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V. UAINU
AR 1,138,005 1,251,806 1,376,986 1,514,685 1,666,153
53 (%) 1,138,005 | 1,251,806 | 1376986 | 1514685 | 1,666,153
3% (N+®) 39,599,217 | 43,559,139 | 47,915053 | 52,706,558 | 57,976,806
33 (N)+(v) sievangns | 4,949902 | 5444,892 | 5989382 | 6,588,320 | 7,247,152
Aldanesiendngns™ | 4,949,902 | 5444892 | 5989,382 | 6,588,320 | 7,247,152
TN AN 10 20 30 30 30
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Uy 2.1 a8
LUU 2.2 72

3.1.2 1As9asevangns

WUU 2.1
BUINIVIUIAY 39
Fv1UsAY
A FUnU*
INenus 36

NUINIYNADN 9
WNFRNANIENGNIY 9

FIUARBANANEAT 48 MIeNA

WU 2.2
NUINIYIUIAU 57
Jv109AY
I FUUU* 2
NGNS 48

NUINIVADN 15
WNFRNRNIENANIY 15

FAUARBANANEGAT 72 MUeNA
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3.1.3 5793V I ULAAZUUINIVIAZINUIUALIBAA
#UINIV1UIAU (Required Courses)
LUy 2.1 39 nwhn
LUy 2.2 57 nwhe
BUU 2.1 39 wienn
sWairn  Tes1eiv midgfin (UTTEN8-UJUR-AnwrAuAdnIgAaLes)
040357101  wilimdnlwihdugs 3(3-0-6)
(Advanced Electromagnetics)
040357901* duuun 1 1(0-3-1)
(Seminar I)
040357902* &uiun 2 1(0-3-1)
(Seminar 1)
040357903  Aneinus 36
(Dissertation)
WUU 2.2 57  wudqena
s deseiun miagin (UssENe-UfUR-Anwrduadnfiediaies)
040357101  wilimdnlwlihdugs 3(3-0-6)
(Advanced Electromagnetics)
040357102 namansAIauURNUIEYNs 3(3-0-6)
(Applied Quantum Mechanics)
040357103 AMAAIEATEUSUTNEN 3(3-0-6)
(Mathematics for Physics)
040357901* duwwn 1 1(0-3-1)
(Seminar 1)
040357902* &uiuN 2 1(0-3-1)
(Seminar II)
040357904  ANe1TNUS 48

(Dissertation)

* g ldtiuniiene Useilunaidu S/U
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wuINIYLan (Electives)
WUU 2.1
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(Nonlinear Optics)
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(Metrology)
ASNRaINA"Y
(Pattern Formation)
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(Advanced Optics)
wlulnladng
(Nanophotonics)
namansmouiudugs
(Advanced Quantum Mechanics)
Sesmarzmeiuiidnduszend

(Selected Topics in Applied Physics)
Sesfmanmgneiuiisumaniszend

(Selected Topics in Applied Optics)
Sosmamenaduivenmaniuazimnssuaes
(Selected Topics in Laser Science and Engineering)
SosfameyneduiEndansauniy

(Selected Topics in Condensed Matter Physics)
SesmameneiuiEnditmoud

(Selected Topics in Theoretical Physics)
N1INTIALNITIAUTUIUTE

(Radiation Detection and Dosimetry)
lulowuies

(Biosensors)

miqenn (Uss818-UHUn-

9
15

=

uAv.2

PUILAR
NUIBAR

¥ Y v

ANEIAUAIINIYAILDY)

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)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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uAv.2

2. nguAvIanssululasuazuludiannseiing (Micro and Nanoelectronics

Engineering Option)

SHaIYN
040357301

040357305

040357307

040357308

040357309

040357310

040357311

040357312

040357313

040357314

040357315

040357316

040357317

040357318

040357319

¥

Yase3v1 midgfin (UssEN8-UfUR-AnwA
m'ﬁU'ﬁzﬂaUUiiﬁ;ﬁm%’N%imLLazmaausﬁguqﬂ
(Advanced Integrated Circuit Packaging Assembly and Test)
wlumaluladuazuludiannsedng

(Nanotechnology and Nanoelectronics)
Sosamzmeinulilasuasuludidnvsedind 1
(Selected Topics in Micro and Nanoelectronics 1)
Sosamzmeinulilasuazuludidnvsedind 2
(Selected Topics in Micro and Nanoelectronics II)
yqufigunsaiansisinirdugs

(Advanced Theory of Semiconductor Devices)
nmsUseiugseiululasiugauazmsysannsssuy
(Advanced Microfabrication and System Integration)
wialulagnisusshvgszauunlu

(Nanofabrication Technology)
sruuiaTesnaliihsedulalasuasuludugs

(Advanced Micro and Nanoelectromechanical Systems
(MEMS and NEMS))

nsAuLarAsRNBEansedng

(Graphene and Printed Electronics)

At defiowazmiengiaudemeluussy st
lalasuazunludidnnseing

Y v o

UAMNYAILDY)

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)

(Reliability and Failure Analysis of Micro and Nanoelectronics Packaging)

mseenuuuaunsallulasuasunludidnnsednddmiuns
Usshugueaiunines

3(3-0-6)

(Micro and Nanoelectronics Device Design for Wafer Fabrication)

nseenuuuUsTISaIlilaswazuludiannseting
(Micro and Nanoelectronics Packaging Design)
mvegevgUnsallulasuazuiludidnvseiind

(Micro and Nanoelectronics Device Testing)
Tandwiuussyiaumlulasuazunludianvseind
(Materials for Micro and Nanoelectronics Package)
nsinszilnludiediuuddmiugunsallulasuazuily
Siannseiind

(Finite Element Analysis for Micro and Nanoelectronics Device)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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3. N§u3Yv1IEAIAINTIY (Engineering Materials Option)

14 Y v Y

e WeT1EAN miagin (UssENe-UfUR-Anwrduadnfiediaies)

040357401

MeEERSLaYIAINTTUIAR

(Materials Science and Engineering)

3(3-0-6)

040357402 Iam%mmmamw%’jugq 3(3-0-6)
(Advanced Physical Metallurgy)

040357403 Anemansuazinalulagnisiansou 3(3-0-6)
(Corrosion Science and Technology)

040357404 Anermaninedieiiugs 3(3-0-6)
(Advanced Polymer Science)

040357405 Qmuwamam%maﬁaﬁuqﬂ 3(3-0-6)
(Advanced Thermodynamics of Materials)

040357406 é’ﬂwmzmwwﬁaﬁa@%uqq 3(3-0-6)
(Advanced Materials Characterization)

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

040357408  J@ARANA 3(3-0-6)
(Smart Materials)

040357409 AR nSuNSUTENANISTINITUNNE 3(3-0-6)
(Materials for Biomedical Application)

040357410 NSEUIUNTHANTAAUNLY 3(3-0-6)
(Nanomaterials Processing)

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

040357412  audinna@ndvesianuilu 3(3-0-6)
(Physical Properties of Nanomaterials)

040357413  1Zesfmameneiuianimns 3(3-0-6)

(Selected Topics in Engineering Materials)
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3.1.4 LHUNISAN®EN
WUU 2.1
UM 1 aansAneN 1

eI WeTeIU niqena (Us5818-U0n

040357101  ushimdnlihdugs
(Advanced Electromagnetics)
040357xxx IV UADNRANIZNGNIV
(Technical Elective Course)
040357xxx I NADNANIZNGNIY

(Technical Elective Course)

N 1 a1ansAneN 2

FWeY Y31 niqenia (Us5818-U0n

040357901* duuun 1
(Seminar 1)
040357903  ANyIUNUS
(Dissertation)
040357xxx Y UABNRNIZNGNIV

(Technical Elective Course)

N 2 nansAneN 1

eI WeTeIU niqena (Us5818-U0n

040357902* duuu 2
(Seminar 1)
040357903  INeLnus

(Dissertation)

N 2 aansAneN 2

WA WDIIWIU milena (Uss818-Uun

040357903  INeLNus

(Dissertation)

* g ldtiuniiene Useilunaidu S/U

uAv.2

1'%

-AnE1AUAIIA8A2LD4)
3(3-0-6)

3(3-0-6)

3(3-0-6)

S94 9 AUQBNA

1'%

-AnE1AUAIIA28A2LD4)
1(0-3-1)

3(3-0-6)

94 6 AUBNA

1'%

-AnEAUAIIA8A2LD4)
1(0-3-1)

S9U 6 BUWNA

v Y v %
-AnEIAUAINAIBAILDY)
9

S94 9 WA
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N 3 a1AnsAnEN 1

sErn  Tes1eiw midefin (UTTEN8-UJUR-AnwrAuAdInIgAaLes)
040357903  Anginus 9
(Dissertation)
594 9 waEnn

N 3 aansAneN 2

WAV YeTEAIY iagfin (UsTENe-UfUR-AnwrduadnfiedaLes)
040357903  Aneinus 9
(Dissertation)

S94 9 AUQBNA

WUy 2.2
Uit 1 mansfnedl 1
s Pasneiun midgin (UssENe-UfuR-Anwrduainfiediaied)

040357101  wsiwdnluliirdogs 3(3-0-6)
(Advanced Electromagnetics)

040357102 namansAIpuUANUIEYNs 3(3-0-6)
(Applied Quantum Mechanics)

040357xxx Y NABNRNITNFLIV 3(3-0-6)

(Technical Elective Course)
S99 wiena

N 1 aansAneN 2

s Tes1eiw midgfin (UTTEN8-UJUR-AnwrAuAdnIgAaLes)
040357103  adlamansdmiuiand 3(3-0-6)
(Mathematics for Physics)
040357901* dusw 1 1(0-3-1)
(Seminar 1)
040357xxx I NRBNRNITNFLIV 3(3-0-6)

(Technical Elective Course)
S 6 KUWNA

* g ldtiuniiene Useilunaidu S/U
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N 2 aansAneN 1

s Fesedn i (Ussee-UfUaA-AnwAuainnieiied)

040357902 duwun 2 1(0-3-1)
(Seminar 1)

040357xxx I NRBNRNITNFLIV 3(3-0-6)
(Technical Elective Course)

040357xxx Y NABNRNITNGLIV 3(3-0-6)
(Technical Elective Course)

040357xxx W NADNANIZNGUIY 3(3-0-6)

(Technical Elective Course)
94 9 WU8nA

I 2 anannsdnendl 2
s Paseiun wilgin (UssBNe-UfuR-Anwrduadnfiedaies)
040357904  3neniinus 9
(Dissertation)
37U 9 wiwna

I 3 anannsdnendl 1
s Pasneiun wiagin (UssENe-UfuR-AnerduadnfiedaLed)
040357904  3neninus 9
(Dissertation)
37U 9 wiwna

I 3 anansdnundl 2
s Pasneiun midgfin (UsTENe-UfUR-AnwrduadnfiedaLed)
040357904  3neninus 9
(Dissertation)
37U 9 wiwna

* e ldtunuiens Useilunaldu S/U
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§i 4 mansinendi 1
s Pasneiun milgAn(ussene-Uua-Anwduadiflenaies)
040357904  3neninus 9
(Dissertation)
37U 9 wiawna

I 4 anannsdnendl 2
s Pasneiun midgfin (UTsENe-UfUR-AnwrduadnfieaLe)
040357904  3neninus 12
(Dissertation)
32U 12 wawin
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3.1.5 A195UNYSIYIUN

040357101  wsiwmdnlnidugs 3(3-0-6)

(Advanced Electromagnetics)

FwteAuneu : Ll

Prerequisite : None

nguiuddnliiitnanadndugs nsdszgndldludaidnduasimnsay
nsuszgndaunsuindiiaddudnieg u Inssdveu wdulovuas muaandvesnid
1918 80UL N13n3eL8e wazianenia madanisnnadnslasldieuluvey nsunugy
aunlvdnluirluguiladduresniu wyuusaann uagnisnszarsivun nmamatausilulpu
nauazlawunLd MIneusudinasiinszateuazgandu vdnndany s wazussmslain
wiwdn uazudmdnlui gunsairdululasiuasiimumand gunsaiun$sduazidonuuniu
nsTaeInawiwanind nsuszgnduuivivemguiudmaniviilunwide

Advanced classical electromagnetic theory; application in physics and
engineering; application of Maxwell's equations to waveguide, resonant cavity, optical fiber,
Gaussian optics, diffraction, scattering and antenna; solution technique using boundary
condition; electromagnetic field representation, Green's function, orthogonal polynomial
and modal representation; time and frequency domain representation; response of
dispersive and absorptive media; principle of electric, magnetic and electromagnetic energy,
power, and force; microwave and optical component; radiative and diffractive component;

electromagnetic simulation; novel application of electromagnetic theory in research.

040357102  naf1ansARUANUTEENA 3(3-0-6)

(Applied Quantum Mechanics)

Fvdsduneu : Ll

Prerequisite : None

aun1stysaaesuazn1suszendld deddulainunazanlony wuimianisly
Fadnfuniaiensfuiumenamansaleudy nsdunuunamandifenieudy szuu 3 97
nMsUsznuelaenguiinemesiuiuasnsulsiu msvszgndldanlnsaladseduluana

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

application in molecular spectroscopy.
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040357103  AgiaAYAASEUSUNENE 3(3-0-6)

(Mathematics for Physics)

FvsAuneu : ladl

Prerequisite : None

ilanduresiuysidedou n13dnsgy wAandavedduAnAe NMTATIERNULES
aunsleyiusges aunisvialiieniusuasileidureaniu n1suvasises nmswlasaruae
Haduiivay n1suUasduiinsa

Function of a complex variable; conformal mapping; calculus of residue;
tensor analysis; partial differential equation; non-homogeneous equation and Green's

function; Fourier transform; Laplace transform; special function; integral transform.

040357201  awasnand 3(3-0-6)

(Laser Physics)

vsRuneu : Lidl

Prerequisite : None

ngefwimantiiuaznamansareusy FBnsuvEndieddn duawmuundideu
INSaiAUAENS FINaNUeNY @n1IENITNRAELEDT AMANYAETDNAWRS TEUULARTIUUMIAY

Electromagnetic theory and quantum mechanics; ABCD matrix method;
Gaussian beam; optical cavity; gain medium; laser condition; laser characteristic; various laser
system.

040357202  WiAuAaERswUULIBwdY 3(3-0-6)

(Nonlinear Optics)

FvdsAuneu : Ll

Prerequisite : None

n1sUszgnaldvimumansuuuliadu nsguiunis 2 wae X nsinmuay
nsgandukuuliiladuy Auaudfivesaningaulmuuuliigadu nsindeufivesnduludinai
wuulaidadu Usingmsaluuuiness mstadadienules n3siunau nsnszidsveauauugn
nsvAU

Application of nonlinear optics; X(Z) and X(B) process; nonlinear refraction and
absorption; property of nonlinear susceptibility; wave propagation in nonlinear optics media;

Kerr effect; self-focusing; wave-mixing; stimulated light scattering.
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040357203  1IATINGN 3(3-0-6)

(Metrology)

vaRuneu : Ll

Prerequisite : None

Joun15ia wien193n 4eNuInsIngl KanuInsIngt seuun1sin Al
WUUDUTOINITIA NITABULEU UIATINGUTINA NINTINYUTIIE NINTINGUTIUE WIATINET
i WnsIngnsgaumngd 19T INEMIANLTL 1ATINE MR

Definition of measurement; unit of measurement; definition of metrology;
principle of metrology; measurement system; measurement uncertainty; calibration;
dimensional metrology; mass metrology; optical metrology; electricity metrology; metrology

of temperature; metrology of humidity; metrology of pressure.

040357204 n1SAAAAATY 3(3-0-6)

(Pattern Formation)

FUeRunay ; bl

Prerequisite : None

wndnsta nMsdesziaiosnmBady Wuuen a1nanevinde aananuni ainany
\deudl danaranszduld nalnufAteuaznisuns UiAsertlavel-avefiuad erandauesiiun
ana1sdlend aInaeLsdla-luasunse

Fractal; linear stability analysis; bifurcation; Turing pattern; stationary pattern;
dynamical pattern; excitable media; reaction-diffusion mechanism; Belousov-Zhabotinsky

reaction; amoeba colony; Liesegang pattern; Rayleigh-Bernard pattern.

040357205  WiAuANEATIUGS 3(3-0-6)

(Advanced Optics)

FwtaAuneu : Ll

Prerequisite : None

ﬂ']'ﬁLgEJ’JLUU“UaﬂLLaQ ﬂ’]iLgEJ’JLUULLUULWiéLua ﬂ?'ﬁLgEJ’JLUUNI’]WdBQ?ingJEJ Yo9nau
nann1svesudiue imumansiises synsumises nsulasiSesiaudluyuuesvaeniswuad
WiFesuarniansondaiiudl anueriusveuas arweiusiFanatuaraueIRus L e uil
nsihunsvaskadtudinatsliieniug lusnsaaud dunsisuveswanawesivian

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; laser-
materials interaction.
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040357206  ululWlaiind 3(3-0-6)

(Nanophotonics)

FvsAuneu : ladl

Prerequisite : None

AuduRusvewiAuAansad utunamans iy Adulvsend udiiuaiwud
Aduraslanataten NMsiuniwaznstitavesrdusdundnliin aruaziden N13311AYA
LV]ﬂﬁﬂﬂé’aﬂﬁ;amiﬂﬂl,l,mmmamﬁamqqLLUUﬂauIWﬂaa warkuvaunuadvlng Sunsiservesuas
fulasaadraunlu arfueuunlunu syntaululanzuazislans areudunen J2luana
nantlaling wazdanunwuiiisea weadanisuseavgseauuly nsussynduasiaminisig

Relationship between wave optics and wave mechanics; surface wave or
evanescent wave; surface plasmon; propagation and focusing of electromagnetic wave;
resolution; localization; high-resolution optical microscopy, confocal microscopy and near-
field optical microscopy techniques; interaction of photon with nano-structure: carbon
nanotube, metallic and semiconductor nanoparticles, quantum dot, biomolecule, photonic

crystal and metamaterial; nanofabrication technique; application and latest development.

040357207  naAERIATEURNIUES 3(3-0-6)

(Advanced Quantum Mechanics)

FwteAuneu : Ll

Prerequisite : None

AllaFaRTaIMSUNamansaeudy aunislyiAuaesuarn1sussynadly fendu
Tanuuaganlony Mdudunsiiensdnmmanamansaousi nsdunuvedluin svuvany
17 nsUszanuAlaengufimemesiudunazifnsuusiu msdszyndldanlnsalalszeiv
LanakagyinuemansAIaudAY

Mathematics for quantum mechanics, Schrodinger's equation and
application; eigenfunction and eigenvalue; operator approach to quantum mechanics
calculation; harmonic oscillation; three-dimensional system; approximation by perturbation

theory and variational method; application in molecular spectroscopy and quantum optics.

040357208  i3asRAlwIENd ANz 3(3-0-6)
(Selected Topics in Applied Physics)
vsRuneu : Lidl
Prerequisite : None
Sesmanzmaidnduszgndiinaulaludiagtu aseuaquidommsiauilng
fidduazsidusonmsilassnuidovestndnw
Selected topics of current interest in applied physics which cover new and

important development necessary for students’ research projects.
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040357209  (FesAntawizneadusiaumanissand 3(3-0-6)
(Selected Topics in Applied Optics)
FvsAuneu : ladl
Prerequisite : None

¢ a

SosAnRnIEneiAuaansUszenaniaulalulegdu AseuaquilaviN s

9
v =

Timiq NdAguazdndurenisvilassuisevesin@ne
Selected topics of current interest in applied optics which cover new and

important development necessary for students’ research projects.

040357210  (3asdaaniEnsinuinermansuazimnssnaes 3(3-0-6)
(Selected Topics in Laser Science and Engineering)
AvsAuneu ; Tl
Prerequisite : None
Feadangmaingmaniuarimnssuamesiunaulalutiagtu aseuagu
Lf:ammsﬁwuﬂmis] fiddauazsndusonisilassnuidevesindng
Selected topics of current interest in laser science and engineering which

cover new and important development necessary for students’ research projects.

040357211  (3psdmanizn1sduiandansaiuuiiy 3(3-0-6)
(Selected Topics in Condensed Matter Physics)
AvsAuneu ; Tl
Prerequisite : None
Sesdaamgmaiidndansemuniuiiinaulaluiagu ﬂiaUﬂquLﬁj@mmiﬁwm
Tl fiddyuazddusensilasamiddoreaindnwm
Selected topics of current interest in condensed matter physics which cover

new and important development necessary for students’ research projects.

040357212  (FesAntawizneduilandiBemgud 3(3-0-6)
(Selected Topics in Theoretical Physics)
FvsAuneu : ladl
Prerequisite : None
Sesdaanensidndidmauifiiaulaluiiagty aseveauiiemnnswamn
Tl fiddyuazddusenisilasamiddoresindnwm
Selected topics of current interest in theoretical physics which cover new

and important development necessary for students’ research projects.
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040357213  N13ASAATNTIAUTUIUTIE 3(3-0-6)

(Radiation Detection and Dosimetry)

FvsAuneu : ladl

Prerequisite : None

WAndsed navgugiinnmsgandusdviinnelossu vlauazautfvewiingiadn
$48 mFleTeiteyamsatfnazmsvsvanamadliviuey nsUssendfmingninged winnis
ToU3unusad 38msin awnlnsalnlvesmsinlinouskareyniaiiusey

Radiation physics; Primary effect from the absorption of ionizing radiation;
type and property of radiation detector; statistical analysis of data and uncertainty
estimation; application of detector; principle of radiation dosimetry; dosimetry; photon and

charged-particle spectroscopy methods.

040357214  lulawwuiyes 3(3-0-6)

(Biosensors)

FvsAuneu : Ll

Prerequisite : None

lulewuwes wdnnsiazdiulsznauvodwues Tudual Tuall 1Wlasazans
Aafath wenAiddlulawwuieed nisufuan il uiadrevyilsddu 33nmsnislulediovines
nseanuuululaiguireslaensysansaunsindulavedduiana n13n5dn a15937an way
mstugUlassadsuunadn msleneitoyadaiinadmivmiadosululemuges

Biosensor;  sensing  principle; chemical, biochemical, optical and
semiconductor sensing elements; affinity biosensor; surface functionalization; bio-receptor
immobilized method; biosensor design by integration of molecular recognition, transduction,

biomaterial and microfabrication; quantitative data analysis for biosensor research.

040357301 mﬁﬂs:ﬂawssqﬁmeﬁfswsswLLazmaaU%y’qu 3(3-0-6)

(Advanced Integrated Circuit Packaging Assembly and Test)

FdsAuneu : ladl

Prerequisite : None

WAlLlag199TTIURATNITUTIVNDTTIN TandmTuuTIeiaeineassin wandluy
NI¥UIUNITUTIR U959 mﬂiuiaﬁﬂm%amiaﬁﬁguqq N15UTTNUIMULUUNA18TY N15RNTNN
\Wionsuanuazmseenuuu msnaageunidlni maluladaeassa

Integrated circuit and packaging technology; material for integrated circuit
packaging; physics in integrated circuit packaging process; advanced interconnect
technology; multichip packaging; manufacturing and design considerations, electrical test;

integrated circuit technology.
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040357305  wiluwmaluladuazurludidnnseiing 3(3-0-6)

(Nanotechnology and Nanoelectronics)

vaRuneu : Ll

Prerequisite : None

feruuazanuiuuivesuilumalulad unludidnvseind Taquilu uily
waluladdrinm nslduselovivesunlumelulad #andluszduunlu oyniauazadu nasmans
vesndu uludidnnsefinduazanilidmivnludidnnseind msussivgseiuulunazivaia
msTadnsulassadiaunly nswedeutheveddnaseuluasiiiuazlnsiad oy Sidnnsou
Tulassasedifen Sidnnseulumeusiunad meouduls meusiunen

Definition and history of nanotechnology, nonoelectronics, nanomaterial,
nanobiotechnology; application in nanotechnology, physics in nanoscale, particles and
waves, wave mechanics; nanoelecronics and material for nanoelectronics; nanofabrication
and measurement technique for nanostructure; electron transport in semiconductor and
nanostructure; electron in low dimensional structure; electron in quantum well, quantums

wire, quantum dot.

040357307  Zasdmanizmedululasuazunludidnnsedind 1 3(3-0-6)
(Selected Topics in Micro and Nanoelectronics I)
FdsAuneu : ladl
Prerequisite : None
Fesdmanizmalalasuazunludidnnsedndfiuraulalutiogsu aseuaguidlon
MWl fiddey
Selected topics of current interest in micro and nanoelectronics which cover

new and important development.

040357308  i3psdmanizmedululasuazunludidnnsedind 2 3(3-0-6)
(Selected Topics in Micro and Nanoelectronics 1)
FdsAuneu : ladl
Prerequisite : None
Fesdmanizmalulasuazuludidnnsedndfiuraulalutionsu aseunguidlon
QUET RIS ﬁﬁ'}é’zgLLaszwLﬂwiamﬁﬁﬂmqmu%’aﬁuaqﬁﬂﬁﬂm
Selected topics of current interest in micro and nanoelectronics which cover

new and important development necessary for students’ research projects.
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040357309  vufgunsaiasiediaidugs 3(3-0-6)

(Advanced Theory of Semiconductor Devices)

vaRuneu : Ll

Prerequisite : None

flandvosansieiair gunsaladalulnand gunsalulaauniliin Suea gunsal
ansieiathuuau Iadrdnvesdaneu Imnssuanuiduesasisind uualdugunsalansia
fillusuan

Semiconductor physics; bipolar device; field-effect device; CMOS;

semiconductor-on-insulator device; silicon limitation; strain-semiconductor engineer; future

trend of semiconductor device.

040357310 nwsﬂizﬁwﬁszﬁulﬂﬂs%y’uqaLLaznqsgimﬁnwsszUU 3(3-0-6)

(Advanced Microfabrication and System Integration)

dsAuneu : ladl

Prerequisite : None

wAlulagn1sin NITUIUNITANANUNUITDILNULINDS NTTUIUNISYIIRTIUAY
wadianstanisna-edl nszuaumMsHanumes madenredaneumenisysannsszuulusgdu
2.5D wag 3D

Etching technology; wafer thinning process; chemical-mechanical

planarization; wafer bonding process; through-silicon via 2.5D/3D system integration.

040357311  wiAlulagn1suszAvgszauuily 3(3-0-6)

(Nanofabrication Technology)

FvsAuneu : Ll

Prerequisite : None

FTmunislulasdidnnsedndguiludidnnsednd n1sdanisezaau luiana
wiluAdaneslAuNaIganIsALLUUIADINTIA NSV NRNHYIAaMaIBIEaNATOU N15YINMN
funvdaauadteasu nMsiamdniuly s mAnlusEAUIanIALUUEABINTIANE NI
nsvinmdiniluseAuganiamelsenan n1sviamduisdauiluduimu n1susenaudiies
Fnsuvuidnlulug nmsuszAvgiamiedsedvunlu msussdamiunludy ssuuiedeanalidi
FTAUUILUY

Evolution of microelectronics to nanoelectronics; atom, molecule and
nanocluster manipulations using scanning probe microscopy; electron beam lithography; ion
beam lithography; nanoimprint lithography; scanning tunneling microscopic lithography;
atomic force microscopic lithography; dip-pen nanolithography; self assembly; bottom-up

approach; wafer nanofabrication; nanochip packaging; nanoelectromechanical systems.
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040357312 szuuiasnalwiissiulalasuasunTudugs 3(3-0-6)

(Advanced Micro and Nanoelectromechanical Systems (MEMS

and NEMS))

FwteAuneu : Ll

Prerequisite : None

unlumeluladuuuysuninisvuiugiuresssuuied eanaluiigania Adnd
yoauud sruuieiosnaliliiiseduulu walulaBmsUssAvgiuad Mandvosuud Usingnisal
AdueyNIAAIURYL USINgNnTaind undoudy n13UszyndldAdndiuiund 199suazszuy
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Integrated nanotechnology based on microelectromechanical system;
physics in MEMS; nanoelectromechanical system; NEMS fabrication technology; physics in
NEMS; quantum wave-particle phenomena; quantum wave phenomena; NEMS physics

application; circuit, and system; MEMS and NEMS packaging.

040357313  nsiusazmsnuid@nnseind 3(3-0-6)

(Graphene and Printed Electronics)

FvtaAuneu : Ll

Prerequisite : None

ns1flu N3 uwazaAIs uouNE n1sUszyndldns iy nisiundianvseind
nsfusduged nsiiniidugasniuadilni psfivilulo@uwes nisiiniiesujiRnsuudy
waglulasladin nsussyndldnafluiunsiunididnnsetlind

Graphene; graphene and carbon paste; application of graphene; printed
electronics; printed sensor; printed electrochemical sensor; printed biosensor; printed lab

on a chip and printed microfluidics; application of graphene for printed electronics.

040357314  arundeieuazmsinsianudemeluussasasililesuazunly  3(3-0-6)

dannseting

(Reliability and Failure Analysis of Micro and Nanoelectronics Packaging)

FdsAuneu : ladl

Prerequisite : None

mMsnageumNLdede anuuLdedensidnduazimnssy arududnaly
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Reliability testing; reliability physics and engineering; mechanical stress in
packaging; moisture sensitivity and delamination; thermal management; electrical
performance of packaging; design, quality and reliability for micro and nanoelectronics;

physical analysis tool; chemical analysis tool; international packaging standard.
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040357315  mseanuuvaUnsallulasuazuniudidnnsalinddwsunisussivg 3(3-0-6)

wHuLAWe3

(Micro and Nanoelectronics Device Design for Wafer Fabrication)

vsRuneu : Lidl

Prerequisite : None

299599% gUnsahsRsTn Fdunu dufulsyy seesefidu lalen enfilalen
niudanedviaiiduiuazydaduiidu v uazuoa n9vheiuvesgUnsalansiefau
N1909NLUVNITNINUTALADST HIN1TATI9ATTILLVUATNG T2UULAZINATVEIY HIN1TAI9
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Integrated circuit; integrated circuit device: resistor, capacitor, P-N junction,
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 and design of micro and nanoelectronics device.

040357316  MspRNLULUTTAaTIlAswasuluBannsatind 3(3-0-6)

(Micro and Nanoelectronics Packaging Design)

vsRuneu : Lidl

Prerequisite : None
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Integrated circuit packaging; principle of integrated circuit packaging design;
design rule; simulation program for integrated circuit; through hole and surface mount

packaging design.

040357317  mnesaugUnIallulasuazuniudidnvsaiing 3(3-0-6)
(Micro and Nanoelectronics Device Testing)
vsRuneu : Lidl
Prerequisite : None
N15UT¥A¥E 1997590 UTIVAUII995579 nsnaaaun1elii1v99999557u
nsnaaeumidlaiihussyfaesiiuuuivaslifo mmeaeugunsallilasuazunludidnnseding
Integrated circuit fabrication; integrated circuit packaging; electrical test of
integrated circuit; electrical test of through hole and surface mount package; testing of micro

and nanoelectronics device.
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040357318  Jandmsuussyiadilulasuazuniudidnvseiing 3(3-0-6)

(Materials for Micro and Nanoelectronics Package)

AvsAuneu ; Tl

Prerequisite : None

Fanldlunsussasausiasnunaziued wedwes Snendluadisrenuai
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Material for IC 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; materials for micro and

nanoelectronics device.

040357319  msawnsilnludiedwuddmivaunsallilasuasunludidnnselind  3(3-0-6)

(Finite Element Analysis for Micro and Nanoelectronics Device)

FdsAuneu : ladl

Prerequisite : None

nsiaszvngadnvewuning aunisinludiediuddmsunaransveaunds
nsanemAINTeaY Laznamanivetiva wnfauwazaudRvesilendususianaziofiuud wfluud
LuUBadu wuuiidsaes uaguuumdsa uasilaidusuisiiieades senduafileuddgym
masdmnssululasuarunludiannseling

Matrix algebra analysis; finite element equation for solid mechanics, heat
transfer and fluid mechanics; concept and property of shape function and element; linear,
quadratic and cubic elements and related shape function; software to solve problem for

micro and nanoelectronics engineering.

040357401  3NIANEAILALIAINTINIEN 3(3-0-6)

(Materials Science and Engineering)

FvtaAuneu : Ll

Prerequisite : None

lassaivernounaziuseiad lassaitmdnuasdugiuine) anullanyalves
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Atomic structure and chemical bond; crystal structure and morphology;
defect 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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040357402 Iawz%mmmamw%uge 3(3-0-6)

(Advanced Physical Metallurgy)

FvsAuneu : ladl

Prerequisite : None

uwun Flanaznnsd sumaveslanys nsdsunvunalnnisunsuaylaiuns
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Phase diagram and phase transformation of metal; diffusional and
diffusionless transformation; interfacial energy, nucleation and growth of microstructure of
metal; crystal structure defect; precipitation hardening and alloying; creation and movement
of dislocation.

040357403  AneAaasuazmalulagnisnaniau 3(3-0-6)

(Corrosion Science and Technology)

vsRuneu : lidl

Prerequisite : None

yinvaansianseu lassasrswedlansuazoanlynvadlany guunaransuaziall
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Type of corrosion, structure of metal and metal oxide; thermodynamics and
electrochemistry applicable for corrosion of metal and alloy; surface and passivation film;
thermodynamics and kinetics of oxidation; stress corrosion and cracking, hydrogen
embrittlement; monitoring and inspection, technology of corrosion inhibition and protection;

cathodic and anodic protection; corrosion protection coating; material selection.

040357404  AngenansnaBluastugs 3(3-0-6)

(Advanced Polymer Science)

vsRuneu : Lidl

Prerequisite : None

lassasnazanifveswedmes nalnuazlaumanivasnisiinnediues 15013
Faunsgiiien1shinTsvidnunizvemediued nsfaulsuaznsuUssUnediues malulad
wodashaznsUszend

Structure and property of polymer; mechanism and kinetics of
polymerization; synthesis method for polymer characterization; polymer modification and

processing; polymer technology and application.
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040357405  QuvnaAIEAIYETARTUE 3(3-0-6)

(Advanced Thermodynamics of Materials)

AvsAuneu ; Tl

Prerequisite : None

NAURIQUUNAFANENT AMUFUTUTVQUUNAAENT AUARLUTEUUUUNAAENS
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Law of thermodynamics; thermodynamic relation; equilibrium in
thermodynamic system; statistical thermodynamics; phase rule and equilibrium; equilibrium
of pure substance; equilibrium of solution and multi-component; equilibrium of chemical
reaction; surface chemistry; defect in crystal.

040357406  AnwauzlawzvasTaqtuge 3(3-0-6)

(Advanced Materials Characterization)

FvsAuneu : Ll

Prerequisite : None
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Scanning electron microscope; transmission electron microscopy; atomic
force microscopy; UV-VIS spectroscopy; fourier transform infrared spectroscopy; nuclear
magnetic resonance; Raman spectroscopy; X-ray diffraction; contact angle measurement

techniques; X-ray photoelectron spectroscopy; Auger electron spectroscopy.

040357407  AlulagWauuig 3(3-0-6)

(Thin Film Technology)

FdsAuneu : ladl

Prerequisite : None
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Thin film deposition process; physical vapor deposition; evaporation;
sputtering; ion plating; chemical vapor deposition; spin coating; plasma etching; thin film
characterization; nucleation and growth process of film; diffusion; surface morphology;
lattice mismatch; optical, magnetic and electrical properties of thin film; thin film

application.
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040357408  Jdnaan 3(3-0-6)

(Smart Materials)

FvdsAuneu : Ll

Prerequisite : None

anUmalniln 1WBauas wazsudivanvesian lassasisuasngAnssuvesianaain
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Electrical, optical and magnetic properties of material; structure and behavior
of smart material; potential of material for design and application; alloy and shape-memory
material; liquid crystal; piezoelectric material; smart sensor; nanocomposite; electroactive
polymer; conductive polymer; thermoplastic; electroluminescent material; smart material

from natural product; trend of smart material.

040357409  Jaqdmsun1sUszandn1adanasunng 3(3-0-6)

(Materials for Biomedical Application)

vsRuneu : lidl

Prerequisite : None
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Physical and chemical property of material surface on biological system;
interaction between cell and biomaterial, polymer, metal, ceramic and composite;
relationship between structure and property of biomaterial, biocompatibility and toxicity;
biodegradable material; implant material; modification of biomaterial surface; dental

material; tissue engineering; biosensor; drug delivery; novel biomedical material.
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040357410  NsEUIUNITWANTAQUILY 3(3-0-6)

(Nanomaterials Processing)

FvdsAuneu : Ll

Prerequisite : None
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Processing technique of advanced nanomaterial; definition and property of
nanomaterial; nanostructure fabrication; molecular beam epitaxy; pulsed laser deposition;
chemical vapor deposition; electroplating and anodization; liquid phase epitaxy;
electrospinning; self-ordering of nanostructure, material characterization technique;

application.

040357411  Fanuiluuazmaluladulusug 3(3-0-6)

(Advanced Nanomaterials and Nanotechnology)

FvtaAuneu : Ll

Prerequisite : None

TnseadrsuazautAvestanuilu Yaquiluiidulavzuagolane a1sfsdai
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audAnanenInvesiaqully nsuseynd

Structure and property of nanomaterial; metallic and non-metallic
nanomaterials; semiconductor; ferrous and nonferrous alloy nanomaterials; ceramic
nanomaterial; nanofilm; composite nanomaterial; physical property of nanomaterial;

application.



36 uAv.2

040357412  auvAneWdndvasiaguily 3(3-0-6)

(Physical Properties of Nanomaterials)

FvsAuneu : ladl

Prerequisite : None

lassasuazaniAvosianuilu laseas1adeaipuduAudiin Alouduneon
Tassasradeaoudunidld 1duainaleudy nseuiuntsudaseauuily n1sfiud n1sda
nsduasizinaeil matanismanyazianizssavunly gunsallassasisseauunly gunsal
inasouden viemueuulu Sidnnsedndidaluana

Structure and property of nanomaterial; zero-dimension quantum structure;
quantum dot; one-dimension quantum structure; quantum wire; nanoscale fabrication
process; lithography; etching; chemical synthesis; nanoscale characterization technique;

nanostructure device; single electron device; carbon nanotube; molecular electronics.

040357413  FasRatawizneduianicanssy 3(3-0-6)
(Selected Topics in Engineering Materials)
FdsAuneu : ladl
Prerequisite : None
Sesdaanznetanimnssuitaulaluiiegdu ﬂ'ﬁamqmﬁjammiﬁmuﬂqu
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Selected topics of current interest in engineering materials which cover new

and important development necessary for students’ research projects.

040357901  duuun 1 1(0-3-1)
(Seminar I)
vaRuneu : Ll
Prerequisite : None
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Lectures on topics related to advanced applied physics research
by presenters from inside and outside the university and presentation of research topics in

an international academic journal by students.
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040357902  duuun 2 1(0-3-1)
(Seminar 1)
UsAUNaU : 040357901 duuu 1
Prerequisite : 040357901 Seminar |
nsussneluiadefiAsdestunuitef anduszgndduas Tasinensainii
melusminedouasniisnunisuen uaznstauenuideiivihlaetindnw
Lectures on topics related to advanced applied physics research
by presenters from inside and outside the university and presentation of student’s research

topics by students.

040357903  Aneniwus 36
(Dissertation)
dsAuneu ; bl
Prerequisite : None

[y 1
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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.

040357904  Angnus 48

(Dissertation)

AsAuneu ; Tl

Prerequisite : None

Fnfnwdemuniusefeuidonasyiineridnus neldmuuziivese1asdd
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Students are required to review research methodology and 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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040357313  ATINULALANTNUNDLANNTBUNE 3(3-0-6) olololo ol o ° ol o
(Graphene and Printed Electronics)
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= [ a a a 4
deomeluussinlulasuasunludidnnseling olololo ole o o ° o
(Reliability and Failure Analysis of Micro and
Nanoelectronics Packaging)
040357315  nseenwuuaunsnilulaswazuily 3(3-0-6)
a a 6 o o a 4 1 4
dannselinddmniunsuseRugurunes olololo ol e o o olelo
(Micro and Nanoelectronics Device Design for
Wafer Fabrication)
040357316  N150RNWUVUIIV U lulATHaz LY 3(3-0-6)
Sannseind olo|o|o L N ) () () o|e|0
(Micro and Nanoelectronics Packaging Design)
040357317  misneaevgunsailulasuazuily 3(3-0-6)
ddnnsedind olo|o|o o0 ° ° o|le|o
(Micro and Nanoelectronics Device Testing)
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040357318  Jandwmsuussdaueilulasuasunly 3(3-0-6)
didnnselind
o o oo ° ° ololo|e|o|e|o|0O]|O
(Materials for Micro and Nanoelectronics
Package)
040357319 mslasizilludiedwuidmivaunsal  3(3-0-6)
lulasuazuludidannseding olololo ole o o ° °
(Finite Element Analysis for Micro and
Nanoelectronics Device)
040357401 e eansuaziFInssuan 3(3-0-6) o o o
(Materials Science and Engineering)
040357402  laneInNeInIunINTUES 3(3-0-6)
v o ° ° o
(Advanced Physical Metallurgy)
040357403  Anerrnansiavinaluladgnisinnyou 3(3-0-6) olo o ol e o
(Corrosion Science and Technology)
040357404  IneAanInadoTTug 3(3-0-6) o o .
(Advanced Polymer Science)
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(Advanced Thermodynamics of Materials)
040357406  ANWMZLANIZVOIIAAVUEN 3(3-0-6) ole ° °
(Advanced Materials Characterization)
040357407  wAluladWauuns 3(3-0-6)
o) ) [ [ o)
(Thin Film Technology)
040357408 @R 3(3-0-6) o °ole ° °
(Smart Materials)
040357409  @AFINIUNITUTEYNANINYINITUNNY 3(3-0-6) olo ° ° ° °oleo
(Materials for Biomedical Application)
040357410  NIEUIUNITNARTANUILY 3(3-0-6) olo o o o
(Nanomaterials Processing)
040357411  Jaaunlulazinaluladuilutugs 3(3-0-6)
: Y o) ) [ [ o)
(Advanced Nanomaterials and Nanotechnology)
040357412  auv@Anednduesiaanuilu 3(3-0-6)
: o]0 [ [ o)
(Physical Properties of Nanomaterials)
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(Seminar 1)
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(Seminar II)
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(Dissertation)
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(Dissertation)
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EO1 | EEO2 | O3 | ELO4 | ELOS5
©® ©) ©) @ @
TQF TQF TQF TQF TQF
NANSITEUIAUNTaUINASTIUARNAISEAURANANYY | 11,12 | 14,23, | 11,12 | 11,13, | 11,12,
A 13,15 | 34 | 13,15 | 14,15 | 1541,
wieyf (TQF) 21,24, 21,28, | 21,22, | 43,44,
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33,34, 32,33, | 45,51,
42,5.1 34,43, | 52
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S) (S) (S) (©) (@
TQF TQF TQF TQF TQF
1.1, 1.2, 14,23, 1.1, 1.2, 1.1, 1.3, 1.1, 1.2,
5']&]%’6'1 1.3, 1.5, 3.4 1.3, 1.5, 1.4,1.5, 15,41,
21,24, 21,24, 21,22, 43 4.4,
3.1,3.2, 25,31, 3.1, 4.2, 53,54
3.3, 3.4, 3.2, 3.3, 4.5, 5.1,
42,51 3.4,4.3, 5.2
4.4
040357101  wsiwdnlulirdogs 3506 | o | o
(Advanced Electromagnetics)
040357102  NaFnansAmIBUiuUIEENd 33-06) | o ° °
(Applied Quantum Mechanics)
040357103  AfiaF@nsansunaEnd 3(3-0-6) ° ° °
(Mathematics for Physics)
040357201 W@ndLaLwas 3(3-0-6) ° ° ° °
(Laser Physics)
040357202  WiruranswuUliidadu 3(3-0-6) ° ° ° °
(Nonlinear Optics)
040357203  WMFINYN 3(3-0-6) ° ° ° °
(Metrology)
040357204 N15LANAINANEY 3(3-0-6) ° ° ° °
(Pattern Formation)
040357205  VIAIUAERIVUEY 3(3-0-6) ° ° ° °
(Advanced Optics)
040357206 U ulWlpdng 3(3-0-6) ° o ° o
(Nanophotonics)
< X 3(3-0-6)
040357207  NAFERIAIOUALTUEN ° ° ° °
(Advanced Quantum Mechanics)
040357208 L'%Iaﬂﬁ’mawwmﬂé’m 3(3-0-6)
Wanduszand ° ® ° °
(Selected Topics in Applied Physics)
040357209 L'%Iaﬂﬁ’mawwmﬂé’m 3(3-0-6)
ViruAansUszand ° ® ° °

(Selected Topics in Applied Optics)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S) (S) (S) (@) @)
TQF TQF TQF TQF TQF
11,12, | 14,23, | 11,12, | 11,13, | 11,12,
378397 13,15, 3.4 13,15, | 14,15, | 1541,
21,24, 21,24, | 21,22, | 43,44,
31,32, 25,31, | 31,42, | 53,54
33,34, 32,33, | 45,51,
42,51 34,43, 52
4.4
040357210  3esfnamzynagnu 3(3-0-6)
INYIFNFATLALIFINTIUALYDT ° ° ° °
(Selected Topics in Laser Science and
Engineering)
040357211  L509ARLANIZNINATY 3(3-0-6)
NANAFITAIVLUY ° ° ° °
(Selected Topics in Condensed Matter
Physics)
040357212 1509AALANIZNINATY 3(3-0-6)
WanaL g s ° ° ° °
(Selected Topics in Theoretical
Physics)
£N15IAU3 9 3(3-0-6)
040357213  ANSMSIAALNITIAYINIUSE ° ° ° °
(Radiation Detection and Dosimetry)
040357214 lulewwuiwes 33-0-6) | o o o o
(Biosensors)
040357301  N15UTENOUUTIININATTIM 3(3-0-6)
LAZNAFDUYUE ° ° °
(Advanced Integrated Circuit Packaging
Assembly and Test)
040357305  uiluwaluladuas 3(3-0-6)
wludiannseingd o ° o
(Nanotechnology and Nanoelectronics)
040357307  (3eefnanznnagnu 3(3-0-6)
lulasuazunludiannsellng 1 ° ° ° °
(Selected Topics in Micro and
Nanoelectronics 1)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S) (S) (S) (@) @
TQF TQF TQF TQF TQF
11,12, | 14,23, | 11,12, | 11,13, | 11,12,
378397 13,15 | 34 | 13,15 | 14,15 | 15,41,
2.1, 2.4, 21,24, | 21,22, | 43, 44,
31,32, 25,31, | 31,42, | 53,54
3.3, 3.4, 32,33, | 45,51,
42,51 34,43, | 52
a4
040357308  (30efnanzynag 3(3-0-6)
lulasuazunludidnnsedng 2 ° ° ° °
(Selected Topics in Micro and
Nanoelectronics 1)
040357309  nquigunsniansiisiaindugs  3(3-0-6)
(Advanced Theory of Semiconductor ® ®
Devices)
040357310 MIUszAuvgaraululastugs  3(3-0-6)
LRENITYIUINTIZUU ° °
(Advanced Microfabrication and
System Integration)
040357311  wielulagnsUseAvgssauwily - 3(3-0-6) o o o
(Nanofabrication Technology)
040357312 svuuadesnaliliisedulilas  3(3-0-6)
uazuludiugs ° ° °
(Advanced Micro and Nanoelectro-
mechanical Systems (MEMS and NEMS))
040357313 AsIULAZNITANN 3(3-0-6)
diannsednd ° ° °
(Graphene and Printed Electronics)
040357314 As@eiauazn1siasieh  3(3-0-6)
Audemeluussydaeilulaswas
wludidnnseling ®
(Reliability and Failure Analysis of
Micro and Nanoelectronics Packaging)
040357315 nseankuugUnsallulasuas  3(3-0-6)
wiluddnnsedinddmiunisusshvg
uNuLLWe s o ° o
(Micro and Nanoelectronics Device
Design for Wafer Fabrication)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S) (S) (S) (@) (@
TQF TQF TQF TQF TQF
11,12, | 14,23, | 11,12, | 11,13, | 11,12,
378397 13,15, 34 13,15, | 14,15, | 1541,
2.1, 24, 21,24, | 21,22, | 43,44,
3.1,3.2, 25,31, | 31,42, | 53,54
3.3, 3.4, 32,33, | 45,51,
42,51 34,43, 5.2
a4
040357316  n1seaNkUUUIIMillas  3(3-0-6)
wazuludianyseling ° ° °
(Micro and Nanoelectronics
Packaging Design)
040357317  managaugUnsallulasuay 3(3-0-6)
wludidnnseling °
(Micro and Nanoelectronics
Device Testing)
040357318  dandmsuussyiasilulasuas  3(3-0-6)
wludiannseingd °
(Materials for Micro and
Nanoelectronics Package)
040357319  msiaszilnludiofiuud 3(3-0-6)
dmsugunsnilulasuazunly
didnnseiind d d
(Finite Element Analysis for Micro and
Nanoelectronics Device)
3 $LaY) ot 3(3-0-6)
040357401 INYIATERILLA 'Jﬂ?lﬂiﬁﬂaﬂq ° ° ° °
(Materials Science and Engineering)
3 i 3(3-0-6)
040357402  law WHINIYAINVUEN ° ° ° °
(Advanced Physical Metallurgy)
040357403  Angeansuazvalulag 3(3-0-6)
nsfinnseu ® ® ® ® ]
(Corrosion Science and Technology)
040357404 INYIANFAINDALUBIVUG 3(3-0-6) ° ° ° °
(Advanced Polymer Science)
040357405  gaumnaranivesianiugs 3(3-0-6)
(Advanced Thermodynamics of ® o ® ®
Materials)
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ELO1 | ELO2 | ELO3 | ELO4 | ELO 5
(S) (S) (S) (@) @)
TQF TQF TQF TQF TQF
11,12, | 14,23, | 11,12, | 11,13, | 11,12,
378397 13,15, 3.4 13,15, | 14,15, | 1541,
21,24, 21,24, | 21,22, | 43,44,
31,32, 25,31, | 31,42, | 53,54
3.3, 3.4, 32,33, | 45,51,
42,51 34,43, 52
4.4
40357406  Fnwaziannzaesiant 0-
040357406 anwZANIZVDIIAATUEN 35060 | o ° ° ° °
(Advanced Materials Characterization)
040357407  wAlulagWauung 3(3-06) | o o ° °
(Thin Film Technology)
040357408  @dnaan 3(506) | o ° ° °
(Smart Materials)
040357409  Tandmsun1sUszynainig 3(3-0-6)
INTUNNE ° ° ° ° °
(Materials for Biomedical Application)
040357410  NSEUIUNIHANTARUILY 35060 | o ° ° ° °
(Nanomaterials Processing)
040357411  Tasuilukasinalulaguily  3(3-0-6)
UG ° ° ° ° °
(Advanced Nanomaterials
and Nanotechnology)
JAnnefZndvaay 3(3-0-6)
040357412  audinai@ndvosianuily ° ° ° ° °
(Physical Properties of Nanomaterials)
040357413  3oafmanizniefiu 3(3-0-6)
VEANIFINTTU ° ° ° ° °
(Selected Topics in Engineering
Materials)
040357901  &uyu 1 1(0-3-1) ° ° °
(Seminar 1)
040357902  duuun 2 1(0-3-1) PY ° °
(Seminar 1)
Inendnus 36
040357903  INBIUNUS ° ° ° ° °
(Dissertation)
040357904  INYIUNUG a8 ° ° ° ° °
(Dissertation)
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(Radiation Detection and Dosimetry)
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(Biosensors)
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(Advanced Theory of Semiconductor Devices)
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(Reliability and Failure Analysis of Micro and
Nanoelectronics Packaging)
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(Reliability and Failure Analysis of Micro and
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(Advanced Micro and Nanoelectromechanical Systems)
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(Semiconductor Packaging Materials)
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(Advanced Electromagnetics) (Advanced Electromagnetics)

040357901*  &uuun 1 1(0-3-1) | 040357901* &uuun 1 1(0-3-1)
(Seminar 1) (Seminar 1)
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(Advanced Electromagnetics) (Advanced Electromagnetics)
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(Selected Topics in Applied Optics)
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(Selected Topics in Laser Science and Engineering)
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(Selected Topics in Condensed Matter Physics)
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(Selected Topics in Laser Science and Engineering)

LS DIAMLRNIENPUNENd AN TATULUY

(Selected Topics in Condensed Matter Physics)
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3(3-0-6)
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040357212

040357301

040357302

040357303

040357304

040357305

040357306

040357307

BesnamzynsnuidndiBmeug 3(3-0-6)
(Selected Topics in Theoretical Physics)
nguivndaanssululasuazunludiannseling
miﬂﬁzﬂawiiﬁ;ﬁm%awaiwLLazmaaU%u’uqq 3(3-0-6)
(Advanced Integrated Circuit Packaging Assembly and Test)
walulagnisuszsAvguiludianvsednd 3(3-0-6)
(Nanoelectronics Fabrication Technology)
asideieuarmsiiaTgiauideme 3(3-0-6)
Tuusspdasilulasuazuiludidnnseiind

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

(Advanced Micro and Nanoelectromechanical Systems)

wlunaluladuazuiludidnnsedngd 3(3-0-6)
(Nanotechnology and Nanoelectronics)
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(Semiconductor Packaging Materials)
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Tulowuges 3(3-0-6)
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(Advanced Integrated Circuit Packaging Assembly and Test)
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(Selected Topics in Micro and Nanoelectronics 1)
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(Advanced Microfabrication and System Integration)
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(Nanofabrication Technology)
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(Advanced Micro and Nanoelectromechanical Systems (MEMS
and NEMS))
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(Graphene and Printed Electronics)
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ussiailulasuazunludidnnsedind
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Nanoelectronics Packaging)
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(Micro and Nanoelectronics Device Design for Wafer
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(Advanced Materials Characterization)
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(Thin Film Technology)
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040357317
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(Micro and Nanoelectronics Device Testing)
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(Materials for Micro and Nanoelectronics Package)
myenibludedsuddmsvgunsallilesuas 3(3-0-6)
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(Finite Element Analysis for Micro and Nanoelectronics Device)

NHUIVIIANIAINTIY
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