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040357204  nISLNA@INANY 3(3-0-6)

(Pattern Formation)

040357205  sAumansdugs 3(3-0-6)
(Advanced Optics)

040357206 wilulvlaiind 3(3-0-6)
(Nanophotonics)

040357207  namansmeuduiugs 3(3-0-6)
(Advanced Quantum Mechanics)

040357208 (3esAnanizynasuiAndUszegnd 3(3-0-6)
(Selected Topics in Applied Physics)

040357209  Gesdnamizmsnuiinumanisznd 3(3-0-6)

(Selected Topics in Applied Optics)

040357210  Fosdmangnisduineemansuagimnssiaes 3(3-0-6)
(Selected Topics in Laser Science and Engineering)

040357211  Fosdmanignduidndansaiuuiy 3(3-0-6)
(Selected Topics in Condensed Matter Physics)

040357212 Gosdmamiznsinuilandidamgud 3(3-0-6)
(Selected Topics in Theoretical Physics)

1 a

2. nauivdanssululasuazunludidnnsetind (Micro and Nanoelectronics Engineering Option)

q

FWERY Fasredn uunmiaein (Ussene-Ufua-Anwdienuied)

040357301 miﬂizﬂawﬁﬁ;ﬁwﬁaﬂaﬁwLLasmmaaU%uqﬂ 3(3-0-6)
(Advanced Integrated Circuit Packaging Assembly and Test)

040357302 wialuladnmsUssAvguiludidnnselind 3(3-0-6)
(Nanoelectronics Fabrication Technology)

040357303  enanideiewarmaleseianudomeluussasasibilasuasiludidomsoting 3(3-0-6)
(Reliability and Failure Analysis of Micro and Nanoelectronics Packaging)

040357304 szuulwiluaTesnaseiulalasuarunudug 3(3-0-6)
(Advanced Micro and Nanoelectromechanical Systems)

040357305  wiluweluladuazurludidnnseing 3(3-0-6)

(Nanotechnology and Nanoelectronics)

040357306  YanussqsiassiansAsian 3(3-0-6)
(Semiconductor Packaging Materials)

040357307  Sesdmanzmuinlilasuaruiludidnnseding 1 3(3-0-6)
(Selected Topics in Micro and Nanoelectronics 1)

040357308  iSesdmamzneiulilasuasunludidnvsedng 2 3(3-0-6)

(Selected Topics in Micro and Nanoelectronics 1)

1a [ a

3. NaUIY1IEaNIAINTIUN (Engineering Materials Option)

q q
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(Materials Science and Engineering)
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(Advanced Physical Metallurgy)
040357403  AneAansiazivalulagnisianseu 3(3-0-6)

(Corrosion Science and Technology)
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(Advanced Thermodynamics of Materials)

040357406 é’ﬂwmsl,awwuaﬁa@%u’uqq 3(3-0-6)
(Advanced Materials Characterization)

040357407  wialulagauung 3(3-0-6)
(Thin Film Technology)

040357408 Janaain 3(3-0-6)
(Smart Materials)

040357409  Jand niunsuseendnisinisunngd 3(3-0-6)
(Materials for Biomedical Application)

040357410  Ns¥UIUNSHARTARUILY 3(3-0-6)
(Nanomaterials Processing)

040357411 Yanuiluwazimalulafuludugs 3(3-0-6)
(Advanced Nanomaterials and Nanotechnology)

040357412 auUAneid@ndvesiaguily 3(3-0-6)
(Physical Properties of Nanomaterials)

040357413 Sf@ﬁmLawwmqﬁmi’aqimmw 3(3-0-6)

(Selected Topics in Engineering Materials)
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040357101

040357102

040357103

LL@JLMﬁﬂVLWﬁ’]%MQQ 3(3-0-6)
(Advanced Electromagnetics)
adunew ¢ Ll
Prerequisite  : None

vquiuswnlniheaadndugeruneuszgndldluddidnduasimnsy msvssgndaunaudingioad
fusraindu Tnssmeu éulethuas Viemansveunmd madeiuu msnsuds Lagiene el mALANTN
nadndlaelddoulavey mmmusﬂaumLLumaﬂIV\Iﬂwmm 1usﬂﬁﬂﬂﬂjumaaﬂiu wmmummﬂ WRENIT
nszaeluie mimmamﬂu‘lmuunmLLavimLuuﬂaﬂua ﬂ’]iﬁ]@‘UiU(ﬂ’JﬂaNVIﬂiuﬁ)’]EJLLawﬂﬂﬂau AU
WAINATU 89 wazusn el windn uazuldnlni QﬂﬂimﬂaulmiﬂiwwLLamﬂumam aunsal
uH¥BuanABIUuAdy Mt aommawdnliih uesnsUssgnduulmivemnuiuivdnlnilumade
ey

Advanced classical electromagnetic theory with applications in physics and engineering, applications
of Maxwell's Equations to waveguides, resonant cavities, optical fibers, Gaussian optics, diffraction,
scattering, and antennas, solution techniques using boundary conditions; electromagnetic field
representations, Green's functions, orthogonal polynomials and modal representations; time and
frequency domain representation; response of dispersive and absorptive media; principles of electric,
magnetic and electromagnetic energy, power, and forces; microwave and optical components,
radiative and diffractive components, electromagnetic simulation, and novel applications of

electromagnetic theory in current research.

nafmansmauRNUzeNd 3(3-0-6)
(Applied Quantum Mechanics)
edunew - Ll
Prerequisite  : None

aumslvifaveduasmavssyndld laddulainuuazatlony  wvnamslifddumsiomsdiun
manamanimoudy msduuuuesludndsmensiu szuu 3 97 msﬂszmmﬁﬂquwﬁLwawm‘w%’uuas
Wnsuusiu weensUszandlianlasalaUsvaulinana

Schrodinger’s equation and applications, Eigenfunctions and Eigenvalues, operator approach to
guantum mechanics calculation, quantum mechanic oscillator, three-dimensional systems,
approximation by perturbation theory and variational method, and applications in molecular
spectroscopy.

AlAAaRSAmMSUNENd 3(3-0-6)
(Mathematics for Physics)
deduneu ¢ i
Prerequisite  : None

Handuvesiuusgadou n1sdinsgl uAaARavedsTal MIATIERNULeS aunisilieuiusdes
aunisviinldioniusnioudmeisnsileiduvaniu msudaseynsuyiies maudamivans deiduiiay
nswUasduinia

Functions of a complex variable, conformal mapping, calculus of residues, tensor analysis,
partial differential equations, non-homogeneous equations with Green's function method,
Fourier series transforms, Laplace transform, special functions, integrals transform.



040357201

040357202

040357203

040357204

Handiawges 3(3-0-6)
(Laser Physics)
JdeRunen ¢ Ll
Prerequisite  : None
nsnununguuimvaniviwaznamansareudy 3Fnswesndeddn  Swasuunddou
Tnsavimuenans fnansvens anznninaees andnunzillveuaiwes uarszuulawesiuUse
Review of electromagnetic theory and quantum mechanics, ABCD matrix method, Gaussian beam,

optical cavities, gain medium, laser conditions, general laser characteristics, and various laser systems.

iauaanswuulaidadu 3(3-0-6)
(Nonlinear Optics)
teuneu - Ll
Prerequisite  : None

nsuszgnAldTimumansuuuliiBadu nssuauns X2 war x” mafnmuaznisganduuuulilids
Wy auandRvesanmesulmuuulidudu maedeuiivesndulusinaniuulidadu Usingnisel
wuuiaess nsTidasneaues MITINARY LALNSASHIBIVRILAIUUYNNTEAY

Applications of nonlinear optics, X(Z) and X(B) processes, nonlinear refraction and absorption,
properties of nonlinear susceptibilities, wave propagation in nonlinear optics media, Kerr effect,
self-focusing, wave-mixing, and stimulated light scattering.

1INTINE 3(3-0-6)
(Metrology)

IdsAuneu  : Ll

Prerequisite  : None

Hemmyin wdemyia Jemunesine) venunsive ssuunsin enuldudueuresnsin Msdeuiisy
ATINETUEIR 3nInedana Wesivendam nesine i esinemegamall esivema
ATITY WAINAT IV

Definition of measurement, units of measurement, definition of metrology, principles of metrology,
measurement system, measurement uncertainty, calibration, dimensional metrology, mass metrology,
optical metrology, electricity metrology, metrology of temperature, metrology of humidity, and
metrology of pressure.

AMaAnaINaIe 3(3-0-6)
(Pattern Formation)

dsAuneu  : Ll

Prerequisite  : None

wilinifa nsleseiatiosnmdudy duuen adna1eiie ananean anateadoud finand
nszuld nalnujisewaznisuns Uasendlagen-gvefiuad enandauesiiun avnaediweis wax
anangLIdia-luasuin

Fractal, linear stability analysis, bifurcations, Turing pattern, stationary patterns, dynamical
patterns, excitable media, reaction-diffusion mechanism, Belousov-Zhabotinsky reaction,

amoeba colony, Liesegang patterns, and Rayleigh-Bernard patterns.



040357205

040357206

040357207

Faumansdugs 3(3-0-6)
(Advanced Optics)
adunow ¢ Ll
Prerequisite  : None

ﬂ"liLgﬁJ’JLUWUENLLﬁQ ﬂ"liLgﬁJ’JLUULLUULWSﬁLua ﬂ’]SLgEJ’JLUUB\i’IUSUIENﬁL%?{EJﬂJ Yo9NaN Laznannig
vosudiun virumansiiSes synsuyies nsulawiSes wudluyutewemsulanBesuagnisnses
Faitud enwemiuSvemas AnueTLSEwImkarAIo LSBT MaRunsvesuasluianandiien
s LUInsaaud wagdunsiseveuadawesiuian

Diffraction; Fresnel diffraction, diffraction at a rectangular aperture and circular aperture,
Babinet’s principle; Fourier optics, Fourier series, Fourier transform, lens as a Fourier transform
element and spatial filtering; optical coherence, temporal coherence and spatial coherence;

propagation of light in anisotropic media, birefringence, and laser-materials interaction.

wlullading 3(3-0-6)
(Nanophotonics)

dsduneu ;L

Prerequisite : None

auduusvesirumanirduiunamanindu raufvierdudniuawudaduigesanaiaveu
MsdumaLasn s avesrduudwdningl anuazden M3INALA LLaz‘Vié’ﬂﬁsmﬂé'a\iﬁgamiﬂﬂum
AazBengs uwuursulinea wasuuvaununaulng sumsiseveuasiulassadreunly adusuuiluyy
sumaulilavuaziaave eeudunen Faluana wanlwlaling wesTaguauuiifea nMsUssivdseiuuily
msUssendmelulad wagiaunnslv

Relationship between wave optics and wave mechanics, surface wave or evanescent wave, surface
plasmons, propagation and focusing of electromagnetic wave, resolution; localization and high-
resolution optical microscopy, confocal microscopy and near-field optical microscopy techniques;
interaction of photons with nano-structures such as carbon nanotubes, metallic and semiconductor
nanoparticles, quantum dots, biomolecules, photonic crystals and metamaterials; nanofabrication

techniques, applications, and latest development.

namanimauiutiugs 3(3-0-6)
(Advanced Quantum Mechanics)
wnderuneu o Ll
Prerequisite  : None
AdlaAansdmIunamansateud aun1sluiivlesuaznisusvendld fedulainunazalainy
fdudunisiienisduiumnamanialeudy nsduuuuedludn seuu 3 IR nsUszaaailag
vquimemesiuiulasisnsulsiu uasmsuszgnildanlasaladsziuluanauassimumansmensia
Mathematics for quantum mechaniccs, Schrédinger's equation and some simple applications,
eigenfunctions and eigenvalues, operator approach to quantum mechanics calculation,
harmonic oscillation, three-dimensional systems, approximation by perturbation theory and

variational method, and applications in molecular spectroscopy and quantum optics.



040357208

040357209

040357210

040357211

040357212

SesdnanIzneuiEndUssend 3(3-0-6)
(Selected Topics in Applied Physics)
adunow ¢ Ll
Prerequisite  : None
« Y aa ¢ sl 1 o & o I ado w o & '
Sasdnanemeidndussynanuaulaludagu aseurqullommeiaunlnlg nddguasdnduse
mMeilassdevesindnu,
Selected topics of current interest in applied physics which cover new and important

development necessary for students’ research projects.

BosiaamzymafuriaumaniUszgnd 3(3-0-6)
(Selected Topics in Applied Optics)
teuneu - lad
Prerequisite  : None

FosdnanizmeiaumaniUszgndiiiiaulaluiiagiu aseunquuiiom nmsimuilmie Addyuas
Tudusonmsilassidevesindnw

Selected topics of current interest in applied optics which cover new and important

development necessary for students’ research projects.

Sesdmamgmainuinenmansuarimnssuaises 3(3-0-6)
(Selected Topics in Laser Science and Engineering)
euneu - Ll
Prerequisite : None

Zosfaamemsinemaniuagimnssuaweiiialaluilagu aseuagu lomniswamnlnig
fidduazsndudonisilasdidevesindnu

Selected topics of current interest in laser science and engineering which cover new and

important development necessary for students’ research projects.

Sosdmanznaduilandansaauniy 3(3-0-6)
(Selected Topics in Condensed Matter Physics)
dsAuneu  : Lafl
Prerequisite : None

ﬁ'aqﬁ’mawsmﬁ\lﬁnéaﬁmuLLﬂuﬁmaﬂﬂuﬂwﬁ’u ﬂiaumqmﬁammﬁﬁmuﬂmq fidAyua
Suduronisyilasaideaesdn@ne

ee

Selected topics of current interest in condensed matter physics which cover new and

important development necessary for students’ research projects.

Besimamzmasuiiandidmaui 3(3-0-6)
(Selected Topics in Theoretical Physics)
edunew - Ll

Prerequisite  : None

[

Sosdnaneneai@ndidmgunuiaulalulagdu aseuaquidlaminisiaunlngg Ad1dguas
Sudurensvilaseidevestdndnw
Selected topics of current interest in theoretical physics which cover new and important

development necessary for students’ research projects.



040357301

040357302

040357303

msﬂsxﬂauusia;ﬁm%aa%imLLa:mmaaU%uqﬁ 3(3-0-6)
(Advanced Integrated Circuit Packaging Assembly and Test)
IdsAuneu Ll
Prerequisite  : None
M3esuelngasUreanAlulad 1TTIMUATNITUTIVIATTIM  NTBUUNT  UTIAIUININTTI Tan
dmsuurraiasinsnn Mandlunssuiunsvssafashessm maluladmadeuedugs nisussgstasi
wuwaedu mMsfiasaniiendnuareeniuu mavadeunisli waemallabinssildsuauien
Overview of integrated circuit (IC) and IC packaging technology, IC packaging process, material
for IC packaging, Physics in IC packaging process, advanced interconnect technology, multi chip
(MCM) packaging, manufacturing and design considerations, electrical test, and popular

integrated circuit technology.

wiealulaBnisussivguiludiannsedngd 3(3-0-6)
(Nanoelectronics Fabrication Technology)
dsduneu o Ll
Prerequisite  : None

LulasBidnnsedndguludiannseiind nsussfvgsedvunly nmsdanisesneu luana wiluada
waslaunanganssAmiLuumdensIn nMsvinniiniydnduasdidnaseu n1svinmiiuivdaduas
losau nishamdinsiunly msvihnmiiuilaendesganssaudianaseuluuiidesnsia n1siaan
RurianousIsEnitseyaeu nsvamiunyds uluduinuy nsuszneudies nsuuuianiulng
nMsafnasuseduinly msvssgunludvuazszuulnihiedesnassduunly

Microelectronics to Nanoelectronics, Nanofarication : Atom, Molecule, and Nanocluster
Manipulations using Scanning Probe microscopy , electron beam lithography (EBL), lon Beam
Lithigraphy (IBL), Nanoimprint Lithography (NIL), Scanning Tunneling Microscopic Lithography
(STML), Atomic Force Microscopic Lithoraphy (AFML), Dip-Pen Nanolithography (DPN), Self
assembly, Bottom-Up Approach, wafer fabrication in nanoscale, Nanochip packaging and

Nanoelectromechanical systems (NEMS).

annhdefiousrmaleneiamudomeluusrdasibilauasludidomseting 3(3-0-6)
(Reliability and Failure Analysis of Micro and Nanoelectronics Packaging)
dsduneu o
Prerequisite  : None

nslfindesiielunsmasssariensiiiessnuuy  auamuazauLndefiovesgunsallalasuay
uludidnnselind ndesilolinszrivnanienin ndssflolinssimaaiiinasgiuanalun1snsivaoy
UsTiaesesTIIMIageuAnIdefie auidedensilAnduazimnssy anaAuBnaluuss
AI99557U mimauauawiamw%ml,azﬂWiuqfﬂaaﬂ NNFIANIINIIANTOU ANUEILITaNISnY
YDIUTTYUNRTTI

Experimental and analytical tool for design, quality, and reliability of micro and
nanoelectronics device, Physical analysis tool, chemical analysis tool, international standard to
examine integrated circuit packaging, reliability testing, reliability physics and engineering:
mechanical stress in IC package, moisture sensitivity and delamination, thermal management,

electrical performance of IC package.



040357304

040357305

040357306

040357307

sruulwituedesnassdulalasuaruiluduge 3(3-0-6)
(Advanced Micro and Nanoelectromechanical Systems)
edunow ¢ Ll
Prerequisite  : None
ysanmsulumaluladuuiugiuvesssuulniinadonagana (aud) #andvesund  seuulit
w3esnaszivuly (uud) weluladmsUssiviiund  wudidnd Usngnisaindueyniamieud
Usngmsaindumeusiy msUszendltiudidndlunsesuazszuu Wladnd uaznisussqinsiund
Integrated Nanotechnology based on microelectromechanical systems (MEMS), Physics in
MEMS, nanoelectromechanical (NEMS), NEMS Fabrication Technology, NEMS Physics: quantum
wave particle phenomena, quantum wave phenomena, NEMS physics application ; circuit and

systems, photonics ; and NEMS packaging.

wiluwaluladuazunludiannsedng 3(3-0-6)
(Nanotechnology and Nanoelectronics)
edunew - Ll
Prerequisite  : None

fenuuazanudunnvenlumalulad Yaquilu nsldeuresunlumalulad #dndluszduunly
oumALarAdU namansvesndu uludidnnsednduazTanilddmivunludidnnsednd n1g
UsgAvgszduunTunazimadanisindmivlnseadiounly nsindeudevesdidnnsouluaisis
Fruarlaseadieunlu wagdidnasoululassadradfsn sinaseulumeuduiad areudilag uas
ATDUAUADY

Definition and history of nanotechnology, nanomaterials, applications in nanotechnology,
physics in nanoscale; particles and waves, wave mechanics, nanoelecronics and materials for
nanoelectronics; Nanofabrication and measurement techniques for nanostructure, and electron
transport in semiconductors and nanostructures, electron in low dimensional structures;
electrons in quantum wells, quantums wires, and quantum dots.

Tanussginusiansiiadai 3(3-0-6)
(Semiconductor Packaging Materials)
Adedunow ¢ lud
Prerequisite  : None

Tandmsumsussiarasruwaeind wedwes Tannaudmiunsiued Jandafnd msulawenunm
Saquinduld uargusosiinansdunds lave vaamsy dausauiounarbsauou madeu tand
nsvuwes wriinduazuda

Materials for IC and MEMS packaging, polymer; molding compound, die attach adhesives,
underfill materials, and organic substrate; metal; leadframe, heat spreaders, and heat sinks,

bonding wires, solder, wafer bumping; ceramic and glass.

Fosdmamgmainulilasuaruludidnnseting 1 3(3-0-6)
(Selected Topics in Micro and Nanoelectronics 1)
teuneu - Ll
Prerequisite : None
Bosdnamziaulaluiiagiumwulilasuasunludidansedng 1

Selected topics of current interest in Micro and Nanoelectronics |.



040357308

040357401

040357402

040357403

Sesfamnzmesulilasuazunludidnnsednd 2 3(3-0-6)
(Selected Topics in Micro and Nanoelectronics 1)
Idsduneu  : Ll
Prerequisite  : None
- o A ) % a g a ¢
Sesdnanznuiaulalulagiumeinlulasuasunludidnnsetind 2

Selected topics of current interest in Micro and Nanoelectronics |I.

Weeansuagiainssuian 3(3-0-6)
(Materials Science and Engineering)
Atadunow ¢ Ll
Prerequisite  : None

lnssaiteznouuariusiall lassadndnuarduguinen anuliauysalvewidnuaznszuiunis
uwnstuvesuds audfdenavesian asazanevesuduazaunamla unuglmlauaznssuisnianuiou
lavguaylavenay Tanwediwes Tanwsiin uarTanUszneulasiaing

Atomic structure and chemical bond, crystal structure and morphology, defects in crystals and
diffusion in solids, mechanical properties of materials, solid solution and phase equilibrium, phase
diagram and heat treatment, metals and alloys, polymeric materials, ceramic materials, and

composite materials.

Iaw?mmmsmw%uqq 3(3-0-6)
(Advanced Physical Metallurgy)
edunew ¢ Ll
Prerequisite : None

LLNu{]ﬁLWﬁLLaSﬂ’]iL‘UgEJ‘L!LWWUENI@W mswasunuunalnnsunsuazliung ndsnuvesiisewinava
madnduedeawaznmadulnvedanaiiganievedans eouliauysaivedasaiiwdn meviiliudauss
TneviliAneymauazyiliidhlangaan mafauazmandeunvesialaindu

Phase diagram and phase transformation of metal, diffusional and diffusionless transformation,
interfacial energy, nucleation and growth of microstructure of metal, crystal structure defects,

precipitation hardening and alloying, creation and movement of dislocations.

Iemansuazinalulagnisiansou 3(3-0-6)
(Corrosion Science and Technology)
edunew - Ll
Prerequisite  : None

wiavasnsinnseu lnssainwedansuazeanlanvaday aavmamaniuwaiall ilunsinnseu
voslavzuazdanoy duvuiufuaznaiafidumadn guvmamaniuazaaumansvoimaineanled
NSWANYNAINNITARNTBULAEANAN MIUANTNNLELATIAN NMTEUALNIINTIIERU NMsiiAnsou
weluladnistestusasmsdudamsiansou mstesiusuuainfauazeluin mswndeuiuiedosiu
N3iANToU wagN1sARRENTan

Types of corrosions, structures of metals and metal oxides, thermodynamics and
electrochemistry applicable to corrosion of metals and alloys, surface and passivation film,
thermodynamics and kinetics of oxidation, stress corrosion cracking, hydrogen embrittlement,
monitoring and inspection, technology of corrosion inhibition and protection, cathodic and anodic
protection, corrosion protection coatings, and materials selection.



040357404  Aenmaninedieitugs 3(3-0-6)

040357405

040357406

040357407

(Advanced Polymer Science)
deduneu o
Prerequisite  : None
lassasauazaudRvemediwes nalnuazsaumanivesmaianealles 35013 duaTeilaznTiATei
anurvameRweTIUUANe MIdiaulsiagmsiusgunedimesinaluladneduesuaymsusvyndliau
Structure and properties of polymer, mechanisms and kinetics of polymerization, synthesis
methods and various methods for polymer characterization, polymer modification and polymer
processing, polymer technology and applications.

qmuwamamﬁﬁuaﬁaq%uqa 3(3-0-6)
(Advanced Thermodynamics of Materials)
deduneu
Prerequisite : None

nqUesgvmamans ANuduTUSN1QUrNaManT auqalusTuUgMVINaMans guvamansITeta
nowlaLazaunaa amqammmw?qmé AUAAVDIANTAYAUUATVRNAN AunaveIUAsenall il
wazANNUNNTBTlUNEN

Laws of thermodynamics, thermodynamic relations, equilibrium in thermodynamic system,
statistical thermodynamics; phase rule and phase equilibrium, equilibrium of pure substances,
equilibrium of solution and multi-components, equilibrium of chemical reaction; surface chemistry,
and defects in crystals.

v
o

anwavlaNzUe IEn Tugs 3(3-0-6)
(Advanced Materials Characterization)
IdsAuneu  : Lill
Prerequisite  : None

NADI9aNIIAUDIANATOULUUABINTIN NADITANTIAUDIANATOULUUABINIY NABIFANTIAURUUKS
agnoy gNAdaawnlasalal WiSesnsunesudunsusaaunlnsalal duadesuuniudnislowuud
suanlnsaled walianisidenuuresiadidng waiianista suduia Bnussliledidnnsou
awnlasalel wazlowdianasouaiunlnsalad

Scanning Electron Microscope (SEM), Transmission Electron Microscopy (TEM), Atomic Force
Microscopy (AFM), UV-VIS spectroscopy, Fourier Transform Infrared spectroscopy (FTIR), Nuclear
Magnetic Resonance (NMR), Raman spectroscopy, X-ray Diffraction (XRD), contact angle measurement
techniques, X-ray Photoelectron Spectroscopy (XPS), and Auger Electron Spectroscopy (AES).

wialulagauung 3(3-0-6)
(Thin Film Technology)
edunew - Ll
Prerequisite : None

nsTUILNMSRERUTIdNL nsruunsndeuleileildnd masuine alminess lesoumania nszuaums
waeuleawdanil msmé‘ammumuﬂu manalpglinataun dnwazraWauug NSEUIUNIINITAALAENTS
Tnuasfldy nsuns Snunzvesiiuiia ﬂ’am"l,aiamuuiaisuaqﬁuﬁai’aq AaUENURITMEA Wivan uazid
Tnhwesildnuns uaensussandlifiduun

Thin film deposition processes; physical vapor deposition, evaporation, sputtering, ion plating;
chemical vapor deposition; spin coating; plasma etching; thin film characterizations; nucleation and
growth process of film, diffusion; surface morphology, lattice mismatch, optical properties, magnetic
properties and electrical properties of thin film, and applications of thin film.



040357408

040357409

040357410

o

dnaann 3(3-0-6)
(Smart Materials)
dsduneu Ll
Prerequisite  : None

audRiBaluiin Bauas wazwsimdnvesian lasaiauasnginssuvesianaain Anenmvesianiiie
mseenuuUkasMsUssEnd Saassuazianingu nanven Janmelsdidnyin Wuwesaan wilupeulngy
didnlnsuoniinnedwes wedwasilviln weslunatafin Yan Fowadidnnselind Tanaainain
HANATEIIHYR waruwiltuvesianaan

Electrical, optical and magnetic properties of materials; structure and behavior of smart materials,
potential of materials for designs and applications, alloys and shape-memory alloys, liquid crystal,
piezoelectric materials, smart sensors, nanocomposites, electroactive polymer, conductive polymer,
thermoplastic, electroluminescent materials, smart materials from natural products, and trends of
smart materials.

o °

andmiunsUTEENAMTINSLINEY 3(3-0-6)

(Materials for Biomedical Application)
adunow ¢ Ll
Prerequisite  : None

auRmemenuasiefivesiiuiinansessuumsdanin Sunshiensswinneadsietantanm nodues
Taviy wsdlin uagdanray  anudniusseminlasaduagandfivesiag@inm anudriuldmeginim
wazarandufiv Yandesanonsdanm Jandein nisusuussiiuinvesTandanin Janiunnss
Amnssudode Wledumes msthdsen uagTanTansunmduielsl

Physical and chemical properties of materials surface on biological system; interaction between
cells and biomaterials, polymer, metal, ceramics and composites; relationship between structure and
property of biomaterials, biocompatibility and toxicity, biodegradable materials, implant materials,
modification of biomaterial surfaces, dental materials, tissue engineering, biosensor, drug delivery, and

novel biomedical materials.

ﬂismumimami’a@uﬂu 3(3-0-6)
(Nanomaterials Processing)
edunew - Ll
Prerequisite  : None

wedanszuiumsdnianuutugs Sonmnaraudivesianuily weliamswieulassaieuilu n1sUgn
mealana NsAdeuseiadiawes n1sdousielossmeesasiall mandouilaumenseuiunsinii
will waznsviwelulad nsugnlnewmavesvas Bidnlnsaluids nmsdadnewedlasiadunlu wein
MInTIENLmaNIE  veeTan wavn1sussendldem

Processing technigues of advanced nanomaterials, definition and properties of nanomaterials;
nanostructure fabrications, molecular beam epitaxy, pulsed laser deposition, chemical vapor
deposition, electroplating and anodization, liquid phase epitaxy, electrospinning; self-ordering of

nanostructures, materials characterization techniques, and applications.



040357411

040357412

040357413

040357901*

o

faquluuazmeluladuludugs 3(3-0-6)
(Advanced Nanomaterials and Nanotechnology)
edunow ¢ Ll
Prerequisite  : None

TassaauazantfvosTanuilu Jaquiluiidulansuazelans ashsiah Yaquiludaassvounan
wazldldmdn Jaguiluwsfin Aduursvesiaguilu Jaguiluwuunay audfinisnieninvesianuily
yiasnge uarn1suszendly

Structures and properties of nanomaterials, metallic and non-metallic nanomaterials,
semiconductors, ferrous and nonferrous alloy nanomaterials, ceramic nanomaterials, nanofilms,

composite nanomaterials, physical properties of various nanomaterials and applications.

auUAnsidndvesiaquilu 3(3-0-6)
(Physical Properties of Nanomaterials)

dsduneu
Prerequisite : None

faa LY

lassafuazaudivesianseauuly 1Aseaiiade ateusuaudlia Aoudy non laTeasiads
Areuduniledf duainateudy nsrurunisnanseduuly alsnsdl n1sfin nrsdaasieviniaad
WATANITNIANYULIANIZTZAULLY qﬂmzﬂmm%msz@fvmiu Qﬂﬂifﬁ@ﬁﬂmiauﬁm oA15UDU
wazdiannsetindialuana

Structures and properties of materials on nanoscale; zero dimension quantum structure,
guantum dots, one dimension quantum structure, quantum wires; nanoscale fabrication
processes, lithography, etching, chemical synthesis; nanoscale characterization techniques;

nanostructure devices, single electron devices, carbon nanotubes; and molecular electronics.

Fesmanznsimianimngsy 3(3-0-6)
(Selected Topics in Engineering Materials)
wdedunew ¢l
Prerequisite  : None
Bosdaangideideniiuraulalutiagiunsiasimnss

Selected topics of current interest in engineering materials.

duuun 1 1(0-3-1)
(Seminar 1)

dsiuneu  : Ll

Prerequisite  : None

o
& &

N15UsIENeTIte MRetdesiunuiTeidndussendtuas Iagdnginsanranigluiminedonag
nhguneusn wazn1suduenuiIdelaeindne
Lectures on topics related to advanced applied physics research by presenters from inside

and outside the university and presentation of research topics by students.



040357902* Uuun 2 1(0-3-1)

040357903

040357904

(Seminar II)
FUsAUNBY ;040357901 duuun 1
Prerequisite  : 040357901 Seminar |

s

N15UsIENeTte MRgtdesiunuiTeidndussendtugs lagdnginsanvianigluiminedonag
Mhguneusn warnsuaueulItelneindne
Lectures on topics related to advanced applied physics research by presenters from inside

and outside the university and presentation of research topics by students.

Inefinus 36
(Dissertation)

IdsAuneu ;o Ll

Prerequisite  : None

TnAnedewiinerlinusmeldduuzivesennssiivsnuilasunisumiadnedufininede
tinAnwies foRmunguazdevsduiidmunlasniainuas Uudisingndueguasinia

Students are required to conduct a dissertation under supervision of advisors appointed by
graduate school. Students are obligated to respect and to follow the rules and regulations for

undertaking dissertation set by department and graduate school.

Innus a8
(Dissertation)

R RIS GTA L VA PEY

Prerequisite : None

Hndnwdewiinerinugneldfuuziiveseansdivinnitldsunisussdslae adininede
thAnwfes foRmunguazdodsduiidmunlasnainuayUudisingdoegaasinin

Students are required to conduct a dissertation under supervision of advisors appointed by
graduate school. Students are obligated to respect and to follow the rules and regulations for

undertaking dissertation set by department and graduate school.
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