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JUUN 3 WnAnwlne/mewd) | - - - - 3 1 1 3 1
33U q 8 12 12 12
| o < =
ANNINAZANSANITAN W - - - il i
WUU 2.1
. " - UnsAnen
AMUIUBNANE
2564 2565 2566 2567 2568
U 1 ChAnwlne/send) | 3 1 3 3 1 3 1 3 1
FT7 2 GhAnwlne/dnenid) | - - 3 3 1 3 1 3 1
Fu7 3 @hFnwlne/snend) | - - - - 3 1 3 1 3 1
PN q 8 12 12 12
ANAINDZANSANITANYA - - - il 4
: al R) INneaeU msi'?uqa GRE

U9.A.3MNTINTTUUNSHAATUES (MANGATUIWITIH) INea8uInNTTUNITHA
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LUy 2.2
. v Un1sAnu
FTUIUUNANWN
2564 2565 2566 2567 2568
U7 1 2 2 2 2 2
T 2 ] 2 2 2 2
U 3 ] : 2 2 2
7 4 : ] 2 2
o 2 4 6 8 8
ﬂqﬂj’]ﬂgﬁqﬁﬂﬂ’ﬁﬁﬂwﬂl - - - 2

2.6 SUUTTUIURALUALY
TFauszanalszdnt vuandnTan A1ldaos A1NBULMIY kaANATAMTYRINYISEUINNTIUNT
HanTugs aotumalulagnszaeuinaninuvisatanseds (dsaualddnedus wu lunsaiides

Wunslu@nyidelussdseina)

2.6.1. suUszUNSIESU (Bd2E um)

. ANAINZIUgUABAIANTISANY
LAUNTIANTI ° =] PRy o v o g
dusutinAnwnlidyvidlne dwsulnAnwfnaYIf
WUy 1.1 45,000 90,000
WUy 2.1 60,000 100,000
LUy 2.2 60,000 100,000
Ysuuszuna
S188LL8NTIYTU
2564 2565 2566 2567 2568
A1UNINsANY - - - - -

Aamzlau (11a131e) 625,000 1,250,000 1,875,000 1,995,000 1,995,000

TV 625,000 1,250,000 1,875,000 1,995,000 1,995,000

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.
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2.6.2. 9UUTZUUI1991Y (W28 UN)

o . sulszanseIelssinaulssana (U)
31YaLLRYNINYNY*

2564 2565 2566 2567 2568
- UYARINT AATY 46,422.17 | 46,422.17 | 46,422.17 | 46,422.17 |  46,422.17
- QUAHIUIUY 21N 59,723.89 | 59,723.89 | 59,723.89 | 59,723.89 | 59,723.89
- AU 1A 8,486.39 8,486.39 8,486.39 8,486.39 8,486.39
- URURANYN AR 86,292.33 | 86,292.33 | 86,292.33 | 86,292.33 |  86,292.33
~ qUTeR1eBu MY 5477.72 5477.72 5,477.72 5,477.72 5,477.72
- UYARAINT NS 139,995.25 | 139,995.25 | 139,995.25 | 139,995.25 | 139,995.25
- UATELNU INeNaY 73,895.75 | 73,895.75 | 73,89575| 73,89575| 73,89575
- AU ey 101,361.17 | 101,361.17 | 101,361.17 | 101,361.17 | 101,361.17
- URUGANYU NG 485,086.59 | 485,086.59 | 485,086.59 | 485,086.59 | 485,086.59
- suned1edy Inede 14,867.55 | 1486755 | 14,867.55 | 14,867.55 | 14,867.55
- sulviaandu 842,838.73 | 842,838.73 | 842,838.73 | 842,838.73 | 842,838.73
- 5 1,864,447.53 |1,864,447.53 |1,864,447.53 |1,864,447.53 |1,864,447.53
FUIUBNANYT** 10 20 30 32 32
anldgnewade/nAnu/U 186,444.75 | 9322238| 62,148.25| 58,263.99| 58,263.99
Aldinende/dnfnw/men | 9322238 | 46,611.19| 31,074.13| 29,131.99| 29,131.99

* nungwme YeyaainnisAnwiAildingdeniie Yaudseunn 2563 WeIng1dedduiu ua U a3

(angasuni) 233 au U #3 (Mananssieiileq) 33 au U In 48 Au uaz U Len 15 AW AARNgAuUaIN

Rusela

“* g MuINTnAnvnangasiva

2.7 SEUUNISANE

V] wuutuseu

L wuunelnasnudedafiuniuuian

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.
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L] wuunslnasnudsunsniniazidesdudenan
a a a a [ .
L wvumslnanmsdidnnsetinaudendn (E-leamning)

|:| wuumelnandumesiun

2.8 Msiigulaunuigin sre3vwasniUsameiloussudiuaatugaudne (a1d)
Julumudedaduantumalulagnszaomndndigammsaranszds 1190en1sdne s d U

JUNAANET W.A. 2564 (NAKNUIN )

3. wangAsHaransidaeu

3.1 nangasinszusvazdendmelull

3.1.1 UUNUIENATINARANANEAT

M wuv 1.1 fihAnsdidauiynn wiefnsumasnndngns 48 vhehn
Y Y = °o 2 2 1 a v ! a

M wuu 2.1 fudrdnudnsausyanln mheinsmmaenndngns 48 vein

M wuv 2.2 fiAnsdisauiayyes mheinsunaeavdngas 72 wheia

3.1.2 Taseairavangns

a

wuu 1.1 fulnd@nwdniausyaiin Wusnunsfneiidunisidelaednisiinendnusy

o

neliAnmuslirsoaamuua iz euseiviiufuvseinanssumadsnsduiniuilalag

laidunieia
WUy 1.1 48 wU28NA
N, NUINIYINYIINUS a8 nIwAn
. wunEuNun (Seulneluduniiene) 1 wein*
A. NUINIIN5I8 (MFeulpeludumiens) 3 NUILARN*
4. NUIANAFBUAIINS 0 nwhn

a

Y v e o [ =2 P awv = o a a ¢ Ao
wuu 2.1 giind@nwdisavsygilnduinunis@nuidunisidelaeiinisvinineinus 1l
AN MEILAZRB ARANNATIMINMITINNTHar v T nkasAnw gl v sy

WUy 2.1 48 wugnn

. NUINIVINYITNUS 36 PUILAR

o v
U

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.
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9. MUIMITIAUNU (*Seulneliiuniiens) 1
A. UUINIVINTIVY

\B ‘Vill’lm/lﬂﬁ@Uﬂ’Nili

O O W

2. YUINIFNIDN

uAv.2

PUIYARN*
WUILAR
PUILAR

PUIYNA

I Y] °o & a a & = A v a o )~ o a a s aa
LhUU 2.2 QLsﬂqﬁﬂﬁqﬁqlﬁﬂﬂﬁﬁqumiLUULLNUﬂWiﬂﬂ‘UWWLUUﬂWTJQEJI@IEJlIﬂ']ﬁﬂTJ‘V]?J']u‘WUﬁ Nd

<

AN MGz IAAANUNTIMINMITINNTHaE IV T nlas Ay gl niaay

LWUU 2.2 72
N. NUIAIYINYIINUS a8
. isandunun (Seulpgludunienn) 1
A. NUINIBINTIVY 3
4. MIANAADUAINS 0
. RUINIVILEBN 21

3.1.3 5987391

wuu 1.1

A, uIAIBIINeTNUS 48 nliein

WUWAR
nwhn
nwAn*
TRRR
niwhn

PUILAR

mheAn (Ussens-UfuR-Anwimenuie)

12018401 Inegdnus

THESIS

Q. NUINIVIFUNUN 1 niedn *Seulpeliduiiiens*

a8 (0-12-6)

mhedn (Ussee-UfuR-Anwinieniuie)

12018001 AU
SEMINAR

A. NUINIYINTTIVY 3 WU80n

1(0-3-2)

mheie (Ussene-UuR-Anwinenuies)

12018602 2 08UATITUANMSUNITHAILUINTLUIUNTHAR

RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS

3 (3-0-6)

o v
U v a, a [ [

U9.A.3MNTINTTUUNTHARTUES (MANgRTWILIYIR) MenaeulInnssunwanduge aaa.
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4. MANAFIUAN; 0 Milein

UnAnwazdesmmeiieuasy nan1sasuazfesiunundedsRuvesantumalulag
NTLIDUNANINAUNMITAINNTEUY 11A8N15ANwITERUTMNARANYY W.A.2564 (A1ANWIN N)
uazazdeaunaeinmUsznmaatumaluladnszaeuindniiaummis Seanueininsgiy

ANUINIBINGY SEAUTTNRNYT W.A. 2560 (NAKLIN )

WUy 2.1
n. NUINIVIINGITNUS 36 efn
mhein (Ussee-UuR-Anwinieniuie)
12018501  Aveinus 36 (0-18-9)
THESIS

9. wuAFUNUN 1 whede *Seulpgliduniiein®
mheAn (Ussens-UfuR-Anwimenuie)
12018001 AU 1(0-3-2)
SEMINAR

A. RUINIYINTIE 3 W8An
mhedn (Ussee-UuR-Anwinieniuie)
12018602 SPUIUITITUENTUNITHAIUINTZUIUNTINES 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS

3. NUIANATBUAIINS O Mthefin

UnAnwazAosameziloudsy nan1saeuIzAesEIununTaUIRuTRIEnITUmAlulad
NTLADUNANIIANNIITAIANTEUL 1198n1SANYITEAUTUTARANY W.A. 2564 (n1ANWIN N)
uazazFosnunueinasznaanTumelulad nsraeuind i uvmsSonnaeiun gy

ANUINIHBINGY SEAUTTNRNYT WA, 2560 (NAKLIN )

o v
U v a, a [ [

U9.A.3MNTINTTUUNTHARTUES (MANgRTWILIYIR) MenaeulInnssunwanduge aaa.
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Q. viNIRITNRBN 9 VI (1Fen 3 5187v1)

ThinAnuidenGeumunguivflaulaedeluil

1. NGUIPIAIMNTTUTFUUNINGR (MANUFACTURING ENGINEERING)

2. Ngu3VIA1UN1ITIA0IM AU UADTA1MTUTAINTTU (COMPUTER SIMULATION FOR
ENGINEERING)

3. ﬂq‘aﬁmé’mi’a@ém%’umsmam%"’uqq (ADVANCED MANUFACTURING MATERIALS)

4. nguivsuuguiLayUyay1UseAng (ROBOTICS AND ARTIFICIAL INTELLIGENCE)

5. nguivaululasdianvseiinduazi@uiges (MICROELECTRONICS AND SENSORS)

1. NguAY1IAINTINTEUUNTTHEARN (MANUFACTURING ENGINEERING)
iheAn (Ussene-UfuR-AnwisieniuLe)

12018811 wuuiaemnadinaanslilognanvnssunnan 3 (3-0-6)
MATHEMATICAL MODELLING FOR MANUFACTURING INDUSTRY

12018812 AoufnlABSieNsoNLUULALNIHAR 3 (3-0-6)
COMPUTER AIDED DESIGNS AND MANUFACTURING

12018813 msUsvendssuusnlud@dmsunssuiumsndngnainssy 3 (3-0-6)
APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS

12018814 5’3@?11amiﬁaqmmmimmmﬁm 3 (3-0-6)
MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY

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

12018816  misleTsidyanauarsruuiienussgndlugnavngsy 3 (3-0-6)
ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS

12018817  MTIATIMIEDAGMTURRAMNTTY 3 (3-0-6)

STATISTICAL ANALYSIS FOR MANUFACTURING INDUSTRY

12018818  A130BNKUULAYNTEUIUNIHAREMTUNGR Ty 3 (3-0-6)

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.
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DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES

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

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

12018721 NIAIUANAMANLTIANA 3 (3-0-6)
STATISTICAL QUALITY CONTROL

12018722 M130RNKUUNMINARBIIUEAAIMNTTUNITHAN 3 (3-0-6)
DESIGN OF EXPERIMENTS IN PRODUCTION ENGINEERING

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

12018824 T anszfsguazmMIyIsnMITRULNIHES 3 (3-0-6)

ARTIFICIAL INTELLIGENCE AND MANUFACTURING SYSTEM

INTEGRATION
12018821 vhdadnassluFesssuuniandndugs 1 3 (3-0-6)
SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 1
12018822 vhdednassluFessruumanantugs 2 3 (3-0-6)
SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 2
12018823 vhdadnassluFessruumanandugs 3 3 (3-0-6)

SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 3

2. N§UIYIAIUN1TI1809N19ABUNANBTEIMTUIAINTTH (COMPUTER SIMULATION FOR
ENGINEERING)
mhedn (Ussee-UuR-AnwiaieniuLe)
12018123 ABNTIILAOITIBIUIAINTTY 3 (3-0-6)
COMPUTER AIDED ENGINEERING

12018124 seidaudsinluieduudluanuideinssy 3 (3-0-6)

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.



12018125

12018621

12018622

12018623

12018624

12018625

20

FINITE ELEMENT METHOD IN ENGINEERING

wamansvalali iUl uNUIMNITULAZ A INER 3 (3-0-6)
COMPUTATIONAL FLUID DYNAMICS FOR ENGINEERING

AND MANUFACTURING

wialulagansnnanlas 3 (3-0-6)
HARD DISK DRIVE TECHNOLOGY

nsUsTUaNad I 3(3-0-6)
SIGNAL PROCESSING

nsUszaadygadussuuduiindeya 3 (3-0-6)
SIGNAL PROCESSING IN DATA STORAGE

N YNNI TE 3 (3-0-6)
CODING THEORY

nquimadisfatugauarnisussandldoy 3 (3-0-6)

ADVANCED CODING THEORY AND APPLICATIONS

3. na;u"‘mﬁquﬁ’aqe‘im%’umwam%’uqa (ADVANCED MANUFACTURING MATERIALS)

12018221

12018222

12018223

12018224

12018421

12018633

mhedn (Ussee-UuR-Anwinieniuie)
Jandianvseiind 3 (3-0-6)
ELECTRONIC MATERIALS
Yanillfluntsndndugs 3 (3-0-6)
SELECTED MATERIALS FOR ADVANCED MANUFACTURING
weluladnstugdagdugs 3 (3-0-6)
ADVANCED MATERIALS FABRICATION TECHNOLOGY
NTIATIITINBNNLALITAATIVITER 3 (3-0-6)
PHYSICAL AND CHEMICAL CHARACTERIZATIONS OF MATERIALS
TiAnduesgunsalfssath 3 (3-0-6)
PHYSICS OF SEMICONDUCTOR DEVICES

o A

dnLianasuLaTAUEIEY 3 (3-0-6)

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.
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MATERIALS FOR ENERGY AND SUSTAINABILITY
4. nguAviuueuduaslyg1UszAvg (ROBOTICS AND ARTIFICIAL INTELLIGENCE)

mheAn(ussee-U]iR-Anwisienued)

12018302 msi3susveaniesing 3 (3-0-6)
MACHINE LEARNING

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

12018321 N15UTTUIINAN TN 3 (3-0-6)

IMAGE PROCESSING

12018322 ﬁuau@hﬁamimﬁm%’juqq 3 (3-0-6)
ROBOTICS FOR ADVANCED MANUFACTURING

12018323  msieuimddwmsudnsnaivied 3 (3-0-6)
Pattern Recognition for Machine Vision

12018324  lAsedngisounaznIsiseuigedn 3 (3-0-6)
NEURAL NETWORKS AND DEEP LEARNING

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

12018522 hilaslnswageswarnsdeuseldadmsu
PEATMGHONARIANG.! 3 (3-0-6)
MICROPROCESSOR AND INTERFACING FOR EMBEDDED SYSTEM

12018523 IwsaudwiunmaSuiifedn 3 (3-0-6)
PYTHON FOR DEEP LEARNING

12018524  n1sUszInaNadygIalazn1sUIzIIaNanIn
VUTEUUANDINaRIN 3 (3-0-6)
SIGNAL AND IMAGE PROCESSING FOR EMBEDDED SYSTEM

12018525 Uyauusehvguastoyavunlvgjdmivealeled 3 (3-0-6)
ARTIFICIAL INTELLIGENCE AND BIG DATA ANALYTICS
FOR INTERNET OF THINGS (IOT)

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.
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5. ngudmaulalasBidnnsefinduazidusas (MICROELECTRONICS AND SENSORS)

12018121

12018122

12018422

12018423

12018424

12018426

12018831

12018834

12018835

12018836

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.

mheAn(ussee-UiR-Anwisienuies)

mMeeTgisplouinideniavuesnduutivanlyidi
dwsuusgaliihatinuaznissunaumalni

APPLIED NUMERICAL ELECTROMAGNETICS IN ESD/EMI
2asBidnnsetindauiige

HIGH-FREQUENCY ELECTRONICS
resilouavgunsaleatlndidnnsetind
OPTO-ELECTRONICS COMPONENTS AND DEVICES
gunsaldidnnsetinddunsduasdiannsedndiule
ORGANIC AND PRINTED ELECTRONIC DEVICES

e vl nlalAkasIAINTTUNIE

PRINCIPLE OF PHOTONICS AND OPTICAL ENGINEERING
wlulnladed

NANOPHOTONICS

ANAANENSIAINTIUIZUUNIINGR

ENGINEERING MATHEMATICS FOR MANUFACTURING
2AIOUZAONUTTUUNITWER

ANALOG INTEGRATED CIRCUIT FOR MANUFACTURING
N1398NWUVINATAINOALUSTUUNITHER

DIGITAL DESIGN FOR MANUFACTURING

NITTIWMUURALTUIZUUNITNES

MIXED SIGNAL INTEGRATED CIRCUIT FOR MANUFACTURING

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

uAv.2
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Wuu 2.2

. YUINIVIINYITNWUS 48 A
mhefn (Usseng-UHuR-Anwimenuies)
12018401  Anentnus 48 (0-12-6)
THESIS

9. UNINIVNENNUT 1w HSeulngluduniignn*
mhein (Ussene-UHuR-AnwnienuLe)
12018001 AU 1(0-3-2)
SEMINAR

A. NUINTYINITINY 3 U7
mhehn (Ussee-UHUuR-AnwnienuLe)
12018602 32 UIUITITUENTUNITHAUINTZUIUNTNES 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS

3. NUIANATBUAIINS O Vthefin

UnAnwazAosameziloudsy nan1saeuIrAesHIununTaUIAuTRIE ITUmAlulad
NTLAUNANIIANNMINTAIANTEUS 11PenIsANYITEAUTMTARANY W.A.2564 (1ANWIN N)
Lazagdsiunasinulsznaaotumaluladnszaomndniinummaiosunueiinsgiu

ANUINTH8INNY SEAUTTNRNYT WA, 2560 (NAKLIN )

3. vidR3vuaan 9 viulein (1Hen 3 5187v1)

ThinAnwidenGeumunguivfiauladedeluil

1. NgUIIMINTIUITUUNSHER (MANUFACTURING ENGINEERING)

2. NRNIVIAIUNITTIADINNADUNNADSAIMFUIAINTIN  (COMPUTER SIMULATION FOR
ENGINEERING)
eju%mﬁmi’a@ﬁm%umsmamsﬂ”’uqq (ADVANCED MANUFACTURING MATERIALS)

4. ngaRwsuueuiLareyay1Useivg (ROBOTICS AND ARTIFICIAL INTELLIGENCE)
G

o v
U v a, a [ [ [

U9.A.3MNTINTTUUNTHARTUES (MANgRTWILIYIR) MenaeulInnssunwanduge aaa.
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1. nguAY1IAINTIUTLUUNIINAA (MANUFACTURING ENGINEERING)
mhehn (Ussee-UuR-Anwinieniuie)

12018811 wuuiaemadinmanililognanvnIsunIsnan 3 (3-0-6)
MATHEMATICAL MODELLING FOR MANUFACTURING INDUSTRY

12018812 meufiameiiiioniseenuuuuaznsHan 3 (3-0-6)
COMPUTER AIDED DESIGNS AND MANUFACTURING

12018813  msUszgndszuudaluiRdmiunszuiunisudngaamnssy 3 (3-0-6)
APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS

12018814 ’3’6191mamﬂﬁaqmmwmsmmswﬁm 3 (3-0-6)
MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY

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

12018816  mslATedyaaLarsTUUenuUstendlugRa NIy 3 (3-0-6)
ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS

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

12018818 msaaﬂLLUULLazﬂﬁzmumiwﬁmﬁm%’Uwémﬁm%ﬁugﬂ 3 (3-0-6)
DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES

12018819  M1SIANITUAIUGAGINANTTY 3 (3-0-6)
INDUSTRIAL ENERGY MANAGEMENT

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

12018721 N1IATUANAMANLTIENR 3 (3-0-6)
STATISTICAL QUALITY CONTROL

12018722 N1598NLUUNITNARILUGAAIMNTIUNITHER 3 (3-0-6)
DESIGN OF EXPERIMENTS IN PRODUCTION ENGINEERING

12018723 nilestoyauazirdosiiolinszs 3 (3-0-6)

U5.0.3MINTTUITUUNSHAATUE (MANFATUIUIYIR) INREUIRNNTIUNTHANTUES F34.



12018824

12018821

12018822

12018823

25

DATA MINING AND ANALYSIS TOOLS
T anszfuguazmMIyIsnmMITTULNIHGES 3 (3-0-6)

ARTIFICIAL INTELLIGENCE AND MANUFACTURING
SYSTEM INTEGRATION

ﬁa%’aﬁ'@aiﬂuﬁaﬁzwmimémsﬁu’uqq 1 3 (3-0-6)
SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 1
ﬁa%’aﬁ'@aiﬂuﬁaﬁzwmimémsﬁu’uqq 2 3 (3-0-6)
SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 2
shdednassludesszuunmanandugs 3 3 (3-0-6)

SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 3

uAv.2

2. NUIVIRIUNITIIAINIABNNIADTE19FUIAINTTU (COMPUTER SIMULATION FOR
ENGINEERING)

12018123

12018124

12018125

12018621

12018622

12018623

12018624

mheAn (Ussens-Uum-Anwimenuie)
ADUNILADTTIBUIAINTT 3 (3-0-6)
COMPUTER AIDED ENGINEERING
szileudsinluriediuudlusuiemnssy 3 (3-0-6)
FINITE ELEMENT METHOD IN ENGINEERING
warmansueslvasiualusudmnssunazn1ines 3 (3-0-6)
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CODING THEORY
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ADVANCED CODING THEORY AND APPLICATIONS
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NANOPHOTONICS
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ENGINEERING MATHEMATICS FOR MANUFACTURING
19955ULOUE ARNTUTEUUNTHAR

ANALOG INTEGRATED CIRCUIT FOR MANUFACTURING
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DIGITAL DESIGN FOR MANUFACTURING
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MIXED SIGNAL INTEGRATED CIRCUIT FOR MANUFACTURING
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THESIS
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RESEARCH METHODOLOGY FOR
MANUFACTURING PROCESS*
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Effects of quenching
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properties of thin film
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propagation models.
International Journal of
Advanced Computer
Science and
Applications,10(12) 298-
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12018401 Anedwus 48 (0-12-6)

THESIS

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.
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wiagin (UssEne-UfUR-Anwdienus)
12018001  &funun 1(0-3-2)
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PREREQUISITE : NONE
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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. NUINIPINTSIVY 3 drena *Seulaglddunuenn®

wva =

midgin (UssENg-UfUR-Aneriienuias)
12018602  3xtU8UATIVUAIMIUNITHAILINIZTUIUNITHNER 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS
FsAuneu : ladl
PREREQUISITE : NONE
wdnMsvessndeudve dmdunszurunsaniidendsznauiisnsmundafiunves

Py N15815991550N551 MSAR AT war Usellulsvinuddn nswssudeiauanisive waila

NISTLU LarnsULEURNUINY

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.

T

U5.0.3MINTTUTTUUNTHEATUES (MANEATUILIYIR) INRLUIRNTIUANTHANTUES F34.



113 ume.2

wuy 2.1 fidhAnwrdniauiyyiln

. NUINIBINLITNUS 36 uehnA
idgin (Ussene-UfuR-Anedienues)
12018501  Angrdiwus 36 (0-18-9)

THESIS
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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.

9. RUINIBIEUNUT 1 wudwnn * Seulabitunuiein®
midgin (UssENe-UfUR-Aneriienuas)
12018001  &uuwn 1(0-3-2)
SEMINAR
UsAUneu : Ll
PREREQUISITE : NONE

A ddudrnazdesliRdmsuidndnuiUsgylnuaziongauszasdvesiviinie
WauaLansavesdinAnwiluniseunasiinlaunanuniamadansounsn1side uazesulenauny
wWhsuilsmsdununtin@nwideuauaunanuidevisenanuidenielinisaiuaue 0101958 nUTnwL

AsuilansdunuiaranznssuNsiunsduaun
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

T
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presentation of research papers or his/her research under the supervision of advisor to an

audience and committee in a seminar.

A. NUINIVINTTIVY 3 hU280A

idgin (Ussene-UfuR-Anwdienuas)

Aa v

12018602 52 U8UNTIVYFIMSUNITHRAIUINTZUIUNITHARN 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS
JyrTaRunau : lf

PREREQUISITE : NONE

1%

nann15v09TELeudve  dmSUNTEUIUNISHAATLLIDMUTZNBUAIENITUILRENILNUD
Yo M5d1T1955UNTIN N1SAR AATEdt war Ussllulseiiuddy nswleudeiauensivey wadla

MFVYU WALNISUMEUBINUITY

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.

9. BNUINIYNABN 9 WA

Tidnfnwidenieununguivinaulasnaluil (anursadendrunguiule)

1. AFUIVINWIMINTIUTEUUNIIHEN (MANUFACTURING ENGINEERING)

2. NAUAIUNITINABIMNABLTIABSANTUIMINTTY (COMPUTER SIMULATION FOR ENGINEERING)
3. na;u‘ismé’mf“a’a@ﬁm%’ummﬁm%uqa (ADVANCED MANUFACTURING MATERIALS)

4. nguivIsuugudiLaydayay1UseAvg (ROBOTICS AND ARTIFICIAL INTELLIGENCE)

5. nauivaululasdiannseinduazidues (MICROELECTRONICS AND SENSORS)
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1. N§UIPIAUIANTIUITUUNISHER (MANUFACTURING ENGINEERING)
iagin (Ussene-UfuR-Anedienueas)
12018811  WUUTIABUTIAMAAIEATHIUIAINTTUIZUUNITHEN 3 (3-0-6)
MATHEMATICAL MODELING OF PRODUCTION SYSTEMS ENGINEERING
FwdeRuneu : 1l

PREREQUISITE : NONE

AilAnude Mmsmvewhidefiisndestiunguianuiasduresussinnvesszuy
nsuansulaLn FEUUNINEAKUUBUNTY LAEIEUUUTENaUNIIHARLUUBYNTULTIME Y laun1swan
wuUssa lainsnanuuusieunsun susuuuaemndinenansuenedesdnslussuuntsnanuas
LUUTIARIMIANAFIER SU09UNIalN1TTAN1T IR Sﬂi’mqﬂizmﬁwﬁwawé’ﬂgmﬁ fifie LiloadUse
Aeafugtuuvaasgumand wasdlifuissuunsdnildsuaransuidundslusuuuumasg uld
ogsls Useiiudeansustnsmfiwesaziundnenduiu n1stadszansnmlusdvesuSinanuiild
nsieulunszuIunITHEn LLazﬁuﬁﬁﬁﬁL%gﬂmmﬁa , ﬂagmm'%laﬁﬂsgﬂ?lﬂ%u LAZUIALAAU, ADNINW
VOINANS N, mmﬁawal%aaqnﬁw Ay @mé’ﬂwmssﬁ"amn AMINTINTLUUNISHER NaosiAdosiiounay
NIAANYIVDINITATNUUUTIADS

The course includes 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

- _________________________________________________________________________________________|
T
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12018812 ABNTILABSIINBN50NUUULAZNISHER 3 (3-0-6)
COMPUTER AIDED DESIGNS AND MANUFACTURING
FudsAunay ; budl

PREREQUISITE : NONE

a

sedunigatiuluiinnsldnuaiiwesmendurfnoufinnesdeiuldlunisufdgm
Lﬁms'ﬁyuﬁ]'%ﬂuﬂizuauﬂﬁmﬁmLﬁduﬂcymLﬁlmﬁ’umié’u 1Assasavawds nsivavesvsawiad, TaRwand,
msifisdsyAvEnm, guvnd masUszaunisailumeinansatunliinneitymiiAetu sonuuy
ARSI, anAlETekarUTUUTINSEUIUNTHER

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  M15UszENASEUUINIULRAINTUNITZUIUNITHENGAEINNTTH 3 (3-0-6)

APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS

wdeRuneu : 1l

PREREQUISITE : NONE

mMsUszendldszuudaluiinisgmainnssy Usenoudhonsszydsisnduesssu ns
dunsinegUnsaling o dawmas aunsalnIuAl warleules ATAUANDINITINTEUY MTUITENY LAy

W/AINAFBUNTEUUSNIUTRNAIMNTTY 4.0 UagansINg1IAINTY

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.

T
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12018814 5’aqmam‘lﬁaqma'mnsiumiwﬁm 3 (3-0-6)

MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY

FrsRuneu : Ll

PREREQUISITE : NONE

JuiUszneudelasiaineernoy, WusysEnineeny, 1AIadawan, Auunnged,
wagnswninngluian LﬁammamquﬁqmiLU%IsJuLWaLLazauaammLWamaﬁa@ auUAAg o Yeelan
Toun and@nielvdia and@nisuiuan audfintauas andinieniuiou warautiidena waluladnis
nszurunswdnasielviivy gunsalansfsiniuazeniadarila ol nsuszendldianlans wind ans
Aesi uaglndies

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  sruUANDINaNAIE1MIUNITVUEILAZNITHER 3 (3-0-6)

EMBEDDED SYSTEMS FOR LOGISTIC AND MANUFACTURING

AdsAuneu ; bl

PREREQUISITE : NONE

A9niinanEensTUILNTEBNLUULAY AU SE UUALBINARIEIdMSUNISNARLAZNNS
yuds fegrsszuvanenadsiildnuldasdunisndn ssuusmadusumnidlunisauds n1suszanana
fouaioairauinslviy uazszuvaussnailsiuuunad SN UgRaMNTTY

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.

T
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12018816 N1 HATIZH ”@,muwmuazszwLﬁamuﬂszqnm‘iuqmamnﬁu 3 (3-0-6)
ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS
JyrTeAunau ; hudl

PREREQUISITE : NONE

v v

o & a L LY ! A
AN IUAEIRUA Y IMkaESEUY dnyazvasdyaumslniussiansneg iy

<

[%
1Y

oy Q0T IaTA Y I B TININ1SUTTINaTRkAET oL dULAE Ua T UBIN1TUTELIAd QY 10T

o

= = (% o/ a a ¢ a o o
miauUisufisuiunsussanadygyianteguuu adaaans nldlunmsdnausiasyssianadygyio

YY) [

JUAU (sequence) wagFUKUUMAI9UDIBUAUANNTAMAMIANTVRISUAUN YN TdUT Yy I0d NS

AATIPALWTIAND NMSIARENINAILGIEDU (aliasing effect) N385 19d QY IAIALIINFYYIUNHIUNTT
U &J a 1

FUUILET NTHUAIMUY Z VBIFy ey 18 uAUNUFIUAI9 Handuveaseuy Hz) n1sUseiavemuly

<9

'
A

oy awauazdls @hesnIMUBITEUU AMINANTUSYINITLUAILUY Z AUnsuUatuuuduy nsilas

a L3

Wi snudyaaududsenneingeg MsannisensAulIunskUasSiesilodnuiudeyaiamieg 1w

&

<

Hudwuugy Sunudeyaduassendds nsusndesiBanauaznisuenteidenud msgauuszay
LL‘U‘UL%’JL%ﬂﬁﬂﬂﬁﬁﬂnmmﬁLL‘LJa\‘iLL‘U‘UL%’Jﬁ&J’]@JLLammaﬂJﬁaﬁNﬂ%@ﬂ?ﬂ%iﬂiaﬂﬂ’mua@ﬂ@f’sLa‘ULL‘U‘UaﬂJ
#addnin (FIR Filter) 29asnsesanuduuuduiadlaidiin (IR Filter) fanusauszandlusugnamnssy
maaammmwiﬂimmmﬁL%déﬁLaﬂ@ﬂ%@mamﬂ’amaﬂﬁmmﬁméaLﬁaﬂ@ﬂmmﬂmmﬂmmﬁ n13
fiarsannisTdntmawuuaiaglaseadeuuulasadne (attice) warn1sHANIAINTDIANAFILF
Uszanadygauiesiia

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  MITIATIMLBSERRGIUTUDAAIMNTTY 3 (3-0-6)
STATISTICAL ANALYSIS FOR MANUFACTURING INDUSTRY
FwdeRuneu : 1l
PREREQUISITE : NONE
pdnnsiugiuvemguinuinnsdusazadfduiunsinvitugeioly Tudunis
2ONKUUNTVAGY Sruuliniueu warn1sdnaes

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 msaanLL'UULLaxns:mumswﬁmé’m%’Uwémﬁm%ﬁugﬂ 3 (3-0-6)
DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES
Fydaduneu : Tl
PREREQUISITE : NONE
Ussinnuazamauifivedansuagnarafnflliduiunu Jsmanvestagildviied osilo

U193y N2UIUMITUIULUUAN 9 NMIRNKULLAaYNTEUIUNSRARLIT uaziATodnsnadmsunis
Tudugy

nsvaetusy N15AATUIU MINAFBULITLNLAIUIUVAINTEUIUNTHER

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  NISAANTITWANURATINNTTH 3 (3-0-6)
INDUSTRIAL ENERGY MANAGEMENT
FwdeRunien : 1l
PREREQUISITE : NONE

g3llATaUAguAmaNNITuNITUTIITIANINA UL UNDURRAAINNTTY LYU

FPUUNTOUDIANT TLUULANATIN hagszuuUTuenia msldndenumadenlugaamssy n1sdiainy
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Soumdeianduunld n1sldszuundanuainmeuen sutensuassisniveulnoenlaiuasasuen
vqumwéuﬁ wazaudEulunisnan

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  avandrfuldnieaduusimnlninlunszuaunisudn 3 (3-0-6)

ELECTROMAGNETIC COMPATIBILITY IN MANUFACTURING

AsAuneu : ladl

PREREQUISITE : NONE

mnuinluifnfuaudiuldnseauusimanliii inesiletansliiuazamidi
fuldvremduudndnluin nansenuvesrduwlwdnlniivessuu duqia msdsdyaiasiiuansds
anudisswesdyana anabiidudaduvesgunsaididnnsednd nsaeUszaliiinadn uag nssy
nuvnarduwivdningl n1stlestunisszniu

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 and shielding.

12018721  N1SAIUANAMATNLTIGNA 3 (3-0-6)
STATISTICAL QUALITY CONTROL

o & U a ’ a o a 1Y a 3
VANTIUIUTRDINITUTUUTIAMNN NSzUIunsAdueled (Henu n13in NM5nsei
NM5UTUUTE lagn1sAuAL) @R MSUATUANTEUY UWHUAMAIUANEIMSUAMILUTANG 9 UHLAMNAIUAY

ANSULEAVSTIA NTIATIZAANUAILITOVBINTLUIUAT WAEATILATIERAUEINITOVDINITIATEUY

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.

- _________________________________________________________________________________________|
T
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12018722  A1320NLUUNTITNAABIIUAAEIMINTSUNITHER 3 (3-0-6)
DESIGN OF EXPERIMENT IN PRODUCTION ENGINEERING

LWIAAYBINITBBNLUUMINARDAEANANTaIUNTUsEgndldivsngauiuumig
AMINTTULALINATENAIMING @RS MIoenLUUNMIVaauduinnases uion wazaeuv1afadg
a1AUALAYT WUUTIABINITANABELULVANEMILUT N1TBBNLUUNITHBUANBINURT NMTRNKUUIUNIY

N1T9RNLUULUULUALAZaUaN NGV

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  wileadoyauaziadosiiadiaszi 3 (3-0-6)
DATA MINING AND ANALYSIS TOOLS

eI iuszneumemsimilesioyauaziasasdlenlylumsiiasey aseunquiiansly

TUswsuAg 9 Wi toaAuealusinsy 81Slushnsy onea dufizenings wardiunlvendiuas

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

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

12018821  vadednassluiFesszuunisnandugs 1 3 (3-0-6)

SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 1

(%
Y

eIEATEUARULHoMTUIAUlR FagnideniagyaouniiefussuunSNanTuEs
The course will cover topics of interest selected by the instructor in the field of

advanced manufacturing system.

12018822  vadednassluiFesszuunisnandugs 2 3 (3-0-6)

SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 2

v
[ a

eIEATEUAgULlomNIaUla FagnifenlaeaeuiinediussuunsHanTugaLas

Y

Wevnduiusiviuselvindednasslusesssuunsnandugs 1
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The course will cover topics of interest selected by the instructor in the field of
advanced manufacturing system and related with the selected topics in advanced

manufacturing system 1.

12018823 virdednassluBFasszruuntnindugs 3 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 3
seirazaseunquiomihals fsgnidenlaedaeuiifeiussuunnantugeuasd

domduiusfuiuneinitednassludosssuunmanduga2
The course will cover topics of interest selected by the instructor in the field of

advanced manufacturing system and related with the selected topics in advanced

manufacturing system 2.

12018824 Uy lasAuguazn1sYIHINIIIZULNIIHAG 3 (3-0-
6)
ARTIFICIAL INTELLIGENCE AND MANUFACTURING SYSTEM INTEGRATION

a (3 ]

n1sfnwinseulusunsuntwlnseu wmaluladlygiuszivg dmsunisundem
N3LUIUNTHARGRAMNTIUMIBNTRONLUULAE TR TUNSILTIUTEENd Tokn vadindadu lasane
Uszamidley Maieuiidedn PyTorch n15anszidoyauarn1soanuuulysinsumusuudnasuwas
Uyausshivg ﬁfﬂﬁﬂwmﬂéﬁauiﬁmﬁumsmmzuﬂuqmammwﬁL%amiaﬁaﬁ’u MSWAWSTUUTIT
ogliiuadiouazyinnuegsgnies madhdseyaiivousy liirarlneldimaluladifoguiedmnsnszuy
sudanmsdaiudeya Iasei wasuaninae

This course includes Python programming, Artificial Intelligence programming for
solving manufacturing problems with design and development, topics include linear algebra,
neural networks, deep learning, PyTorch, data analysis, programing model-based design and
artificial intelligence. The student will learn about system integration (SI) in this connected
industry landscape, develop existing systems up to date and working properly, access to latent
data by using existing technologies or upgrading systems. This subject also includes the data

collection and storage, analysis and display.
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2. NFUIYIIUNITINABINNIABUNANDSFNTUIAINTIU (COMPUTER SIMULATION FOR

ENGINEERING)

igfin (UssEne-UfUR-Anwdlgnued)

12018123  ARUNILABSUIBUIAINTTY 3 (3-0-6)
COMPUTER AIDED ENGINEERING
vsAuneu : Ll
PREREQUISITE : NONE

N5 Ul I1VBITBNAWITABUANADS L NTETUNITIATILIUIAINTTU F95UD

'
o

sz rmelnluiediuud namansvedlualdsaiuin N3a18WANIEU N1TaU TaRNand n1s
WNUTEENSAN Lazdue
The broad usage of computer software to aid in engineering analysis tasks. It

includes Finite Element Analysis (FEA), Computational Fluid Dynamics (CFD), heat transfer,

vibration, multiphysics, optimization, etc

12018124  sudaudsinluedmudlusiuiAanssy 3 (3-0-6)

FINITE ELEMENT METHOD IN ENGINEERING

Fvdsduneu ; il

PREREQUISITE : NONE

a aqal L3 a & A a o a o o

sz fpudsluvieduud AawealinnisanandwaaulaenismanoulagUszaaain

FeulvaAveudwivaunseyiuddes suideuisnistazldnsuustauulguviamuadudiuite Sendn
13 1 aa U v r-:ll b a

asRUTENaUYeY uarTsnsuUsiunuaaadavesmsiudsuwlatiumsunlyminganainuianainves
Henduinineates luuniSeull dndnwiaglasdnnisuszynaldsaiovismalnlusiedwudd sy
wAlgyusognamaimnTsugy nsduaziniou n1stiiauiou Jafidnd uazdue

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

T
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the FEM to solve several problems in engineering such as vibration, heat transfer, multiphysics,

etc.

12018125  wamansvaslnaldsauInluulAINIsULazNITNER 3 (3-0-6)
COMPUTATIONAL FLUID DYNAMICS FOR ENGINEERING AND MANUFACTURING
vsRuneu : Ll
PREREQUISITE : NONE
Huanvvesnamansvesnailiisniadeiuauazdanesfinlunisud washinsien
Jaiierdestunisinaresesvar wu nstnavewedlanuudald saluld wuvanizasi luaed
LUUTIUEeY wagnuuduthu Wudy wunsussgndldiiteudtymlandimnssuuazninan
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. This course focuses on solving the engineering and

manufacturing problems

12018621  walulagasanantasi 3 (3-0-6)

HARD DISK DRIVE TECHNOLOGY

dsAUnu ; Ll

PREREQUISITE: NONE

diulsEnouLarTEuUsIeY YesEnsafanta i, ssuudeslunistuiindeya, seuu
\A309Na, JEUUMIVANAILLYBSLY, éﬁmmmLLazm'ﬁLs'?'famﬁaiuaw%wﬁaﬂ‘lﬂ'%vdl,l,uuma6‘] L SATA, SAS,

ATI

HDD components and system integration, recording subsystem, Mechanical

System, Servo Control, HDD Controller and Interface (SATA, SAS, ATI)

12018622 n1sUszaIanad I 3(3-0-6)
SIGNAL PROCESSING
Fwdsduneu : Lidl

PREREQUISITE: NONE
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[ LY ! & o a LY a &
aﬂUmWU@\‘iﬁﬁyi‘gWiuVlNlW‘ﬂ’]ﬂi%LﬂVlW]\‘iﬂ‘VlLUUﬁﬁUﬁU’]m‘UNLL@ZﬁiUﬁU’]ﬂJV]’]\WIQHQTMJVN

g7 g7

Y o w [

nsUsznaTafLaztoldauazUoannnueIn1sUTsIad g atuavUTauisuiun 1 sUTEInady ol
L%qqﬂmuﬂﬂmmam‘ﬁisﬁumiﬁwLauaLLazﬂizmaamaé’mmwmé’uﬁU (sequence) Uag3ULUUAI VDY
é’uéﬁ’uammimﬁmmam%GU@ﬂé’ué’wqwﬁmsdmﬁ@mmmﬁmezﬁim%qmmﬁﬂmﬁmamwmm%ﬁau
(aliasing effect) ﬂ'1ia%aé’zymﬁmﬁUQWﬂﬁmmﬂmﬁﬁiwuﬂﬁfjmmLLﬁamiLLUaQLLUU Z UDIFY QYU UAY
ﬁugmmmﬂqﬁ%’waaszw H(z) nsUszlsvemiiedygraulnalazdlsiad o snmUesssuuANUEUNIG

YY) YY)

YINTHUAIUY Z ﬁumsLLUaﬂLLUUSu6]ﬂ’15LLU@M}%LEJ%ﬂUﬁiyigmmumUUizLm/lﬁhds]miammizms
Auansulasfiesiflednutoyatiasissududwulguinudeyaiduassenidsnsuendes
L%QL’JmLLazmiLLEmEJaEJL“Tjﬂmmﬁmi@mmzmmwuL%’JLwﬂﬁﬂmsﬁﬂmmmiwaﬂLLUUL%UﬁEJ’uJLLag
AuaNTAf1I9vesNaTnTImNAduavLUUBNTadain (FIR Filter) 29a3ns0sanuiuvuduwadl
9719 (IR Filter) miaaﬂLLUU’N%ﬂimmmﬁL%ﬂLaﬂmai%lﬂmﬁmﬂ’ﬁsuaﬁﬁagnpmﬁaLﬁaﬂmmﬁwa\‘mw
audnIsRasannisTdndssuuienlasaiuuulasmng (lattice) waznsHALIINRNTOIAINLA
peiUTsInadygIaTea

This course includes the following topics: 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 and their hardware point of views.

12018623  msUszaradgyyaluszuutuiindaya 3 (3-0-6)
SIGNAL PROCESSING IN DATA STORAGE
FvUsAuneu : il

PREREQUISITE: NONE

[

vdonlnovunsnueInsruIunsilsukaseudygia dyqraadou (NRZ, NRZI) ns1ud

o

Fu Useinnvesdy usuniu n1suszulanadiunt desdygrnuduiintoyaiuiua Ui msinad

g7

¢ a ¢ a ¢y VY A e & o o w a © v
919 Nﬁ]’iﬁ]ﬂ’;@ﬁlﬁﬁLLUU MMSE Uﬂ'ﬂiaﬂﬁaa'laaUﬁUﬂfleﬂ NRIILBULLDA FNRFAINNAAINUYIIUNYT TREUABN

a ¥ 1

By Yosdyay1aiiugn niseendludvesdnain MsAUAYLINNIIAINTUTERIaNAR YY1 UY 2

¥

fadmiumalulagnistuinteyalueuan wWu nMsduiindeyauuulnunainsuiiifis n1stuiindeyaids

wildnuuuasslia nstuiindeyauuuanuioudntig Wuduy
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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, Run length-limited codes, Linear Block codes, Timing
Recovery, lterative 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  wuMadsvia 3 (3-0-6)
CODING THEORY
FwdeRuneu: Ll
PREREQUISITE : NONE

nugukazadinfansdmsunsiLazensiatosdyayn 1wy auNdin Avadawuy
WOUAWNSN S9@ BCH syalndluwiieadandn n1500n5%d BCH warsvasnlelanay n1S0ansiasn

TalauauwuULaNA

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  wquinsdisiatugeuaznisussgndldeon 3 (3-0-6)

ADVANCED CODING THEORY AND APPLICATIONS

FwdeRunieu: Ll

PREREQUISITE : NONE

LLmﬁ@ﬁugmmzmﬁmmam%‘Iumqwﬁmm’hiﬁaﬂimé’@ﬁmzu sWaudonidaudu siae
siawaufia ssan3ndn saneuligiu n1snensiauuuimesl n1snenstialuUgans N13neATHEIU
aU sviaRRUALATUA AINNVBITIE TWa RLL SWa MTR $9a(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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3. nguAYIUIEAFIMTUNITHEATUES (ADVANCED MANUFACTURING MATERIALS)

midgin (UssEN8-UfUR-Anwriienuias)
12018221  daqdiannseiind 3 (3-0-6)
ELECTRONIC MATERIALS
FwdeRunien : 1l

PREREQUISITE : NONE

= LY o [

Anwdeandd uwagnannisiiugiu lunsiiendanuas nssuiunsUssRvgiand miuau

9

L v o [ a Ly

didnnsetind s Jage Yagledidnnin wazauiu AnwviTaniflandfdu Yaglndlediannin Jan

q q

a

InlsBianw3n Jandianinseondn Januiwan uwasTanmslsdidnnin

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 materials,

magnetic materials and ferroelectric materials.

1
Y Lo

12018222  aqitl¥lunsudntugs 3 (3-0-6)

SELECTED MATERIALS FOR ADVANCED MANUFACTURING

nvsRuney : Ll

PREREQUISITE : NONE

nsAnufeautivestagiignidentflugmamnssusine dautfivnana aut@maludi
diannseiind audfnisuas arudemeiaznisdnuseainnisidaulugaamnssunisudnvesianlu
nau lave wesawes wilin Jaguay sudnisiaen wasusuuriaglnliaudfmunsaununisldau
lunsudn wagmsdesnisnisidemevedian

Study on the mechanical properties, electrical properties, electronics, optical
properties, fracture and fatigue of materials for advanced manufacturing industries. Study on the
applications of materials including metals, polymers, ceramics and composites to selecting and
improving materials to have suitable properties according to the use in production and to

prevent materials damage.

e ——
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12018223 walulaBnstusuiagaugs 3 (3-0-6)

ADVANCED MATERIALS FABRICATION TECHNOLOGY
JrUsAuney ; bl

PREREQUISITE : NONE

(%
1Y

Woresseivitiusenaulume naNNTYeINISTUTUIAATUFHUUANT, ANUIEEY,

9 Y

¥ o w o

UsEAnNSAn N1SAILAN ANNAINTT kastaTindmsulssendldlunisudn Wugiuaudilaves

9

a s 3

wialulagduuua o 1wy walulagnsiedoulaslo@sidnduazlo@andl maluladnisvuguiduuns

Y

waluladnsugnudn uazmeluladdue Aflenaviuart

The course includes the following topics: the principles of advanced fabrication
techniques its suitability, performance, control, capabilities, and limitations, the basic
understanding of different fabrication technology such as physical and chemical vapor

deposition technology, Thin-film technology, Crystal growth technology and also.

12018224  MITIATIMBINBANLALTAATVDITEN 3 (3-0-6)

PHYSICAL AND CHEMICAL CHARACTERIZATIONS OF MATERIALS

FwdeRurien : 1l

PREREQUISITE : NONE

einilnnudiietumaielunsiessidmionsieautivesfaquazgunsaives
anshea omaseuequisnisiisissimalniih nsiinsneinauas swdsnmslesgviausinmand
wazaudRnIangnn

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.
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12018421  Wandvasgunsalfedania 3 (3-0-6)

PHYSICS OF SEMICONDUCTOR DEVICES

AvsAuneu : Tl

PREREQUISITE : NONE

lasasseznanveiananIuzudy ngufseaundsny; Mdemleunaziinasisuie
Wy Wasefiiy lalen nsulawmes Miudamesuuuinedsin uaznsudamosuuuaunliii)
welulagfiduus maluladniswdngunsal

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.

12018633  Jaquilenwdsaunazanuisiu 3 (3-0-6)
MATERIALS FOR ENERGY AND SUSTAINABILITY
FvdeRunie: Tl
PREREQUISITE: NONE

d’lj a r-:’lj v = a &J ¥ Y P v
Wemlwdwiuseneuluaie L‘VWJB\Iaiuﬂ’]iﬁﬂ‘t*ﬂLi@QWUiWU@WUUﬁQLWEJW@N']ULL@SQDW&I

% Y 14 U Y A

fafu nslnaveswdssunaztan Yagiierdesfiundsnumadon Janilonisusuuseuszansamsny
WU AnLvIevesAuiBu war Tndnstiauarnsiiaandunnlflvsiienudsdu

This course includes the motivation to study the fundamental of materials for
energy and sustainability, energy and materials flow, materials for renewable energy sources,

materials for energy efficiency improvement, sustainability meaning, and life cycle and recycle

of materials for sustainability.

e ——
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4. nguAviuusuduaslyg1UszAug (ROBOTICS AND ARTIFICIAL INTELLIGENCE)

midgin (UssENe-UfUR-Aneriienuias)

12018302  n1sl3euivauatasing 3 (3-0-6)

MACHINE LEARNING

FwdeRunieu : Ll

PREREQUISITE : NONE

Anwnfanisdsudvesdanesfulnedonseiviusznoudie msUssanmnisagean
wuuiaedmsuIAeN sane3fiuuuuinest saneifiuuuuUszinaAngan tnssieUszamifisauuy
Liadu udanden Seainasidu loun BPTT/RTRL/LSTM N1SHENANIBULIAZIENA dnnasnlinmasuy
iy n13BouiuuuAn MaBouduuuiia Brramds uardufindanedfiuiiugiunguideya wagnsma
Wuugiesuen

Students understand basic knowledge of essential learning algorithms. The
course will cover topics of maximum likelihood and maximum a posteriori estimator, Hidden
Markov Models, Viterbi algorithm, Expectation Maximization algorithm, nonlinear neural
networks and backprop, recurrence: BPTT/RTRL/LSTM, Maximal Margin Classifier, Support Vector
Machines, Q-learning, TD-learning, Hill-climbing and genetic algorithms, informationtheory basics

and universal search

12018304  wadaludyausshivg 3 (3-0-6)

TECHNIQUES IN ARTIFICIAL INTELLIGENCE

UsAuneu : Lidl

PREREQUISITE : NONE

Anunfensuszgndldauuazimaialullyguseivg Meludseneudie fiugiunis
gonuUUkarTIEazidsad miulstuaedy nsuidynilngldimadianisdunieiadin nnsdunii
winzay Mawndglaenisldivmeaiiagie wu ladntazdumesivisumatia nannsauliiiusures

Taya Ak NugiurewmannIsauliliuoulazngun1sanauls 1AssUnsulelden N15319WNUN1T

Y

v Aa

aaulanuuInAeY N1TIUNUNTANTUNTT NTINNURNULAENITATUIIUYBINITTEUIVDUATEITNT
wruserulivesnisdnaulanisiseu; nsiSeuiiuududniiinisuszanaunsiteuingnaes
The course gives an overview of application areas and techniques in Artificial

Intelligence. The course covers the following topics: design principles and specification

T
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mechanisms for rational agents, problem solving using heuristic search techniques, optimizing
search; problem solving using knowledge-based techniques: logic and inference techniques,
reasoning about space and time, representation of ontologies; representation and reasoning in
the common sense world, problem solving using uncertain knowledge and information: basic
concepts of probability and decision theory; Bayesian Networks; planning with Markov decision
problems, action planning: automatic generation of partially ordered action plans; planning and
execution machine learning: learning decision trees; inductive learning; probably approximately

correct learning.

12018321 N15UTTUIANAN TN 3 (3-0-6)

IMAGE PROCESSING

Fvdsduneu : 1idl

PREREQUISITE : NONE

Huseinsuszuuaeuiianeiuazadosdnsived luselnidasuszneulusenissu
ey N nLaIsUTELIARANIN 817 NskUaduund n1sriveaureing N15IATIENIUNTS N3
ATIIMFUNTY NMIAUNTIARAINANMEBY N1591 STEREO VISION N15a3193Unse 3D 31ngUnw seuy
Uszananaluuniia1ase nMsandidming saudamsiaulisunsudmiunsisaaununn

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  viusudiien1suAntug 3 (3-0-6)

ROBOTICS FOR ADVANCED MANUFACTURING

Fwdedunew: Tl

PREREQUISITE: NONE

Adinaueesaniiuieifurusuignaimngsy aumaniveILILNagRAINNTIY
MsmuANdesiouvuna uazwarmans Wwdedu msvilumandes msuenaudnuaziiieaiislaseting
Usvamniiion nisUsznananim uasisviadiavateyues fufwaidazgnminnsuduluiigs diums

BAUTIYBEIININVINNIYTEUUIVIALGDSTLI NILUUITIDLYDILILUUAIUG (PBVS) hazIvlataasiiwuy
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A1 (1BVS) Ineld GRACORE Wuunanvosunand1niunisniunuiueud ssuudnludd uag
g Usehugiinmeiu

This course is taken on a realistic walkthrough the fundamentals of industrial
robots, manipulator-arm kinematics, dynamics, and joint-level control, as well as camera
modeling, feature extraction, image processing, and multi-view geometry. These areas are finally
brought together through extensive discussion of visual servo systems both Position-Based
Visual Servo (PBVS) and Image-Based Visual Servo (IBVS). Using CIRACORE as a major platform to

control robotics, automation and artificial intelligence.

12018323  msissudaadrdmiudninalviad 3 (3-0-6)
PATTERN RECOGNITION FOR MACHINE VISION
FvsAuneu : lidl
PREREQUISITE : NONE
ﬁm%’mw‘imﬁ%a%mamﬂsﬁmﬂﬁﬂmﬁﬁwgﬂLLUULﬁaLLﬁﬁﬁwwaﬁmﬂa‘iﬁﬁﬁ W9

Y s

anuaUseneulume amsiuveslymivenasesnideiiatuazn1sdaussinniuuuy deyaainam

[

LAENITUITENIANE NTWENANANYUEIINAIN N1T3ITRGENYAENINIEAIN Nqudnsandula uag
No¥YNITANGUVTeARANDS

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  lasedneiiiseunaznisiseusitedn 3 (3-0-6)
NEURAL NETWORKS AND DEEP LEARNING
FwdeRuneu : il
PREREQUISITE : NONE

[

a L v o o aa o v o a Y a =
INYIVIU LiEJUELﬂ‘EJ']ﬂ‘ULLu’JI‘UﬂJLVlﬂIUIaEJ‘V]a']ﬂfUIUﬂqiﬁJaﬂWUﬂqiLiﬂugL%Qaﬂ GRFMPI!

o

a5 dn warlilassieidiseudoudetueginfugluuy $3Emslilassiedaseuniiussdnsam (Ju

LAMBS) wazyANutaNeInUNITIRWesRaRluaaUnenssuveslasIvietiseu

o

In this course, student will learn the foundations of deep learning and the major

technology trends driving Deep Learning. Learner will be able to build, train and apply fully
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connected deep neural networks, knowing how to implement efficient (vectorized) neural

networks, and understand the key parameters in a neural network's architecture.

12018521  A1sRRNLUUTEUUANRINaHlaRiuazn1TUsEENA 3 (3-0-6)

EMBEDDED SYSTEM DESIGN AND APPLICATION

Fdaduneu : Ll

PREREQUISITE : NONE

AN THIWAIUNUIYLALAIDENVDITFUUANDINARNAT DIAUTENDUVBITEUUALDY
natleia 35n1sluniseenuuussuvauenailaiy naawselagm suuuukwImanseilvdyni ns
sonwuunseidenldfinuay, Wuwesuavudagiowes nseenwuusyuukazlUsun sulagldisnisnis

[y

lwamaaﬁau‘jaLLaﬁ%ﬂﬁLsﬁﬁq 52AUlUNITUTEUIANAUUTZUUANDINARNAT mssamzuuuasﬁugmmﬁ
AARoFa1358 M9 UUTINTINITVIMANLTUT I BITURAZNNTOBNL UL AR HOSUA MU fag on
N15a¥1eseuUlngIndnnisuasiuIAMdInNTsTaLT UL MsWawueud n1sasieseuudnludi
Aelugusud [Hudu

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 lulasTwswawasuaznmsieusisldaudmsu

STUUANDINAENAI 3 (3-0-6)

MICROPROCESSOR AND INTERFACING FOR EMBEDDED SYSTEM

FwdeRuneu : Ll

PREREQUISITE : NONE

lassadnavesseuululasinsiwawes ssuudanie) dunanose Lo1dnaneose
psAUsznauAgly uaynseRnLULINRTIieIleusefImUANLALY sTANaNa NMT0RNLUURTT neiTey
TUsUNTUAWILOAYLUAKAE AN TEAUZUNDNTMUANTZUY NMT0BNLUUNITTNseLien1sN13deas

LAZAIUANTFUUNEUDNRIUNINDTAFDAT T30 MsUsendandanu anudasais way @hesnin

T
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il AseuRquIMANNTEENLUY 33013 inTesdieflldoanuuy uaznsdifinu faszdu unanesuaes
natlef Moad wazlulasroulnsaians

Microprocessor architecture, various types of bus system, input ports, output
ports and other components; schematic design for controller, printed circuit board (pcb) design,
controller program using assembly language and/or higher level languages; design of interfacing
circuit for communication and controlling external circuits via serial port, usb, ethernet and
other types of communication protocols. Communication among distributed systems; interfacing
with external environments; energy conservation; safety and reliability; design principles;

methodologies; design tools; case studies including plc, microcontroller and embedded linux

platform.

12018523  lwsaudmiunisiseuiigedn 3 (3-0-6)

PYTHON FOR DEEP LEARNING

FuvsAuneu : lidl

PREREQUISITE : NONE

%Wﬁﬁﬂmmiﬁsuﬁ@aﬁﬂimﬂ%ﬂmw PYTHON uaglausi3 KERAS tureduteiidila
feuazimaiseuiluldase lumeinasaunsaliiFouiinaluladuazuinnssulmififeites in3esile
M3Beuiidadnaian dnUjiRsousundrdulunesfinmesiviml msUstananan wsssNwA wazdue
thinwagliFeusinundufoRmetnsfousiddnluldiuauisevesmuies

This course introduces the field of deep learning using the python language and
the keras library. Students will learn and build their understanding through intuitive explanations
and practical examples. In this subject includes cutting-edge innovations and coverage of the
very latest deep learning tools. Practice with computer vision, natural-language processing, and
other applications. Student will have the knowledge and hands-on skills to apply deep learning

in your own attention.
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12018524  n13UsTAIANAT U INLAZNITUTZUIANANIN

UUIZUUANDINAHIAD 3 (3-0-6)

SIGNAL AND IMAGE PROCESSING FOR EMBEDDED SYSTEM

FdsAuneu : laidl

PREREQUISITE : NONE

nsUsEInanatayauardyqIam1e) nelussuvaneanailein Msussaianadyyiu
LUUAINOAKAENITUTENIANAT QY IMUUBNIADN NTUTEENALTULGULLRSIAY N1TATIFFUAILLIS
VoA uaInBes Wiwesuuuwas @ amnusiseu Wuwedinnszualni uazdusg nsadedyaandie
qumLLazé"qmsizUULLazLLﬁﬂyLaLmaifmiﬁmmLLazmiﬂszqﬂ@ﬂi’fizwﬂizmamamwuuizwaumﬂa
Haa n13nsa9dureu namsaaye ManTaduiuiuaznisnsaduinglunn sauvienisnsatunis
waoulm waznsasadulumihuussuvanenailads nslnzideiuazdaidoveudarisnig

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’s benefits and disadvantages.

12018525  Usygsshvguazdayavunalugjdwsvealoleii 3 (3-0-6)

ARTIFICIAL INTELLIGENCE AND BIG DATA ANALYTICS

FOR INTERNET OF THINGS (I0T)

Fundsdunau : 1l

PREREQUISITE : NONE

Jdesursiieafundnnisnisadnieanga wazNTIATIERdoyavuInlng N3
mﬂmiaiwaa'awﬁwLﬁaﬂaqﬁ’uﬁmmmﬁmeﬁmmé’mﬁuﬁ‘maﬁagaLLaszaiﬁ’afﬁmﬂ AIHAILLAZAIT
Useynaldseuulaiuseivg Wy assnaiansiinig lasstigUszaimiiey danesiagaiugnssy

a [

danasnudangulaauseivguuunaunauianndymluniside n1smAmeunsoIsn1suAdymang

fign uluisnsfumanaunioasdanuiindeyadiuiunmea. dumesidnvesassnds (0T) Mad
d' Y Ao v a cal A 1 v A 1 = 1

Wasulannenmenmeesssiilussuuiidudeusaslauninvesgunsaiiiouseluseauilineiunneu

AMuA1ITImIanalulagvinlvnisisumesidavesassndsluldeg1aunsnansuniu Fauanasd

T
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'qmm‘wnﬁsmﬁmmsmzumwﬁfuﬂ’umﬂuamwumé’amaqm IWaudaduimessasesfiaunsousadu
anmmangdgnluiiy gunsaithudteieosisdnesnaeduiifounnniuges «

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. The internet of things is changing our physical world into an intricate and dynamic
system of connected devices on an unprecedented scale. Advances in technology are making
possible a more widespread adoption of iot, from industrial cameras that can pinpoint
thousands of images within our environment, to smart sensors that can assess crop conditions

on a farm, to the smart home devices that are turning out to be increasingly popular.

5. ngudmmululasdidnnsefinduaziduwes (MICROELECTRONICS AND SENSORS)

midgin (UssENe-UfUR-Aneriienuias)

12018121  msiesesadeudideinavvasnduutimininii

dmiuUszgliihatauaznissuniunialniia 3 (3-0-6)

APPLIED NUMERICAL ELECTROMAGNETICSIN ESD/EMI

dsAUneu ; Ll

PREREQUISITE : NONE

nslnseissdouitidaiarvosduwimanliindewiu annuiugiuesniu
witran i ﬁumsﬁugm s douisilsavdmiunsieseindusdwaniiiludeeud nsuus
sUnws fiugu sedeuiBidsiuardmivnsinmsieduuivdnliiiludenmsd nsussandlutlam
nsaneUsylninainuasnissunIumngi

Numerical electromagnetics analysis. Fundamentals of electromagnetics theory.
Fundamental equations. Numerical electromagnetics in frequency domain. Geometrical

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

T
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12018122  299sBidnnsedindadnudge 3 (3-0-6)

HIGH-FREQUENCY ELECTRONICS

tsRuneu : Laidl

PREREQUISITE : NONE

ngufrduwsimanliindeswiu nquivesaehdyga meenzilagliinietie
Tulasiavl 299suundauas msldununimdyyio nsesnuuuiasvenslagldlulasnnsuianes
199598189 2t lladayaalalasian

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.

12018422  \A3asilanazgunsnfealndidnnsading 3 (3-0-6)

OPTO-ELECTRONIC COMPONENTS AND DEVICES

FvsAuneu : laidl

PREREQUISITE : NONE

seRundsnuuazfIwUszaluansiada; nalnnisnsedundsnuvesdsyy (Mansedu
ouasnazdaeliii; ndnnsvenniedenargunsaleaulndidnnsednd liun gunsallviuasuas
900 (LU viaen LED endnivial aewaa@un nseanrdiannseiing waylulasesufnd) LLagq‘Uﬂiﬂj%J‘U
e (1w Wllalalon TWlansuGames wazlasnasulaseiing)

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)

e ——
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12018423  aunsalBiannsalindduniduazBidnnsalindiunld 3 (3-0-6)

ORGANIC AND PRINTED ELECTRONIC DEVICES

Antaduneu : indesileuazeunsniooulndidnysedng

PREREQUISITE :OPTO-ELECTRONIC COMPONENTS AND DEVICES

nAnssuAsiniluansBunid; sefundsmiluasieinidunid; gunsalliuasduie
(awan); nsudawesauulnidunsd (aua); gunsivllaliamdndunid (Wrandnasoninddunsd);

gunsalNvinandanseavunluaina (eAsusuuilukazalndsdoantyn); walulagnisuds (Wuy

duaINIALazILUUENTazaY); WanaRndidnnsedndilassiu

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  nufvadlnlallALasdfINTTUNIUES 3 (3-0-6)

PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

FwrdeRunien : 1l

PREREQUISITE :NONE

fugruresanvmeduLaagnsUssgndldauduames, idulouithuas wagnns
Uszananadyaramiauas 1w uasgniunly Tussvuiiuadodmdunisdisia | msdanis | nmsds,
msdnufiu way madndeyaldesnils niaseunquidesmaedoufivesadluinandlolenseln uas
AnansluLsns ey (é}’aﬂawﬁﬁmﬁ%ﬁmsﬁﬂL‘WumLLmﬁﬁﬁuaq'ﬁuiwmlam%’uuazﬁﬁmwmimﬁauﬁmm
uae) woAnssuveLasifivosesdeladidnyin n1sunInaen YesvenedyauNaLas wasudnni res
s fugtuvesviotiaduuas (saufs louftiua) way Sudelns uavosaaln-senAnueguady i

NseRNLULLayIATIwgUNTaiawas waznsldaulunisdeansuasnisussuianadayayo

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,

- _________________________________________________________________________________________|
T
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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.

12018426  unlulwlatad 3 (3-0-6)
NANOPHOTONICS
Uafuneu : nguvednlaliauaziFinssunise

PREREQUISITE :PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

1
[y YY)

wilulvlaliadeswudulinnudidyiviagugiu (areudunen, suniauily wazlnls

o

<

)
Jansasa) wion1su Uy @y awes RS9V Wuwes) kag syuuduiinsmwasnn (uladadudim
smeasie kazdanaulilaia)

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).

12018831 ANAANENSIAINTTUTTUUNISHARN 3 (3-0-6)

ENGINEERING MATHEMATICS FOR MANUFACTURING
uvsruneu: tudl
PREREQUISITE: NONE

MTIATIENI T TRU NyAdnBadunasiunsng LInmesuAanda aun1sigaeyius

Complex analysis, Linear algebra and matrix, Vector calculus, Partial differential

equation

e ——
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12018834 299552uaUzADNTUTTUUNISHER 3 (3-0-6)

ANALOG INTEGRATED CIRCUIT FOR MANUFACTURING
JyrTeAunau: Tidl
PREREQUISITE: NONE

gunIalansRadill 2995v818lUIRTIIU 1ITVYIUNAANUALIATVAIETY NMTABUALRY
N19AUD 199500UNTY 9ATAULWINNKALINRTVY1EAIRIET 19aTeaUuand 1995ATNEa CMOS

2ATAIIU

Basic semiconductor device, integrated-circuit amplifiers, differential and
multistage amplifiers, frequency response, feedback, output stages and power amplifiers,

operational amplifier circuits, CMOS digital logic circuits, memory circuits

12018835  N1999NLUUNITAINDA IUTZUUNITHAR 3 (3-0-6)
DIGITAL DESIGN FOR MANUFACTURING
dsAuneu: Ll
PREREQUISITE: NONE

33UU§%W@6LL@8L6‘U§’]‘U§@Q ‘U“aa‘LlLLﬁ%aEJ%ﬂ A1TaMNN 2995ABNLULLTU 19958LAIU

Wea Wun1eoyaratgunial N15RONLUUITANDT NYINTORNKUUINAT

Digital systems and binary numbers, boolean algebra and logic gates, gate-level
minimization, combinational logic design, sequential logic design, datapath components,

register-transfer level design, hardware description languages

12018836 21TTIUBUUNANTUTZUUNITHAR 3 (3-0-6)
MIXED SIGNAL INTEGRATED CIRCUIT FOR MANUFACTURING
FUsAuney: Ll
PREREQUISITE: NONE

wuudnaeensulasdeya dyarasunidlunsulasteya nsdndadyausuniulunis
wUastaya N130NKUUNATTINTNRA N1TeRNkUUINAsiuMswlalaya 299InTesmudlagldugu

AsDURNIALUTLDE
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Data transformation model, noise in the data transformation, noise limitation in
the data transformation, CMOS integrated circuit design, Data transformation circuit design, Filter

circuit based on integrated CMOS.

=

uuy 2.2 fdhAnwdniauieyyies

. NUINIYIINYITNWUS 48 wein
midgin (UssENe-UfUR-Aneriienuies)
12018401  Angrunus 48 (0-12-6)
THESIS
FnUeAunay : bl

PREREQUISITE : NONE
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thnwwihmsisenelinsmuauvesenansdivinulnohlunsidofililinaaulnie

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. NUINIVIFUNU 1 wureie * Seulaslidunulana*
] a a wva = } %
niaefin (Us5818-UUR-Anenienued)
12018001 dunun 1 (0-3-2)

SEMINAR

PREREQUISITE : NONE

a 4:911 I3 a d' 4 a wa o [ v = a I3 a leld dl'
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Wawauaunsavesindnwiuniseruuazidilaunanunanadanseauniniside wagesulunauns
Whsuilsmsdununtdn@nwideaaueunanuidevienaiuiden1elinsaiuauY e sENUTnYILA

Q%UﬁqmiﬁmmLLazﬂmzﬂiiumﬂumié’mm

T

U5.0.3MINTTUTTUUNTHEATUES (MANEATUILIYIR) INRLUIRNTIUANTHANTUES F34.



142 ume.2

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. NUINIVINTTIVY 3 hU280A

midgin (UssEN8-UfUR-Anwriienuias)

aa

12018602 52 U8UNTIYFIMSUNITNRAIUINTZUIUNISTHAR 3 (3-0-6)
RESEARCH METHODOLOGY FOR MANUFACTURING PROCESS
FusPunau ; bl

PREREQUISITE : NONE

[

PANNITVBITLLUYUINY ANNSUNTEUIUNSHARTILDMNUTENBUMILNITAIWARIN NIV
Py M5d15992330N330 NSAR ATI8 wag Uselluuseinuddty nsiwseudelausnisive wada

N15EU tarn1sEueuIdY

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.

a = ) a
. NUINIYLABN 21 AU-NH

TidnfnwideniFeununguivinaulandaluil (anunsadendrunguiule)

1. AFUIVIWIMINTIUTEUUNIIHEN (MANUFACTURING ENGINEERING)

2. NAIAVINUNTIERIMABLTIABTAMTUTIMINTTU (COMPUTER SIMULATION FOR ENGINEERING)
3. ﬂ&jm’}mé’mi’a@ﬁm%’ummﬁm%uqa (ADVANCED MANUFACTURING MATERIALS)

4. nfuivuvuguiLaz Uy 1UsERYs (ROBOTICS AND ARTIFICIAL INTELLIGENCE)

5. ngudvsululasdianvsednduaziduiyes (MICROELECTRONICS AND SENSORS)
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1. NFUIVIRIUIAINTINTLUUNITWEN (MANUFACTURING ENGINEERING)

midgiin (UssENe-UfUR-Anerrienuias)

12018811  WUUIIADITIAUAAIENIAIUIAINTTUTZUUNIINER 3 (3-0-6)

MATHEMATICAL MODELING OF PRODUCTION SYSTEMS ENGINEERING

Fr0sAuneu : laidl

PREREQUISITE : NONE

Juilinunde nmsamvesideiiidestunguiauinniuresssanvesszuy
nsuansulaun FEUUNTHANUUUDUNTY LL@%S%‘U‘U‘U?%H@‘UM%N@MLLUUEJ‘léﬂiaJL‘ﬁWﬁ’JEJﬁu laun1swan
LUUEH4A TadmsHAnLUUTEUNS WY Savuuusasmeedaman jvaauniosdnslussuunsuanuay
wwudaessadnaanivesgUnaninisianisian Snfngusrasinilivemdngnsi fide ileeduse
Aefuguutinmsgumand uardlfduissuunandnildsuaransuidundduguuovmasguld
agsls Usedudesnisvadmsiiwesshundneiduiy msiausyansanlundvesUSunasdly
nvUlunIzUIUNIITNE LLazﬁuﬁ’lﬁ’lL%ﬁlgﬂmmaa , fjiyjlﬁﬂl,ﬂ%aﬁﬂigﬂﬂmﬁgu LAZUIALARY, ARININ
VOINANS N, mmﬁﬂwalwaﬂqﬂﬁﬁ Ay @mé’ﬂwﬁussﬁ"min MINTIUTLUUNISHER NaonAIosiionas
NIAANBITDINITATLUUTIA0Y

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 ABUAILABSIINBN50NUUULAZNISHER 3 (3-0-6)
COMPUTER AIDED DESIGNS AND MANUFACTURING
Fudesunau ; bl

PREREQUISITE : NONE

T
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seduniyatiuluiinslinuaiwemenduiiroufiunesdaiunldlunsudtymi
Lﬁms'ﬁyuﬁﬂuﬂizmumsmémLﬁduﬂcymLﬁlmﬁ’umié’u 1Assasavawde nsiuavesvsaiad, TaRand,
mafisUszAvsam, gumind sausraunsalluseinaunsotalilesediliygmiiietu senuuy
KA, aaAlETekarUTUUTINSTUIUNTHER

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  M15UszEnAsEUUINULRAINIUNITZUIUNMINENRAEINNTTH 3 (3-0-6)

APPLIED AUTOMATION SYSTEMS FOR INDUSTRIAL PROCESS

Fwdadunew : Tl

PREREQUISITE : NONE

MsUszgndldszuudaluiamegnannnssy Usznoufiensseydeiisnduvesszuu s
duvsinegUnsaling o dawmes aUnIalAIuAL LaTITULLES ATOUARNDINITINTEUY NSUNTSNYT A

aq Y

TnsveaeunasEuUsnluliRenavngsy 4.0 LazdInTIng ImNIsy

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 '3'?191mam‘lﬁaqmmwnisumiwﬁm 3 (3-0-6)

MATERIAL SCIENCE FOR MANUFACTURING INDUSTRY

JdsAuneu ; lud

PREREQUISITE : NONE

%wﬁﬂizﬂauéfasJIﬂiqa%’Nazmau, NUTLITNINOENDY, LASIASINEN, AUUNNTDA,
waznsuniniglutag WemaseuaguisnaUdsumanszaunavounavosian audfinng q vestan
Town audAnieliiln andiniaudvan audRniaas andinieainudou wazautiena walulagnng
nsrvrunswanaielviivy gunsalansieiniuazendadadlasil nsUszendliianlany wsiind ans
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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  sruvUaudInailefId1wTUNMIVUEILAZNITNER 3 (3-0-6)

EMBEDDED SYSTEMS FOR LOGISTIC AND MANUFACTURING

AdsRuneu : laidl

PREREQUISITE : NONE

Agntind i sEUIuNITEONUU LA WAILNS T UUAN B nallafd M UnISHARLAL NS
yuds fegrsszuvanenailiiildnuldadsdunsndn ssuunsadusumidunisuuds msuszanana
Foyaiioasrauinslvy uazszuvauesnailsuuuiunadmivnugaavnIsy

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  MAATIHINLEIEUUINaUUTEENAlugAawnTsH 3 (3-0-6)

ANALYSIS FOR SIGNAL AND SYSTEMS FOR INDUSTRIAL APPLICATIONS
JrTeruneu ; bfl

PREREQUISITE : NONE

YY)

[y 4 a [y [y | A g
ANNIIUgIREITUAYIMLAESEUY dnyusvesdyyiumeliiiuseinneneg iy
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mauUIgumeuiunsUssRIadyyalguunu adaaansnidlunsdiausuwazyssananadayy
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Lﬂuﬁi’ﬂmuﬂgu ﬁﬂuauﬁagaLﬂuaadaﬂﬁﬂé’ﬁ NsuengosaIaLAZNIS LN eI nInuUIzaIU
wuuifuvaiianisdunanmsulasuuiidonuasauauiingueniains ssnnuiidsiiavuuudy
#addnin (FIR Filter) 29asnsesanuduvuduiadlidiin (IR Filter) fanmnsauszondlusmugnavnssy
miaaﬂLLUU’N%}iﬂia\‘iﬂ’JmﬁﬁﬂéfﬂLamimﬂiﬁﬁﬂmamﬁﬁﬁua\‘ié’igmﬂmﬁial,ﬁaﬂ@EJﬂWiLLanmmmﬁ N9
fiarsannisldntimawuusienlaseadiuuulaseieg (attice) warn15NANINAINTBIAMUAFILE
Uszanady TR La

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.

o/

12018817  MITIATIRMBEDAGNTUAAMNTTY 3 (3-0-6)
STATISTICAL ANALYSIS FOR MANUFACTURING INDUSTRY
Fwdsfuneu : Ll
PREREQUISITE : NONE

wannIsiugIuveInguianutaziluwazadfdmsunisfinwdugealy Tudunis
PONLUUNIINAADY SeUUlMUUOY LaZN1391a89

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 msaanLL'UULLaznizmumswﬁmé’m%'Uwﬁmﬁm%ﬁugﬂ 3 (3-0-6)
DESIGN AND MANUFACTURING FOR MATERIAL FORMING PROCESSES
JorTeAunau ; bl

PREREQUISITE : NONE
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Uszinuazauauifvedansuaznarafnfildiludunu Yssinnvesiagildvinesesdle

UTUFU NTLUIUMITTUTULUUAN 9 NMT08NKULLAYNTEUIUNSRARLIINLALIATEITNINAdMTUNS

[

1Y

coee o2

U
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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  NITAANITWANURATINNTTH 3 (3-0-6)

INDUSTRIAL ENERGY MANAGEMENT

UsAuneu : Laidl

PREREQUISITE : NONE

ﬁﬂiﬁzﬂﬁﬂiaummﬁwé’ﬂmﬂumiﬁmﬁmmiwﬁ\‘mﬂuymuawmqmawmiim LU
FEUUNTOUDIAIT SLUULENEIN hagszuulsuanie mﬂ%wa”\imum\‘uﬁaﬂiuqmmmim n131AY
Soumderianduuld msldszuundnuannieuen sudinisudesingansueulneenladuazansueu
syt wagenudsihilunisndn

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 anutnulanisaaumsiman i lunszurunisuan 3 (3-0-6)

ELECTROMAGNETIC COMPATIBILITY IN MANUFACTURING

FdsPunau : bl

PREREQUISITE : NONE

ausmlunetuaudiuldnieduududntain wisadedavidiuazannudi
[ % d' ] @ d{' 1 < 1 [ | [ 1 1
Aulansaauuawaniuin wanszynuvssedundivaniniidessuu dyeu nsdsdyaunIuasds
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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 and shielding.

12018721  N1SAIUANAMNINLTIEHDA 3 (3-0-6)
STATISTICAL QUALITY CONTROL

WANIUFIUTEDINISUFUUTIAMAN NzUIumMsAmdueled (Tew nsin n1siasz
M3UTUUTE KaEN1SAIUAY) ADRFINTUAIUANTZUY WNUANAUANFIMSUAIMUTANY 9 LHUANAIUAN

ANSULEANSTIA NITIATIZRANNATUITOVBINTLUIUATT WALNNTILATIERANNEINITOVDINITIATLUY

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  A1399NLUUNITNAADIIUAAAIMINTIUNITHER 3 (3-0-6)
DESIGN OF EXPERIMENT IN PRODUCTION ENGINEERING

LL‘L&’J@WUENﬂ’]i@@ﬂLL‘U‘Uﬂ’ﬁ‘V](ﬂaENLLa3ﬂ’J’mﬂ’m’1‘iﬁﬂ,‘Uﬂ’]ﬁ‘U§$Egﬂ(?ﬂfﬂﬁLﬂiﬂ%ﬁﬂJﬁUmu%’N
AMINTIULALNWITINAUINIGINGIAEAS N1TDDNUUUNTNAABUTNANBLS A ‘Uﬁ@ﬂ wagADUN1IRY
ARUALAIS LUUDI8DINITONNDULUUNAEFILUT NTODNLUUNNTADUAUDINURT N150DALUUNNUNIY

N1500NLUULUVLUALAYaUANNG DY

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 mﬁm%’agauazm‘%mﬁaaLﬂiﬁxﬁ 3 (3-0-6)
DATA MINING AND ANALYSIS TOOLS

a & Y o a %] A4 A A a ¢ = v
iqﬂﬁﬂqUUigﬂ@Uﬂﬁ‘EJﬂ']ﬁV]’]LﬁiJ@\TSU@NuaLLagLﬂﬁaﬂﬂamIﬂUﬂqi'ﬂ LAIIEN ﬂﬁ@Uﬂ@‘NﬂQﬂqﬂfﬁ

TUsWsuAg 9 1w toaAuealusinsy 915lUsunsy Wnwa luiigenduwas uasddunugeniuas
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This course contains various data mining and analysis tools.SQL programming, R

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

12018821  vadednassluiFesszuunisnandugs 1 3 (3-0-6)

SELECTED TOPICS IN ADVANCED MANUFACTURING SYSTEM 1

£
Y

eIYATEUARULHamTUIaUla Fagnidenlagaeuninelfussuunsnanduas
The course will cover topics of interest selected by the instructor in the field of

advanced manufacturing system.

12018822 vidadnassluFasszuuntndntugs 2 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 2
seivazaseunguilomiinauls dsgnideniaedaeuiifrtuszuunmndndugauasd

domduiusfuiuneinitednassludosssuunamandugs 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.

12018823  vadadnassluFasszuunisnantugs 3 3 (3-0-6)
SELECTED TOPICSIN ADVANCED MANUFACTURING SYSTEM 3
swsﬁm%mauﬂqmﬁamﬁmau‘h é?fqgﬂLﬁaﬂimﬁaauﬁLﬁ'mﬁmzwmimém%uqaLLazﬁ

Lﬁamﬁuﬁuéﬁ’uﬁ’ui']aiﬂjﬂﬁa%’aﬁmaiﬂuL%ﬁwUﬂ’limﬁmguqqz

The course will cover topics of interest selected by the instructor in the field of advanced

manufacturing system and related with the selected topics in advanced manufacturing system

2.

12018824 U iszARguazNIsUIMINIIIZLUNIINAG 3 (3-0-
6)
ARTIFICIAL INTELLIGENCE AND MANUFACTURING SYSTEM INTEGRATION
n1sAnwInNseulysunsun wtnseu waluladlyniuseivg dmsunisundaym
N3LUIUNTHARGRAMNTIUMINTRONLUULAETALTUTUNSILTIUTEeNd Tokn uadingadu lasane

Uszannifigy n15iSeudiedn PyTorch N15AlAT 18 U8YAKATN15RENKUUIUTUNTUALLUUTIADILAL
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This course includes Python programming, Artificial Intelligence programming for
solving manufacturing problems with design and development, topics include linear algebra,
neural networks, deep learning, PyTorch, data analysis, programing model-based design and
artificial intelligence. The student will learn about system integration (SI) in this connected
industry landscape, develop existing systems up to date and working properly, access to latent

data by using existing technologies or upgrading systems. This subject also includes the data

collection and storage, analysis and display.

2. NFUIYIAIUNITIIADINIIABUNUABSAIUTUTAINTIU (COMPUTER SIMULATION FOR
ENGINEERING)

igfin (UsTENe-UfUR-Anenlgnued)

12018123 ABNNILABSYIBITUIAINTTY 3 (3-0-6)
COMPUTER AIDED ENGINEERING
dIAUneu ; Ll
PREREQUISITE : NONE

A5 UL I IVBIBENALITABUAADS YIS TUNITIATIZAINUAAINTTU T952UD 9

%

ez melnluiediuud namansveslnaldeauin N3a18mANseU N1aU TaRnand n1s
WNUTEENSAN LazDue
The broad usage of computer software to aid in engineering analysis tasks. It

includes Finite Element Analysis (FEA), Computational Fluid Dynamics (CFD), heat transfer,

vibration, multiphysics, optimization, etc
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12018124 seiloudslulunofmu luauddainssu 3 (3-0-6)

FINITE ELEMENT METHOD IN ENGINEERING

FwUsAuneu ; il

PREREQUISITE : NONE

szifaudsiluviedwud AawealinnisAnandiaaulnenismaneulnglszuinain
Heulvameudmivaunmseyitusees sufeuiinstarlénmsuudamutiymisundudiude ot
p9AUIENOUEOY LLaﬁ%miLLUiﬁumﬂLLﬂa@Jé’ﬁsuaamiLU§EJiJLL‘LJﬁﬂ‘UﬂﬁLLﬁ{jingmJa@mmﬂ@‘wmmm
lefduiiieados luuniFeud dndnwviagld$nnsussgndldssdeuitmelnluieduusidmi
w1 emiAINTTUITUY mMsduasiiion msthanudeu fadiand LLazﬁuﬂ

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  wamansvaslnaldeAIu I luaIuIAINIINLATNITHAR 3 (3-0-6)
COMPUTATIONAL FLUID DYNAMICS FOR ENGINEERING AND MANUFACTURING
FsAuneu : ladl
PREREQUISITE : NONE
Juanvvesnamanivedinafilddsnsdsiiauwardanediulunisud wardnsiz
Jaiieadestunisinavewewar wu nmsavesveslnawuudald saldld wuuanzasd limsdi
LUUTIUEEY wagnuuduthu Wudy wunsussgndldiiteudtyvlandimnssuazniuan
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. This course focuses on solving the engineering and

manufacturing problems.

T
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12018621 wialulagansanantasi 3 (3-0-6)

HARD DISK DRIVE TECHNOLOGY
JorTeAunau ; bl
PREREQUISITE : NONE

dauUsenaulazTEuUA1eg Yesensafanta sy, ssuvdeslunisduiindeya, seuy

LATDING, FEUUMUANMELEDSL, FamuauLaznswusalugsafanlasniuumnIe Wi SATA, SAS, ATI

HDD components and system integration, recording subsystem, Mechanical

System, Servo Control, HDD Controller and Interface (SATA, SAS, ATI)

12018622  n1sUszulANAdRYIM 3(3-0-6)
SIGNAL PROCESSING
Fwdsduneu : Lidl
PREREQUISITE :NONE
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AMuansulasBiesiileduudoyatiavisdududwinvguinudeyaiduassenddsnsuendes
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auTRnn199993995n509A BT NATRUUBLRASAR (FIR Filter) 29350509 MARUUB WAl
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971 (IR Filter) miaaﬂLLUUNR)iﬂiax‘im’mﬁLSTNLaﬂimal%@mamﬁﬁmaﬂﬁmigﬂmﬁiaLﬁaﬂ%mmﬂmmﬁ
arudnisfinnsannslimisnanuusanlasaiauulaseng (lattice) wagnsNALI99TNI0IALE
pefUszIad Y MLTIaY

This course includes the following topics: 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
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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, IR and FIR digital filters designs and their hardware point of views.

12018623  msUszuladygynluszuuduiindaya 3 (3-0-6)
SIGNAL PROCESSING IN DATA STORAGE
FvdsAuneu : il

PREREQUISITE : NONE

L2 =

I deyauaudeu (NRZ, NRZI) nsud

<

1%
v Y

Fu Uszinnvasdyisuniu n1sussinanadiuvii Yosdygraduiintoyauuiuouiuing msinad

o

‘Ué’eJﬂl@l’e)%LLﬂﬁﬂJ‘U@\‘iﬂi%‘U’JUﬂ’]iLstEJULLaSE’JIWUﬁ
s

3 a 4 a § | 1 Y =3 v o a o LY =3
915 1WaTdMealaduuu MMSE 2958mealaduiuala Nensdunea siadinaueadngy siauden
By Yosdyay1aiiugn niseendludvesdyaia N1sNANAYNINNIRIAINTUTENIaNAR Y IMLUY 2
fRdmsumalulagnistuiindeyalueuian wu nistuiindeyaivudnunaisuiiifis n1sdunintoyaids

wildnuuuasslia nstuiindeyawuuannudoudntig Wuduy

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  wumMsdsvia 3 (3-0-6)
CODING THEORY
FwdeRunie: Ll
PREREQUISITE : NONE

HuguLazAdinFansamsuNsILasensiatody I 1l auNdin RyAdawuy
WOUALNIN TWa BCH svalwdluilluadndn n150ensia BCH wazsiasalylanou n1soonsiasn

lelauauwuuLaNg

T
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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  wguinadisiatugenaznisUszgndlden 3 (3-0-6)
ADVANCED CODING THEORY AND APPLICATIONS
UsRunou: 14l
PREREQUISITE : NONE
L.Lmﬁ@ﬁug’mmmmﬁmmamﬂumwﬁmiLﬁi’hiﬁaﬁdaﬁzyﬁmm sWaudonidaudu siae

Fausuile San3Abn sareuligtu nsnensiawuUImest nsaensiaLUUTeNd n1snenIHaIu

g SEROUAATUR AIUYUBITA SWA RLL 59 MTR $¥a(0, G/1)

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.

3. nguividudandmiunisuinvugs (ADVANCED MANUFACTURING MATERIALS)

wiaein (UssEne-UfUR-Anwdienuas)
12018221  Fandidnwseiingd 3 (3-0-6)
ELECTRONIC MATERIALS
Fwdsfuneu : Ll
PREREQUISITE : NONE

Anwdeaul® wasudnnisiugu lunsidenianguas nsvuIunsUsERvgiandmivnu
Bidnusetind sauvis Yangth Yagledidnudn wavauiu Anviagifaudhidu Yanlwdledidnnin Yaq
TnlsBiannan Yandianinsoeviiin Tanuiwian uazaquslsdiann3n

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 materials,

magnetic materials and ferroelectric materials.

U5.0.3MINTTUTTUUNTHEATUES (MANEATUILIYIR) INRLUIRNTIUANTHANTUES F34.



155 UAv.2

1
Y =

12018222 Fanildlumsudntuge 3 (3-0-6)

SELECTED MATERIALS FOR ADVANCED MANUFACTURING

AUsRunau: 13l

PREREQUISITE: NONE

M3 fsautRvesianiignidentdlugnamnssusiieg Fraautiniena audfmalaliih
Siannsetind autfniuas mnudsmenaznisanusearnnisidaulugnavnssunisudnvesianiu
nau lavie wosawes winilind Tanuan siudanisiden wavdSuugedanlvllanhmungaununislday
lunsudn wagmsdesnisnisdemevedian

Study on the mechanical properties, electrical properties, electronics, optical
properties, fracture, and fatigue of materials for advanced manufacturing industries. Study on
the applications of materials including metals, polymers, ceramics and composites to selecting
and improving materials to have suitable properties according to the use in production and to

prevent materials damage.

12018223 walulaBnstusuiagaugs 3 (3-0-6)
ADVANCED MATERIALS FABRICATION TECHNOLOGY
Fdadunou : Tl
PREREQUISITE : NONE

shiavesseiniiuszneulufe ndnnisvesnistuguiandugeuuusngg, anumaiza,
UsgAMBAIN N5AINAN AMNAILNTD uaztedfndmiuuszgndldlunisudn fugiuanuidilaves
waluladuuuens 1 1wy waluladninadevlngledsiidnduarlodund waluladnstuzufiduuns
walulagn1sugnuan wazmaluladdue Aflanuriuaie

The course includes the following topics: the principles of advanced fabrication
techniques its suitability, performance, control, capabilities, and limitations, the basic

understanding of different fabrication technology such as physical and chemical vapor

deposition technology, Thin-film technology, Crystal growth technology and also.

e ——
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12018224  MITIATIMBINBANLALTAATVDITEN 3 (3-0-6)
PHYSICAL AND CHEMICAL CHARACTERIZATIONS OF MATERIALS
FwdeRunien : 1l
PREREQUISITE : NONE

neinilinnudiietumaielunsinngidwiunmsinaudivesaguazgunsaives
anshsini iemaseuequismsliamesinisliih msliesgimaas puiimsienesiauiiniaed
wazaNUANnIaNILNIN

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.

12018421  WandvasgUnsaifsdait 3 (3-0-6)

PHYSICS OF SEMICONDUCTOR DEVICES

vaRuneu : Ll

PREREQUISITE : NONE

Tnssadseznouvasiananiuzuds nguszaundeny; Mnewmiloutazisonin
Wy Fasefidu lalen nsudanes (Msudamesuuuiiredniin uasnsudameosuuuauiulng)
welulagfiduue maluladnisudngunsal

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.

e ——
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12018633 amwawé’wmuazmwé’eﬁu 3 (3-0-6)

MATERIALS FOR ENERGY AND SUSTAINABILITY

FwdeRunieu: Ll

PREREQUISITE: NONE

domluAniusgneulude memalunsinuiFesiugiudutaniiondsnuuagani

[ [y

98w nslravesndsnunazian Janneidesiundsuniaden Janiion1susuliuseansnmeny

v o

WU AnuvInevesaudu uay pinstinuarmsiiaandumnlflvsiienudsdu

This course includes the motivation to study the fundamental of materials for
energy and sustainability, energy and materials flow, materials for renewable energy sources,
materials for energy efficiency improvement, sustainability meaning, and life cycle and recycle

of materials for sustainability.

4. nguiviauueuduazUeyeuszivg (ROBOTICS AND ARTIFICIAL INTELLIGENCE)
iagin (Ussene-UfUR-Anwdienuas)

12018302  msi3EuiUsuAdRsins 3 (3-0-6)

MACHINE LEARNING

FwrdeRunien : 1l

PREREQUISITE : NONE

ﬁﬂmﬁamﬁﬁauimaqé’am%ﬁmiﬂmﬁamiw%mizﬂaué’w N13UTLUIUNTANE IR
wuuiaednsuIAen saneifuuuuinesd sanesfiuuuuuszanaAngan TassneUssamifieunuy
Liladu udanden Seainasidu loun BPTT/RTRL/LSTM N1SHENABULIAZIENA dnnasninnesu
U N13dsuiuuuAl MsBuduuuiin Sreauds uarlufindaneifiuiiugiunguideya wagnnsun
MRIEDIeEHITE

Students understand basic knowledge of essential learning algorithms. The
course will cover topics of maximum likelihood and maximum a posteriori estimator, Hidden
Markov Models, Viterbi algorithm, Expectation Maximization algorithm, nonlinear neural
networks and backprop, recurrence: BPTT/RTRL/LSTM, Maximal Margin Classifier, Support Vector
Machines, Q-learning, TD-learning, Hill-climbing and genetic algorithms, information theory basics

and universal search

T
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4

12018304  walialudygyiUszhivg 3 (3-0-6)

&9

TECHNIQUES IN ARTIFICIAL INTELLIGENCE

UsRuneu : Ll

PREREQUISITE : NONE

AnunfainisvszgndldnuuazmadaluilyyUseivg seivivsznoudie fiugiunis
ganwuULazsIgazdeadmiustuuaedy nsuidymingldinaianisduniedain nsdumd
winngan Msundgmlasnisldmaiianie wu ladntazdumesividumaila wannisanulduiususes

[

Toya Lok ﬁuugmmawé’ﬂmimmwLLﬂuauLLamqwﬁmsﬁmﬁu‘la 1ATIUVILULELTEU N1TINNUNTT
Andulauuuiniaon N1539UNUNTANTENT NMTINWNLLAZNTALTUNUYDINITLSY ui’maam‘%aﬁﬂi
uudssulsvesnsdadlanisiious maseudiuududniinnsuszinansisouiigndes

The course gives an overview of application areas and techniques in Artificial
Intelligence. The course covers the following topics: design principles and specification
mechanisms for rational agents, problem solving using heuristic search techniques, optimizing
search; problem solving using knowledge-based techniques: logic and inference techniques,
reasoning about space and time, representation of ontologies; representation and reasoning in
the common sense world, problem solving using uncertain knowledge and information: basic
concepts of probability and decision theory; Bayesian Networks; planning with Markov decision
problems, action planning: automatic generation of partially ordered action plans; planning and

execution machine learning: learning decision trees; inductive learning; probably approximately

correct learning.

12018321 NSUSTUIANAN N 3 (3-0-6)

IMAGE PROCESSING

JdsAuney ; Ll

PREREQUISITE : NONE

Husreinsussuunouiuneiasiniesdnsive lusiedvdavdseneuludsnisiu
TN nuazn1sUTENaNan I 819 n1suadluund n1snI1veueLing mﬁmiwﬁgﬂmq n13
ATIINTUNTE N5AUMIIAIINAIUMADY A15911 STEREO VISION M15a3195U53 3D 2n5UNW SeUu
UTEUIANALUUAILIAIDSE N15anddmvinne saudensiamlusunsudmsunsisauamnIm

An introductory course on computer vision and machine vision. Topics covered

include difference between computer and machine vision, image capture and processing,

T
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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 sjusudiilenisnandugs 3 (3-0-6)

ROBOTICS FOR ADVANCED MANUFACTURING

FrsAuneu: 13l

PREREQUISITE: NONE

Adinaueesaniiuieifurusuigraimngsy aumaniveILILNagRAINNTIY
mMsmuAutesaLTLng Lagnamand Wwudeadu mahlinandes msuenaudnsaziioaiislasneg
Uszamiigy NMTUTENIARANIN LAZLITVIANANAIELNNDS ‘ﬁuﬁmé’]ﬁlﬁ]zgﬂﬁ’]mmmﬁﬂuﬁqm NUNIT
afUTag N mIsssTuLITIawedla suuimawesluuusumie (PBVS) wasimaaweslauuy
A1 (1BVS) Ineld GRACORE uunanvasunand1usunisniuauiueud ssuudalulf was
Uyqusshvgidnsmeiu

This course is taken on a realistic walkthrough the fundamentals of industrial
robots, manipulator-arm kinematics, dynamics, and joint-level control, as well as camera
modeling, feature extraction, image processing, and multi-view geometry. These areas are finally
brought together through extensive discussion of visual servo systems both Position-Based
Visual Servo (PBVS) and Image-Based Visual Servo (IBVS). Using CiRA CORE as a major platform

to control robotics, automation, and artificial intelligence.

12018323  msispuiaadrdmiuinnaliiad 3 (3-0-6)
PATTERN RECOGNITION FOR MACHINE VISION
FdsAunou : Ll
PREREQUISITE : NONE
ﬁm%"umaﬁﬁﬂﬁazaémﬂmﬂ%mﬂﬁﬂmiiaﬁgﬂLLUULW@LLH]@JW% WnInaviad "ale

£% L3

favmaUsznaulufe amsmvestigmusaniesdnsiderimiuaznisdaUszamguuuy deyaainaim
LAENITUITENIANE NTWENANANYUEIINAIN N1TIITRGENBAENIINIEAIN Nqudnsdndula uag
N UNTIANGUNTOATHLADS

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

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

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

12018324  lasedneilsounasnisisausivegn 3 (3-0-6)
NEURAL NETWORKS AND DEEP LEARNING
Fdaduneu : Ll
PREREQUISITE : NONE

[

g3l BeudineriuswlinmalulagndAglunisuandunisiseusigedn aunse

v Y

<

a5 dn wazldlassnediseutouseiuegnufugluuy $3smslilassiedaseuniiusednsam (Ju

'
cal o v

nAwes) uwazvhanudlafefumsfiwesiidd Vuaadnenssuveslassineiou

In this course, student will learn the foundations of deep learning and the major
technology trends driving Deep Learning. Learner will be able to build, train and apply fully
connected deep neural networks, knowing how to implement efficient (vectorized) neural

networks, and understand the key parameters in a neural network's architecture.

12018521  A1s@RNLUUTEUUANDINaiafuasn1sUIzaNd 3 (3-0-6)
EMBEDDED SYSTEM DESIGN AND APPLICATION
Jyrdarunay bl
PREREQUISITE : NONE
AN DYNUANUAUNYLALFIDY1IVBITEUUALDINAEF DIAUTLNDUVBITLUUAUDY
LY ada £ a L
nailein TnsTuniseenuuuszuvarenaileda Mlwsendym suuuuiunamsualedani nns
sonkuunsadentdfminiuny, Wuwesuarudayowes nseonuuuszuukazlusunsulagldisnisnis

[y

Inavesdeyauazisnsdiedn seaulunisussananauuseuvanenaileiy N135IUTEUURATNUFIUNNT

ANRDEDANTITUINTEUUTINTNNITINUKNUTDUIIBULAZNTODNLUULNAANDSNE T UN AIUADYDA

N158351958uUlAEINANNITUATLLIAATILIN NTTUTBITULYY NISHRIUIUEUA N15a51958UUsnluLR
2 I 2V
nelugrusus unu

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

T
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platform design, system design based on innovative thinking :robotics and automatic system for

automotive.

12018522 lulaslwswaiwasuaznisidonssldemdmiu

sTuvaNaInaesia 3 (3-0-6)

MICROPROCESSOR AND INTERFACING FOR EMBEDDED SYSTEM

UsRuneu : Ll

PREREQUISITE : NONE

lassafrevesszuvlulasinsiwaiwesd svuudadiag Bunanesa erdnanein
psAUsznaunylu LLazmiaamLUUN%LﬁaLGﬁam&iaﬁamuquLLaz‘UizmaNa N500NLUUNTT NS08
Iilil,miummuaaLGU&J‘U?LLazmmwﬁuqaLﬁamimmmzuu M3eBNKUUINTTauseIfionsnsdeans
LLﬁsz@mzuumauaﬂmumqwaiﬁ‘mﬁami U8 NM1IUTERTANSNIU Aulasniy wag L@neTnIN
il AseuAqutMAnMIDanuUY 333 intesdeflldoanuuy uasnsdfinu esedu unanvesuaues
natlef Mead wazlulasroulnsaians

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.

12018523  lwsaudmiunisiseuiidedn 3 (3-0-6)

PYTHON FOR DEEP LEARNING

FwdeRuneu : il

PREREQUISITE : NONE

JniAnwmagouiidadningldnnm PYTHON uarlausi3 KERAS iusiesuisdidnla
feuazimaiFeuiluldas luneinaesunsaliizoudimaluladuazuianssulmififeites in3esile
mM3Feudideanaian InUjdRcmeusundindulunenfineivimi msUszananan wsTTNIA wazdue

CY

= v a Y o a awa & o a Y a = Yo av
‘Uﬂﬂﬂ@qf\]g‘lmLﬁﬁug‘mﬂwgL“EN“LJQ'U@LWE]U']ﬂ']iLiEJUELﬂﬂaﬂlﬂisﬁﬂUQTwﬁ]UTQQG]ULEN
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This course introduces the field of deep learning using the python language and
the keras library. Students will learn and build their understanding through intuitive explanations
and practical examples. In this subject includes cutting-edge innovations and coverage of the
very latest deep learning tools. Practice with computer vision, natural-language processing, and
other applications. Student will have the knowledge and hands-on skills to apply deep learning

in your own attention.

12018524  n1sUszaANAdYYIMKAZNITUTZUIANANN
UUTZUUANDINANNAD 3 (3-0-6)
SIGNAL AND IMAGE PROCESSING FOR EMBEDDED SYSTEM
AdsAuneu : laidl
PREREQUISITE : NONE

[

maﬂwmama%’agaLLaza@mﬂmﬁﬂﬂ6] nelusyuvaussnailedn n1sUssunanadyyia
WUUATNDALAZNITUTENIANAT Y YIALUUIUIADN ﬂﬂiUi%Qﬂﬁ%ﬂmL%uma%L‘ﬁu N1701579UANULI
WseANAIMBeY WuweasuuuLas & anusiseu WuwesTanseualni LLazgw],mia%Nﬁiyiy’lmLﬁa
mwjmLLazﬁ"mﬁizUULLazLLﬁﬂzijaLmai‘maﬂ'@umLLamﬁﬂizEgﬂmﬂli’fiwuﬂizmamamwuuiwUamaaﬂa
{2 N13msa9duTeu MsmTIany nsnsraduiiuiueznismsadutaglunin muinisnsadunis
waeulm waznsnsadulunthuussuvanenatleda nslnseidefuazdaidoveudarisnig

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  Unygsshvguazdayavualugidwmivealole 3 (3-0-6)
ARTIFICIAL INTELLIGENCE AND BIG DATA ANALYTICS
FOR INTERNET OF THINGS (IOT)
F0sAuneu : lidl
PREREQUISITE : NONE
Jufesuneiieatundnnismeadnicanssy LarNITIATITRULAvUIA NG NIT

Y

meansalnadriitelesiudymnmsiiaseianudiusveoyauarUadesieg nmsiauiuagns
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Useynaldseuulayauseivg 1wy assnaiansiiniy lasstigUssaimiiey 9anesnugaiugnssy
FaneTiudanguiyaussivsuvunaumauitouidamiluniside mamdneuniolsnisuitaymi
flan lufansfumdineuniessdnrudandeyadiuruimeana. Sumedidavesasinds (0T) f1ds
Wasulanmsmenmvsssilidussuuidudounaslauiinvesgunsaiiidensieluszduiilinefanrou
anufmimamaluladvilfnsidumesidnvesassnddluldosuninarsuinty faudndos
gravnssuiannsaszymnduiuneluanmwindenveast luaufaduwesdaaiesfauisnysuiiu
anmmsngdgnluiiy gunsaithudteiesiddnenaeduiifounnniuges

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. The internet of things is changing our physical world into an intricate and dynamic
system of connected devices on an unprecedented scale. Advances in technology are making
possible a more widespread adoption of iot, from industrial cameras that can pinpoint

thousands of images within our environment, to smart sensors that can assess crop conditions

on a farm, to the smart home devices that are turning out to be increasingly popular.

5. ngudmmulalasBidnnsefinduaziduwas (MICROELECTRONICS AND SENSORS)

midgin (UssENe-UfUR-Aneiienues)

12018121 N59AI1ZRSL TEUATIINAavvaIAAUmIAN LWHA

dmiuuszginiatauaznissuniunialniia 3 (3-0-6)

APPLIED NUMERICAL ELECTROMAGNETICSIN ESD/EMI

Adaduneou : Tl

PREREQUISITE : NONE

n15Aziss o uitdsdiavvesdunimantiindesiu anuiiugiuvendu

1 [ & S ad a o ° [ a ¢ 1 [ a a 1

wslwdnlndin aunisitugiy sedeuisdeinavdmiunisimssiaduudmanliiludeenud nmsuus
JUNSS fuge sedeuiBilinardmiunsliesginausimantiiiludeenud medssendludym

n1smeUsegblinadauaznissuniumlni
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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  299sBidnnsedindadnudge 3 (3-0-6)

HIGH-FREQUENCY ELECTRONICS

FvsAuneu : Laidl

PREREQUISITE : NONE

nouiedunimdnindndesiu nqufvesaeidygiu nsieseilagldiniedns
lulasiav ’Nf\]iLL;JV]%QLLazﬂWiI%LLNuﬂﬂwﬁmiyﬁm nseoniuuasveelagldlulasnniiudanes
HITVYYNAIES wsasmulladanalulasiv

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.

12018422  \a3asilauazgunsaleatlndidnnseding 3 (3-0-6)

OPTO-ELECTRONIC COMPONENTS AND DEVICES

sAuneu ; ladl

PREREQUISITE : NONE

sefundsnuuagiinUszaluansieding; nalnnisnsedundsnuresdsey (Mansedu
fouasnazfeliii; ndnnsvenniesdenargunsaleaulndidnnsednd liun gunsallviuauas
9901 (WU vaen LED 9ewdnmad 9enanaun nszaasdnnseting uazlulaseaufind) uazaunsalsy
e (1w Wllalalon TWlansuBames wazlusnasulaseiing)

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)
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12018423  gunsalBianvsalindduniduazdiannsedndiuwle 3 (3-0-6)
ORGANIC AND PRINTED ELECTRONIC DEVICES
Jndafuniou : edesdieuazgunsaleaulndidnnsetind

PREREQUISITE :OPTO-ELECTRONIC COMPONENTS AND DEVICES

a

weAnssufaitluansdunsd; seaundenuluansiainidunsd; aunsallviuasdunse
(aan); nsudawasauulnidunid (ews); gunsinlaliamsndunid Wnandawasonfinddunsd);
gunsalnvinandagseauunluaina (eAsusuuilunasalndsdoanlyn); waluladnisuds (Wuu

AU INIALaTRULENTazaNe); nanaRnddnnselindilessiu

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  vgufuaslWlndauazIAInIsUNIWES 3 (3-0-6)

PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

FsAuneu ; ladl

PREREQUISITE :NONE

ﬁugmmaqmmmqﬁmmmamﬁmwﬂﬁ%muéfmmLGUEJ%, UlewNIUILET harnIs
Uszananadyaramiauas W uasgniiunly Tussvuiiuadedmdunsdngia , msdanis | msds,

[ 1

M3ImAv way masendeyalaegnls Iniaseunguisesniswdeudiveanadusinalelanseln uaz

'
aa v o

mnanaluisnsaay (Mnaniliadvinisinuesuaiiuegfulnalsiwtunagianianisiniounves
wae) weRnssuvewailideseunaladiannsn N1sLNINdDn YEIBFYYIUNIIULES UATUANNITVOI
awes Nugnuveaiowinduuas (sl leumuas) wag Sibalng uazevaaln-sefnuegiatu iy

NseRNLULLaEIATIwgUNTaiNawas waznsldaulunisdeansuasnisussuianadayayo

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,

- _________________________________________________________________________________________|
T
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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.

12018426  uilulvlnilad 3 (3-0-6)
NANOPHOTONICS
Uafuneu : nguvednlaliauaziFinssunise

PREREQUISITE :PRINCIPLES OF PHOTONICS AND OPTICAL ENGINEERING

(%
[ YY)

wilulnlaladesuiulinnudidyiuTanugiu (Areuduney, auniauily wazlnls

o

<

9
Jansasa) wion1su Uy @y awes RS9V Wuwes) kag syuuduiinsmwasnn (uladadudim

smeasne wazdanaulnlada)

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).

12018831 AAANEASIAINTIUTZUUNITHAR 3 (3-0-6)
ENGINEERING MATHEMATICS FOR MANUFACTURING
AdsAuneu: Ll
PREREQUISITE: NONE

MTIATIRNI T ERU NyadinBadunasiunsng LInmesuAanda aun1sigaeyius

gy

Complex analysis, Linear algebra and matrix, Vector calculus, Partial differential
equation
12018834 299559UaULADN TIUTZUUNISHER 3 (3-0-6)

ANALOG INTEGRATED CIRCUIT FOR MANUFACTURING

FuvsPunau: bl
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PREREQUISITE: NONE

guNIalasNeiat 19959818l1U19959U 1ITVYIYHAR AL IATIALTY N1TRBUANBY
M19AUD 199500 UNAY 29TFNUWBINNNKALINRTVEIEARIFY 2995eaUuent 1995ATNea CMOS

TATAIU

Basic semiconductor device, integrated-circuit amplifiers, differential and
multistage ampilifiers, frequency response, feedback, output stages and power amplifiers,

operational amplifier circuits, CMOS digital logic circuits, memory circuits

12018835 N1999NIUUNITAINDALUTZUUNITHAR 3 (3-0-6)
DIGITAL DESIGN FOR MANUFACTURING
AsAuneu: Ll
PREREQUISITE: NONE

38'1.]‘1.15%‘1/196&68@?];%&'1‘143@\‘1 ya%uuazaa%ﬂ n1sanny 2935AaNlULLTY 219358LAU

Wea Wunevoyarataunial N15RRNLUUITANDT NMYINTORNKUUINAT

Digital systems and binary numbers, boolean algebra and logic gates, gate-level
minimization, combinational logic design, sequential logic design, datapath components,

register-transfer level design, hardware description languages

12018836 2MITTIUBUUNANTUTZUUNITHAR 3 (3-0-6)
MIXED SIGNAL INTEGRATED CIRCUIT FOR MANUFACTURING
FUsAuney: Ll
PREREQUISITE: NONE

wuudnaeansulasdeya dygrasunidlunsudasdeya nsdndadyaiusuniulunis
WAty N130RNIUUNITIINTLEA ﬂ’]'ﬁaaﬂLLUUNR]{Luﬂ’l’iLLUa\‘i%Emua N%ﬂiammuﬁimaﬁﬁug’m
nsBunnIRl e

Data transformation model, noise in the data transformation, noise limitation in
the data transformation, CMOS integrated circuit design, Data transformation circuit design, Filter

circuit based on integrated CMOS.
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2 ASME Transaction Journals fiilomanudvicmnssuadedna (Mechanical Engineers) il

1M5a1BanNIating 26 ¥a1309

3 ASTM Standards & Journals | filevifisafusnasgiuanna S1uau 12,000 1en13uass
Msanseaulay 8 Ferdes
4 International Journal of Wusansesulatarvivy Microbial Systematic ﬁLfTam
Systematic and Evolutionary ﬂiaUﬂqNﬁ’m Phylogenetic & Evolutionary, Micro -
Microbiology (IJSEM) organisms
5 The Journal of Antibiotics Duasensesuladnseunguananivn Antibiotics waz
aniiiieades
6 Journal Citation Reports (JCR) Lﬂugwu%’agaﬁ%ﬁwmum Impact Factor 484215815 2
Edition A® Science Edition wag Social Science Edition
FIWTINTOYAINITATUTENI 9000 TRIEN
7 Journal of Near Infrared Lflumﬁmiaaulaﬁmamqmwﬁm Chemometrics,
Spectroscopy Calibrations, Diffuse Reflection, NIR Imaging, On-Line Use,
Fibre Optics, Sampling, Spectroscopy, Instrumentation,
Remote Sensing
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1.

Computer Science

. Engineering
. Biomedical and Life Science
. Medicine

2
3
il
5.
6
7
8
9

Mathematics and Statistics

. Humanitics, Social Sciences and law
. Business and Economics
. Physics and Astronomy

. Earth and Environment Science

10. Chemistry and Materials Science

11. Professional and Applied Computing

12. Behavioral Science

13. Architecture and design

T
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International publications (5 Ydaunas)

Whongsatorn Pawong, Kamol Wasapinyokul, “Impressive response of spin-coated ZnO

nanoparticle UV-sensitive devices with various thicknesses under different UV intensities”,
Journal of Electronic Materials, 50(9), 5375-5386, 2021. DOI: 10.1007/s11664-021-09061-w.
Sarunrit Kesornkhup, Adisorn Tuantranont, Tanom Lomas, Chakrit Sriprachuabwong, Kamol
Wasapinyokul, “Accuracy of Swanepoel method in calculation of polymer film thicknesses”,
Acta Physica Polonica A, 140(2), 113-121, 2021. DOI: 10.12693/APhysPolA.140.113.

Kamol Wasapinyokul, Tanakrit Panjasamanwong, Worathat Ponkasemsuk, Chakrit

Sriprachuabwong, Tanom Lomas, “Mathematical model for thickness of off-center spin-
coated polymer films”, Journal of Applied Polymer Science, 137(6), 48356, 2020. DOI:
10.1002/app.48356.
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International publications (5 Udaunas)

- Kittichai, V., Pengsakul, T., Chumchuen, K., Samung, Y., Sriwichai, P., Phatthamolrat, N,
Tongloy, T., Jaksukam, K., Chuwongin, S., Boonsang, S., Deep learning approaches for
challenging species and gender identification of mosquito vectors, Scientific Reports, 2021,
11(1), 4838

- Jaksukam, K., Tongloy, T., Chuwongin, S., Boonsang, S. Analysis of multi-hop wireless sensor
networks using probability propagation models, International Journal of Advanced
Computer Science and Applications, 2019, 10(12), pp. 298-306

- Chousangsuntorn, Chousak, Teerawat Tongloy, Santhad Chuwongin, and Siridech Boonsang.

2021. "A Deep Learning System for Recognizing and Recovering Contaminated Slider Serial
Numbers in Hard Disk Manufacturing Processes" Sensors 21, no. 18: 6261.

- Veerayuth Kittichai, Morakot Kaewthamasorn, Suchansa Thanee, Rangsan Jomtarak,

Kamonpob Klanboot, Kaung Myat Naing, Teerawat Tongloy, Santhad Chuwongin and
Siridech Boonsang, “Classification for avian malaria parasite Plasmodium gallinaceum blood

stages by using deep convolutional neural networks.” Sci Rep 11, 16919 (2021).
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International publications (5 Ydaunas)

- W. Senanon, P. Yonegsiri, S. Eitssayeam, G. Rujijanagul and K. Pengpat, "Comparison between
Incorporation and Conventional Fabrication Techniques of Diopside-based Glass-ceramics”,
Mater. Lett., : 249, 160-164 (2019).

- W. Senanon, S. Eitssayeam, G. Rujijanagul, T. Tunkasiri, P. Yongsiri and K. Pengpat, "Non-
Isothermal Crystallization Kinetics of Transparent Glass-Ceramic Phosphors Containing
Calcium Magnesium Aluminosilicate Nanocrystals", J. Nanosci. Nanotechnol, : 18, 6195-6200
(2018).

- P.Yongsiri, W. Senanon, P. Intawin and K. Pengpat, “Dielectric Properties and Microstructural
Studies of Er,O3; Doped Potassium Sodium Niobate Silicate Glass-Ceramics”, Key Eng. Mater.:
766, 258-263 (2018)

- W. Senanon, S. Eitssayeam, G. Rujijanagul, T. Tunkasiri, P. Yongsiri and K. Pengpat, "Non-
Isothermal Crystallization Kinetics of Transparent Glass-Ceramic Phosphors Containing
Calcium Magnesium Aluminosilicate Nanocrystals”, J. Nanosci. Nanotechnol, : 18, 6195-6200
(2018).

- P.Yongsiri and K. Pengpat, “Electrical Properties of Er,0s-Doped Potassium Sodium Niobate
Based Silicate Glass”, J. Nanosci. Nanotechnol.: 17, 2979-2985 (2017).
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International publications (5 Ydaunas)

- Chousangsuntorn, Chousak, Teerawat Tongloy, Santhad Chuwongin, and Siridech Boonsang.
2021. "A Deep Learning System for Recognizing and Recovering Contaminated Slider Serial
Numbers in Hard Disk Manufacturing Processes" Sensors 21, no. 18: 6261.

- Veerayuth Kittichai, Morakot Kaewthamasorn, Suchansa Thanee, Rangsan Jomtarak,
Kamonpob Klanboot, Kaung Myat Naing, Teerawat Tongloy, Santhad Chuwongin and
Siridech Boonsang, “Classification for avian malaria parasite Plasmodium gallinaceum blood
stages by using deep convolutional neural networks.” Sci Rep 11, 16919 (2021).

- Veerayuth Kittichai, Theerakamol Pengsakul, Kemmapon Chumchuen, Yudthana Samung,
Patchara Sriwichai, Natthaphop Phatthamolrat, Teerawat Tongloy, Komgrit Jaksukam,
Santhad Chuwongin and Siridech Boonsang. “Deep learning approaches for challenging
species and gender identification of mosquito vectors.” Sci Rep 11, 4838 (2021).

- Jaksukam, K., Tongloy, T., Chuwongin, S., Boonsang, S., Analysis of multi-hop wireless sensor
networks using probability propagation models, International Journal of Advanced
Computer Science and Applications, 2019, 10(12), pp. 298-306
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- Kampun, P., Lekawat, L., Tongsomporn, D. Magnetic write field characterization in heat-
Assisted magnetic recording systems, Japanese Journal of Applied Physics, 2020, 59(SE),
SEECO03

- Lekawat, L., Kampun, P., Manufacturing Performance and Yield Prediction with Continuous
Process Variables, ISCIT 2018 - 18th International Symposium on Communication and
Information Technology, 2018, pp. 404-407, 8587984
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