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3.1.4 WHUNISANEN

LAY N LUU N 2

SV GRLN]

040355101

040355104

040355xxx

040355xxx

FVGRLE)

040355102

040355105

040355xxx

040355xxx

N 1 aansAneN 1

Fosreim AV
(ussene-UUR-AnwAuadinlgnuLes)
wiwidnlnihuszend 3(3-0-6)
(Applied Electromagnetic)
dunun 1 1(0-2-1)
(Seminar 1)
AP UADNRNIZLVU 3(3-0-6)

(Technical Elective Course)
P UNFOAUANIZLUUU 3(3-0-6)
(Technical Elective Course)

3914 10 wuena

N 1 a1ansAneN 2

Fosein nein
(ussene-UuR-AnwAuaiiflgnuLes)
nammansAIpuRNUTEYNe 3(3-0-6)
(Applied Quantum Mechanics)
dulun 2 1(0-2-1)
(Seminar 1)
AP UFDNANIZLVU 3(3-0-6)

(Technical Elective Course)
AP UFDNANIZ LV 1(0-2-1)
(Technical Elective Course)

390 8 wUawnn

13
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N 2 aansAneN 1

IV Fosre3an wuwin

(ussene-UUR-AnwAuaiinlIgnuLed)

040355xxx I UADARNIZUUIUI 3(3-0-6)
(Technical Elective Course)

040355xxx IV UADNAWIZUYUS 3(3-0-6)
(Technical Elective Course)

040355901 Anentinus 3

(Thesis)

598 9 wULwAA

i 2 anansdnendl 2
e Fosredwn wienn
040355901 ANe1TUNUS 9
(Thesis)
U 9 wiwha

3.1.5 A95U1YS183Y1

040355101  wiwmdninfuszagnd 3(3-0-6)

(Applied Electromagnetic)

Ftadunow o Ll

Prerequisite  : None

wannsIAIzAnees auliihalinduazauinndmanaded dalaiuas
ladudnain Arsgliiuagdfulsey luuddiduivin anwusdmdn Yanmsuundn
mMswieahvmasivan ususdmdnlili Geulvvevlusinansian  aud@nidlwiuazudingn
Y9sAAT aunIsveIINgIed  duwdmanlniiluiandanans nsukeduwsmanliiitluoine
aduutmanlwilufismadiidimun vquiaethdyaia nMUszgndveamguiusimanliin

Principles of vector analysis; static electric and magnetic fields; conductor and
dielectric; capacitance and capacitor; magnetic dipole moment; magnetization; magnetic material;
magnetic inductance; electromagnetic force; boundary condition in material media; electric and
magnetic properties of matter; Maxwell’s equation; electromagnetic wave in material media;
atmospheric electromagnetic wave propagation; guided electromagnetic wave; transmissionline

theory; application of electromagnetic theory.

14



uAg. 2

040355102 naf1ansAauANUTEENa 3(3-0-6)

(Applied Quantum Mechanics)

dsAuneu Ll

Prerequisite  : None

AlAFaRSAMIUNamansAlaudy aunslyshvsesiasnsussenald Aedulanu
wazAlowny wuIMIIn1sAduawi on1sFAuIaNIenacand meufy  nsduLUUnaans
AIBUAL Sruuauda n1sUssanuAilaevguinemesiutukasiznisulsiy  n1suseynaly
awnlnsalnUsgauluana

Mathematics for quantum mechanics; Schrédinger’s equation and application;
eigenfunction and eigenvalue; operator approach to quantum mechanics calculation; quantum
mechanic oscillation; three-dimensional system; approximation by perturbation theory and

variational method; application in molecular spectroscopy.

040355104  duuun 1 1(0-2-1)
(Seminar )
wndsdunen i
Prerequisite  : None
MsAnw Auahands unenu uasnatAseiiinates meldnisguavesenansd
AAIUANTIEIVY
Study and research textbook, article and related research in this field; under

the supervision of senior teaching staff.

040355105  &uuun 2 1(0-2-1)
(Seminar 1)
ITIRUNeY ;040355104 duun 1
Prerequisite  : 040355104 Seminar |
ASANE AUATI9INEITT UNAIY NaU3TELaZNIINAaeITi 8T ed s dTade
sevosndunu 1 msfléfmiaLLaSUENmmiéﬁﬂ’m@mwiﬁuﬂmaﬁaLﬁaﬂmﬂé’mum 1
Study and research textbook, article, a related research and experiment in this

field; following the seminar | under the supervision of senior teaching staff.

15
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040355201 WaAndansheinimazgunsalansiediai 3(3-0-6)

(Semiconductor Physics and Devices)

dsAuneu Ll

Prerequisite  : None

Taswassesmon  laswemdn  domuzvesdidnasey lassadieuaures  anstedaih
duiifiaaes annglivians nalnmadeans nmisilefwedleseu  audPnisdemmme  ngud
soudafiidu warfanarsnadan lalen lulwandvsndawmesduazueansiudanes Jadeid
soanssourlulnaninsudanes gunsniduea Uaduddniifiveduea gunsaliueatedle Uadeddl
roausnuriuoniedle qunsalasAwhiduguihlusumaluladussadashaesm

Atomic structure; crystal structure; electron state; semiconductor band structure;
miller indice; impurity state; doping mechanism; ion implantation; carrier transport property;
theory of p-n junction and semiconductor material; diode; bipolar and MOS transistors; bipolar
transistor performance factor; CMOS devices; CMOS performance factor; VLSI device; VLSI
performance factor; advanced semiconductor device focusing on integrated circuit packaging
technology.

040355202  N15U5ENDUUTIIUININRITTILUALNATOY 3(3-0-6)

(Integrated Circuit Packaging Assembly and Test)

Jdeduneu o il

Prerequisite  : None

wAlulada995990 MIUTEAYEINRTIIN MIUTENALIU89ATIIN NTLUIUNTNES
Faniiltidudimuszney Ussnnuensasyiy  ammveanaluladnsussgasss Msfansan
WionAnuazaanuuy mamaaeunsliin welulagassuildsuanuiey

Integrated circuit technology; integrated circuit fabrication; integrated circuit
application; manufacturing process; composite material; type of integrated circuit; overview of
integrated circuit packaging technology, manufacturing and design consideration; electrical test;

popular integrated circuit technology.

16
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040355203  wialulagnisusshuglulasuazunluddnnseling 3(3-0-6)

(Micro and Nanoelectronics Fabrication Technology)

dsAuneu Ll

Prerequisite  : None

mMyUssivgsedulilasuazunludidnnsednd  weluladueanszuiunisansiadiaih
msUgnedn  mIwdsunmes nmsmuauAadeuu msUszAuglmes eendiadu  mavhawias
alsnsl nsileans wedansenagan nszuIuMTasalang N1SATINNRTIIN N1SUTIRTULAY
sruulwiliedasnagania (and)

Micro and nanoelectronic fabrication; semiconductor processing technology; crystal
growth; wafer preparation; contamination control; wafer fabrication; oxidation; photolithography;
doping; deposition technique; metallization process; integrated circuit formation; chip packaging

and microelectromechanical system (MEMS).

040355205 n1saaszvilnludiatataud 3(3-0-6)

(Finite Element Analysis)

rdsduneu o Ll

Prerequisite  : None

NTIATIEATYAdATOLUNTNG N33 1NERTTEUUANNITE T UNaMmARs UL
nsanewmANseu  nafmanivedlva  Lelawud waswuiAntumsaaliitususe audhvas
NN TUIUSIUUUBAEY WUUMAsaRIRaIUUMAaIY gandwisdmiuntsimsieilnlud
LOLALUUR

Matrix algebra analysis; formulating system of equations for solid mechanics;
heat transfer; fluid mechanics; element and concept of shape function; property and usages

of linear, quadratic and cubic shape functions; finite-element analysis software.

040355206 N15ATIZNAMULELNY 3(3-0-6)

(Failure Analysis)

Fteduneu - Ll

Prerequisite  : None

mMyeseinudsmevesgUnsallulasdidnvsednd n1snsiaaeulaseas1anig
qan1AYadlanzaIend 099anssAmlLUULALATNA D99aNTIAUBIANATOULUUADINTIA  N1SANLAIMN
FEAUNNAALALIANIA NTNAABUNNNG nsvegeuluullvinans UURMsIwssianudeme
MTIATIZANAIINTNINGDS

Failure analysis of microelectronic device; optical microscope and scanning electron
microscope; characterization of metallurgical microstructure; micro and macrophotography;
mechanical testing; non-destructive testing; failure analysis laboratory; analysis of experimental

result.

17
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040355207 A2anindeeluussaineinenssay 3(3-0-6)

(Integrated Circuit Packaging Reliability)

dsAuneu Ll

Prerequisite  : None

\rSesilovnaeiuariinTziilonanuuy Aunkaza BT efievesnsHangUnsal
lulasuazuludidnnseting welulafussatasinesmy nespuanaiiionsaoundniusings
573

Experimental and analytical tools for design; quality and reliability of manufacturing
of micro and nanoeletronic devices; integrated circuit packaging technology; international standard

to examine integrated circuit packaging.

040355209  szuuiaTasnalwiiszaululasuazunly 3(3-0-6)

(Micro and Nanoelectromechanical Systems)

Fteduneu - Ll

Prerequisite  : None

vinnsvesszuuaiaanaliiiseiulilasuazuiluy (uuduaziuud) wagszuugania
nsUsERvgund  nszurunsveamud wannisveslulasiduwesuasnsuseivg  wann1sves
lulasuenyeinosuaznsuseing msuszgndvosszuulniiaiesnasziulilasuazinlu  wud
guiluwmelulad Msvssydaeiuuduasiuud

Principles of micro and nanoelectromechanical systems (MEMS and NEMS) and
microsystems; MEMS fabrication; MEMS process; principles of micro sensor and fabrication;
principles of micro actuator and fabrication; application of micro and nanoelectromechanical
systems; MEMS to nanotechnology; MEMS and NEMS packaging.

040355212  i3asdmanizmesulalasuazunludidnnsedind 3(3-0-6)
(Selected Topic in Micro and Nanoelectronics)
rdsduneu o Ll
Prerequisite  : None
JuiiiinsAnutateiunaulameiululasuazuludidnmseiind dadwidomdn
funnssiunednifieglumdngns uazhiesumealuladiviuaioveslilasuazunludidnvsednd
This subject covers interesting topic in micro and nanoelectronics different from

existing subjects in the curriculum and state-of-the-art technology in micro and nanoelectronic.

18
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040355213 NSNAHIUINRTINY 3(3-0-6)
(Integrated Circuit Testing)
rdsduneu ;o il
Prerequisite  : None

miﬂizﬁwjawii’m NNTUTTINITIW MIAEBUNITINH19992939559 MINAEBU
malniussydaueinauuiiviias iy
Integrated circuit fabrication; integrated circuit packaging; electrical test of

integrated circuit; electrical test of through-hole and surface-mount packages.

040355214  N159DNWUVUITIYNININATIM 3(3-0-6)
(Integrated Circuit Packaging Design)
sduneu ;o il
Prerequisite  : None

ﬂ’]W'ﬁ’JiJU'ﬁi‘\lfTﬂJ"ﬁ’N‘\]ii']iJ %ﬁﬂﬂﬂimﬁlﬂﬂﬂiaaﬂLLUUU??QﬁW‘VT’NR]ﬁi?@J NHUVB
N1590NHUY TUIHNTUNMTINRBMUUINATIN ﬂ’]ia’e)ﬂLLUUUiiﬁ]ﬁm‘VTﬁgﬂLLUUﬁ“mLLaSVLiJﬁSU’]

Overview of integrated circuit packaging; principles of integrated circuit packaging
design; design rule; simulation program for integrated circuit; design of through-hole and

surface-mount packages.

040355215  JAAdIUTUUTIYIUIINRTIM 3(3-0-6)
(Materials for Integrated Circuit Package)
Fteduneu Ll
Prerequisite  : None

Fanltlunsussainrasruazud  wedwes dnenTluafneuungd  Bndn
dwsulouenune Tanfuduld sruseniaansdund Tave damsu Fusanafeunasisauieu
mmdeu Tans mavules wiinduazuin

Materials for integrated circuit and MEMS packaging; polymer; epoxy molding
compound; die attach adhesive; underfill material; organic substrate; metal: leadframe; heat

spreader and heat sink; bonding wire; solder; wafer bumping; ceramic and glass.
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040355216 N13599NKUUNTITTIMEMTUNTUTERBTINWL NS 3(3-0-6)

(Integrated Circuit Design for Wafer Fabrication)

dsduneu ;o ladl

Prerequisite  : None

gUnsalluasassan Madiumu dufudsey sesdeidu lalen Fendlalen
niudaneiviaiiduinazvidaduidu inuazuea n1svieuvesgUunsaiansn afaun
N1900NLUUNITNIIUTALADT HINITATIINATIIULUUAINA 19ATVUIULAYIZUY  KIN1TEI
Sidnmsedind wuudaesvesgunsaiansisiah Tusunsalunsdaeauuuisassy

Integrated circuit device; resistors; capacitor; p-n junctions; diode; schottky
diode; PNP and NPN transistors; FET and MOS; operation of semiconductor device; design of
transistor circuit; digital integrated circuit building block; amplifier circuit and system;

electronic building block; semiconductor device modeling; simulation program for integrated

circuit.

040355217  unluwaluladuazurludannsating 3(3-0-6)
(Nanotechnology and Nanoelectronics)
Jprdesuney : Ll
Prerequisite : None

fenuazeuduinveaulumelulad  1n3esflowazgunsal Yamuilu nisuszug
seeuuly nsldauvesunlumeluladvnsnudidnnsedng suenusud funisdeas uazeu
msauan geamnssululasdiannsednd wiludidnvselindduwmalulagisess

Definition and history of nanotechnology; equipment and device; nano- material,
nanofabrication; application of nanotechnology in electronics, automobile, communication and

transportation; microelectronics industry; nanoelectronics with integrated circuit technology.

040355218 U{UAMWANdvugedmsuianssululasuazuludidnnseting 1(0-2-1)
(Advanced Physics Laboratory for Micro and Nanoelectronics Engineering)
FdeRuneu Ll
Prerequisite : None

N13NARDIATUNTTUIUNITNITUTIVI U 995598 waENIINAaesdus Nuraulaniu
Amnssulilasuazwiludiannsedng
Experiment in integrated circuit packaging process and other interesting topic in

micro and nanolectronics engineering.
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040355219  Jagnsnfusaznisivunsiannsaling 3(3-0-6)

(Graphene Material and Printed Electronics)

wndeRuneu Ll

Prerequisite : None

N3y nsdauesizinesiiy msvszendldneiiu nstuididnnsetind nshian
Wuwes nsiuvidugesmaadlni nsfiudluleduges msfuiieslfuifinsuudy was
msiulilasadan  msuszandldnsfludwiunisiuididnnseiind

Graphene; graphene synthesis; application of graphene; printed electronics;
printed sensor; printed electrochemical sensor; printed biosensor; printed lab-on-a-chip and

printed microfluidic; application of graphene for printed electronic.

040355409 Iwlladind 1 3(3-0-6)
(Photonics 1)
IndaRuneu ol
Prerequisite : None

SITUMPVOWES FIUAWALUAWNAEAM NSUNTNEDN ATIDINUS MSABIUY
mslnanlsd ooURnvesilduun gunsaimauas MAndvesansisianh wndsiidouas fngady
WALLAZ DN TIAIUYDIF YA DF QYEYIUTUNIU

Nature of light; ray and physical optics; interference; coherence; diffraction;
polarization; thin film optics; optical instrument; semiconductor physics; light source; optical
detector and signal-to-noise ratio.

040355410 Iwladind 2 3(3-0-6)
(Photonics )
ITIAUARY ;040355409 Tnleilngd 1
Prerequisite : 040355409 Photonics |

viethediy loudaduas nisgadelulouiniuas nsWensielowiiduas favene
wasawes slavenawes aulivesmuanawes nsUssendldiawesuaswauuliady
Waveguide; optical fiber; loss in optical fiber; optical; fiber; connection; optical

amplifier; laser; type of laser; property of laser beam; laser and nonlinear optic application.

21
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040355413  Wandmsinens 3(3-0-6)
(Agro Physics)
IdsRuney : Ldd
Prerequisite : None

9IMITUATNA ANANITINYAT AN UTUS SEnTen auLaEndIn1sLA uLA 87
NIZUIUNITAALINLAZNITIEDNNIINIBAINLAENIINE  N1TUTTIHUAIETEUUUTEA A UR AUD3
nAnNanITnuRs  eduifauarnsiisuuianiedula Msideuan muayn1sinety  nsLity
UAAMALNTEUIUNITUUIFUNAANANINITINYAT UsganSnmnisiiusneinaznisauds  seuu
mmL&?ULLazqmammimﬁmLﬁu AAYNINUIDEITUALNA 91U nsTUIUNITATARAYNITNEY
nsEUIUNITBLanlnTNe3da  Taunauarfiedinn  NIEUIUNITOUNTOU BULRILAZATINATY
Tsafiguagnsauaud183snanieninLagang - nszuaunsad owazaiuauLIa AR iy
AEWATANINNIEAINRAENIITIE N1TAUBNDIMITAEANTEU WG UNIUYDIRAAINNTTY
NBAT  LIBUNTEINWAZNIEIANTEU UaN1TIENNITNYATLAZNITAIUAY

Food and agro-product; relation between preharvest and postharvest; physical
and mechanical sorting and grading process; sensory evaluation of agro-product; texture and
texture change; decay and prolonging; value adding and agro-product processing; efficiency of
storage and transportation; cooling system and freezing industry; mass and energy balance;
extraction and distillation process; electrophoresis process; biomass and biogas; cracking, drying
and smoking process; plant disease and physical and mechanical control; disinfection and plant
insect control by physical and radiation techniques; thermal food preservation; supply chain

of agro-industry; green house and global warming; pollution from agro-product and control.

040355418  i30sAaanieneduTaiand 3(3-0-6)
(Selected Topic in Biophysics)
Jdsdunen  : Ll
Prerequisite : None

<

Iidnsfineiitenutaulanseugi@nd Faduleniuuand1siuseignni
aglunangens wazidamumealulagnvivadeveiwand
This subject covers interesting topic in biophysics different from existing subjects

in the curriculum and the state-of-the-art technology in biophysics.
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040355420 lulawwuiwas 3(3-0-6)
(Biosensors)
IdsRuney : Ldd
Prerequisite : None

unflnuvesluloduies vlavenduwes aulfuaznudnvazvesluloduiges
ANUTIINZIIEAY Al N1IRTIITUAIsTIluEna MIRTITinad LauRUER 0150We AL
duwedanaiamalwituedl Huwedidua adufimaaueu syneuily misenuuudumesdiviu
mMsUsEynAlunsTinsunmd mainunsuazaandon

Definition of biosensor; type of sensor; property and characteristic of biosensor,
specificity; sensitivity; assay for biological detection; detection of cell; antibody, RNA; DNA,
electrochemical sensor; optical sensor; surface plasmon resonance; nanoparticle; sensor design for

biomedical, agricultural and environmental application.

040355422  WANINYA 3(3-0-6)
(Crystallography)
Jdsdunen o Ll
Prerequisite : None

lassasmdn seuuuaniiy SPlUsARaUY auns nauUsall Mmudsmalassaiie
mMsdeuusidend madenuuiongeu MadeRULBIANATeu MIIATIZRFULUUNSEEIUY
Crystal structure, lattice plane; reciprocal space; symmetry; space group; structure

factor; X-ray diffraction; neutron diffraction; electron diffraction; diffraction pattern analysis.

040355428  N1YTAUINITTINILASAITUINNG 3(3-0-6)

(Business and Administration Integration)

FdeRuneu ¢ Ll

Prerequisite : None

§INUALLATYIND UHULATINITUATUHUT SN TNOALATUFN ILATHANTENY
VANLAITYEANEAT NAlNNIINAIAKAZNITAT MIUTIINTHEN NTAMNMN AUTNTNIN NsUTIS
MIMuuATIAN MIUTmsaasdua Tdgunmuuasladadind  nsdseenuaviind  msunsuaines
Tasead1909dnsgsia MavsmanineInsuyed MIuimsanudes  wwugnseans nsuIms
1ATNUATOIANT

Business and economy; project plan and business plan; economic crisis and
effect; principles of economics; market and trade mechanism; production administration;
quality administration; lean six sigma; pricing administration; inventory administration; supply
chain and losgistics; export and import; queuing administration; business organization structure;
human resource administration; risk administration; strategic plan; project and organization

administration.
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040355429  UfTAnsAANATug 1(0-2-1)
(Advanced Physics Laboratory)
wdsfuneu  : lud
Prerequisite : None
mMsvaaesuilEndernon TanddduanauaziBauas mmaaesilandaun Mieaula

Experiments in atomic, molecular and optical physics; other interested experiments

in physics.

040355431  Seduszand 3(3-0-6)
(Applied Radiation)
tedunew o Ll
Prerequisite : None

YNAV89598 wraeannidnsed n15u159d T UsElovtn1enunIsUNNg n1eniu
QRAMINTIL MIUNBATNITN LarnFuAunaden Havesisdnededidin melestuduniie
N5

Type of radiation; source of radiation; application of radiation in medicine,

industry, argricultral, and environment; radiation effect on living organism; radiation hazard

protection.

040355432 n15U89NUBUASIERNNSSE 3(3-0-6)
(Radiation Hazard Protection)
Judsaunean bl
Prerequisite : None

wwIensdesiused Usvwazingusvasdveanistesiused dunseainsed
Fadnfin mslasulsinassdanneuenuaznnglusiime vann1sAIuANINUaMIdN  MInuA

'
a

Aunden nmamuguau gunsalfteed masmainidluyana masdmanisvudou manaa
Aosrudunndoteg1smeios

Radiation protection guide; philosophy and objective of radiation protection;
radiation hazard; dose limit; external and internal radiation exposure; principles of source
confinement control; environmental control; control of man; radiation shielding; personal

radiation detection; contamination survey; continuous environmental monitoring.
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040355433 wanNsIndnsUIASasilaInenmans 3(3-0-6)
(Principles of Measurement for Scientific Instrument)
Judsauneau : bl
Prerequisite : None

vannsvendasliomiingrmansililuiesfuAniside waglinmesisieg e
goawnss indesianadsnuuresidiond onussugeaisawud ndowanssmisidnaseunuy
doeinsn ndesanssAmididnaseunuudsugUnsalsnumIuReURn

Principles of scientific instrument in research laboratory and industrial specimen
analysis; X-ray diffractometer; X-ray fluorescence; scanning electron microscope; transmission

electron microscope; surface roughness instrument.

040355434  wAlulaguulusukasn1sUszana 19 3(3-0-6)

(Membrane Technology and Application)

dsduneu  : Ll

Prerequisite : None

INANENS HaLNALULAE UBRUIUTY NITTMUNUAENTZUIUNTVDAULLUTY V1]
NNFAULNLLUTY ms@@mmmmzmﬁLm’wﬁmmmuuaﬂu@a QEEATe e INL il BT YRR PAYAY
M3N509 NMSMENANY SruUlaznsTLILmmewUlmsty nssuiuntsuaniUdsudesy  nsdsiiy
wuurhdame msUszgndldeusmuilunsuwnd geavingsi wavdsadon

Membrane science and technology; characterization and process of membrane;
membrane transport theory; design and analysis in membrane and module; polarization;
filtration system; gas separation; pervaporation system and process; ion exchange process;

facilitated transport; application of membrane in medicine, industry, and environment.

040355435 auUfAgBannsalinduazuiminuasdsn 3(3-0-6)

(Electronic and Magnetic Properties of Materials)

Jdsduneu o Ll

Prerequisite : None

nsinlvilwaznisuiainuseululane nquiuuud AUNUILUUYBIALAN
wFaunledd audhvesansiaiii ledidnssn Asledianasn euduudmdn Tawuudmdn
ftideen

Electrical and thermal conductivity in metal; band theory; density of states; Fermi
energy; property of semiconductor; dielectric; piezoelectric; magnetization; magnetic domain;

superconductivity.
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040355436 Lwﬂﬁﬂmsa‘hamumn'ﬁaanLLU‘umi*wmaaaLﬁamﬁhmmzﬁqﬂ 3(3-0-6)

(Simulation Techniques and Design of Experiment for

Optimization)

Jdsdunen  : Ll

Prerequisite : None

wpdansaesdiey ndnnsailanduazadfifieniseeniuumsnaes e
AN NanUeITEUL

Numerical simulation technique; principles of physics and statistics for design of

experiment; simulation for system optimization.

040355437  N1SA3I9LUUTIADINIZTUIUNTNEINTAL 3(3-0-6)

(Predictive Process Modeling)

FdeRuneu ¢ Ll

Prerequisite : None

fandduaufeunariassad mauttymedamanitugafeisnndwiaag
nsaUUTIaesERILazauif  NMIUTEENANINEDA SeaRBunTTUY N1SAMUAUTNLAZIUIA
MUSVIATARATAIHD

Physics in thermal and structure; solving advanced mathematical problem by
numerical method; 2D and 3D modelings; statistical application; detail of system; geometric
dimensioning and tolerancing on part.

040355438  3z:08U3BN1591889N15UTIRAUGIBENNaling 3(3-0-6)

(Simulation Methodology for Electronics Packaging)

Jdsduneu Tl

Prerequisite : None

MANMTHANAY8INITUTTYAAN9RT9I M3daesnasTiudidnnseidnd dedudu
Tumsdnanensussydineinesy namansdmiuiandon nsvvumsilnad nszuaumadems
LU IeIAden  LUUTARINUAEIERUNAMERT  NINAZDUNIANNTENUYDILANINDTTIY
NNIUTEHIUANTIOULVBINNTUTIYA U995

Principles of physics for integrated circuit packaging; simulation of integrated circuit
packaging; mechanics for soldering material; reflow process; mechanical damage model; board
level drop test; fatigue fracture process of solder joint; integrated circuit package performance
assessment.
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040355439  J5WeUsINdmTUaaIUUTENaUNTS 3(3-0-6)

(Quantitative Methods for Enterprise)

Jdsduneu Tl

Prerequisite : None

13 osflenendinmansuazinaianisiiasigissAadunadu asuganans
mMsnan warnmsiuiunu wudeendudunagliuduvesfanssunisgiia anudeaaznis
andulalugsna waluladarsaumakaznisinauaugsna dudnd@nuilunisdnnisgsia
n3dnn1stadafnduazleguniu yunemegsiaseaulan

Mathematical tool and technique for business analysis in finance, economics,
marketing, and operation; linear and nonlinear models of business activity; risk and decision
making in business; information technology and business planning; lean six sigma in business

management; logistic and supply chain management; global business outlook.

040355440  (3esAntaNIZNIaRUNENdTUge 3(3-0-6)
(Selected Topic in Advanced Physics)
IdsAunew o g

Prerequisite : None

& =2

niliimsfnwiideniraulannuidndtuge Faluilenivinuansneiusedn
eglundnans uazvhdemumalulagnvivadvoiidndtuge
This subject covers interesting topic in advanced physics different from existing

subjects in the curriculum and the state-of-the-art technology in advanced physics.

040355501  3ngA1ansuazIAINgsuian 3(3-0-6)

(Material Science and Engineering)

tdunew o Ll

Prerequisite : None

lassaseegnoukasiussal Iassasandnuazedaguluian anuldauysel
YoIHANUATNTUNTluT DT AuURALTINaveaTEn a’liaza’lﬁlsll@\uvﬁﬂLLazaMﬂaW\la uN I ELAE
NseuUgUNIIAINTaU lavisuaslavenay Tagwedwes Tanusiin Taqusenau

Atom structure and chemical bonding; crystal structure and amorphous in
materials; defects in crystal and diffusion in solid; mechanical property of material; solid
solution and phase equilibrium; phase diagram and heat treatment; metal and alloy;
polymeric material; ceramic material; composite material.
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040355502 langingin1gnw 3(3-0-6)

(Physical Metallurgy)

Jdsduneu o Ll

Prerequisite : None

unufmauaznisiasumavesany  nisdsunuunalamsunsuaglyuns
W VeIEITEIela mafaliedeauasmsiiulareweds anuliauysalvedlasiadiangn
msvhludausdaenisanavneuwasmsriilulavenay nsdauaenmsindouiiveialandu

Phase diagram and phase transformation of metal; diffusional and diffusionless
transformation; interfacial energy; nucleation and growth of solid; crystal structure defect;

hardening by precipitation and alloying; creation and movement of dislocation.

040355503 INgIANANTNOAINDS 3(3-0-6)
(Polymer Science)
Jdsdunen  : Ll
Prerequisite : None
TassasuazaudAvaImnedimed NMIILUNSNYUzI0INeRLIDST NalnlazIaunNamans
Yo siAemedwes InsdunTer madnulsiaznisulssunediues welwesauasnsUsvendly
Structure and property of polymer; characterization of polymer; mechanism and
kinetics of polymerization; synthesis method; polymer modification and processing; polymer blend

and application.

040355504  QUUWAAAASYBITER 3(3-0-6)

(Thermodynamics of Materials)

Fadunow  : Ll

Prerequisite : None

NOUBIDUVNAFNARS WAMUALEUATATENTEVINNNY oulnsy Msdngleumnuiou
mmﬁuﬁuﬁ‘m\‘iqiu‘Viwamam%ﬁua\‘imiﬁqwém%aﬁwam amaLWaLLazLﬂﬁ GRELERRENSEEHIN
QuUVNAFNARS LAY

Law of thermodynamics; energy and work interaction; entropy; heat transfer;
thermodynamic relation of pure substance and mixture; phase and chemical equilibria; solution

and equilibrium; thermodynamics of surface.
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040355505 ANYMULANITYDITER 3(3-0-6)

(Material Characterization)

dsduneu  : Ll

Prerequisite : None

NMTIATIZAANYULLANIZVOTTAR  NAIaNITIAUBIANATOULUUERINGIA NABY
qanssmididnasounuudesitu ndpwanssmiuuuussozaen wadansdsnuuvesisdiend
wadansiayududa  enasdlnladidnaseuanlasalal lewadidnaseuanlasalal o3
WEdaawnlasaled  WiSeinsunesudunsueaniasalal  swuanlasalnl  Anelsudies
AUNUTNANADTLILADS  MTIATIZANDINOANTIIUNEA

Material characterization analysis; scanning electron microscope; transmission
electron microscopy; atomic force microscopy; X-ray diffraction technique; contact angle
measurement techniques; X-ray photoelectron spectroscopy; auger electron spectroscopy; UV
visible spectroscopy; Fourier transform infrared spectroscopy; Raman spectroscopy; differential

scanning calorimeter; thermal gravimetric analysis.

040355506  wAlulagWauuIs 3(3-0-6)

(Thin Film Technology)

Jdsdunen o Ll

Prerequisite : None

nszvruAnuasiAuTnvesiidy naundvesiiuin Snvusvesiiuiiy anulilauysel
YdlanAY nszuIuNsadeulauus msedsulaslo@aall nswedeuleelol@si@nd n1sduun
anwgIIlauue auURiBuas Wadvdnuasdelnin nsnadeuiduuis

Film nucleation and growth process; surface diffusion; surface morphology;
lattice mismatch; thin film coating process: chemical vapor deposition, physical vapor
deposition; thin film characterization; optical, magnetic, and electrical properties; thin film

testing.
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040355507  Jandiniun1sUszananiagan1sunng 3(3-0-6)

(Materials for Biomedical Application)

dsduneu  : Ll

Prerequisite : None

autfmsfiAnduaziafivosiuiinTansessuunatinin sumsisenssinueadsotan
Fanw wedwes lave widnuazaguay anuduiusvedasaiuasaudivesiandanm
anadhiulimedanmuazemunduiiv Jangevamemedinm Yandeth nsufulssiuivestan
Fanm Yanviuanssn mnssuilede lulewumed szuuthden Yagdamsunmdvialvsl

Physical and chemical properties of material surface on biological system; interaction
between cell and biomaterial; polymer, metal, ceramic, and composite; relation of structure and
property of biomaterial; biocompatibility and toxicity; biodegradable material, implant material;
modification of biomaterial surface; dental material; tissue engineering; biosensor; drug delivery

system; novel biomedical material.

040355509  Jsaunlunasinalulaguily 3(3-0-6)
(Nanomaterials and Nanotechnology)
edunew o Ll
Prerequisite : None
Honuazaudivesiaguily nannisianuilukasimalulaguily  wilulusssuis
ndnmMnemansiugudmsuulumelulad nsadetanuly mavssgndldunlumalulad
Definition and property of nanomaterial; principle of nanomaterial and
nanotechnology; nano in nature; principles in science for nanotechnology; nanofabrication

and nanotechnology application.

040355510  UfjtAn1siAndTugedmiuTagiaansay 1(0-2-1)
(Advanced Physics Laboratory for Engineering Materials)
Fdsduneu  : Lidl
Prerequisite : None
MIvaewnuENdYanimnssy uazmevaaedug Miaulanaiuianimnssy
Experiment in engineering material physics and other interesting topic engineering

material.
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040355511  (3sAntaniznadnuiagiaanssy 3(3-0-6)
(Selected Topic in Engineering Materials)
wdedunew o Ll
Prerequisite : None
Filfinsfinuadediunaulamsdiiuianimnssy dadudeminfuandisty
eivnidegluvdngns wazdosumeliladfiviuativvesianimnssy
This subject covers interesting topic in engineering material different from existing

subjects in the curriculum and the state-of-the-art technology in engineering material.

040355901  NeIUNUS 12
(Thesis)
IndsRuney  : Lldd
Prerequisite : None

Fnfnvdewidnendnus meldfuuriineie1n1sd U i ld Sunisusied slag
Tadining1ds Yndnwidesujuiinunguastedsdud dvuslneniaivuasdudninede
28 1AIIATA

Students are required to conduct a thesis under supervision of advisors appointed
by Graduate College. Rules and regulations for undertaking thesis set by students’ department

and Graduate College must be observed strictly.
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Yaymlamemuilandlaognaimnzas
@ aﬂlmmﬁuﬁu AR tazUszidluansauna v v v
wislglunsunladgmedisadsassa
AUTINYEANUFUNUTIENINUARDLAL
AMUTURAYDU
(1) annsndeasfunguALaINYAIELAY
annsaaunuTIn T lneuay v
AMIRNUIEINARY 19l UTEANS AN
(2) @NTALAUTILINADLAZ 1WA
dzanlunisuidganiunisainige Tu v v
nautalLUNUMYRIL vidersruTtuyinay
(3) fanusuiaveulumsvhaumudilasu
LOUMINY ﬁgwuqﬂﬂal,l,azlmjﬂajm #1390 v v
USusuavinausauiugauialuunuingi
wazEpulaegeliusednsam
(@) @UITAINUNY LA TURAYDUNITWAILN
maBeudiaewuiuasmdinined v v

U dl
ABLUBN

56




umg. 2
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TQF TQF TQF TQF TQF
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21,24, 21,24, 2.1,2.2, 4.3, 4.4,
3.1,3.2, 2.5,3.1, 3.1,4.2, 53,54
33,34, 3.2,3.3, 45,51,
4.2,5.1 3.4,4.3, 5.2
a4
040355101  wiiwidnlwihuszens 33-0-6) | o
(Applied Electromagnetic)
040355102  Naf@nsAIBUANUTEENA 33-06) | o
(Applied Quantum Mechanics)
040355104  duuun 1 1(0-2-1) ° °
(Seminar 1)
040355105  duqu1 2 1(0-2-1) ° °
(Seminar II)
040355201  Wandansfadaiuazgunsal  3(3-0-6)
a13n971n ° ° °
(Semiconductor Physics and
Devices)
040355202  M3UTENOUUTINNINIMTIIM  3(3-0-6)
WANAADY ° ° °
(Integrated Circuit Packaging
Assembly and Test)
040355203  Alulagnisuszivghilag 3(3-0-6)
wazuludlannseling o o o
(Micro and Nanoelectronics
Fabrication Technology)
040355205  nsaasizslnludioamud 33-06) | o °
(Finite Element Analysis)
040355206  NFIATIENAIULALNY 3(3-0-6) ° ° °

(Failure Analysis)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO S5
) ) S Q) @)
TQF TQF TQF TQF TQF
1.1, 1.2, 1.4,2.3, 1.1, 1.2, 1.1, 1.3, 1.1, 1.2,
5'13?.]‘1]'1 1.3, 1.5, 3.4 1.3, 1.5, 1.4, 1.5, 1.5, 4.1,
2.1, 24, 2.1, 24, 21,22, 4.3, 4.4,
3.1, 3.2, 2.5, 3.1, 3.1, 4.2, 5.3,5.4
3.3,3.4, 3.2, 3.3, 4.5, 5.1,
4.2,5.1 3.4,4.3, 5.2
4.4
040355207  enunindedeluussgine 3(3-0-6)
WITTI ° °
(Integrated Circuit Packaging
Reliability)
040355209  syuuimseanalbiiiseaulalas  3(3-0-6)
wazunly
. . o ] o
(Micro and Nanoelectromechanical
Systems)
040355212  Beswaamezmesululasua:  3(3-0-6)
wiludianysetng o o o o
(Selected Topic in Micro and
Nanoelectronics)
040355213  MSVAFDUINTIIU 3(3-0-6) ° °
(Integrated Circuit Testing)
040355214  N138ONLUUUTINNINMAITTM  3(3-0-6)
(Integrated Circuit Packaging o o o
Design)
040355215 @R mSUUTINNIIATTIM 3(3-0-6)
(Materials for Integrated o o o
Circuit Package)
040355216  A1999NLUUNITIMEMTU 3(3-0-6)
NIUIZABYINULINGDY ° ° °
(Integrated Circuit Design for
Wafer Fabrication)
040355217 uiluwmalulaguazuilu 3(3-0-6)
LannIalng ° ° °

(Nanotechnology and

Nanoelectronics)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S) (S) (S) (G) (G)
TQF TQF TQF TQF TQF
1.1,1.2, 14,273, 1.1, 1.2, 1.1, 1.3, 1.1,1.2,
5'13?.]61]'1 1.3, 1.5, 3.4 1.3, 1.5, 1.4,1.5, 15,41,
21,24, 2.1, 2.4, 21,22, 4.3, 4.4,
3.1,3.2, 25,31, 3.1, 4.2, 53,54
33,34, 3.2, 3.3, 45,51,
42,51 3.4,4.3, 5.2
4.4
040355218 UftANsTlAnddugedmiu  1(0-2-1)
Jrnssululaswazuilu
Sannseating
o o [ J [ J
(Advanced Physics Laboratory
for Micro and Nanoelectronics
Engineering)
040355219  Jaansiwuuaznsiun 3(3-0-6)
Sidnnsetind
o o [ J
(Graphene Material and
Printed Electronics)
040355409  nledng 1 3(3-0-6) o o °
(Photonics 1)
040355410 ladind 2 3(3-0-6) o o °
(Photonics II)
040355413  WANANITNYAT 3(3-0-6) o o
(Agro Physics)
040355418  1509ARLRNITNNAUTINENE  3(3-0-6) ° °
(Selected Topic in Biophysics)
040355420  lulolwuges 3(3-0-6) o °
(Biosensors)
040355422  WANINYN 3(3-0-6) ° °
(Crystallography)
040355428  MIYIUINITTINAUALMTUIINT  3(3-0-6)
(Business and Administration o L

Integration)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S) (S) (S) (©) (@
TQF TQF TQF TQF TQF
1.1,1.2, 14,273, 1.1, 1.2, 1.1, 1.3, 1.1,1.2,
5']%]3‘11'1 1.3, 1.5, 3.4 1.3, 1.5, 1.4,1.5, 15,41,
21,24, 2.1, 2.4, 21,22, 4.3, 4.4,
3.1,3.2, 25,31, 3.1, 4.2, 53,54
33,34, 3.2, 3.3, 45,51,
42,51 3.4,4.3, 5.2
4.4
040355429  Ufusn1sdnaIugs 020 o ° ° ° °
(Advanced Physics Laboratory)
040355431  39dUszYne 33:06) | o ° ° °
(Applied Radiation)
040355432  A15U89NUBUNTIHINSIE 3(3-0-6) ° ° ° °
(Radiation Hazard Protection)
040355433  AENNTINEINSULATBILID 3(3-0-6)
AINYIAENT ° ° °
(Principle of Measurement
for Scientific Instrument)
040355434  ALUlagUUUTULEY 3(3-0-6)
nsUseyneldau o o o
(Membrane Technology and
Application)
040355435  auvAdadiannsoiinduay 3(3-0-6)
wianueTan
UNANYDITER) ° °
(Electronic and Magnetic
Properties of Materials)
040355436 MALANITIIADLLATAS 3(3-0-6)
NLUUNNSNAADLNENIAT
WANNEVIER ° ° °
(Simulation Techniques and
Design of Experiment for
Optimization)
040355437  A1SASILUUIIADINTZUIUNNT  3(3-0-6)
NYINSQ ° ° °

(Predictive Process Modeling)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S (S S (@ ()
TQF TQF TQF TQF TQF
11,12, | 14,23, | 1.1,1.2, | 11,13, | 11,12,
378397 13,15 | 34 | 13,15 | 14,15 | 1541,
2.1, 2.4, 21,24, | 21,22, | 43,44,
3.1, 3.2, 25,31, | 31,42, | 53,54
3.3, 34, 32,33, | 45,51,
42,51 34,43, | 52
a4
040355438  sevguiznI1sdnaes 3(3-0-6)
NNTUTIYNUTDLANTTOUNE ° ° °
(Simulation Methodology
for Electronics Packaging)
040355439 A51TaUTIUd MU 3(3-0-6)
annuusynauns ° ° °
(Quantitative Methods for
Enterprise)
040355440 ﬁaqﬁﬂLawwmqé’m?\lﬁﬂéﬁﬂgugﬂ 3(3-0-6)
(Selected Topic in Advanced o o L4 o
Physics)
040355501  Aneneansuagimnssuian  3(3-0-6) o °
(Material Science and Engineering)
040355502  langIneinienn 33-0-6) | o °
(Physical Metallurgy)
040355503  AneAIdnsnediues 33-06) | °
(Polymer Science)
040355504  QUVINAFANIUDIIEN 33-06) | o °
(Thermodynamics of Materials)
040355505  anWLaNIEUBITHn 33-0-6) | o ° °
(Material Characterization)
040355506  inalulagilauuns 33060 | o o °
(Thin Film Technology)
040355507  Jandmsunisuseena 3(3-0-6)
NFINITUNNE
(Materials for Biomedical o o o

Application)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S (S S (@ ()
TQF TQF TQF TQF TQF
11,12, | 14,23, | 1.1,1.2, | 11,13, | 11,12,
31831 13,15 | 34 | 13,15 | 14,15 | 1541,
2.1, 2.4, 21,24, | 21,22, | 43,44,
3.1, 3.2, 25,31, | 31,42, | 53,54
33,34, 32,33, | 45,51,
42,51 34,43, | 52
a4
040355509  Jauilukazmalulaguily  3(3-0-6)
(Nanomaterials and o o o
Nanotechnology)
040355510  UftRnisilAnddugedmiu  3(3-0-6)
TARIFINTTY
(Advanced Physics o o ® ®
Laboratory for Engineering
Materials)
040355511  Fosdataniznisiuian 3(3-0-6)
IAINTTY ° ° ° °
(Selected Topic in Engineering
Materials)
040355901  INYIUNUS 12 ° ° ° ° °

(Thesis)

1. ngszleuvisenaninasilunisliszauazuu (1n39)

UU2AN 5 vantnaanlun1suseiiunaunfnen

nsTanaldulunudadiduuniinerdemalulag nseaoUna NI UASIALD 11978
AMSANBITEAUUUNAANET W.A. 2560 wazaUULd bubNuLF
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2.1 msmugauiasguNan1steudvasindnwmdslidnianmsdnm
fmuaszuuMIMUdeUNadugran1sssusvesinAnvidudiumiiwesssuunsuseiu

AunNsAnAeluveasantugaudnussdasimu lnsunmmIne1dy wasaly

AtlumsauussaRadugys Fejusuliunmeueniziesannsansivaauls
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2.1 MINAILINEZNITIANITEYUNTERU N5IALASNITUTIEUNG
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(2) mafmuineesinnsfeunsaounaznsUszidunalyiviua
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040355426  seideuitnsinassassiudidnnseling 3(3-0-6)
(Simulation Methodology for Electronics
Packaging)
040355427  AFnswsliunadmiuanIulsznouns 3(3-0-6)
(Quantitative Methods for Enterprise)
040355428  N1SYSUINITTINILALNITUTINT 3(3-0-6) | 040355428  ANTYTUINITTINILALAITUINNS 3(3-0-6)
(Business and Administration Integration) (Business and Administration Integration)
040355429  UfSAnsTANG T 100-2-1) | 040355429  UfdAn1sHANdTuge 1(0-2-1)
(Advanced Physics Laboratory) (Advanced Physics Laboratory)
040355430  shdefimumsfiAndtugs 3(3-0-6)
(Special topics in Advanced physics)
040355431  SedUszend 3(3-0-6)
(Applied Radiation)
040355432  n1sUodnudunTIeaIniea 3(3-0-6)
(Radiation Hazard Protection)
040355433 wdnnsindmsuinsesdioinermans 3(3-0-6)
(Principles of Measurement for Scientific
Instrument)
040355434 wAlulagiuiusuwazn1sussendldanu 3(3-0-6)

(Membrane Technology and Application)
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040355435  auUAdBdnnsedinduazudinanvesian 3(3-0-6)
(Electronic and Magnetic Properties of
Materials)
040355436  MALANITINIADILAZNITODNKUUNITNAADY 3(3-0-6)
WlevnAumneign
(Simulation Techniques and Design of
Experiment for Optimization)
040355437 N9 NLUUTIABINTZUIUNITNEINTAS
(Predictive Process Modeling)
040355438  szieuidnmsdasanisussysasisiannsedind 3(3-0-6)
(Simulation Methodology for Electronics
Packaging)
040355439  3BANUSINAUEUSUaD1UUTZNIUNIS 3(3-0-6)
(Quantitative Methods for Enterprise)
040355440 L%"aqﬁ’mLawwzmqé"}uﬂﬁﬂﬁsﬁu’uqﬂ 3(3-0-6)
(Selected Topic in Advanced physics)
WIUIIVITEAIAINTTH WIUIVITEAIAINTTY
040355501  AneneanshayifinIsuian 3(3-0-6) | 040355501  IngnmanihazImINITuian 3(3-0-6)
(Material Science and Engineering) (Material Science and Engineering)
040355502  langIneinienn 3(3-0-6) | 040355502  langinginienIn 3(3-0-6)

(Physical Metallurgy)

(Physical Metallurgy)
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040355503 AneFanInediues 3(3-0-6) | 040355503  Anee@ERTnediLes 3(3-0-6)
(Polymer Science) (Polymer Science)

040355504  QUVINAFANIUDIIEN 3(3-0-6) | 040355504  QauVNAMARIUBIIAN 3(3-0-6)
(Thermodynamics of Materials) (Thermodynamics of Materials)

040355505  anWLRNIEUeITHn 3(3-0-6) | 040355505  ANWAULIANIZVRIIAR 3(3-0-6)
(Material Characterization) (Material Characterization)

040355506  mAlulagauuia 3(3-0-6) | 040355506  nAlulaglauung 3(3-0-6)
(Thin Film Technology) (Thin Film Technology)

040355507  Jandniun1sussyndnegInIsunmg 3(3-0-6) | 040355507  JaRdniun1sUIEENANITINITUINNEY 3(3-0-6)
(Materials for Biomedical Application) (Materials for Biomedical Application)

040355508  NSEUIUNITHANTAAUNLY 3(3-0-6)
(Nanomaterials Processing)

040355509 Januiludazinalulaguily 3(3-0-6) | 040355509  Jaguiluazimalulaguily 3(3-0-6)
(Nanomaterials and Nanotechnology) (Nanomaterials and Nanotechnology)

040355510 Uﬁﬁ’ﬁﬂ'}ﬁ\l%ﬂésﬂu’uqaﬁm%’ﬁaqimﬂiiu 1(0-2-1) | 040355510 Uﬁﬁ’amﬁ\l?iﬂé%’jung‘hw%’ui’a@?mﬂi'ﬁm 1(0-2-1)
(Advanced Physics Laboratory for Engineering (Advanced Physics Laboratory for Engineering
Materials) Materials)

040355511  Fosdalamizmssmianinngsy 3(3-0-6) | 040355511  i3eadinlemizynasnuianimngsy 3(3-0-6)

(Selected Topics in Engineering Materials)

(Selected Topic in Engineering Materials)
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