsesnwuuiasvenglagldlulasiannsudanes
2993VN8MANES wWIsilladyyadulasion

Introduction to electromagnetic theory.Transmission line theory.Microwave
network analysis. Matching network and signal flow graphs. Microwave transistor amplifier

design.Microwave power amplifiers. Microwave Oscillators.

12018123 ABUNILMDSVILIUIAINTTU 3 (3-0-6)
COMPUTER AIDED ENGINEERING

JyrTeAuneu ; hufl
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PREREQUISITE : NONE

msldnulusniavswenduiireufiawmefifietislunisiesmeiauiamnssy Jasuds
msiwszinalnluiieduug namansvedlvaliuin TafflEnd maiiulszansan uwazdug

The broad usage of computer software to aid in engineering analysis tasks. It
includes Finite Element Analysis (FEA), Computational Fluid Dynamics (CFD), multiphysics,

optimization, etc.

12018124  szuaudsinlurieamudluauiAanssy 3 (3-0-6)

FINITE ELEMENT METHOD IN ENGINEERING

FvtaAuneu : Ll

PREREQUISITE : NONE

seleudslnluiedwud AawatanisAuiaidiarlaenismaneulagUssuinain
Houlvevevdwmivaumseyiusdes sudeuiinstadldmauddamuigmitmmadudiude Gond
psAUsENeUden LarinmIulsiuanuerandaveansidasuudaslunmsuitymilasanaiuiianainves
lafduiiioados TuuniFoud dnAnwviaglddinnsussendldsedouiimelnluiiodmuddny
wilamndegnamalmnssugy msduasiion msiiaudeu faffand uwasdun

A numerical technique for finding approximate solutions to boundary value
problems for partial differential equations. It uses subdivision of a whole problem domain into
simpler parts, called finite elements, and variational methods from the calculus of variations to
solve the problem by minimizing an associated error function. In this course, students will apply
the FEM to solve several problems in engineering such as vibration, heat transfer, multiphysics,

etc.

12018125  wamlansvaslnaldeAIuIn 3 (3-0-6)
COMPUTATIONAL FLUID DYNAMICS
AsAuneu : Ll
PREREQUISITE : NONE
Juanvvenamansvedlnaildiznisdeiiauazsanesfinlunisud uashnse

Yaymnneadesiunisinavesveunal i nsluaveswesluanuudals oalild wuvanizasi ling
wuusuSeU wagwuututiu Wudu

W
i
a branch of fluid mechanics that uses numerical methods and algorithms to solve

and analyze fluid flow problems, for example, compressible, incompressible flow, steady,

unsteady, laminar and turbulent flows, etc.
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2. najm%mﬁm%a@%mnssu%’uqa (ADVANCED ENGINEERING MATERIALS)
midgin (UTTE18-UfUR-Anwrnienuas)

12018221  FanBidnwseiing 3 (3-0-6)

ELECTRONIC MATERIALS

Fvdaduneu : Lidl

PREREQUISITE : NONE

Fnwfeend® uazvdnmsiugiu TunsidenTanuay nsvurumsuszavgTandmsuay
Budnmsaiind s1uta Yangath Janladidnnin uazauiu Anwntagiiflauifidu Yaglwdledidnvin Yag
TnlsBianvian Yandidninseswin Tanuivan

Study on the fundamental principle of materials: fabrication, materials: properties
and application of electronic materials: conductors, dielectrics and insulators. Study on the
material properties: piezoelectric materials, pyroelectric materials, electro-optics, magnetic

materials.

12018222  Faquislsdidnvidnuaznsuszans 3 (3-0-6)

FERROELECTRIC MATERIALS AND APPLICATION

F0sAuneu : lidl

PREREQUISITE : NONE

mMsfnwisdnvazvesiagidautRmdlsdidnnin BnsinaudAinianenimuesiagms
Ts8udnvEn lassairvesianiiflandinslsdidnnin msthiagluuszgndlday

Study on the characteristics of the ferroelectric materials with dielectric
properties. Techniques to measure the physical properties of the ferroelectric materials.

Structure of ferroelectric materials and applications of ferroelectric materials

12018223  walulaguaznszulrunistadaulanuig 3 (3-0-6)
THIN FILM DEPOSITION PROCESSES AND TECHNOLOGIES
rdsAuneu ; laidl
PREREQUISITE : NONE

WU090951839180UsEnaulUAI8 RANNITNI9IUTDILATOLAFBUSTARAIY 9 uag

ANUTIIEEY, UsEAnSain nsmivRn ANUEINise wastedndndmiuussgnaldlunisngs wugiu
AU laYeITEUUARDULUUANS 9 WU wellanisindeulaglesi@nd weallansindeulagloidanil

The course includes the following topics: the principles of operation of

deposition equipment and its suitability, performance, control, capabilities, and limitations for
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production applications, the basic understanding of these systems such as physical vapor

deposition and chemical vapor deposition techniques.

12018224  MITIATIMBINBANULALTAATVDIIEN 3 (3-0-6)
PHYSICAL AND CHEMICAL CHARACTERIZATIONS OF MATERIALS
FwdeRunieu : Ll
PREREQUISITE : NONE
seiniliausifefumaialunsliesgidmiunsinaudivesaquazgunnives

a1309711 WeanIATaUARNIENITIAT eIl N15TATIginIas SauBensAATEvaudRnI A
uazanUAnIaNLNIN

This course provides the characterization techniques for measuring
semiconductor materials and devices. Coverage includes the full range of electrical and optical

characterization methods, including the more specialized chemical and physical techniques.

3. NguIYIRUITUUSALULR (Automation System)
iagin (UTsE18-UfUR-AnwnienuLas)
12018302  msFeuivouadosins 3 (3-0-6)

MACHINE LEARNING

FrdsAuneu : lidl

PREREQUISITE : NONE

AnwdanaiFeusvesdaneifulasdiomaeinusenoudae msUssanunsaigega
LuUaednuinaeN Sane3fiuuutimesd ganesukuUUsEINNA1E9En 1ATagUsTaIniiguwuy
"Lmsmau LL‘UﬂWﬁ@‘W i@aLﬂaiLﬁu iﬂLLﬂ BPTT/RTRL/LSTM mmsmmmauwmmam ?JWW@?WL’J@L@]@?LL&J
YU ﬂ']‘ﬁL’iEJUﬁLL‘U‘Uﬂ'J ﬂ?iL’iEJU’iLL‘U‘UVIG] S'Jﬂﬁ']ll‘uﬂ LLavaLumaaﬂaimwu%mmwg%ua LagnNIInI
LL‘UUE{J}UL’)@?LL%@

Students understand basic knowledge of essential learning algorithms. Thecourse
will cover topics of maximum likelihood and maximum a posteriori estimator, HiddenMarkov
Models, Viterbi algorithm, Expectation Maximization algorithm, nonlinear neuralnetworks and
backprop, recurrence: BPTT/RTRL/LSTM, Maximal Margin Classifier, SupportVector Machines, Q-
learning, TD-learning, Hill-climbing and genetic algorithms, informationtheory basics and

universal search

12018304  wadalulyyUszhvg 3 (3-0-6)
TECHNIQUES IN ARTIFICIAL INTELLIGENCE
FrdsAuneu : Ll
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PREREQUISITE : NONE

Anunfensuszgndldunasmaialudgoiusehvg medndseneudae fugiunis
gonuUUkAzTEazBend s usTuuaedy mswidynilagldmatianisfuniesain nsdumid
Wgay Makndgmnilaenisldinatdanieg wu ladntazdumesiliiumaia nannisanuliluieures
foya ldun Augruvomdnnsanubiviueusasnguinisdnaula lassiswedou n3aununis
Andulanuuungmeu N1939UNUNTANLTILNTS ﬂ’]i’J’]\‘lLLNULLaSﬂ’ﬁ(’ﬁ’]Lﬁu&’]u%@ﬂﬂ’]iﬁﬂuimmLﬂ%‘la\‘iﬁqfﬂi
uusfastulivesmssindulanisouy nsBeuiuuuduiniivnisussnanisiSeusiigndes

The course gives an overview of application areas and techniques in
Artificialintellicence. The course covers the following topics: design principles and
specificationmechanisms  for rational agents, problem solving using heuristic search
techniques,optimizing search; problem solving using knowledge-based techniques: logic and
inferencetechniques, reasoning about space and time, representation of ontologies;
representationand reasoning in the common sense world, problem solving using uncertain
knowledge andinformation: basic concepts of probability and decision theory; Bayesian
Networks; planningwith Markov decision problems, action planning: automatic generation of
partially orderedaction plans; planning and execution machine learning: learning decision trees;

inductivelearning; probably approximately correct learning.

12018321 NNSUTTUIANANN 3 (3-0-6)

IMAGE PROCESSING

FrvsAuneu : Ll

PREREQUISITE : NONE

Jusednsussuuneuianeiuasaiesdnsived Tusednisdseneulusenissu
feya1an1nuazn1sUszanananIn 019 n1suuaslnund NSMIVBUVBIIAE mﬁmi’mﬁgﬂmﬁ n13
ATIIFUNT N13AUNTIARINAIUWILDU N15%11 STEREO VISION mia%’mgﬂmﬂ 3D 9INFUNIN 33U
USEUIANALUUAILIA1ASE N15anddminng saudensiaunlusinsudmsunsiaaeuamnm

An introductory course on computer vision and machine vision. Topics covered
include difference between computer and machine vision, image capture and processing,
filtering, thresholds, edge detection, shape analysis, shape detection, pattern matching, stereo
ranging, 3D models from images, real-time vision systems, recognition of targets, and

applications including inspection

12018322  dnsnadviAd 3 (3-0-6)
MACHINE VISION
JdsAuneu ; bl
PREREQUISITE : NONE
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s1e3dnsnadvmildunisuugiinisadnsdesunedydnwalvesanmwandonaInnIm
;:J:aaua%mSé’ﬂwmzmamwﬁugmmaﬁgﬂmw afi dnwagnisimdaulmvesnin msfjﬁugﬂi'wmﬂmi
fnte nMeUszanananmlunFuasnsnsestoya lnsasuanstumeumsuszananailowiu Hadoifuiy
sfsmsmdumisuesing uaridorimidaiundeznnaniinsuszendlidnsnaivafuvueus
LAEN1IRBUALEITILAUIAT DS

Machine Vision provides an intensive introduction to the process of generating a
symbolic description of an environment from an image. Lectures describe the physics of image
formation, motion vision, and recovering shapes from shading. Binary image processing and
filtering are presented as preprocessing steps. Further topics include photogrammetry, object
representation alignment, and computational vision. Applications to robotics and intelligent

machine interaction are discussed.

12018323  msisudaadidmiudnsnadiiay 3 (3-0-6)
PATTERN RECOGNITION FOR MACHINE VISION
FwdeRunieu : Ll
PREREQUISITE : NONE
dusundnaeiniliiandnazesunenslimedanisiisuuuuifoutdymassdnana

Y
Y L4 Y]

Wied Fderamunausenauluaie amsinveslyniveniednsiduriniuasn1sdnussnniiuuy

[ [

TYAINAINKALNITUTEUIANG NITHENAUSNYULIINAN N1TFITRNINYULNNNIEAIN NOBYNT
fndula LLﬁ”VlE]N{]ﬂ’]'ﬁﬁ]ﬂﬂﬁﬂ%i@ﬂaﬂma'ﬁ

The applications of pattern recognition techniques to problems of machine

vision is the main focus for this course. Topics covered include, an overview of problems of

machine vision and pattern classification, image formation and processing, feature extraction

from images, biological object recognition, bayesian decision theory, and clustering.

12018324 ﬁugﬁwaﬂma‘zjwﬁasau 3 (3-0-6)
INTRODUCTION TO NEURAL NETWORKS
Fwdedunau : 1l
PREREQUISITE : NONE
5’1aiﬂﬂﬁﬁﬂwwivw%’mmiﬁawia%uLLszz?e?fq‘ﬁvumuﬁuaamiﬁwmmaﬁvwmvamLLav
SEUI ImaJLuammauﬂaﬂmwwﬂmsamwaqnJaLezmmauuavmqwgimmm 53189 N5V
VeI, ATINAYEYIULAL AU UUNAUREATY FIUDLLLANTINTBINITAIUIULUUEDUNTULAENNT
SeusuuuiaulleuHEBBIAN) aaandusuuuunsiuivetuiglnseu nMsmuaNNeImes Miienudn
warNSWRILNIYTEAM

e

This course explores the organization of synaptic connectivity as the basis of

neural computation and learning. Perceptrons and dynamical theories of recurrent networks
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including amplifiers, attractors, and hybrid computation are covered. Additional topics include
backpropagation and Hebbian learning, as well as models of perception, motor control,

memory, and neural development.

12018325  ¥IINYIMNNAUFNITY 3 (3-0-6)

GENETIC NEUROBIOLOGY

vsRuneu : il

PREREQUISITE : NONE

medvidiedestuilsiduanzvesiasou nsldmeuvesiaseulunisiaun waznis
IPNTANBALNISTINNUYBINUNGANTTY WTTINAINTIATIERNIINAI8TLT wasTnsieseauluana
yoaduiifesnadmiuilviduresszuutszam lasane nefuiuiunuifeiivssgndldiunadum
ALNLNZ AL

This course deals with the specific functions of neurons, the interactions of
neurons in development, and the organization of neuronal ensembles to produce behavior.
Topics covered include the analysis of mutations, and molecular analysis of the genes required
for nervous system function. In particular, this course focuses on research work done with

applying to find the optimization value.

4. nguividuiiruAansLasIfINsUAILas (OPTICS AND LASER ENGINEERING)
idgin (UTTENe-UHUR-Anedienued)

12018421  WandvasgUnsaifsdait 3 (3-0-6)

PHYSICS OF SEMICONDUCTOR DEVICES

FwdeRuneu : il

PREREQUISITE : NONE

lassasseznouvesiaganiuzuds nqufseiundsany; Mdemeunaziisoni1svie
W Fasefidu lalon niudames Mudamesuuuiideassdn uasnsuBamesuuvauuluii)

I3

waluladflauua walulagnsndngunsalPREREQUISITE: NONE

Atomic structure of solid-state materials; Energy band theory; Energy band,
charge carriers, and density of states in semiconductors; Homo- and hetero-junction devices: pn
junction, Diode; Transistors (Bipolar junction transistors, Field-effect transistors); Electronic

sensors; Thin-film technologies; MEMS; Device fabrication techniques.
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12018422  \3asilanazgunsaieatlndidnusating 3 (3-0-6)

OPTO-ELECTRONIC COMPONENTS AND DEVICES

FvtaAuneu : Ll

PREREQUISITE : NONE

seRundanuuazfmUsegluasiading; nalnnisnszdundsauvesusey (MInsedu
fenauazigliil;,  udnnsveaniesilouarguninioaulndidnnsednd léud gunsallvinasuas
9901W (WY viaon LED 9andnman sewataun nszaadiannsednd wazlulasesufind) wazgunsaliu
uad (1w Wlalalon TlansuTanes wazliInasuLaeiing)

Energy band and charge carriers in semiconductors; Charge-excitation
mechanisms (Photo- and electrical-excitation), Principles of optoelectronic components and
devices: Light emitting devices and display technologies (e.¢. LEDs, liquid-crystal display,
plasma displays, E-papers, micro-optics) and light sensing devices (photo-diode, photo-

transistors, solar cells)

12018423  gunsalBiannsalindduviduazdiannsedndiuwle 3 (3-0-6)

ORGANIC AND PRINTED ELECTRONIC DEVICES

Ataduneu : indesileuargunsniooulndidnnsedng

PREREQUISITE :OPTO-ELECTRONIC COMPONENTS AND DEVICES

wqaﬂiimﬁqﬁ’sﬁﬂuaﬁﬁuw%; serundsnuluansiasthdunse; gunsallviuasdunsd
(awan); nsuawmesauulnindunsd (o), aunilnlaliawmdndunsd (Wnandsuaseningdumnso);
gunsaliviananseduuiluaing (Gomiveuulularaindedeenlad); waluladniswdn LUy
FUYINALALUUUATAYANY); wanadndudnnsedindidecdiu

Semiconducting behaviours in organic materials; Energy levels in organic
semiconductors; organic light emitting devices (OLED, organic light-emitting transistors); organic
field-effect transistors (OFET); organic photovoltaic devices (organic solar cells); nano-structured
material devices (carbon nanotubes and zinc-oxide nanowires); Devices fabrication techniques

(vacuum and solution-processed deposition methods); introduction to plastic electronics.

12018424  wpufvadlnladauazIAInTsunIauas 3 (3-0-6)
PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING
AUsdunion : il
PREREQUISITE :NONE

HUFIWVoIEIV M ULAaEN1TUTEENAlt U waes, dulouidinas waznis
Uszaanadyaiamiaias wu uagninanld lussvuivivadedmsumsdisia, nmsdans, nnsds,
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msdaufiu uaz madendeyaldosndls Tndeseunquidesmairdouiivesuadiuinaidlelanseln uas
sanansluisriaau Ghnaniidadinmsinimeesuasiituegifulnanlswdunagfismanisiadouives
uad) woAnTIIvesuaIiTesessolnBidnnsn MIunsnaen YesenedyyInmnIuas LagndnnIves
wlwed flugiuresietiaduuas (:1uds loudniuas) wae Bidalns uavozaaln-senAnuoguadu 1
N139BNWUULALIATILNRUNTAINAES wazmsldaulunsieasuaznisuszananadoyaol

The course introduces the basics of optical fields and their applications to lasers,
optical fibers, and photonic signal processing, i.e., how light is used in modern systems for
encoding, manipulating, transmitting, storing, and retrieving information. It covers light
propagation in isotropic and birefringent optical media, behavior at dielectric interfaces,
interference, optical cavities and principles of laser action, the basics of optical waveguides
(including optical fiber), and electro- and acousto-optic modulation. Emphasis is given to the
design and analysis of optical devices, and their applications in communications and signal

processing.

12018425 @903 3 (3-0-6)

LASERS

TaAuneu : ngufvednlaliauasifnIsunIwa

PREREQUISITE :PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

M9 AADUTIVIRILAATARULAY AIMANATOSLUUINE T YosvenedamIamIauas
sunAululutosveigvwInian (microcavity)  szuuazme nsUassuasLaznIsiinsuulnsnoy
WUURNAY, fvg1edyqyiuialyos, laesLUUseIlo A LUUTaE, Iwmﬁaﬂﬁ”ﬂ, ArEinde wavng
Uszyndldnuvesaes

Propagation of optical rays and waves, Gaussian laser beams, laser resonators;
active nanoparticle in a microcavity, atomic systems, lasing and population inversion, laser
amplifiers, practical continuous-wave and pulsed lasers, mode locking, Q-switching, and

applications of lasers.

12018426  unlulwlailad 3 (3-0-6)
NANOPHOTONICS
TaAuneu : ngufvednlaliauasifnIsunIgwe
PREREQUISITE :PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

wilulladaUssuduliauddgyiuianiugiu (mreudunem, suniauilu uazlnls
daasada) wen15u Y (Wu ewes Fns19du Wuwes) way ssuuduiinsnwasin Quladadudin
smeasne wazdanaulnlnia)
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Introduction of nanophotonics, with focus on the basic material systems
(quantum dots, nanoparticles, and photonic crystals) to devices applications (lasers, detectors,

sensors) and to system integration (photonic integrated circuits and silicon photonics).

5. NgNAYIEUTTUUENDINAENE (Embedded Automation System)
12018521  N199BNLUUTEUUANDINAIAT 3 (3-0-6)

EMBEDDED SYSTEM DESIGN AND APPLICATION

vsRuneu : il

PREREQUISITE : NONE

AT TEIUAUNLIBLAZ AIDYNUDITTUVELDINAENAT 03AUTZNDUVDITEUUANDS
natleda I5n1slunisesnuuussuvatenaiaiy Myesendymy suwuuwmiensuitelamy nns
sanuuuvsBdentdiniuay, Wuwesuazudayowes nsesnuuusyuukazlusunsulagldisnisnis
lwa%aﬁaaﬂat,l,aﬁ%mm%ﬁ@ 52AUTUNITUTZINANAUUTUUELDINAENA7 miiaszULLazﬁ’ugmmi
AAf0F0a1555MI19TEUUTINTINITINUT UL EULEZN1TODNLUVLNAAN S U MSUR Lo an
N15a351952VUlAINANNITHAZRUIAATINTANTTUTBIS U NMTWAILIYUEUA N15a319TEuUdnlulf
Aelugueud [Wudu

Overviews, meanings, descriptions and examples of embedded system,
embedded system components, embedded system design methodology, problem analysis,
design pattern, controller, sensor and actuator, data flow model, object oriented methodology,
processing levels for embedded system, system integration and communication, framework and
platform design, system design based on innovative thinking :robotics and automatic system for

automotive.

12018522 lulasTwsiwawesuazmsieusisldaudmsy

sTUUENaINANeA? 3 (3-0-6)

MICROPROCESSOR AND INTERFACING FOR EMBEDDED SYSTEM

FwdeRunien : 1l

PREREQUISITE : NONE

lassasnavesszuululasinsigaiwes ssuudanieg Bunanasa Landnanase
psAUsznaunely uagnseenLULINITileldoudefemuauuazUszinana nMsoonuuufisd madou
TUsunsuAwLeAeIUALAE N TWISEAUFAENIAIUANSEUY MIDBNIUUITeNsoIlon1sn3deaNs
LAYAUALTTUUNBUDNH MWD SR ADaT TIufe MsUsgndandsanu mruvasnsds wag tadesnm
il AseuAaUTImdNNIseRNLUY T30 Ledesdiafildeanuuu uasnsdfinu esedyu unanwosuaues
naflain Mead uazlulasreulvsaiaes
Microprocessor architecture, various types of bus system, input ports, output ports andother

components; schematic design for controller, printed circuit board (pcb) design,controller
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program using assembly language and/or higher levellanguages; design of interfacing circuit for
communication and controlling external circuits via serial port, usb, ethernet andother types of
communication protocols. Communication among distributed systems; interfacing with external
environments; energy conservation; safety and reliability; design principles; methodologies;

design tools; case studiesincluding plc, microcontroller and embedded linux platform.

12018523  msWmursTuvUUansuaslusunsuuszena

wuulamuasd 3 (3-0-6)

OPEN SOURCE OPERATING SYSTEM AND SOFTWARE DEVELOPMENT

Fwdaduneu : Ll

PREREQUISITE : NONE

szuuUftinsuasiusunsudsznduuulemugesadiauddgdusgnanniisludenis
St uaznsanaildaludigaannssuiennvesuilomuresadalngjazlifialiaelugu
nuAS (FREEWARE)  waggnitaununegwiaides ddludvidaviaueanuminsuaslasadieos
seuuuUanisnmsidaudund nisusuussasiuunssuudianis n1sdeulusunsy C, C++, JAVA,
PYTHON uazmstaunuennaiadudeudefugldauuunsmila GUI)

1
A

Open source operating system and application software are vital important in
research and development and industrial cost reduction. Because, unix operating system: linux
and embedded linux, framework, library and device driver programming, ¢, c++, java, python

and graphic user interface (gui) programming.

12018524  n13UssUdANARYYIMLAZNNITUTEUIANANIN

UUsEUUaNDINalefn 3 (3-0-6)

SIGNAL AND IMAGE PROCESSING FOR EMBEDDED SYSTEM

FdsAuneu : Ll

PREREQUISITE : NONE

nsUsvinanateyauardnynmneg aglussuuaneanailedy nsusvananadayayo
LUURATARALAZNITUTTIANAT Y MMUUBUIAEN N15UTEYNALTNURULLR YUY N15ATIVTUAIIULS
wiomuanBes Wuwesuuulas 3 anudiseu Wuwestanszualiih wazdugnsaddyaioniie
muamazﬁqmiiwmazLLS@GQLEJLma%miﬁwmLLazmiUﬁzqﬂm“l%izuwizmamamwuuizwammﬂa
H9f7 N1IMTIIUVBU N5ATIYY mamw%’uﬁuﬁaLLazmimné’Ui’mqslumw stansnTaiunis
waoulm waznsasdulunthuussuvanenailadn nslnzideruasdadoveudasisn

Data and signal processing in embedded system, analog and digital signal
processing, sensors applications, control signal for control system, image processing and

development for embedded system : edge detection, corner detection, surface detection and
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object detection, motion detection, face detection on embedded system; analysis of

algorithm’sbenefits and disadvantages.

12018525  Ungussivguazivilesdoyadmivealalad 3 (3-0-6)

ARTIFICIAL INTELLIGENCE AND BIG DATA ANALYTICS

FOR INTERNET OF THINGS (IOT)

tsRuneu : il

PREREQUISITE : NONE

Jwrfiosureiieafundnnismnsadiiainssy WAENITIATIEVVOYATIUIUNIN NS
mansalradsifietosiutlamn mslinsesinnuduiusvesteyauazdadosneg nmsiamiuaznis
Useynaldseuulayusedivg wu assnaansiinig lassiiedssamiion danesnudaiugnssy
danesiuBengulayyUseivguuunaurany deuftdamlunsisenismeadnaunioisnisuidaym
fifan salufamsdummmeuniessdminiandeyadiuiuuviena

This subject provides engineering statistic and big data processing, yield

prediction and multi-attribute analysis, problem identification, fuzzy logic, artificial neural
network, genetic algorithm, agent based swarm algorithm and hybrid artificial intelligent to solve
the research problem, optimization and extract knowledge or solution within the mass data

records.

A
[

6. nguAMRIuNIsUTEIaNATyIMTugdmsun siaiudaya (Advanced Signal Processing
for Data Storage)
12018621  #ugnumeluladensadadlae 3 (3-0-6)
FUNDAMENTAL OF HARD DISK DRIVE TECHNOLOGY
Fwndedunau : 1l
PREREQUISITE : NONE
druusgnaunazszuunie vasaniafantasi, ssuvdeslunisduiindeys, svuy
\3eana, szuumuauewesly, MamuesuaymaduselusndafailafLuumngg W SATA, SAS, ATI

HDD components and system integration, recording subsystem, Mechanical
System, Servo Control, HDD Controller and Interface (SATA, SAS, ATI)

12018622n15Us2u3anaday 0 3(3-0-6)
SIGNAL PROCESSING
FwtaAuneu : Ll
PREREQUISITE :NONE
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[

é’fﬂwm%aﬂé‘i’fgfgflmwmlvdﬁwsmﬂwm8]171Lﬁuaﬁg@wmﬂ%qLLazé’igzmmquwﬁiw%ﬂ
nsUTznateftaztaldutaztodninveinisuszuiadygrandseudisuiisuiunisussaiady yiu
L%aaﬂmuﬂfﬁmmam%ﬁisﬂumiﬂwLau@LLazUizmamaé’mmmﬁuﬁU (sequence) LLauiULL‘U‘UG}’Ns]‘ZJBQ
aum‘uaumiﬂmmmammaﬂauquwgmsauamw'1mmﬁami’wﬂumemamsmmamwm’m%mau
(allasmg effect) msaswammmﬂumﬂammmwmumsaumLmeiLL‘UaQLL‘UU Z Y9IAfYQ 1 UsU
Wumummﬁwauﬁumiwu H(z) nsUseisvesihedygiadwauasdlsiadesnInuese uuAUANIUS
YoInNshlasuY Z ﬂ‘Uﬂ’]iLL‘da\iLLU‘U@u‘]ﬂ’liLLUaW\J‘ﬁLEJﬁﬂUﬁigiy’lmauﬂuﬂ’izmwmﬂ"']ﬂ’]ia(ﬂﬂ’]izm‘ﬁ
AuumulasFiesidesuudeyaiidsisgdududwulgusunudeyaiduassenidsnisuendes
L%\‘iL’JaﬂLLazﬂﬁLLEJﬂEJ'@EJL%Gﬂﬁﬂmﬁmi@jmﬂizaﬁmLUUL%%Lwﬂﬁﬂﬂﬂiﬁﬂu’smﬂ’]iuﬂaﬂLLUUL%’JﬁEJ’]?,JLLaz
@mauﬁ’amqe]éuamwsﬂsaqm'mﬁL%mmwuﬁuﬁaéﬁﬁﬂ (FIR Filter) 29335n583A3BRUUBLRAL
9719 (IR Filter) miaaﬂLLUU'miﬂimmmﬁLGTNLamiﬂEﬂﬁﬁﬂmamﬁ’ammé’@@mmLﬁaﬂmEJmiLLiJaqwm
auanIsRansannsidnidisuuinlasaduuulaseig (lattice) waznSHALIIIRINTBIAIND
AeiUTsInadynaTea

This course includes the following topics: signal & signal processing, structure
ofdigital signal processors, hardware realizations, digital filters, FFT processors, advantages
&disadvantages of digital signal processing, the continuous-time signals and systems with
theirimpulse responses, frequency responses and zero, sampling theory and signal
reconstructionconsidered before the discrete-time signals and systems and their transformation

techniques,DFT and FFT, IIR and FIR digital filters designs and their hardware point of views.

12018623  msUszuladygyInluszuuduiindaya 3 (3-0-6)

SIGNAL PROCESSING IN DATA STORAGE

sAuneu : Ll

PREREQUISITE : NONE

vdenlaorunIurenssuIuNMSlsuLareudynu dyanadou (NRZ, NRZ) NI
U UssLAnuesd g 1asuniu NTUSTURIaNadIunn Yesdyay muuwﬂmauaumuauumm MSnel
015 29958mealaduuu MMSE 2wsdmealaduiuaily fenfiduuea siasinmuendngn sitauden
NG ﬁaqa'fgwﬂm'susz’?jw nseendludvesdyn i MIAudyIMIILIaINTUTEIIaNad I MMUY 2
fndmiunalulagnistuiindeyalueuian wu nMsduinteyauuuiaunaiiisuiiiae nstuiinteyalds

Y
o

wiliwdnuuuaeald nstufindegauuuanuiouditie WWusu

Block Diagram of Read/Write Process, Write Signal (NRZ, NRZI), Transition, Types
of Noise, Front-End Processing, Recording Channels (LMR, PMR), Partial Response (PR) Target,
MMSE equalizer, Adaptive equalizer, PRML, Runlength-limited codes, Linear Block codes, Timing
Recovery, Iterative Channels, Channel Optimization, Timing Recovery, Pre Amplifier in Read

Channel. Two dimensional signal processing for future masgnetic recording system e.g., Bit-
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Patterned Media Recording, Two-Dimensional Magnetic Recording, and Heat-Assisted Magnetic

Recording.

12018624  wqufMsTiE 3 (3-0-6)
CODING THEORY
FwdeRunieu: Ll
PREREQUISITE : NONE

WA ANNANENTEMTUNSIUuA AR T TaTRId ey Ind LW auNdin AYANALUY
LOUALNSN S9%d BCH  svalwdluilleadndn n150ensvia BCH wagsnasalelauay n15aansiase
TalauaukuuTanm

Fundamental mathematics for encoding and decoding, i.e. finite field and
abstract algebra; BCH codes; Cyclic polynomial codes; Decoding of BCH and Reed Solomon (RS)
codes; Soft decoding of RS codes.

12018625  wguinsdnsiadugenaznsuszgndldo 3 (3-0-6)

ADVANCED CODING THEORY AND APPLICATIONS

FwdeRunieu: Ll

PREREQUISITE : NONE

wnAaiug ukazadamanslunguinsidisiatesdygin staviondadu swad
siausufia san3idn saneulagiu n1snensauuUAmesd n1sneasaLUUTeNA n1snonsaaL
aU STiaRRUALATUA AINNVBITIE F9d RLL SWa MTR 59a(0, G/I)

Basic concepts and necessary terminology of coding theory; Linear block codes,
Repetition codes, Hamming codes; Parity-check codes, Convolutional codes; Viterbi’s decoding
techniques, Soft decoding, Iterative decoding, Constrained codes, Capacity, RLL codes, MTR

codes, (0, G/1) codes, Channel Optimization methods.

7. nguvINUNTUTUUTINMSHEALGNERR (Statistical Productivity Improvement)

12018721  N1SAIUANAMNINITIADR 3 (3-0-6)
STATISTICAL QUALITY CONTROL
nEnfing vesesUsuURamnm nsvuumsadueled (enu msia nMeed

NSUSUUT Uagn1smuaw) adfdIniuaIuANTEUY WHUAINATUANEIMTUAILUTANN 9 WHUATNAIUAN
dmsuenn3Ud NMFIATILRAINAINITOVRINTZUIUNTT LASNITIATIZNAILAINITOVBINITINTEUY
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Basic concepts of quality improvement, the DMAIC process (define, measure,
analyze, improve, and control), statistical process control, control charts for variables, control

charts for attributes, analysis of process capability and measurement system capability.

12018722  N1392NKUUNITNARBIIUAAFINNTIUNITHAR 3 (3-0-6)

DESIGN OF EXPERIMENT IN PRODUCTION ENGINEERING

WUIARYBINTTEBNLUUNTNAGBIRATANAIN SO lUNsUsEEnAldlmIngauiunune
%ﬂ’lﬂiillLLﬁSQ’]U%%&JﬁWU’Wﬂﬁ%EJW‘H?W]% ﬂ’]i’e)’e)ﬂLL‘U‘Uﬂ’ﬁ‘V]@a’eNL‘?NLLWﬂVI’EJL%‘EJa ‘Ug’e]ﬂ LLﬁZﬂ@‘UWTﬁaQ%
mﬁuaum% LUUINEBINITOADDULUUNAYFILUS miaamwumwauauaqﬁuﬁa miaamwuﬁwumu
NIRaNLUULUULLALazaUaNGDN

Concepts of design of experiments and be able to apply suitable techniques to
conduct engineering and scientific research and development.Factorial Design, Blocking and
Confounding, Latin Squares, Multi-variable Regression Models, Response Surface Designs, Robust

Parameter Design, Nested and Split-Plot Designs.

12018723  wilesdoyauaziaiosiladiaszi 3 (3-0-6)
DATA MINING AND ANALYSIS TOOLS

MeIvtUsEnaumensiuvileveyauaziasestlenldlunisinseyt aseuaquinsly
TUUsUAS 9 W eaRuealusinsy 015lUsunsH Wonwa Laufigeniws Laslifunlveniuas

This course contains various data mining and analysis tools.SQL programming, R

programming, Excel, JMP software, and Minitab Software are cover.

uuy 2.2 fdhAnwdniauieyyres
N, NUINIVIINYITNUS 48 widefn

iagin (UTsE18-UfUR-AnwnienuLaq)
12018401  Aneniinus 48 (0-12-6)
THESIS
FwdeRuneu : il
PREREQUISITE : NONE

a %

I3 & v 1% A a = = a o « a' a
LUUﬂ'ﬁa‘UF"I‘L!‘Vi']ﬁl]@%aL‘W@ﬁ]@G]']NL‘V]ﬂI‘LIIaEJLLangifJiJﬂ'ﬁ'JQ?J GLULi'E)Q‘VlLﬂEJ'Jﬂ‘U'Jﬂ'JﬂﬁiﬂJ

FEUUNTHANTUGS NTBN1TNARRLNBLATENTITELTIANUARTITY wasiwu1widde Walanali
tndnwvinsidenielinisaivpuuesanansdisnulaeiulunsidenlulananulne

This course provides searching information technology to track and prepare

initiative research and development on information and system engineering. Opportunities for a
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student to do research under the supervision of his/her advisor. The research should emphasize

the originality and aim toward new and useful results in engineering sciences.

. ¥NINITIEUNU 1 wdeia * Feulaglbidumitein®
iagin (UTsENe-UfuR-Anwiienuias)

12018001  &uwun 1(0-3-2)

SEMINAR

Fwndsdunau : Ll

PREREQUISITE : NONE

Juiiduiniizdosufiidmivindnun sy inazienaavszasdvesinifiie
fiauneuansnvesindnuiluniseuuasdrlavnaumamedandonisnside wareSuionauns

WrsuilsmsdununinAnwideaauaunainuidevienasuiTuniglanisniunuvede1sgnusny L
AsUTlansduLuuaAnENTINNT U SENLU

This is the required courses which must be taken consecutively by master and
doctoral students. The purpose of the course is to develop the students' ability in reading,
understanding and presenting the technical papers, the student must be assigned to have a
presentation of research papers or his/her research under the supervision of advisor to an

audience and committee in a seminar.

A. NUINAYIN15I98 3 wdrene *Beulaglidundaenn*
midgin (UTTE18-UfUR-Anwrnienuas)
12018602  3xtU8UISIVUAIMIUNITWAILINIZUIUNIINER 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS
FdsAuneu : ladl
PREREQUISITE : NONE
ninnsveestloudde dmsunssuaumsraniiienussneumensmundsiinnves

Y N158152913500551 N15AR 1ATIEY way Useiludsenudfy nswlsudelauanisive waila
N3FEU wazN1IUNAUDWITY
Principle of research methodology for manufacturing process including problem
sources, literature survey, critical thinking, analysis and evaluation, preparation of research
proposal, Research writing and presentation techniques.
q. ﬁmﬁug']uﬁqu%mnssmzwnwwﬁm%’uge 9 w2enn
iagin (UTsBNe-UfuR-Anwiienuas)
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12018811  WUUIIADITIAIAAIENIAIUIAINTTUTZUUNITNAR 3 (3-0-6)

MATHEMATICAL MODELING OF PRODUCTION SYSTEMS ENGINEERING

UsRuneu : Lidl

PREREQUISITE : NONE

JgniAnuie ﬂ’]WﬁiﬂJaﬂﬁ’J‘ﬁaﬁLﬁlBiﬁaﬂﬁU%qwﬁﬂﬁﬁuﬁﬁﬁwL“f]WU’eNUiZLﬂVlSU’eJ\ﬁSUU
nsuansulaLA FTUUNSHARLUUBYNTY LLasw‘U‘U‘UizﬂaUmswﬁmwuaqﬂimﬁ?fﬂﬁwﬁu laun1snan
wuUdse ladnsnanuuuSiouns iy sauuuuasmendamansvenasesdnslussuunnanuay
wudaemadaaanivesgunsainisdanistan Sntnquszasduisveamdngnsi fde ooduse
Aenduguuuuinmsgiumant uagdlifuiiszuunimanildfvazansuifunisdusuuuannsguld
og1ls Usfiudosnsusimaiimesasiandnuiduiu nsiaussavsnwlundvesUSinaenils

msvhaulunszuIumnde wazduadiiaguaunde {jzgmm%"m%’ﬂigﬂ%ﬁu way
VINLARY, ﬂiumwmadwﬁmﬁm“fl, mmﬁﬂwdwaﬂgﬂﬁ’] ey ﬂmé’ﬂwms%’min IAINTINTLUUNIINES
naeAsesfionarnsdifinuveinisasianuudiaes

The course include overview of relevant topics of Probability Theory Serial lines,
assembly systems, lines with re-work, re-entrant lines including mathematical models of
machines, and mathematical models of material handling devices. Another purpose of this
course is to discuss these standard models and indicate how a given production system can be
reduced to one of them. The issue of parameter identification is also addressed. Performance
measures in terms of throughput, work-in-process and finished goods inventory, blockages,
starvations, product quality, customer demands satisfaction, and transient characteristics.

Production Systems Engineering Toolbox and case studies of modeling

12018812  maufamesian1seaNLUULALNNIHER 3 (3-0-6)

COMPUTER AIDED DESIGNS AND MANUFACTURING

FrsAuneu : laidl

PREREQUISITE : NONE

medniygaduluiinisldnuniaesrenduasaeufunesdaiunldlunisudtiymi
Aatuasddunsruinmssamdudgmiiesiunisdu Taswadaweuds nslnaveswosman, Saniland,
nsifiudszansam, guugll e Uszaunisailumsivannsndunldinseitymiietu sonuuy
AR, aaAlETekarUTUUTINSEUIUNTHER

This course focuses on the practical applications of computer software applied
for solving actual problems in manufacturing processes such as the problems related
tovibration, solid structure, fluidflow, multiphysics, optimization, thermal etc. The experience in
the course can be applied to analyze the problem, design product, reduce cost and improve

manufacturing process. Industry 4.0 and engineering metrology.
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12018813  msUszenaszuudnludfdniunszuIumMsHangnavnssy 3 (3-0-6)
APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS
Fwdaduneu : il
PREREQUISITE : NONE
mMsUszendldsyuusaluiiniagnaivnssy Usenausonsseydsidnduvesszuu ns

duvsinagunsaling o uewmas aUnIalAIuAN LaTlTULYRS ATEUARNAINITINGEUU N15UNTISNYT LAy
ATNINAdIUNITTUUDALUIIR

Applications of industrial automation systems, including identification of system
requirements, equipment integration, motors, controllers, and sensors, Coverage of set-up,

maintenance, and testing of the automated system

12018814 5’aqmam‘lﬁaqmmwniiumswﬁm 3 (3-0-6)

MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY

FsRuneu : Ll

PREREQUISITE : NONE

Jniusznoudelasiadisernon, usrsywintozney, laseadawan, AuuANTes,
wazn1swnsneludan Lﬁ@ﬁﬂﬂi@ﬂﬂquﬁqmiwﬁ&JuLWaLLazau@ammLWamaﬁa@ audfnng 9 veedan
Town ant@nslviin audfnusunan audinioueas audfnisanuiou wazauifdna waluladnis
nszvrunswanasielvsiivy gunsalansiedniuazeniafadlaei nsUszendldianlavs wiind ans
Aesi waelndwes

The course consists of atomic structure, atomic bonding, crystal structures,
defects, and diffusion in materials. It also will cover phase transformations and phase
equilibrium. The electrical, magnetic, optical, thermal, and mechanical properties of materials
will also be reviewed. The course is also modern fabrication technologies i.e. semiconductor
devices and hard disk drive. Applications of metals, ceramics, semiconductors, and polymers are

provided.

12018815 STUUANDINANAIFEINTUNITVUAILAZNITNERN 3 (3-0-6)
EMBEDDED SYSTEMS FOR LOGISTIC AND MANUFACTURING
FyrTsAunau ; hudl

PREREQUISITE : NONE
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JpiinannianszuiunisesnuuuLarTRIL SEUUaNDInalefadmSunsHARLaY NS
Yuds fregrsszuvanasnadsiildnuldasdunisudn szuunsiadusunislunisuuds nsUseuiana
foyaioasrsuinislvig uazszuvatosnaildnuuuiunadmivaugnavnIsy

This  subject describes embedded system development process for
manufacturing and logistics with example systems. Position tracking system for logistics.Big data

analytics for new services and industrial real-time embedded systems.

12018816  msAATedyIAuATTTUUNUUSTendlugaavnssy 3 (3-0-6)
ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS
UsAuneU ; bl
PREREQUISITE : NONE

o [ [

Ausiug i fudyyanazszu dnvasvesdyaramslifiiussandiag iy

[ Ag>]
[

oy Q10T AT Y I B TINNINTUTEIIRTRRLAE T ENLAL T8I AUBINTUTE IR Ty QY1 AULTA

Y

a = ) o a a s ° o
faulseuiisuiunisuszanadyaoandeguunu adaeansnldlunisiiaueuazyszananadeynyin

v v

JUAY  (sequence) HAEIULUUAN YR UAUANNITANAAIANTVRISUAUNG BN TdUTyy Il N3
APFIALUTIAIUD NMIAnanIwAgIgou (aliasing effect) N1sas1edygIaIAUANEYQINNILNTT
UUWED NMISHUAIUY 7 Y0d ey s uAunugIusingg Aanduvesssuy Hz) n1susyiwemuly

SN _

€

gradwalazdls l@hesnInYedsrul AMNUANTUEYINITLUAILUY Z AUNSWUaILUUaUY n1sulas

o

LY v

Ssfudygadudulssiandnsg nsann1semsananskuamSiesillednuiuteyaiesiieg W

= W

Wudulgy dnnudeyafuassentids msusngesiBsnauaznisuengesieninud magauszaty
LLUUL%’JLi/lﬂﬁﬂmiﬁ’lu’smﬂ’rﬁt,l,ﬂmLL‘U‘UL%’JﬁEJ'mLLazﬂmamﬁaﬁiNﬂﬁuaﬂaﬂ%ﬂiaﬂm’mﬁL%ﬂﬁ’JLaSULLUUSN
#addin (FIR Filter) 2993ns03nmALuUBuWadlaididn (IR Fitter) fanunsouszgndlusugnanvngsy
miaamwmwiﬂimmmﬁLGTJWT%Laﬂmw@mamﬂ’amaﬁmﬁmmﬁiaLﬂjmimmmﬂa\‘mwmmﬁ n13
farsannisTiniisuuineglasadawuulasmneg  (attice) waZNSTRANIIIRTNTDIAINEG B
Uszaady odaieaLa

This course includes the following topics: fundamental of signal and systems,
signal & signal processing, structure of digital signal processors, hardware realizations, digital
filters, FFT processors, advantages & disadvantages of digital signal processing, the continuous-
time signals and systems with their impulse responses, frequency responses and zero, sampling
theory and signal reconstruction considered before the discrete-time signals and systems and
their transformation techniques, DFT and FFT, IIR and FIR digital filters designs for industrial

applications and their hardware point of views.
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12018817  MITIATIRMLBEDRGINTUDAAIMNTTY 3 (3-0-6)
STATISTICAL ANALYSIS FOR MANUFACTURING INDUSTRY
FwtaAuneu : Ll
PREREQUISITE : NONE
pdnnsiugiuvamguinnuinasdusazadfdmiunsfnudugaioly Tuduns
PONUUUNIINAABY TeUUlNLUUDY Lazn1591809
A basic course in probability and statistics designed to give the student a

foundation for future study in area such as design of experiment, stochastic systems, and

simulation.

12018818  MIsEENLUULANIZUIUNSHARGMIUNARS T TuZY 3 (3-0-6)

DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES

FwdeRuneu : il

PREREQUISITE : NONE

Ussmuaganantivedansuasnarafnfldiduiuny Ysennvesaniléviiaiasle
i]w?”fugﬂ NIPUILNTTUFULUUAN 9 MI0DNLUULAZNTEUIUNMIKALRULaznTasdnsnadiniuns
il

[

WUIU MIvaedugy NM3RATUTY NIVAARURNTINNLALTUNUNSINTLUIUNTHER
Types and properties of metal and plastic manufactured by forming processes,

types of forming processes, design and manufacturing of stamping dies, casting dies, injection

mold, testing of tooling and manufactured products.

12018819  AMSIANITNANIUIASINNTTY 3 (3-0-6)

INDUSTRIAL ENERGY MANAGEMENT

vsAuneu ; Tl

PREREQUISITE : NONE

3’1aﬁ‘sémﬁﬂ'3@Uﬂquﬁwé’ﬂﬂwﬂuﬂwsu%miifmm'ﬁwé“wuﬁluagmaasuaqqmammim WU
FTUUNTOUDIAIT SEUULEIEINN LagszuuUsuoInia mﬂ%’wﬁwmmqLﬁaﬂiuqmmmiu n1511A
Soumderandunld msldszuundsuainmeven sadsnisudesinersueulaeonlesuasaiuey
syt waganudsiilunsnde

This course covers the overview of principles of energy management from the
industrial perspectives such as building envelope, lighting and HVAC systems, the use of
alternative energy in industry, waste heat recovery, energy system outsourcing as well as carbon

emission and carbon footprint, and sustainability in manufacturing.
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12018820  avandiuldvnenduusimnlniilunssutunsuan 3 (3-0-6)

ELECTROMAGNETIC COMPATIBILITY IN MANUFACTURING

FdsAuneu : ladl

PREREQUISITE : NONE

anufnluiAafuaandifulimenduudimanlaih ie3edle Tamalwiuazaiudh
fuldvemduusivdnliih nansevuresedunsivdniniinessuy dyaias nsdsdyaiaruaed
RPN AT aulildudsduvesgunsaididnnsedind nsateUszglvihadn uaz nsse
muverduwiudnlnd nstlestunsszniu

Broad knowledge in electromagnetic compatibility (EMC).Basic idea of electronic
equipment and their compliance with EMC.Study of electromagnetic effects on system
performance. Signal spectra, transmission lines and signal integrity, nonlinear behavior of

electronic components. Study of electrostatic discharge, radiated emission.Shielding.

12017821  vhiednasslubesszuunsnandugs 1 3 (3-0-6)

SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 1
eIYATEUAgUiiom AUl FagnifenlneaeuiinediussuunsHantug
The course will cover topics of interest selected by the instructor in the field of

advanced manufacturing system.

12017822 ﬁaﬁﬁaﬁmaiﬂuﬁmszwmmémsﬂy’uqq 2 3 (3-0-6)

SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 2

seirazaseuaquiomiinauls Segnidenlaedaeuiifisaiusruumanantugauasd
domdiudiufusginhtednassluFesszuunsndndugs 1

The course will cover topics of interest selected by the instructor in the field of
advanced manufacturing systemand related with the selected topics in advanced manufacturing

system 1.

12017823 vhdedmassluFessruumandntugs 3 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 3
seirazaseunqudomiiaula Sxgnidenlaedaeufifriussuumanntugeuayd
domduitusiuiuneinitednassludosssuunmaniuga2
The course will cover topics of interest selected by the instructor in the field of
advanced manufacturing systemand related with the selected topics in advanced manufacturing

system 2.
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2. NUINIY AN

ThindnwidenGeumunguivfiauladedeluil (@unsadendranguiuld)

- NEATIIUNTINaRINRRNIwesdmSUIMINTIY (Computer Simulation for Engineering)
. ﬂfju%wé’mi’a@%mﬂﬁm%uqa (Advanced Engineering Materials)

. NGNAYAUTEUUSHIWTR (Automation System)

- NI WALmaRSLagImNITULaLe3s (Optics and Laser Engineering)

. NFUAVINUTTULALDINAER (Embedded System)

N O A W N =

. naEAmAUNsUsTIanadaatugadmsunsiiutaya (Advanced Signal Processing for Data
Storage)
7. NAIYIAUNMTUTUUTINSHAAGIERR (Statistical Productivity Improvement)

1. NFUIVINIUNITINADINNABNNAADIAMIUIAINTIN (COMPUTER SIMULATION FOR
ENGINEERING)
idgfin (UTTENe-UHUR-Anviienued)

12018121  msAwsesiszloudsidsiaavvasndumimantviii

dmiuuszglniiadauaznissundaumalui 3 (3-0-6)

APPLIED NUMERICAL ELECTROMAGNETICSIN ESD/EMI

FwdeRuneu : Ll

PREREQUISITE : NONE

melemeisndouisideinarvesndunimntniliosiy AuFiugIuTeIRAY
wimdnlidh aunsiugn sefeuislaardmiunsiesginduuimdnlrfludenud nisuds
sUnss fiugu sudeuiBdsiavdmivnsinsgieauusiminliinludeensd nsussendluilgm
nsaneUseglnihadauaznissuniunisinih

Introduction to numerical electromagnetics.Fundamentals of electromagnetics
theory.Fundamental equations.Numerical electromagnetics in frequency domain.Geometrical

discretization.Numerical electromagnetics in time domain.Application in ESD/EMI.

12018122  ~sasdiannsedindaruigs 3 (3-0-6)

HIGH-FREQUENCY ELECTRONICS

UsRuneu : il

PREREQUISITE : NONE

nauirdunimdninindesiu nqufvesaneidygia msleseilagldiaiedis
Tulasanl 29suumdswaznisldununmdyia nsesnwuuiasvenglagldlulasiannsiudanes
2993V8MANES WIsilladyyadulagion
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Introduction to electromagnetic theory.Transmission line theory.Microwave
network analysis. Matching network and signal flow graphs. Microwave transistor amplifier

design.Microwave power amplifiers. Microwave Oscillators.

12018123  ARUNILADIYILITUIAINTTY 3 (3-0-6)

COMPUTER AIDED ENGINEERING

FdsAuneu : Ll

PREREQUISITE : NONE

msldnuluainiwesmenduaiireufinmesifiotelunslinsieiauianssy Jesuds
msesginalnluiieduud namansvedlvalsiuin Taffland msiiuussansan uazdug

The broad usage of computer software to aid in engineering analysis tasks. It
includes Finite Element Analysis (FEA), Computational Fluid Dynamics (CFD), multiphysics,

optimization, etc.

12018124  szuaudsinlueamudluanuiAIngsy 3 (3-0-6)

FINITE ELEMENT METHOD IN ENGINEERING

Fvdaduneu : Lidl

PREREQUISITE : NONE

seleuislnluiedwud AewatanisAuiadiarlaen1smanoulagUssuiuain
Houlvameudmivaunseyiuseen sudeuiimstaglinsudsdaundgmiiomadudiude Fond
p9AUTENIULDE LLaS?J%ﬂ’]iLL‘Uiﬁu%’mLLﬂﬁQﬁﬁ%@x‘iﬂWSLU§SULLUGGIUHWiLLﬁ{jiy,W]IﬂEJa@ﬂ’l’ma(ﬂ‘waﬂfﬂﬁuaﬂ
lesduiiioades luuniFoud dnfnwviaglddnnsussendldsedovizmelnluiiodiuuddnsy
witymiegnamaimnssuu nMsduasion nsthaudou Jaffand wazdue

A numerical technique for finding approximate solutions to boundary value
problems for partial differential equations. It uses subdivision of a whole problem domain into
simpler parts, called finite elements, and variational methods from the calculus of variations to
solve the problem by minimizing an associated error function. In this course, students will apply
the FEM to solve several problems in engineering such as vibration, heat transfer, multiphysics,

etc.

12018125  wafldnsvaslnaldeAuIn 3 (3-0-6)
COMPUTATIONAL FLUID DYNAMICS
rdsAuneu ; Tl
PREREQUISITE : NONE

U9.A.3fMNTINTTUUNMINARTUER IMeEeUIRNTIUNSHAATUES @38,



142 UAB2.

Juanvvesnamansvedvnafildisnisdeiavazdanesiivlunisud wagiasen
Jayiiestostunisinavesveanas wu nistnaveswedlvauuudald salild wuvanzesd ldad
wuusuBSey wazwuuiuli Wudu

a branch of fluid mechanics that uses numerical methods and algorithms to solve
and analyze fluid flow problems, for example, compressible, incompressible flow, steady,

unsteady, laminar and turbulent flows, etc.

2. naju%mﬁqui’aq%mnﬁwﬂ"’uqa (ADVANCED ENGINEERING MATERIALS)
idgin (UTsE18-UfUR-Anwnienuas)

12018221  Jandiannseiind 3 (3-0-6)

ELECTRONIC MATERIALS

Fvtaduneu : 1idl

PREREQUISITE : NONE

Fnwfeend® uazvdnmsiugiu TunisidenTanuay nsvuiumsuszivgTandmsuay
Bidnsetind sauvis Tangih Yaqladiinvin uavauiu AnviTaniitauifdu Yaqlndledidnnin Yan
TnlsBianvian Yandidninsoswin Tanuiivan

Study on the fundamental principle of materials: fabrication, materials: properties
and application of electronic materials: conductors, dielectrics and insulators. Study on the
material properties: piezoelectric materials, pyroelectric materials, electro-optics, magnetic

materials.

12018222  JaquislsBilann3nuaznisussend 3 (3-0-6)
FERROELECTRIC MATERIALS AND APPLICATION
Fdaduneu : Ll
PREREQUISITE : NONE

mMsAnuiadnuazyestanifautRmislsdidnyin Bnsinauifinisnenmuesianis
TsBidnn3n TassasvesaniitautRmiflsdidnnin mahianluussgndldau

Study on the characteristics of the ferroelectric materials with dielectric
properties. Techniques to measure the physical properties of the ferroelectric materials.

Structure of ferroelectric materials and applications of ferroelectric materials

12018223 WAlUlagaznsEUIUNISHARBUNANUNY 3 (3-0-6)
THIN FILM DEPOSITION PROCESSES AND TECHNOLOGIES

JyrTeAuneu ; hufl
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PREREQUISITE : NONE

Wideveeseigtdusynauluaie nann1svinIuveAIouAdausdngig q Lay
ANUvINzaY, UsEAnSaan n1seual ANEINTe wazdedndndniulseyndldlunisundn Wugiu
AMUlaYBITEUUARDULUUANS 9 WU wellanisindeulaglesi@nd wallansindeulagleoidanil

The course includes the following topics: the principles of operation of
deposition equipment and its suitability, performance, control, capabilities, and limitations for
production applications, the basic understanding of these systems such as physical vapor

deposition and chemical vapor deposition techniques.

12018224  AITIATIRMBINBAMUALITAANVDITEN 3 (3-0-6)
PHYSICAL AND CHEMICAL CHARACTERIZATIONS OF MATERIALS
FwdeRunieu : Ll
PREREQUISITE : NONE
seiuiliausifefumaialumsliesgidmiunsinaudivestaguazgunnives

g1309711 WeanIATaUARNIENITIAT ISl N15TATIginIas SauBensAATevandRnI A
uazanUAnIaNLNIN

This course provides the characterization techniques for measuring
semiconductor materials and devices. Coverage includes the full range of electrical and optical

characterization methods, including the more specialized chemical and physical techniques.

3. nguIvIRUITUUEALULA (Automation System)
iagin (UTsENg-UfUR-Anwiienus)

12018302  msi3EuivsuaIesins 3 (3-0-6)

MACHINE LEARNING

FrvsRuneu : Ll

PREREQUISITE : NONE

Anwndaniaisuivesdanesfulaeiomeiniusenoudie nsUszanmunisAgen
WUUSaedEnwInAeN Sane3Tiuuuuimesd ganasfiuLuUUTEaNMAgIEa lassigUssamiionwuy
ladadu udandon Ioatpesidu laun BPTT/RTRL/LSTM ﬂ’]iLLEJﬂﬁ’]‘U’e]ULGUG]ﬁQﬁ@] FUNOTHLIALA DT
VWU NITTEUTUUUAT NSLSEUTWUUNA Fanauda LLavaLumaaﬂaﬁmwumumwmaua IRk
MRIEDLHIES

Students understand basic knowledge of essential learning algorithms. Thecourse
will cover topics of maximum likelihood and maximum a posteriori estimator, HiddenMarkov

Models, Viterbi algorithm, Expectation Maximization algorithm, nonlinear neuralnetworks and
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backprop, recurrence: BPTT/RTRL/LSTM, Maximal Margin Classifier, SupportVector Machines, Q-
learning, TD-learning, Hill-climbing and genetic algorithms, informationtheory basics and

universal search

12018304  wadalulyyUszhvg 3 (3-0-6)

TECHNIQUES IN ARTIFICIAL INTELLIGENCE

Fvtaduneu : Ll

PREREQUISITE : NONE

Anunfensuszgndldaunasmaialulgyssivg meluszneudie fugiunis
ganwuLLassazdend miustuuaedy nmsuidagnilagldmaiianisduniedain nsdumid
wingay Msuidgmilaenisldinatagie wu ladntazdumesiliiumaila nannisauliluieures
foya ldun fugruvemdnnsandliviueusasnguinsdniuls lassisiue@eu n139ununis
dadulauvuinined mMynauruMIILIuNT MssuNLLazITITuNuYeINsFeuiveuaTesdng
wudfastulivesmssindulanisBous nsSeuduuududiniivinisussnumsisouidigndes

The course gives an overview of application areas and techniques in
Artificialintelligence. The course covers the following topics: design principles and
specificationmechanisms  for rational agents, problem solving using heuristic search
techniques,optimizing search; problem solving using knowledge-based techniques: logic and
inferencetechniques, reasoning about space and time, representation of ontologies;
representationand reasoning in the common sense world, problem solving using uncertain
knowledge andinformation: basic concepts of probability and decision theory; Bayesian
Networks; planningwith Markov decision problems, action planning: automatic generation of
partially orderedaction plans; planning and execution machine learning: learning decision trees;

inductivelearning; probably approximately correct learning.

12018321 NNSUTTUIANANN 3 (3-0-6)

IMAGE PROCESSING

FrdsAuneu : Ll

PREREQUISITE : NONE

Jusednsussuuaeuianeiuasaiesdnsived Tusednisdseneulusenissu
feya1an1nuazn1sUszanananIn 019 n1suuaslnuad NSMVBUVBIIAE mﬁmiﬂzﬁgﬂmﬂ n13
ATIIFUNT N13AUMTANAINAIUMLDU 115911 STEREO VISION ﬂﬁa%’mgﬂmﬂ 3D 91ngUNIW SEUU
UIEINanNakuunIuIangse Msanddmvine saudamsimulusunsudmniunsisasununn

An introductory course on computer vision and machine vision. Topics covered
include difference between computer and machine vision, image capture and processing,

filtering, thresholds, edge detection, shape analysis, shape detection, pattern matching, stereo
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ranging, 3D models from images, real-time vision systems, recognition of targets, and

applications including inspection

12018322  JnsnamiAl 3 (3-0-6)

MACHINE VISION

FvsAuneu : Ll

PREREQUISITE : NONE

s1e3dnsnadvimildunisuugiiinisainsdes unedydnvalve @ mwInd NN
fgﬁaua%UﬂEJéJﬂ‘l?}mzmUﬂ?WﬁUﬁ?UﬂJ@QEUﬂ’]W 97l dnwanisadeulmvesnmn msﬁﬁugﬂﬁwmﬂms
Un4D ﬂ’lﬁﬂﬁ%jﬂaNaﬂ’IWVLUu’]%‘LLazﬂ’Iﬁﬂﬁaﬂsﬁaga TnsazuanstunounsUszananatt ey Fdaiud
sufsmsmidunisuesing uariderimidaiuindeaznsnaniainsuszendlidnsnaiviafuvueus
LAENSABUAUBITINAUAT DS

Machine Vision provides an intensive introduction to the process of generating a
symbolic description of an environment from an image. Lectures describe the physics of image
formation, motion vision, and recovering shapes from shading. Binary image processing and
filtering are presented as preprocessing steps. Further topics include photogrammetry, object
representation alignment, and computational vision. Applications to robotics and intelligent

machine interaction are discussed.

12018323  msisBudaadrdmsudnanalviad 3 (3-0-6)
PATTERN RECOGNITION FOR MACHINE VISION
rveRuneu : Ll
PREREQUISITE : NONE
ﬁ’m%’wé’mﬂa%w*ﬁwﬁaué’mza‘ﬁmsmﬂ%’fmmﬁmmﬁaﬁiﬂLLUULW@LL?’T%]@W%Q%%@

U
L% § o Y U L3

Wied Fderanunusznauluaie nmsinveslyniveaniesdnsiderimiuasn1sinussnniiuy

ToYaNAIMNKAZNITUTTUIANG NITLENANENYULIINAIN N15591TRQANBULNIINIBAIN NOBHN1S
Andula uasngunsdnngursondaines

The applications of pattern recognition techniques to problems of machine
vision is the main focus for this course. Topics covered include, an overview of problems of
machine vision and pattern classification, image formation and processing, feature extraction

from images, biological object recognition, bayesian decision theory, and clustering.

12018324 ﬁugwwaﬂﬂiijﬁfnau 3 (3-0-6)
INTRODUCTION TO NEURAL NETWORKS
FwdeRuneu : il
PREREQUISITE : NONE
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T8I UANTTUUIANTITRUADTULUUTINUFIUVRINTAMULINYDITLUUUTEA LA
Souidn leellonaseungulasadnenisiseugiveslawunsoulasnguflauiiin sauds n1svene
doyayioy, TINFYYIULATATLIULUURANNEIY TTaINILANTINTINTAIMLUUEoUNAULaENNS

v v
= 4

SeuskuutaulUeu(HEBBIAN) paanausUkuunissuiveadigunsou N1smivALLaines niieaudn
waENITHRIUIUTZAW

This course explores the organization of synaptic connectivity as the basis of
neural computation and learning. Perceptrons and dynamical theories of recurrent networks
including amplifiers, attractors, and hybrid computation are covered. Additional topics include
backpropagation and Hebbian learning, as well as models of perception, motor control,

memory, and neural development.

12018325  ¥IINYIMNNAUFNITY 3 (3-0-6)

GENETIC NEUROBIOLOGY

Fvtaduneu : Ll

PREREQUISITE : NONE

sednililiendosiuilsdfuamevesiisey msldmevvesinseulunisian uavns
IANITANALNITINNUYBINUNGANTTY TTTINAINTIATIEINITNAI8TLT wagTiasieiseaulaana
voaduiidiesnadmiuilsiduresszuutszam lasame nefuiuiunudfeivssgndldiunadum
ANLUNZE

This course deals with the specific functions of neurons, the interactions of
neurons in development, and the organization of neuronal ensembles to produce behavior.
Topics covered include the analysis of mutations, and molecular analysis of the genes required
for nervous system function. In particular, this course focuses on research work done with

applying to find the optimization value.

4. nguividuiiruAansLasdfINTsUAILas (OPTICS AND LASER ENGINEERING)
idgin (UTTENe-UHUR-Anedienued)

12018421  WandvasgUnsaifsdait 3 (3-0-6)

PHYSICS OF SEMICONDUCTOR DEVICES

FwdeRuneu : il

PREREQUISITE : NONE

lassasseznouvesiaganiuzuds nqufseiundsany; Mdemeunaziiseoni1swil
Wy Fasefidu lalon niudanes ulamesuuuiideassdn uasnsuBamesiuvaunulnii)

I3

welulagduua walulagnisndngunsal
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Atomic structure of solid-state materials; Energy band theory; Energy band,
charge carriers, and density of states in semiconductors; Homo- and hetero-junction devices: pn
junction, Diode; Transistors (Bipolar junction transistors, Field-effect transistors); Electronic

sensors; Thin-film technologies; MEMS; Device fabrication techniques.

12018422  \A3asilanazgunsafeaulndidnusating 3 (3-0-6)

OPTO-ELECTRONIC COMPONENTS AND DEVICES

Fr0sAuneu : laidl

PREREQUISITE : NONE

seAUndsuLardImUsgluasieiai; nalnnsnszdundanuvesuszy (M3nsedu
Menaaaziliil;  ndnnsveaniesilouazgunsnioatlndidnnsednd leud gunsallvinasuas
900 (1WU viaen LED 9onanina fenaldin nszawdiannsedngd wazlulasoaudng) LazgUNInIsy
uas (1w Wlalalon IlansuTans wazluInasuLaIing)

Energy band and charge carriers in semiconductors, Charge-excitation
mechanisms (Photo- and electrical-excitation), Principles of optoelectronic components and
devices: Light emitting devices and display technologies (e.g. LEDs, liquid-crystal display,
plasma displays, E-papers, micro-optics) and light sensing devices (photo-diode, photo-

transistors, solar cells)

12018423  aunsalBidnnsalindduniduazBidnnsaindiunle 3 (3-0-6)

ORGANIC AND PRINTED ELECTRONIC DEVICES

Antaduneu : indesileuareunsniooulndidnvseiing

PREREQUISITE :OPTO-ELECTRONIC COMPONENTS AND DEVICES

nAnssufsiniluansdund; ssdundanluasieinhdunid; gunsalliuasdunds
(lowan); n3udamesauulnidunsd (own); aunsinlaliamdndunid (Luandauwatsainddunse);
gunsalivinanniansefuunluaing (ioasveuulunazaindedeenlas); wmaluladniswdn WUy
FUYINALASUUUATAZAY); waaRndidnnseiindidedu

Semiconducting behaviours in organic materials; Energy levels in organic
semiconductors; organic light emitting devices (OLED, organic light-emitting transistors); organic
field-effect transistors (OFET); organic photovoltaic devices (organic solar cells); nano-structured
material devices (carbon nanotubes and zinc-oxide nanowires), Devices fabrication techniques

(vacuum and solution-processed deposition methods); introduction to plastic electronics.
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12018424  wpufvadlnladauazIAInTsuniauas 3 (3-0-6)

PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

FwdeRuneu : Tl

PREREQUISITE :NONE

g meiuiasazmsUssgndldoudwaees, duloufniuas uaznis
UEUIanAd e MIaUas Wy wasgninanld Tusguuituaiodmsunisdngia , nssanis , nsds,
msdaufiu uay madendoyaldesndls Jniasougquidesnmandoufivesuaslusananslelanseln uas
AananelulsnEaau (éf'mafmﬁﬁmﬁﬁuﬁmﬁﬁﬂmaqLLmﬁéﬁuaguiﬁ’uiwmiilfasﬁ’ul,t,azﬁﬁmqmam%uﬁmaq
uad) woAnTIIvesuaiTesessolnBidnnsn MIunsnaen YesenedyyInnIuas LagndnnIve
WaLwes fugnuveaviotheduuas (sauds loufihuas) uas Bidalng uaseraala-sevAnuogadu 1
nseenuUULAT AT EigURTaimaLas waznsldnulunisdeasuasnsuszananadaayio

The course introduces the basics of optical fields and their applications to lasers,
optical fibers, and photonic signal processing, i.e., how light is used in modern systems for
encoding, manipulating, transmitting, storing, and retrieving information. It covers light
propagation in isotropic and birefringent optical media, behavior at dielectric interfaces,
interference, optical cavities and principles of laser action, the basics of optical waveguides
(including optical fiber), and electro- and acousto-optic modulation. Emphasis is given to the
design and analysis of optical devices, and their applications in communications and signal

processing.

12018425  aLwes 3 (3-0-6)

LASERS

Uaduneu : nguvedilaliauazifnssunies

PREREQUISITE : PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

M3pdeuiivesduataraduLa SuanaesiuUNIATeY YOIVYUFY Y IUN AT
oynaululudosenguundn (microcavity)  szuuersen msUdesiasarnaiiudnoulnsney
wuuRniy, fhuenedyananaes, awesuuudeidlewaruuunad, Tnundents, Aainde waznis
Uszgndlduvesawes

Propagation of optical rays and waves, Gaussian laser beams, laser resonators;
active nanoparticle in a microcavity, atomic systems, lasing and population inversion, laser
amplifiers, practical continuous-wave and pulsed lasers, mode locking, Q-switching, and

applications of lasers.
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12018426  unlulwlatad 3 (3-0-6)
NANOPHOTONICS
Uaduneu : nguvedilaliauazifinssunias
PREREQUISITE : PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

wlullatadesnudulianudfyduianugiu (Areudunem, syniauily wazlle
dansada) on1sun Ul (Wu 1awes $I99793U Wuwes) waz szuuduinsmwasia Inladaduiin
sMaasnn wazdanaulnlaiia)

Introduction of nanophotonics, with focus on the basic material systems
(quantum dots, nanoparticles, and photonic crystals) to devices applications (lasers, detectors,

sensors) and to system integration (photonic integrated circuits and silicon photonics).

5. nguAYIUTTUUENDINAEeHI (Embedded Automation System)
12018521  N199BNKUUIZTUUANDINANSA? 3 (3-0-6)

EMBEDDED SYSTEM DESIGN AND APPLICATION

AsAuneu : Ll

PREREQUISITE : NONE

AN T9IUANUNLISLAE AIDYNUDITTU VAL DINAENAT 09AUIZNDUVBITEUUANDS
naileiy FBnslunisesnuwuussuvatesnailedy n1siasiendym suuuukuImensudledyn nns
sanwuursadenidiniuay, Wugeswazudagiawmes n1seantuuszuukaziusunsulagldisnisnis
Inavestayauazisnisigedy seaulunsuseaianauusyuuanonailedi m'ﬁiamzwuazﬁugmmﬁ
And 03 0a1 392N NTZUUTINEINITIUNUTOUT I URAE NTEDNLUUL AR DTLdmMSUR AL Aaen
N15a351952VUlAINANNITHAZRUIAATINTANTTUTBIS U NMTWAILIYUEUA N15a319TEuUdnlul
Aelugueud Wudu

Overviews, meanings, descriptions and examples of embedded system,
embedded system components, embedded system design methodology, problem analysis,
design pattern, controller, sensor and actuator, data flow model, object oriented methodology,
processing levels for embedded system, system integration and communication, framework and
platform design, system design based on innovative thinking :robotics and automatic system for

automotive.

12018522 lulastwsiwawasuazmadousaldaudmiu
sruvaNaInaief 3 (3-0-6)
MICROPROCESSOR AND INTERFACING FOR EMBEDDED SYSTEM
FUsAuney - bl
PREREQUISITE : NONE
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lassadnevessruululasinsigaiwes ssuudaniey Bunanasa Landnanese
psAUsznaunely uagnseanLULIRTileldourefeuauuazUszinana nMsoonuuufisd madou
IUSLLﬂiumHWLLBaL%uuﬁLLazmMizﬁuadLﬁ'amm’mﬂmzuu MseenkUUINS dausdeifionisnisieans
bbele mmmvuumwmmummmmaama 52108 NMSUTERTANG 991U m’mﬂaamﬂa Lay LEnYsNIN
il mamammwaﬂmiaamwu 33m13 wndesdlefildonnuuy waznsdlfnu veseiu wnanesuaves
natlsf Moad wazlulaseoulnsaians
Microprocessor architecture, various types of bus system, input ports, output ports andother
components; schematic design for controller, printed circuit board (pcb) design,controller
program using assembly language and/or higher levellanguages; design of interfacing circuit for
communication and controlling external circuits via serial port, usb, ethernet andother types of
communication protocols. Communication among distributed systems; interfacing with external
environments; energy conservation; safety and reliability; design principles; methodologies;

design tools; case studiesincluding plc, microcontroller and embedded linux platform.

i3

12018523  msnawIszUUUfURnIsuaslusunsuUsene

wuulawuwasa 3 (3-0-6)

OPEN SOURCE OPERATING SYSTEM AND SOFTWARE DEVELOPMENT

FvsAuneu : Tl

PREREQUISITE : NONE

szuuUftRnmsuariusunsudszanduuulemugesadamuddgdustanniisludenis
Wetaun wagmsanaldatludigpamnssuiesanvesniflemuvesadnlngazlaidaldaglusm
anuans (FREEWARE) LLazQﬂﬁwmmashwiaLﬁaq Fluivndasinavenumnguazlnseadives
seuvUUanismsidaudund nisusuussaziaunssuudianis n1sdeulusunsy C, C++, JAVA,
PYTHON LLazmiﬁwmLL@WWELﬂ%’uL%amiaﬁwﬂ%muLwUﬂiﬁ‘v\lﬂﬂ (GU)

Open source operating system and application software are vital important in
research and development and industrial cost reduction. Because, unix operating system: linux
and embedded linux, framework, library and device driver programming, ¢, c++, java, python

and graphic user interface (gui) programming.

12018524  MMSUSTUIANATYUIUUAZAITUTZUIANAN N
TFRANTEHENERR ) 3 (3-0-6)
SIGNAL AND IMAGE PROCESSING FOR EMBEDDED SYSTEM
Fdaduneu : Tl
PREREQUISITE : NONE
nsUsznanadeyauazdy g agluszuvausainailsdy MmsUszuianadayayio

L Ag7) A7}

LUUATARALAENNITUSENANAT Y IMLUUBUNNEEN N15UTEYNALTNULLERTIAY N15ATIITUAILLT
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vEomuanBes Wuwesuuukas 3 anudiseu WuwesTanszualiii wazdug, nisadadyananile
ﬂ’J‘UV’]iJLLazgﬁlﬂ’]iiSUULLaSLLgm‘]LBLﬁ]@%miﬁwu’]LLaSmiﬂizEgﬂﬁﬂﬁf’fis‘lj‘ljﬂisu’saNﬁﬂ’]WU‘u%UUamaﬂﬂa
Ha n13992930T0U NMIRsIRyN MIrTaduiiuiwaznisnsaduinglunm susnisasaduns
waeulm waznsasyedulumiuuseuvateanailesh mseseideruazdoduveuiagisn

Data and signal processing in embedded system, analog and digital signal
processing, sensors applications, control signal for control system, image processing and
development for embedded system : edge detection, corner detection, surface detection and
object detection, motion detection, face detection on embedded system; analysis of

algorithm’sbenefits and disadvantages.

12018525  Ugygusshvguazivilesdoyadmivenlalad 3 (3-0-6)

ARTIFICIAL INTELLIGENCE AND BIG DATA ANALYTICS

FOR INTERNET OF THINGS (IOT)

F0sAuneu : Ll

PREREQUISITE : NONE

Jdiosuiifeafundnnismeadiiaingsy wagn1slinsgideyasiuiunin n1s
mensalraamtiiedasiutlym nMyesgvauduiusvesdeyauardadesiieg Msiauiuasns
Uszgndldszuulaauseivg 1y assnaransniniy lassiguszamiioy dana3nuilieiugnssy
dane3fuangutyanUssivghuunaunay Weuddamlunsisenismendneunioisnisuddam
fifian uludsmsdumnmmeuniessdniuiandeyadiuiuimeana

This subject provides engineering statistic and big data processing, yield
prediction and multi-attribute analysis, problem identification, fuzzy losgic, artificial neural
network, genetic algorithm, agent based swarm algorithm and hybrid artificial intelligent to solve
the research problem, optimization and extract knowledge or solution within the mass data

records.

v
[

6. nguATIRIUNITUsZINANad Y IMTUgsdmSuN1sIaiutaya (Advanced Signal Processing
for Data Storage)

12018621  #ugnumeluladensadadlae 3 (3-0-6)
FUNDAMENTAL OF HARD DISK DRIVE TECHNOLOGY
FwdeRunien : 1l
PREREQUISITE : NONE

druUsenoulagsruUAe veseninfantain, szuudeslunistiuiindeya, swuy
LATDINA, TEUUAIUANMELEBSL, AIAIUANLAZNISWLABIUENSARANLATILUUAILY WU SATA, SAS, ATI
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HDD components and system integration, recording subsystem, Mechanical
System, Servo Control, HDD Controller and Interface (SATA, SAS, ATI)

12018622n15Uszu3anadayg 10 3(3-0-6)

SIGNAL PROCESSING

FdsAuneu : Ll

PREREQUISITE :NONE

é’ﬂwmmaaﬁigiy,mmﬂi/\lﬁwizl,ﬂwmGrﬁLﬂuﬁmmﬁma%qLLasé’igz:ymwmwﬁswﬁq
nsUsznatefLazteldutaztodninveinisuszanadyyrandseudisuiisuiunisussanadygin
BeguanuadamaniililunisinaueuasUszananadygindudu (sequence) LLﬁ”iULL‘U‘UMN"]GUEN
au&mammmmmmammaaauquwgmia:uammWmmmLm%ﬁluLmﬁmmmimmamwmmsmedau
(aliasing effect) msaswazgzgwmﬂumﬂazylzgmwmumaqumLmeiLL‘UmLLUU Z U I U
ﬁugwuﬁhmﬁﬁﬁﬁbumaﬁzw H(z) nMsUszisvesihsdygadwauasdlsiadesnInuess uuAUANRUS
Y9IN1SHUAILUY Z ﬁ’ummﬂmLLUU’?J"u6]miLLUaaﬂ%LS%ﬁUé’zyzmmé’uﬁwismmmqmiammizmi
A ulasFesidesuudeyaiidisgdududwulgusunudeyaiduassenidsnisuendes
L‘%\‘ina’lLLazﬂ’lﬁLLEJﬂEJ'aEJL%ﬂﬂ’)’mamiﬂmﬂizﬁﬁmwuL%’JLV]ﬂﬁﬂmiﬁ’M’Jmﬂ’]iLLUaﬂLLUUL%’JﬁEJ’]JJLLaz
Anants1srenasnseInNiiBaaruuUBuiaddndn (FIR Filter) 19asnsesnuduuuduiadlsl
9719 (IR Filter) miaaﬂLLUU'N%mmmmﬁL%qLasu‘[@alﬁﬁqmamﬂ’ﬁmmé’zyzymsiaLﬁaﬂmammﬂaww
auinsinsanmsiduiiswuuselassadawuulasadie (attice) wagn1sWAILI9AINTBIAINA
preFUTzINadyIaLTea

This course includes the following topics: signal & signal processing, structure
ofdigital signal processors, hardware realizations, digital filters, FFT processors, advantages
&disadvantages of digital signal processing, the continuous-time signals and systems with
theirimpulse responses, frequency responses and zero, sampling theory and signal
reconstructionconsidered before the discrete-time signals and systems and their transformation

techniques,DFT and FFT, IIR and FIR digital filters designs and their hardware point of views.

12018623  msUszuladygyInluszuuduindaya 3 (3-0-6)
SIGNAL PROCESSING IN DATA STORAGE
FvtaAuneu : Ll
PREREQUISITE : NONE
vaenlaozinsuveinszuIunsilisulazeudygiu deygiandeu (NRZ, NRZI) 13103

Fu USELnnuesdayy1adsuniu NsUsEInanadIuniin teedayey muwnmauaumuauumm MISLNAN
914 29959mealaduuu MMSE 19a58mealadusuanld flendidunea swasinmnuendngy swavden

[

Wandu Yesdyaanudn nseeniluddesdyain nsfAudy1unIIaInIsUTEIARAT Y MUY 2
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fdmiumalulagnistuiinteyaluauien wu nMsduiinteyawuudaunaiiisuiiiae n1stuiintoyaids
wiliwdnuuuaeadd nstufindegauuuanuiouditie WWusu

Block Diagram of Read/Write Process, Write Signal (NRZ, NRZI), Transition, Types
of Noise, Front-End Processing, Recording Channels (LMR, PMR), Partial Response (PR) Target,
MMSE equalizer, Adaptive equalizer, PRML, Runlength-limited codes, Linear Block codes, Timing
Recovery, Iterative Channels, Channel Optimization, Timing Recovery, Pre Amplifier in Read
Channel. Two dimensional signal processing for future magnetic recording system e.g., Bit-
Patterned Media Recording, Two-Dimensional Magnetic Recording, and Heat-Assisted Magnetic

Recording.

12018624  nNgwNIsIdIAE 3 (3-0-6)
CODING THEORY
AsAuneu: il
PREREQUISITE : NONE
ﬁugmmzﬂa‘,‘wnam%ﬁm%’umiﬁwLLasaamﬁaﬁﬁmﬁmiym LU @UINTINA NYAALUY

LOUALNSN S9%d BCH  svalwdluilleadndn n15aensvia BCH wagsnasalelauay n15aansiasn
T9lauaukuuTang

Fundamental mathematics for encoding and decoding, i.e. finite field and
abstract algebra; BCH codes; Cyclic polynomial codes; Decoding of BCH and Reed Solomon (RS)
codes; Soft decoding of RS codes.

12018625  vufiniadnsiadugauaznisussgndldo 3 (3-0-6)

ADVANCED CODING THEORY AND APPLICATIONS

Fydadunow: Ll

PREREQUISITE : NONE

wndefiugiuuazadamanslunguinsdistatesdyyin staudendadu siad
sianends sWan3adn swaneulagiu menensauuuimesd nisnonsawuuTeNs n1snonaiy
g SPaRRUAMTUA AIUUBITIE S9E RLL SWa MTR 59a(0, G/I)

Basic concepts and necessary terminology of coding theory; Linear block codes,
Repetition codes, Hamming codes; Parity-check codes, Convolutional codes; Viterbi’s decoding
techniques, Soft decoding, Iterative decoding, Constrained codes, Capacity, RLL codes, MTR
codes, (0, G/1) codes, Channel Optimization methods.
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7. NNAYIEIUNITUTUUTINTNENTIEER (Statistical Productivity Improvement)
12018721  N1SAIUANAMNINLTIADR 3 (3-0-6)
STATISTICAL QUALITY CONTROL
ndnfiugureseIIUsuURAmam nszuumsidueled @ew n1ein nsieed
NMSUTUUTE kagnsmuaw) adffInTuAIUANTEUY HUANATUANEIMTUAILUTANY 9 WHUATNAIUAN
dSuneavs T MINATIEVIANUAINITATDINTEUIUNT UagMTIATIENAINAINNTOVDINITIATEUY
Basic concepts of quality improvement, the DMAIC process (define, measure,

analyze, improve, and control), statistical process control, control charts for variables, control

charts for attributes, analysis of process capability and measurement system capability.

12018722  A1399NLUUNITNAABIIUAAAMINTTUNITHER 3 (3-0-6)
DESIGN OF EXPERIMENT IN PRODUCTION ENGINEERING

WIARYBINITORNKUUNITNARBILALANANNTA N TUSEENA LT ITmsnsaufu L
3FINTTULALINMATIRAIUNNINGIAENS NTEBNWUUNITNAALTWNNNaSa Ve LazAaunIRe
AAUALAYS LUUTIADINSANADBLUUMANEFILUS N5ENLUUNISABUALUBIILURR NSeBNLUUTINLIY
N1TRRALUULUULLALAZAUaING DN

Concepts of design of experiments and be able to apply suitable techniques to
conduct engineering and scientific research and development.Factorial Design, Blocking and
Confounding, Latin Squares, Multi-variable Regression Models, Response Surface Designs, Robust
Parameter Design, Nested and Split-Plot Designs.

12018723  wilesdoyauaziadosiiadiaszi 3 (3-0-6)
DATA MINING AND ANALYSIS TOOLS

MeIvtUsEnaumensiuvileveyauaziasestlenldlunisineyt aseuaquisnsly
TUsUIUA 9 Wi eaRnealusinsy 015lUsuns Wnwa lwuigenans asddunUgeniws

This course contains various data mining and analysis tools.SQL programming, R

programming, Excel, JMP software, and Minitab Software are cover.
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International Journal Publication

1. W. Phuchaduek, T. Jamnongkan, U.Rattanasak, S. Boonsang, S. Kaewpirom “Improvement
in physical and electrical properties of poly(vinyl alcohol) hydrogel conductive polymer
composites,” Journal of Applied Polymer Science, 132 (28), art. no. 42234, 2015. (ISI, IF =
1.768)

2. R. Roajanasiri, N.Afzulpurkar, S.Boonsang“A solder bridging rework study and an
experimental investigation of the TUMR magnetic head,”, IEICE Electronics Express, 9 (21), pp.
1683-1694., 2012. (ISI, IF = 0.320)

3. R. Roajanasiri, N. Afzulpurkar, S. Boonsang“The simulation of solder bridging on TuMR
magnetic head connector,”, Applied Mechanics and Materials, 157-158, pp. 144-148.., 2012.
(Scopus)

4. M. Lohakan, T. Jamnongkan, C. Pintavirooj, S. Kaewpirom, S. Boonsang, “A numerical
model for ultrasonic measurements of swelling and mechanical properties of a swollen PVA
hydrogel” ULTASONICS 50 (8), pp 782-78, 2010 (ISI, IF = 1.942)

5. B. Dutton, S. Boonsang, R.J. Dewhurst“Modelling of magnetic fields to enhance the
performance of an in-plane EMAT for laser-generated ultrasound” ULTRASONICS, 44
(SUPPL.), pp. e657-e665. 2006 (IS, IF = 1.942)

6. M. Lohakan, O. Wiriyanuruknakorn, S. Boonsang, C. Pintavirooj “Time dependent analysis
of magnetic fluid based on Navier-Stokes equations, Maxwell's equations and heat
equations” WSEAS Transactions on Electronics, 3 (8), pp. 410-416. 2006 (Scopus)

7. S. Kaewpirom, S. Boonsang “Electrical response characterisation of poly(ethylene glycol)
macromer (PEGM)/chitosan hydrogels in NaCl solution” EUROPEAN POLYMER JOURNAL 42
(7): pp:1609-1616, 2006 (IS, IF = 3.005)

8. S. Boonsang, R.J. Dewhurst“A sensitive electromagnetic acoustic transducer for picometer-
scale ultrasonic displacement measurements” SENSORS AND ACTUATORS A-PHYSICAL 127
(2): pp:345-354, 2006 (IS, IF = 1.903)

9. B. Dutton, S. Boonsang, R.J. Dewhurst “A new magnetic configuration for a small in-plane
electromagnetic acoustic transducer applied to laser-ultrasound measurements: Modelling
and validation” SENSORS AND ACTUATORS A-PHYSICAL 125 (2): pp: 249-259, 2006 (ISI, IF =
1.903)

10. S. Boonsang, R.J. Dewhurst“Signal enhancement in Rayleigh wave interactions using a
laser-ultrasound/EMAT imaging system” ULTRASONICS 43 (7): pp: 512- 523 2005 (ISI, IF =
1.942)
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11. S. Boonsang, R.J. Dewhurst “Pulsed photoacoustic signal characterization incorporating
near- and far-field diffraction effects” MEASUREMENT SCIENCE & TECHNOLOGY 16 (4): pp:
885-899, 2005 (IS, IF = 1.433)

12. S. Boonsang, J. Zainal, R.J. Dewhurst “Synthetic aperture focusing techniques in time and
frequency domains for photoacoustic imaging” INSIGHT 46 (4): pp:196-199, 2004 (ISI, IF =
0.535)

13. S. Boonsang, R.J. Dewhurst“Enhancement of laser-ultrasound/electromagneticacoustic
transducer signals from Rayleigh wave interaction at surface features” APPLIED PHYSICS
LETTERS 82 (19): pp: 3348-3350,2003 (ISI, IF = 3.302)

14. S.Boonsang, “Photoacoustic generation mechanism and measurement systems for
biomedical applications”, International Journal of applied biomedical engineering, 2(1), pp
17-23.
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® Refereed and Archival Journal Articles

1. Q. Zexuan, Y. Hongjun, S. Chuwongin, Z. Deyin, M. Zhengiang, and Z. Weidong, "Design of
Fano Broadband Reflectors on SOI," Photonics Technology Letters, IEEE, vol. 22, pp. 1108-
1110, 2010.

2. H. Yang, S. Chuwongin, Z. Qiang, L. Chen, H. Pang, Z. Ma, and W. Zhou, "Resonance control
of membrane reflectors with effective index engineering," Applied Physics Letters, vol. 95,
pp. 023110- 023110-3, 2009.

3.Y. Hongjun, Z. Deyin, S. Jung-Hun, S. Chuwongin, K. Seok, J. A. Rogers, M. Zhengiang, and
Z. Weidong, "Broadband Membrane Reflectors on Glass," Photonics Technology Letters, IEEE,
vol. 24, pp. 476-478, 2012.

4. Weidong Zhou, Zhengiang Ma, Hongjun Yang, ZexuanQiang, Guoxuan Qin, Huiging Pang, Li
Chen, Weiquan Yang, SanthadChuwongin, and Deyin Zhao, "Flexible photonic-crystal Fano
filters based on transferred semiconductor nanomembranes," Journal of Physics D: Applied
Physics, vol. 42, 234007, 2009.

5. Rui Li, Shuling Wang, SanthadChuwongin,Weidong Zhou, "Nanoscale Silver-assisted Wet
Etching of Crystalline Silicon for Flexible Large Area Photovoltaics," Journal of Nanoscience
and Nanotechnology, 2012.

6. H. Yang, D. Zhao, S. Chuwongin, J.-H.Seo, W. Yang, Y. Shuai, J. Berggren, M. Hammar, Z. Ma
and W. Zhou, “Transfer printing stacked nanomembrane lasers on silicon”, Nature Photonics
6, 617-622 (2012). AOP July 22,

2012. http://www.nature.com/nphoton/journal/vaop/ncurrent/full/nphoton.2012.160.html.
7. W. Zhou, Z. Ma, S. Chuwongin, Y.-C.Shuai, J.-H.Seo, D. Zhao, H. Yang, and W. Yang,
"Semiconductor nanomembranes for integrated silicon photonics and flexible Photonics,"
Optical and Quantum Electronics, vol. 44, pp. 605-611, 2012.

8. D. Zhao, H. Yang, S. Chuwongin, J.H. Seo, Z. Ma and W. Zhou, “Design of photonic crystal
membrane reflector based VCSELs”, IEEE Photon. J.

9. Chadha, D. Zhao, S. Chuwongin, Z. Ma, and W. Zhou, “Polarization- and angle-dependent
characteristics in two dimensional photonic crystal membrane reflector”, Appl. Phys. Lett
103.21 (2013):211107

10. R. Li, S. Wang, S. Chuwongin, and W. Zhou, “Nanoscale Silver-Assisted Wet Etching of
Crystalline Silicon for Anti-Reflection Surface Textures”, J. Nanosciece and Nanotech. Vol.
13(1), 493-7 (2013).

11. W. Zhou, D. Zhao, Y. Shuai, H. Yang, S. Chuwongin, A. Chadha, J.-H. Seo, K. Wang, V. Liu,
Z. Ma, and S. Fan, “Fano resonance photonic crystal nanomembrane photonics (Invited
review)”, Prog. Quantum.Electron.38, 1-74 (2014).
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® Conference proceedings

1. Y. Hongjun, S. Chuwongin, C. Li, Q. Zexuan, Z. Weidong, P. Huiging, and M. Zhengjang,
"Spectral trimming of fano reflectors on silicon and glass substrates," in IEEE LEOS Annual
Meeting, Long Beach, CA, Nov. 9-13, 2008, pp. 818-819.

2. S. Chuwongin, Y. Weiquan, Y. Hongjun, Z. Weidong, and M. Zhengiang, "Flexible crystalline
InPnanomembrane LED arrays," in IEEE Photonics Society Annual Meeting, Denver, Nov. 8-11,
2010, pp. 643-644.

3. W. Zhou, Z. Ma, H. Yang, L. Chen, W. Yang, Z. Qiang, G. Qin, H. Pang, S. Chuwongin, and D.
Zhao, "Semiconductor nanomembranes for stacked and flexible photonics (Invited)," in
Photonics West, Silicon Photonics V, San Francisco, California, USA, 2010, pp. 76060U-10.

4. W. Zhou, Z. Ma, W. Yang, S. Chuwongin, Y.-C. Shuai, J.-H.Seo, D. Zhao, H. Yang and R.
Soref, “Semiconductor nanomembranes for integrated and flexible photonics,” (INVITED), in
International Topical Meeting on Information Photonics, Ottawa, Canada, May 18-20, 2011,
pp. 1-2.

5. W. Yang, H. Yang, S. Chuwongin, J.-H.Seo, Z. Ma, J. Bergegren, M. Hammar, and W. D. Zhou,
“FrameAssisted Membrane Transfer for Large Area Optoelectronic Devices on Flexible
Substrates”, in IEEE Winter 2011 Topicals on Photonic Materials and Integration
Architecuture, Keystone, CO, Jan. 10-12, 2011 , pp. 113-114.

6. A. S. Chadha, W. Yang, T. K. Saha, S. Chuwongin, Y. Shuai, W. Zhou, Z. Ma, and G. J. Brown,
"Spectral selective absorption enhancement from stacked ultra-thin InGaAs/Si Fano
resonance membranes," in San Francisco, California, USA, 2012, pp. 82680G-7.

7. M. Rakhmanov, T. Miller, A. Gribovskiy, B. Frost, S. Chuwongin, D. Zhao, W. Zhou, "Su b-
Wavelength Diffraction Losses in a Silicon Nano-Patterned Membrane," in IEEE Photonics
2012 conference, Hyatt Regency San Francisco Airport Burlingame, California USA, 2012.

8. Rui Li, SanthadChuwongin ,Shuling Wang, Weidong Zhou, "Ag-Assisted Electrochemical
Etching of Silicon for Antireflection in Large Area Crystalline Thin-Film Photovoltaics," in 38th
IEEE Photovoltaic Specialists Conference, 2012.

9. S. Chuwongin, H. Yang, J.-H.Seo, D. Zhao, W. Yang, J. Berggren, M. Hammar, Z. Ma, and
W.D. Zhou, " "Nanomembrane Transfer Printing for MR-VCSELs on Silicon," in I[EEE Photonics
2012 conference, 2012.

10. SanthadChuwongin, Deyin Zhao, Y. Shuai,Hongjun Yang, Weidong Zhou, Jung -Hun Seo,
Zhengiang Ma, "Transfer printed 2D crystalline semiconductor nanomembranes for photonic
crystal Fano resonance filters and reflectors on Si and flexible substrates," in US-KOREA JSNT
2012(Poster).
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11. D. Zhao, S. Chuwongin, H. Yang, J.-H. Seo, J. Berggren, M. Hammar, Z. Ma and W.Zhou,
“Transfer printing photonic crystal nanomembrane lasers on silicon with low optical
pumping threshold (POSTDEADLINE paper)”, 9th International Conference on Group IV
Photonics, Aug. 29-31, 2012, San Diego, CA.

12. A. Gribovskiy, T. D. Miller, and M. Rakhmanov, S. Chuwongin, D. Zhao, andW. Zhou,
“Wide-Angle Polarization-Dependent Diffraction in a Silicon Nano-Patterned Membrane
Reflector”, Texas section American Physical Society Fall 2012 Meeting, Lubbock, TX, Oct. 25-
27, 2012.

13. W. Fan, D. Zhao, S. Chuwongin, J.-H.Seo, H. Yang, J. Berggren, M. Hammar, Z. Ma, and W.
Zhou, “Electrically-pumped membrane-reflector surface-emitters on silicon”, IEEE Summer
Topicals Meeting on Micro- and Nano-cavity Integrated Photonics, July 8-10, 2013, Hilton
Waikoloa Village, Waikoloa Hawaii, USA.

14. W. Fan, D. Zhao, S. Chuwongin, J.-H.Seo, H. Yang, J. Berggren, M. Hammar, Z. Ma, and W.
Zhou, “Fabrication of Electrically-pumped Resonance-cavity Membrane-reflector Surface-
emitters on Silicon”, IEEE Photonics Conference 2013, Sept. 8-12, 2013, Hyatt Regency

Bellevue, Bellevue, Washington, USA.
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Publications

1. KamolWasapinyokul, W. I. Milne, D. P. Chu Origin of the threshold voltage shift of organic
thin film transistors under light illumination Journal of Applied Physics, 109 (8): p. 084510,
2011

2. Xuhua Wang, KamolWasapinyokul, Wei D. Tan, Ruth Rawcliffe, Alasdair J. Campbell, Donal
D. C. Bradley Device physics of highly sensitive thin film polyfluorene copolymer organic
phototransistors Journal of Applied Physics, 107 (2): p. 024509, 2010

3. KamolWasapinyokul, W. I. Milne, D. P. Chu Photoresponse and saturation behaviour of
organic thin film transistors Journal of Applied Physics, 105 (2): p. 024509, 2009

4. Xuhua Wang, KamolWasapinyokul, Wei D. Tan, Ruth Rawcliffe, Alasdair J. Campbell, Donal
D. C. Bradley Highly sensitive thin film polymer phototransistors Proceedings of SPIE, 6658: p.
66581C, 2007

Conferences (* = presenting author)

1. K. Wasapinyokul, S. Chanyawadee, R. Leecharoen, S. Chuwongin, A. Charoensuk: Effects of
baffle in integrating sphere on total luminous flux Measurement (Poster presentation),
presented in New Developments and Applications in Optical Radiometry (NEWRAD). 24th -
27th June 2014

2. K. Wasapinyokul*, R. Leecharoen, S. Chanyawadee, R, Chuenchom, A. Krachangmol: Effects
of integrating sphere conditions on the sphere uniformity (oral presentation), presented in
The International Conference on Optics in Precision Engineering and Nanotechnology. 9th -
11th April 2013, Singapore. 2012

3. K. Wasapinyokul*, R. Leecharoen, S. Chanyawadee, R, Chuenchom, P. Jamparuang, K.
Chumpol, C. Charoenkij, A. Krachangmol: Effects of integrating sphere conditions on the
spatial response distribution function in the total luminous flux measurement (oral
presentation), presented in The XX IMEKO World Congress. 9th -14th September 2012,
Busan, Republic of Korea. 2011

4. K. Wasapinyokul*, W. I. Milne, D. P. Chu: Organic pyroelectric thin film transistors (oral
presentation), presented in The 7 th International Thin Film Transistor Conference (ITC 2011).
3 rd -4 th March 2011, Cambridge, UK.

5. K. Wasapinyokul*, W. I. Milne, D. P. Chu: Origin of the threshold voltage shift in organic thin
film transistors under light illumination (poster presentation), presented in The 7 th
International Thin Film Transistor Conference (ITC 2011). 3 rd -4 th March 2011, Cambridge,
UK. 2010
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6. K. Wasapinyokul*, W. I. Milne, D. P. Chu: Evaluation of photo-responses in organic
phototransistors over a period of 18 months (poster presentation), presented in The
International Conference on Organic Electronics (ICOE 2010). 23rd -25th June 2010, Paris,

France. 2009 ® K. Wasapinyokul*, W. I. Milne, D. P. Chu: Modelling the Photo-response
saturation behaviour of organic thin film transistors (oral presentation), presented in The 2
nd International Workshop on Compact Thin-Film Transistor (TFT) Modeling for Circuit
Simulation. 25th September 2009, London, UK.

7. K. Wasapinyokul*, W. I. Milne, D. P. Chu: Organic pyroelectric thin film transistors (oral
presentation), presented in The International Conference on Organic Electronics (ICOE 2009).
15th -17th June 2009, Liverpool, UK.

8. K. Wasapinyokul*, W. I. Milne, D. P. Chu: Photoresponse and saturation behaviour of
organic thin film transistors (oral presentation), presented in KyotoCambridge Joint Seminar
for Young Scientists; Challenging Conventional Concepts of Electrical Materials and Devices.
3 rd March 2009, Cambridge, UK. 2008

9. K. Wasapinyokul*, D. P. Chu, W. I. Milne: Photoresponse of inkjet-fabricated air-stable
organic TFTs (oral presentation), presented in International Symposium for Organic
Electronics (ISFE), 6th -9 th April 2008, Tarragona, Spain.

10. W. Chen, K. Wasapinyokul*, D. P. Chu: Inkjet-printed RF resonators on flexible substrates
(oral presentation), presented in International Symposium for Organic Electronics (ISFE), 6th -
9 th April 2008, Tarragona, Spain. 2007

11. X. Wang, K. Wasapinyokul, W. D. Tan, R. Rawcliffe, A. J. Campbell*, D. D. C. Bradley: Highly
sensitive thin film polymer phototransistors (oral presentation), presented in SPIE Optics and
Photonics, Organic Field-Effect Transistors VI, 26th August 2007, San Diego, CA, USA.
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