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01442511

01442512

01442513

wnARsWIneINsianuly
(Concepts of Nanomaterials Science)
unhginenmsiasuilunazuilumalulad nansinfudsnreudy
mpufiuned Areudnls meudunen nansegru Tassadusvadea
autiinana mennudeu el mewimdn maus NS isen
yasTaquilulazmsuszgns
Introduction  to nanomaterials  science and nanotechnology.
Quantum confinement effect. Quantum well, quantum wire and
guantum dot. Tunneling effect. Geometric structures. Mechanical,
thermal, electrical, maenetic, optical, catalytic properties of

nanomaterials and applications.

ndaATsiuasndnnTsaianuily
(Synthesis and Fabrication of Nanomaterials)

maduaTziiaquity nszviumslea-en wedluelsivdu uasmaied
HANNISLNAEATUSEENA

Syntheses of nanomaterials. Sol-gel, polymerization and radiation

processes. Fabrications and applications.

gavasansuazIamanivoeTaquly
(Thermodynamics and Kinetics of Nanomaterials)
nguesgMwanans dndgummamaniuasauduiusmgunna
fend guuwamansuediull gomwamaniadd gommarmandunlu
wrunigane Ysngmsalauddutanuily mawdsuigne
Laws of thermodynamics. Thermodynamic potential and
thermodynamic relation. Thermodynamics of surface. Statistical
thermodynamics. Nanothermodynamics. Phase diagram. Transport

phenomena in nanomaterials. Phase transition.

3(3-0-6}

3(3-0-6)

3(3-0-6)



01442514%  lassainuasaulRvasia

01442515

(Structure and Properties of Materials) _

Tassafueenaiuariusysewinesnoy Tanadvedaveuasiysiin
il autnAsdeasauin anuduiudseninanguuingluaslasaing
kAn Tseadregania Tnssadnveamediued audRvestaniiioades
auuiusseninlasauaranifvesdan |

Atomic structure and interatomic bonding. Structure of metals and
ceramics. Defect. Two and three dimensional symmetry. Relationship
between space group and crystal structure. Microstructure. Structures
of polymer. Related properties of materials. Relationship between

structure and properties of materials

AvUaeniedelfiRnng
(Practical Safety) _
winmsiuaraeadedufiRng arudeduietufifinig ms
navauesansantdu msvsuliunandess msdanmsmsiadisunsiy
svumaaitasmsimiu mstafutagmsfiwonds  asuRdRnng
meldussnadseeindwuenduasmataiad
Principle of practical safety. Risks in laboratory. Emergency
response. Risk assessment. Handling of hazardous chemicals.

Chemical inventory and storage. Storage and disposal of waste.

 Practical work under inert atmosphere with glove box and Schtenk

technigue.

o IJ LT3
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01442521  msldiafesdetuguasnsiinTeidnunsanizuesian

01442522%*

_(Advanced Instrumentation and Characterization of Materials)

winmsTHiafeslouarmaiansidnsasionzansiag wailang
dwnm Mmadeuudidiond aunlnsalndnsganduidiond aiunlnse
InUllndiannsoumeidiond Suwsusnawnlnsalal) sunuanlnsa
n¥ danshlaianuazidilaaninsalnd Woeasawudaninsalnd
undaUningund SnedesusnufnsTeiuud nsieseiidnnuiow

Principles of instrumentation and materials characterization.
Imaging techniques. X-ray diffraction. X-ray absorption spectroscopy.
X-ray photoelectron spectroscopy. Infrared spectroscopy. Raman
spectroscopy. UV-Vis spectroscopy. Fluorescence speciroscopy. Mass
spectrometry. Nuclear magnetic resonance spectroscolpy. Thermal

analysis.

nsuszandnafindulasaseuluianmans

(Application of Synchrotron Technigue in Materlals Science)
wasdulnsnseu nisldiadeslonasnsussgniuasdulasasou s

TiaszviesAussnaumuniuazlaseairevesiag (laseaiiegania

Tassainseauuile laseadrasvavavnanluninvewduasvauds -

affugu) MslasehiBananiwiasdeliunn msaiuatwingaaing

2)
=)

3

Synchrotron radiation. Instrumentation and applications of
synchrotron radiation. Chemical and structural analysis of materials
{ microstructures, nanostructures, atomic structures of crystalline and
amorphous solids). Quatitative and quantitative analysis. Visualization

of 3D structure.

' s &y
= ga3Ynisul g
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01442523

01442524*

01442531

JavssAlBdnnTousaznsinsen
(Electron Microscopy and Analysis) ‘
wallannganssmiBidnasey Sunshsevedidnasoutufiege ns
\Honvuresdidinnseu nipsanssmiBifnasounuudesi uazndes
qanssmididnaseunuudensin nsiiaswinmaaiilagimeiaganssem
fifnnseunazvpiinduiieitos
Electron mitroscopic techniques. Interaction of electron -and
specimen. Electron diffraction, transmission electron microscope and
scanning electron microscope. Chemical analysis using electron

microscopy and related techniques.

mylirreitugeenalainlalamainuio
(Advanced Characterization of Surface Photovoltage Technique)
nufnasndnnsvesiilalaamefifuin aruuansrsuasdngluih
seernseuintlansassvia matAsunlasamuuandavesdndlnii
savstoiilosnnlalnadiiuiy vnisiedesiio n1simsesdugauaznig
Uszgne
Theory and principle of surface photovoltage. Contact potential
difference (CPD) between two metals junction. Change of CPD by a

surface dipole. Instrumentation. Advanced analysis and applications

Tanuiludmivinermansdinw
(Nanomaterials for Bioscience)

Famurludwiuinsaianidinmm nsussenddedanndon s
vivusanszuaunismaineasnssuatedagualu Jagualudimiu
Ingrmaninisemns agualudedinmuazindunssy Tanuiluly
nssuFinsusmddmsunsitsdouaznisdhwvmenisuvmed Januity
Atslsiumannvans

Nanomaterials for biosensors.  Environmental applications.
Improvement of agricultural process by nanomaterials. Nanomaterials
for food science. Biological and pharmaceutical nanomaterials.

Nanomaterials in biomedical engineering for medical diagnosis and

therapy. Multifunctional nanomaterials.

* srevnlnlva
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01442532 ’aﬂﬁg‘tj'mflw‘llﬂsqa"sffmuﬂu | ‘ - 3(3-0-6)
(Nanostructured Biomaterials)
 Fagualuildlusuddanmuaznisunnd @i nslinsied
dnvnzlawz UiTeedatanfuddiinfdudthu nsusnaanaes
SanlufaunndondinmuasnisUsgnd
Nanomaterials used in biology and medicat fields. Properties,
characterizations, and host reaction to biomaterials. Degradation of

materifals in biological environment and applications.

01442541%  wadweslasaPanludwiugravwnsy 3(3-0-6)
(Nanostructure Polymer for Industry)
niinededuasmsdanTsd idnnssuvemediueilasadreunly
autRiBimenmvemededuunutly malinseidnuasanzusme
Aueilassadreuly nszviunistugunediweiiaznisUssgnidiuiy
nAMNTITU MsvEEi N RARLAEIATYgAR SN TIL ALY
Polymer chemistry and synthesis. Fabrication of nanostructured
polymer. Physical properties of nanosized polymer. Characterization
of nanostructured polymer. Polymer processing and applications for

industry. Up scaling process and fundamental engineering economy.

= A &
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01442542

01442543

mfnudsnefiwefiasiaguilulagldsd
(Modification of Polymer and Nanomaterial using Radiation)

surndafednldlunsdauweaue fuasTaquilu Sunshtervesiod
aRuLndnIfuazoymafiussglunedef infifedluneliuefuay
sguvasazaten wavesisdirnedued nsiianedwesnsifanediued
wuusiefs msuanaameuaz@eslssiuvemedweilnomsdmhdedd
wannsTuneTsdvesiaquilugunediuefuazn1susegnd

Radiation sources used in polymers and nanomaterials
modification. Interactions of electromagnetic radiation and charged
particles in polymers. Radiation chemistry of polymers and aqueous
system. Effects of radiation on polymers. Polymerization, grafted
copolymerization, polymeric degradation and cross- linking by
radiation induction.  Radiation fabrication of polymer- based

nanomaterials and applications.

nsduaszvnefiieinoaasyn
{Synthesis of Colloidal Polymer)

Sifatunefiuelniedy lesnmusinoaasyd dunshsenveteynin
ABaaBEA N1TMIANNEIANIzYBINDRlLeIARaaRYRmaLIATIANdDY
qanssaiBidnasou msnsudevaes uazn1siadouiivetaynin ns
Ussgnanedluesnenasediuasnsdiausinvemedinesneaans

Emulsion polymerization. Colloidal stability. Interaction between
colloidal particles. Characterization of colloidal polymer by electron
microscope, light séattering and particle movement. Applications of

colloidal polymer and surface modifications of colloidal polymer.

23"

3(3-0-6)

3(3-0-6)



24

01442544**  woRleTdaases T ' 3(3-0-6)
(Smart Polymer)
mMsdunUseianuagiafivainefineidonier M50ALUULALNNS
ar ¢ a for a fwr o fa' & o
Fuprzvinedeitanies wedwesdaderluguniniBidnvselinuaglnin

of

in Yagnadweslunsduaseiifualiduniduasmaisewiteon Taqds
wadwedmiumnaluladfrnmusznmsuwng

Classification and chemistry of smart polymers. Smart polymer
design and synthesis. Smart polymers in electronic and photonic
devices. Polymeric materials in organic synthesis and catalysis.

Polymeric materials for biotechnology and medicine.

01442551  pRsTINTRLAzEduATIER - 3(3-0-6)

(Natural and Synthetic Rubbers)
C aNdAnUeenETsueR 9in owUssnay 1ATeES e waraulRved
YIITIIUTIR NIFAALUTENNETTUIR vilauazanTRvesesdunsien n1s
FuaTizvnasmsulsglene

Significance of natural rubbers. Types, composition, structure and
properties of natural rubbers. Modification of natural rubbers. Types
and properties of synthefic rubbers. Synthesis and processing of

rubbers.

01442552  |ailuasBnduntenssssuni 3(3-0-6)
' (Chemistry and Physics of Natural Rubber)

Tassguuarlanadnslinanavasensssuni Uiitouaillussssuyd
msduasiziens prawsinassEriesRuiazesgn nsdeulasiuues
oW wiguvmamansdmiuen aulivduniinyosene andRdnanuy

" afnduasuuunainyade '

Conformation and molecular structure of natural rubber. Chemical
reactions in natural rubber. Synthesis of rubbers. Difference of raw
and cured rubbers. Crosslinking of rubbers. Thermodynamic theory
for rubber. Viscoelastic properties of rubber. Static and dynamic

mechanical properties of rubber.
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01442561

01442562

Tllpeavdng
{(Photovoltaics)

wanuagwalulabueslnlneamdnd Tanuazgunsal nsysannis
rudseduunlu Tassadraunlutasiuiio nsvszynddumaluladifs
wagafing

Principles and technology of photovoltaics. Materials and devices.
Integration of nanoscale, nanostructures and surfaces. Application in solar
technology.

s

Fanunlufeian
(Semiconductor Nanomaterials)

audRvosansheinimag Saquiluftasath Tassadraunundeey aaf
a157af1 n1761819UUTYUALNENIY NTEUIUNITUNIVBININE
NFEUIUMINTAA MIganAuuaravvioudauas anthiiinduas
Properties of semiconductor and semiconductor nanomaterials, Energy

band structure. Semiconductor statistics. Charge and energy transport.

Carrier diffusion process. Scattering process. Optical absorption and

reflection. Photo-conductivity.

25

3(3-0-6)

3(3-0-6)



01442563* - gunsaiBidnmsetindanurveads - o 3(3-0%6)
(Solid State Electronic Devices)
fa o L= € & o o ] o & w8 =]

UNTABIANNTIUNEAN TN wmgdaiuluansising walulad
aa " : a4 o o ' -] - -
Fanou yeunelavsanshediul seudafiay nszualussudofiiu
niudaweiaunliviomn gunsellWlndidnvsedinduaznslinsied -
Astifnwluiaguly

Semiconductor electronic  devices. Excess carriers in
semiconductor. Silicon technology. Metal-semiconductor junction. pn
junction. Current in pn junction. Field- effect transistors ( FET).
Optoelectronic devices and characterizations. Solar cells Case study

in nanomaterials.

01442591  szfpuAFAsemanensiagunlu | 1(1-0-2)

(Research Methods in Nanomaterials Science)
ndnuarsndeuitifenavineamistaquily mdmseityuiie

fvuaadanuid msnusndeyaitenisaununsity msdmue .

fetsuazimada Msllaszd Mswlana wazn1539nsalnan ity ms

Favhmsrudenmiauslunisussgunagnsdiud .
Principles and research methods in nanomaterials science,

problem analysis for research topic identification, data collection for

research planning, identification of samples and techniques. Analysis,

interpretation and discussion of research results; report writing for

presentation and publication.
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01442596.

01442597

01442598

01442599

L%ImLawwmﬁwmmsﬁ’aﬂuﬂu
(Selected Topics in Nanomaterials Science)
L'%’aqmwwmﬁwmmﬁaquﬂuluwﬁw%mmﬂiw Wadei3es
\WasuuUas luudazntamsiinu
Selected topics in nanomaterials science at the master’s degree

level. Topics are subject to change in each semester.

duinn
{Seminar)
msiausuazeAusedeiitraulanidnenisiaquilulusefu
Yseyayln
Presentation and discussion on current. interesting topics in

nanomaterialsscience at the master’s degree level.

Uy
(Special Problems)
= v L = & p 7 =3 = ol =
MafnyAuAIhMane M sTaauIlusEAul Sy niazssuissadou
Wusneau
Study and research in nanomaterials science at the master’s

degree level and compile into a written report.

nenfiwus
{Thesis)
FeluszrudiaginuasBoudsadouduineinus

Research at the master’s degree level and compile into a thesis.

1-3

1-12
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driinenudansznsasnseaufing

lafnsanaugonndasvavidngaiud

- To-unuana Tneszuy CHECO AnsEERY
i AUHeIIMg |
4 A (ﬁwﬁm) HAIIUNIUNINS ) wingns
Yoan o, T w.a. Uaglu T
fiddanasinwn ‘
1 | wwamduiin glafise” | sy 01442501 | 01442511
fermans1ansd 1. Modification of epoxidized natural rubber | 01442511 | 01442512
M. (irignaunyay) as a PLA toughening agent, 2562 01442512 | 01442514
weluladnsyaouinddn | 2. A Novel comb-shaped polymethacrylate- | 01442514 [ 01442521
AMNYATS ananTedy, 2546 | based g:opolyrners with immebilized 2,4- 01442541 | 01442543 |
-Ph.D. {Polymer Science) dihydroxybenzaldehyde for antifungal .01442543 014425%6
PHIRINTARMING Y, activity, 2560 01442596 | 01442597
2552 3. Effect of polycaprolactone-co-polylactide 01442597 | 01442598
copolymers’ arms in enhancing optical 01442598 | 01442599 |
transparent PLA toughness, 2559 01442599
* 9INTORSURRTOUNANG RS
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2548

Mast:ar (Matiere
Condensee)

Mational Graduate School
of Engineering Chemistry
of Lille, France, 2549
Doctorat (Molecules et
Matiefe Condensee)
Lille University of
Science and
Technology, France,

2553

structural and optical properties of MALO,
(M = Ni, Cu, Zn) aluminate spinel
nanoparticles, 2562

Optical properties and versatile
photocatalytic degradation ability of MALO,
(M = Ni, Cu, Zn) aluminate spinel
nanoparticles, 2561

Synthesis of nanocrystalline NiQ/Zn0O
heterostructured composite powders by
sol-gel auto combustion method and their

characterizations, 2561

=
g-uuana MITOUEDY
. Amiant3vIng
amu - - -
4 Aoyl (f@v13en) NASTUNINIYNTS deous wingns
Fomatu, ¥ wa. Ahy NEAN
ode 2 L
fignsansdne
2 UNATITUINT AN I 01442514 | 01442514
dtamansianst 1. Synchrotron X-ray absorption spectroscopy | 01442515 | 01442515
DEUG. (Sciences de la and cation distribution studies of NiALQO,, 01442521 | 01442521
Matiere) CuAl; 04, and ZnAl, O, nanoparticles 01442522 | 01442522
University Lille I, France, synthesized by sol-gel auto combustion 01442596 | 01442596
2546 method, 2562 01442597 | 01442597
M.S.T. (Physico-Chimie et | 2. In situ X-ray absorption fine structure 01442598 | 01442598
Economie de probing-phase evolution of CuFe,0, in 01442599 | 01442599
UEnergetique) nanospace confinement, 2562
University Lille |, France, | 3. Effect of calcination temperature on
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3 | weamnlgauu twesuas | MU 01442503 | 01442511
219758 1. Highly sensitive polyaniline-coated fiber 01442511 | 01442512
. @and) gas sensors for real-time monitoring of 01442512 | 01442515
UIMINRUNTEAIFAERT, ammonia gas, 2562 01442515 | 01442521
2543
) 2. Surface treatment with microwave plasma | 01442521 | 01442523
M.Sc. (Physics) .
uwrivenduuiing, 2549 improving PEDOT:PSS adhesion on natural | 01442523 | 01442562
Ph.D. (Physics) rubber, 2562 01442562 | 01442591
uwinendouiing, 2553 3. Molybdenum Carbamate Nanosheets as a 01442591 | 01442596
New Class of Potential Phase Change 01442596 | 01442597
Materials, 2560 01442597 | 01442598
andins 01442598 | 01442599
Light Induced Nanowires Assembly, 2559. 01442599
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fdfamsinen

4 | weaw nensesni NIt 01442502 | 01442512

HUnBmEnsIse i. Development of gelatin hydrogel pads 01442512 | 01442515
m.u. (i) incorporated with Eupatorium 01442515 | 01442531
UMV RN EASENERS, adenophorum essential ofl as antibacterial | 01442531 | 01442544
2548 wound dressing, 2562 01442541 | 01442596
M.Sc. (Chemistry) 2. Green and sustainable zero-waste 01442544 | 01442597
Free University of Berlin, conversion of water hyacinth (Eichhornia 01442596 | 01442598
Germany, 2552 crassipes) into superior magnetic carbon 01442597
Dr.rer.nat. (Bioanalytical composite adsorbents and supercabacitor 01442598
Chemistry) electrodes, 2562
University of Potsdam, |3, Moisture-resistant electrospun potymer
Germany, 2557 membranes for efficient and stable fulty

printable perovskite solar cells prepared in

hurnid air, 2562

4. Facile preparation of a magnetic carbon

adsorbent via simultaneous magnetization
and activation of sugarcane bagasse and

Fe?* and Fe* ions, 2562
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p Fjﬁuqﬁu (@9n3%) HAUNITIVINGG dous wingns
YpanUy, U w.a. WU JEuse
figudamsinmn 1

5 { wendBaniad gnide MUY 01442503 | 01442511

emansiansd 1. Revealing the diffusion of aluminum in | 01442511 | 01442521
. WEnd) organic solar cells, 2562 01442521 | 01442524 |
UInenNasuding, 2546 2.  Understanding effects of cesium in 01442561 | 01442561
. (fEnd) CHINH,),Pbl, for stabilizing CH(NH,),Pbl, | 01442563 | 01442563
‘i‘lma@ﬂicﬁwﬁwmﬁa, 2550 /CsPbl, interface under UV illumination, | 01442596 | 01442596
Us.a. Fand) ' 2562 01442597 | 01442597
PaNTIMINGIRY, 2554 |3, Modifying morphology and defects of | 01442598 | 01442598
Low—dimgnsional, semi-transparent 01442599 | 01442599
perovskite thin films via solvent type,
2562
4, CsPb¥X, (X = C\, Br, I) Nanocrystals:
Preparation, water-triggered
transformation behavior, and anti-
counterfeiting application, 2561
5. Surface photovoltage spectroscopy
study of ultrasonically sprayed-aerosol
CHyNH4Pbl, perovskite crystals, 2561
NSRS
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N ~ ot |
» B A Usuuse
fiduFansinm 1
6 | wienwedvm Uszaavie Y 01442502 | 01442511
Hheaans1asy 1. Temperature dependent diffusion of 01442511 | 01442513
M. (1Af) DMSO in CHyNH,Pbl; precursor films 01442513 | 01442544
UTMPIRENERTANERS, during layer formation and impact on 01442544 | 01442561 |
2548 solar cells, 2562 01442561 | 01442596
ma. (afldaWand) 2. Moisture-resistant electrospun polymer | 01442596 | 01442597
UNINEAUINBRTAERT, membranes for efficient and stable fully | 01442597 | 01442598
2551 printable perovskite solar cells prepared | 01442598 | 01442599
Us.n. (1nlgeRang) in humid air, 2562 01442599
WIS ERANERS, 3. Alkali-treated starches as a new class of
2557 templates for CaCO3 spherulite
formation: experimental and theoretical
studies, 2562
4, A combined theoretical and
experimental study of CHyNH,Pbl,
containing AVAI fitms prepared via an
intramolecular exchange process, 2561
5. Thickness of AVA* controls the direction
of charge transfer at TiO, / Pbl,
interfaces, 2561
6. Optimisation of stability and charge

transferability of ferrocene-

encapsulated carbon nanctubes, 2561
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7 | unRuds gavvoie Y 01442501 | 01442514
819158 1. The effect of a PARA rubber ball training 01442514 | 01442523
| 8.5. (Materials Science program on the hand and arm strength and | 01442523 | 01442596
and Engineering) the hand-eye coordination of older adults, | 01442596 | 01442597
Camegie Mellon .
University, USA, 2544 2562 01442597 | 01442598
Ph.D. (Materials Science 2. Improvement of filler-rubber interaction 01442598 | 01442599
and mechanical properties of silica/NR 01442599 |

and Engineering)
University of Virginia,

USA, 2552

vulcanizates by using masterbatch
processing, 2561

Synchrotron X-ray absorption spectroscopy
study of local structure in strontium-dopc_ed
hydroxyapatite, 2560

Bioaciivity, cytotoxicity and antibacterial
evaluation of undoped, Zn-doped, Sr-
Doped, and Zn/Sr-codoped hydroxyapatites
synthesized by a sol-gel method, 2560
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8 | unarnssiua vauius | uidy 01442512 | 01442512

Aiermansansd 1. Preparation of multifunctional 01442541 | 01442541
M. (TInen) poly(acrylic acid)-poly(ethylene oxide) | 01442542 | 01442542
NWINENABNYATANENS, 25431 nanogels from their interpolymer 01442591 | 01442591
. (hipdesinalulal) com;jlexes by radiation-induced 01442596 | 01442596
POENTAINTINEds, 2546 intramolecular crosslinking, 2561 01442597 | 01442597
Ph.D. (Polymer Science) 2. Piperidine-conjugated polyfunctional 01442598 | 01442598
PRBNTAIVNINENSY, 2551 star-shaped PLLA as a novel bio-based | 01442599 | 01442599
antioxidant additive for bioplastics, 2560
3. Alternative chftosan—based EPR
dosimeter applicable for a relatively
wide range of gamma radiation doses,
- 2560
4. Toxicity studies of six types of carbon
nanoparticles in a chicken-embryo
model, 2560
5. Electron beam induced water-soluble

silk fibroin nanoparticles as a natural

antioxidant and reducing agent for a

green synthesis of gold nanocolloid,

2559
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9 | weisini aflvEwad Ui 01442513 | 01442513

Hovwemansiansd 1. New approach on structure-property 01442514 | 01442514
M. (ad) relationships of stabilized naturat 01442532 | 01442532
wnendeuitag, 2537 rubbers, 2562 01442551 | 01442551
DEA (Chimie) 2. Foam rubber from centrifuged and 01442552 | 01442552
University of Mulhouse, creamed latex, 2562 (1442596 | 01442596
France, 2546 3. Self-assembly nucleic acid-based 01442597 | 01442597
Doctorat (Chimie) biopolymers: tearn from the néture, 01442598 | 01442598
University of Mulhouse, 2561 01442599 | 01442599
France, 2349 4. Effect of furfural on propoties of
natural latex: possibility for adhesive
application, 2560 .
5. Modification of pineapple leaf fiber
surfaces with silane and isodanate for
reinforcing thermoplastic, 2560
6. Utilizing celulose from sugarcane
bagasse mixed with poly{vinytalcohol)
for tissue engineering scaffold
fabrication, 2560
7. Characterization of cellulose

nanocrystals extracted from sugarcane
bagasse for potential biomedical

materials, 2560
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219198 1. Size-dependent adsorption sites in a 01442513 | 01442591

.. {and) Prussian blue nanoparticle: A 3D-RISM 01442514 | 01442596

Pransalumine iy, study, 2560 01442572 | 01442597

2539 2. Transferability of Polymer Chain Properties | 01442591 | 01442598

ma. Fand) between CoarseGrained and Atomistic 01442596 | 01442599

JaansaluTIvedy, Models of Natural Rubber Molecule 01442597

2543 Validated by Molecular Dynamics 01442598

Ph.D, (Functional Simulations, 2560 01442599

Molecular Science) 3. A 3D-RISM/RISM study of the oseltamivir

The Graduate University binding efficiency with the wild-type and

for Advanced Studies, resistance-associated mutant forms of the

Japan, 2551 viral influenza B neuraminidase, 2559
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Theory and principle of surface photovoltage. Contact potential difference (CPD) between two

metals junction. Change of CPD by a surface dipole. Instrumentation. Advanced analysis and applications.
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Structures of liquid and polymer. C&ﬂat
structure: lattices, directions and planes in
crystal. Two and three dimensional
symmetry. Relationship between space
group and crystal structure. X-ray scattering
and X-ray diffraction technigues for

structural analysis.
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Atomic structure and interatomic
bonding. Structures of metal and ceramic.
Defects. Two and three dimensional
symmetry. Relationship between space
group and crystal structure. Microstructure.
Structures of polymer. Related properties of
materials. Relationship between structure

and properties of materials.
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Principles of instrumentation and
materials charactérization using: irmaging
. techniques, x-ray spectroscopies, mass
spectrometry, optical, vibrational and
nuclear magnetic resonance spectroscopies,

thermal analysis.
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Principles of instrumentation and
materials characterization. Imaging
techniques. X-ray diffraction. X-ray
absorption spectroscopy. X-ray
photoelectron spectroscopy. Infrared
spéctroscopy. Raman spectroscopy. UV-Vis
spectroscopy. Fluorescence spectroscopy.
Mass sbectrometr-y. Nuclear magnetic

resonance spectroscopy. Thermal analysis.
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Application of Synchrotron Application of Synchrotron
Technique in Materials Science Technique in Materials Science
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Instrumentation and applications of
synchrotron techniques for material
characterization. X-ray absorption
spectroscopy (XAS). X-ray scattering.
Photoemission and Auger spectroscopies.
Low-energy electron diffraction (LEED).

Electron spectromicroscopy.
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Synchrotron radiation. Instrumentation
and applications of synchrotron radiation.
Chemical and structural analysis of materials
{microstructures, nanostructures, atomic
structures of crystalline and amorphous
solids). Qualitative and quantitative analysis.

Visualization of 3D structure.

‘v
mmw@ﬂau
= o o, v
i"lﬂﬁ%ﬂ'ﬂHﬂﬂﬁﬂﬂﬂiﬂﬂﬂlﬂ%u'}ﬂﬂ 399 3.2

o “ a = y ar = N .
weuflignnNTINsEIERNSURRTUAINATE IuNaNTsISEU3VANgATds18AYn (Curriculum Mapping)

o e v
‘i"lEJaSlﬁlﬂﬂmuﬂﬂﬁﬂg‘luﬂulﬂﬂ dqa 3




o mop W

59

22

wuuiauaveUTuUTeseivT
FEAUTMANRNY
medvrianand anzAnendidas .
Fruaumhefin (tu.usses-t U iR s-vLAnnmenuias)
siaRY 01442522 ‘ 3(3-0-6)
foivmwilne  asusvondinaiiadulasasouluTananans
%a"‘mﬂmmé’anqw Application of Synchrotron Technigue in Materials Science
Pedviiveufulssagluninafussiuinfinfnw fad
) Fvuenlundngnsivemansumitudin amidviinenmsianuniy
() Fvuendediv
('Y Arenien
() ANUEIMTEMIUNENGAT oo HUTIU . connnssorines
SanfidesBounnrou il ‘
FunfideaFeuniondu Lifl
fuidavisiedun Fuil 21 Weu nuaus waet. 2563
ngusrasdlunisiay/divdgsein
6.1 A Ay rasneiTuaztAna lunITU UL
- mAdmswvishunmameuazauiiesianieomaiafiulasaseu frmddguazdndudonsinu ns
Waun uasmsiaguidszendldluaiudieag m‘sﬂ%’uﬂqeﬂﬁmﬁi’mqﬁssﬁaﬁtﬁaﬂ%’uLﬁawﬂﬁﬁuaﬂama
aseurgumATAR1e At dudmiunsliaseiian
6.2 nadnsARnTuiuian
SaenuseianeilassainsasTaauiingne faasaidussivgani seiuunly wasseifuosnon

fowailafulasnsoula



61

.30, 2-2

wuulEaYaUTUUTIEIN
szaulindinfnw
MR TERAEns AnTIVeNATans
Tmumieia (u.ussene-gu i oRms-ou Anydaamies)
1. e 01442541 ‘ 3(3-0-6)
Fodmmwilne  woRwedlassadauludwidunamnssy
Hodunnndange  Nanostructure Polymer for Industry
2. swinilveuiuuseglumsinssiudufindnunded
) Awienluvdngasivermansumniuda sy aauily
() Jendedy
") Aruenden

() WEMSEMIUNENERS......r. N L W
o :‘ o 1 1
Ardnadeunanou | lud
- ey o 2 o ™
FunndoaSeunioudy Tull

ot al

o a = o o 4 ar
UNIANITIUIUN W 21 1oy QNﬂ'TWUﬁ{ WA, 2563

S U p W

nguszasdlupaimu/UFulseein

6.1 ANuMAgTaITETvILaZIMARA lUNTYTUUTS

o & < o =3 1 o~ 1/ af ar a . =

Pwinililevifsriulagmoiiwedlasivuly avudenaudilafsfunsdusmed msliased wasms
& & = 13 i ! o v o w o w Y] od
Fuzuisaweimeslasaiiounly Fedipuddydmiumsimnuianssumeiuagfiodluussyndlugaamnssy,
1 ] - o L4 = 4‘ =
#neq e manvasuasmaluladdnm gramnssudidnusednddeaiey gramnssuderndhinmuasedifanm

v G oo 3 o & PR v oo o
graMNITINIUIMEATUIeT Arludsdanudndulunsuiudguilemdielifieniua uavassuaguiiimsugns
masmswinuasiasugmansimnsaeiugu dmiumsussandlugramnssy
o gol o 4:’!’ ar &

6.2 WaawsLnIuAUdA
= ] u:‘l e L3 = 12 ' LY L%
Tanannsmhauiildluimnianneduesianaiuluiionsussyndldlfaddussivgnamnsu

v < a a : a_de < v &
uazdennrostulUBBUW AT veRawuuRLlUgrsvgianduindeudiouinngsy



7. msadivuiisunisuiudsenein

. a ) = J '
TEIVNAY TevnUsulg - feiReuias
~ = " : : p — ' — T
01442541 wedwaflasadauily  3(3-0-6) | 01442541 wedweslassadreunlu 3(3-0-6) | WanudeIn
dmivaraminT
Nanostructured Polymer Nanostructured Polymer for
tndustry
a dAuv  a | |=z. a oAy = ' 14
TMnasisuNINey i FpidoaSouuaneoy Tl
a  dv « Y o 1 P L ) w ™
Jfisoadaunioniu  Tadl SiiiaaSounsoudu il
maguneseis (Course Description) fafueseden {Course Description) Yiuugarnetue
inedefuaznisdunsedt ndanssuves wilweAwetuazansduasied ndanssuves | 5987

wolwaslaseaitauilu audRldanen neeIne
Awpfvwnunly Mmsirsevdnuuslanizvad
waBaslassadeuly nssummmsiugy
wodwesuasnisuszgnd

Polymer chemistry and synthesis.
‘Fabrication of nanostructured potymer.
Physical properties of nanosized polymer,
Characterization of nanostructured polymer.

Polyrer processing and applications.
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Polymer chemistry and synthesis.
Fabrication of nanostructured polymer.
Physical properties of nanosized polymer.
Characterization, of nanostructured polymer.
Polymer processing arid applications for
industry. Up scaling process and

fundamental engineering economy.
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Computational modeling of polymer. Smart
polymer in electronic and photonic device.
Polymeric biomaterial for bictechnology and
"medicine. Polymeric material in organic
synthesis and catalysis. Molecularty imprinted

polymer. Stimuli responsive polymer.
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Classification and chemistry of smart
polymers. Smart polymer design and synthesis.
Smart polymers in electronic and photonic
devices. Polymeric materials in organic

synthesis and catalysis. Polymeric materials for

bictechnology and medicine.
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Semiconductor electronic devices. Excess
carriers in semiconductor. Silicon technology.
Metal-semiconductor junction. pn junction.
Current in pn junction. Field-effect transistors
(FET). Optoelectronic devices and

characterizations.
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Semiconductor electronic devices.
Excass carriers in semiconductor. Silicon
technology. Metal-semiconductor junction.
pn junction. Current in pn junction. Field-
effect transistors (FET). Optoelectronic
devices and characterizations. Solar cells

Case study in nanomaterials.
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Sathorntuck, S.; Choochottiros, C. Modification of epoxidized natural rubber M i
as a PLA toughening agent, J. Appl. Polym. Sci. 2019, 136, 48267, 7 pages.
Chantaset, N.; Ajiro, H; Akashi, M.; Choochottiros, C. A Novel comb-shaped M 1
polymethacrylate-based  copolymers  with  immobilized 2, 4-
dihydroxybenzaldehyde for antifungal activity, Polym. Bull. 2018, 75, 1349-
1363.
Choochottiros, C. Effect of polycaprolactone-co-polylactide copolymers’ M 1

arms in enhancing optical transparent PLA toughness, Macro. Res. 2016, 24,

838-846.
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Tangcharoen, T.; Klysubun, W.; Kengmark, C. Synchrotron X-ray absorption
spectroscopy and cation distribution studies of NiAlO,, CuALQ,, and ZnAl,0,
nanoparticles synthesized by sol-gel auto combustion methed. /. Mol Struct.

2019, 1182, 219-229.

Khemthong, P.; Kongmark, C; Kochaputi, N.; Mahakot, S.; Rodpom, S,;
Faungnawakij, K In situ X-ray absorption fine structure probing-phase
evolution of CuFe,O, in nanospace confinement, Inorg. Chem. 2019, 58,

6584-6587.

Tangcharoen, T.; T-Thienprasert, ); Kongmark, C Effect of calcination
temperature on structural and optical properties of MALO, (M = Ni, Cu, Zn)
aluminate spinel nanoparticles, .. Adv. Ceram. 2019, 8, 352-366.

Tangcharoen, T.; T-Thienprasert, J; Kongmark, C. Optical properties and
versatile photocatatytic degradation ability of MALO, (M = Ni, Cu, Zn)
aluminate spinel nanoparticles. J. Mater. Sci. - Mater. Electron. 2018, 29,
8995-9006.

Tangcharoen, T.; Klysubun, W.; Kongmark, C. Synthesis of nanocrystalline
NiO/ZnO heterostructured composite powders by sol-gel auto combustion
method and their characterizations. J. Mol. Struct. 2018, 1156, 524-533.
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Indarit, N.; Kim, Y. H.; Petchséng, N,; Jaisutti, R.; Highly sensitive polyaniline-
coated fiber gas sensors for real-time monitoring of ammonia gas, RSC Adlv.,
2019, 9, 26773-26779

Meesawat, K.; Thana, K; Jaisutfi, R, Pet'chsang, N.; Surface treatment with
microwave plasma improving PEDOT:PSS adhesion on natural rubber, *in IOP
Conf. Series: Materials Science and Engineering, 2019, 526, 012045, 4 pages,
| The International Conference on Materials Research and Innovation (ICMARY).

The Emerald Hotel, Bangkok
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Zhukovskyi, M,; Plashnitsa, V.; Petchsang, N.; Ruth, A; Bajpai, A:: Vietmeyer,
F;, Wang, Y, Brennan, M, Pang, Y; Werellapatha, K; Bunker, B;
Chattopadhyay, S.; Luo, T, Janko, B, Fay, P, Kuno, M. Molybdenum
Carbamate Nanosheets as a New Class of Potential Phase Change Materials,

Nano Lett, 2017, 17, 3902 -3906.

o [ =
3, HAIUNNITINT IUANEISEY

Light Induced Nanowires Assernbly, 2559.
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Chuysinuah, P.: Chimnoi, N.; Reuk-gam, N; Khlaychan, P.; Makarasen, A,
Wetprasit, N.; Dechtrirat, D. ; Supaphol, P.; Techasakul, S. Developmént of
gelatin hydrogel pads incorporated with Eupatorium adenophorum essential

oil as antibacterial wound dressing. Polym. Bull, 2019, 76(2), 701-724,

Saning, A; Herou, S.; Dechtrirat, D.; leosakulrat, C; Pakawatpanurut, P;
Kaowphong, S.; Thanachayanont, C,; Titirici, M. M,; Chuerchom, L. Green and
sustainable zero-waste conversion of water hyacinth (Eichhornia crassipes)
info superior magnhetic carbqn composite adsorbents and supercapacitor

electrodes, RSC Adv. 2019, 9, 24248-24258,

Prajongtat, P.; Sriprachuabwong, C; Wongkanya, R; Dechtrirat, D
Sudchanham, J.; Srisamran, N.; Sangthong, W.; Chuysinuan, R; Tuantranont,
A; Hannongbua, S.; Chattham, N. Moisture-resistant electrospun polymer
membranes for efficient and stable fully printable perovskite solar cells

prepared in humnid air, ACS Appl. Mater. Interfaces 2019, 11, 27677-27685.

Pananon, P.; Sriprachuabwong, C; Wisitsoraat, A,; Chuysinuan, P;
Tuantranont, A,; Saparpakomn, P.; Dechtrirat, D. A facile one-pot green
synthesis of gold nanoparticle-graphene-PEDOT:PSS nanocomposite for
selective electrochemical detection of dopamine. RSC Adv. 2018, 8, 12724-
12732,
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Rujisamphan, N.; Tang, I~M; Sutthibutpong, T.; Amormkitbamrung, V.; Supasai,
T. Revealing the diffusion of aluminum in organic solar cells. Jon. /. Appl.
Phys. 2019, 58, 050904, 4 pages.

Limpamanoch, P; Rujisamphan, N.; Kumnorkaew, P.; Amornkitbamrung, V.;
Tang, .M. Zhang, Q. Supasai, T. Understanding effects of cesium in
CH(NR,),Pbl, for stabilizing CH(NH,),Pbly/CsPbl, interface under UV
illumination, /. Phys. Chem. C 2019, 123, 12117-12125,

Ponchai, J; Keewurai, P; Boonthum, C; Pinsuwan, K; Supasai, T;
Sahasithiwat, S.; Kanjanaboos, P. Modifying morphology and defects of low-
dimensional, semi-transparent perovskite thin films via solvent type, RSC
ADV. 2019, 9, 12047-12054.

Yu, X.; Wu, L; Hu, H; Chen, M,; Tan, Y.; Yang, D,; Pan, Q.; Zhong, Q.; Supasal,
T.; Zhang, Q. Cs,PbX, (X = CL, Br, I) Nanocrystals: Preparation, water-triggered
transformation behavior, and anti-counterfeiting application. Langmuir. 2018,

34, 10363-10370.

Henjonechom, N.; Rujisamphan, N.; Tang, |- M; Supasai, T. Surface
photovoltage spectroscopy study of ultrasonically —sprayed-aerosol
CH4NH,Pbl; perovskite crystals. Phys. Status Solidi A 2018, 215, 1800133, 8

pages.
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Tan, Q.; Hinrich, K; Huang, M.D.; Fangler, S.; Rappich, J:; Prajongtat, P.; Nickel,
N.; Dittrich, T. Temperature dependent diffusion of DMSO in CH3NH5Pbl,
precursor films during layer formation and impact on solar cells, ACS Appl.

Energy Mater., 2_019, 2, 5116-51253.

Prajonetat, P.; Sriprachuabwong, C; Wonekanya, R,; Dechtrirat, D,
Sudchanham, J,; Srisamran, N.; Sangthong, W.; Chuysinuan, P.; Tuantranont,
A.; Hannongbua, S.; Chattham, N. Moisture-resistant electrospun polymer
membranes for efficient and stable fully printable perovskite solar cells

prepared in humid air, ACS Appl. Mater. Interfaces 2019, 11, 27677-27685.

Prajongtat, P,; Saparpakofn, P.; Asamo, S.; Hongsprabhas, P.; Israkarn, K. Alkali-
treated starches as a new class of templates for CaC03 spherulite formation:

experimental and theoretical studies, J. Cryst. Growth, 2019, 522, 45-52.

Prajongtat, P. and Hannongbua, S. A combined theoretical and experirmnentat
study of CH;NHsPbl; containing AVA! films prepared via an intramolecular
exchange process, J. Phys. Chern. C. 2018, 122, 19705-19711.

Prajongtat, P.; Dittrich, T.; Hinrichs, K; Rappich, J. Thickness of AVA™ controls
the direction of charge transfer at TiO; / Pbl, interfaces. J. Phys. Chem. C
2018, 122, 5020-5025. |

Prajongtat, P.; Sriyab, S.; Zenteraf, T.; Hannongbua, S. Optimisation of stability
and charge transferability of ferrocene-encapsulated carbon nanotubes. Mol.

Phys., 2018, 8, 9-18,
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Janﬂrern, R.; Singnoy, C.; Suwanna, P.; Somsongkul, V.; Prajitr, A.; Ditwichairut,
R.; Suwannarat, W.; Sakdivilaiskul, S. The effect of a PARA rubber ball training

program on the hand and arm strength and the hand-eye coordination of |.

older adults, ) Health 5ci. 2019, 9, 12-18,

Buakhlee, W.; Suwanna, P.; Keawwattana, W. Improvement of filler-rubber
interaction and mechanical properties of silica/NR vulcanizates by using

masterbatch processing, Key Eng. Mater. 2018, 777, 44-49.

Bootchanont, A,; Sutikulsombat, S.; Temprom, L.; Chanlek, N.; Kidkhunthod,
P.; Suwanna, P.; Yimnirun, R. Synchrotron X-ray absorption spectroscopy
study of local structure in strontium-doped hydroxyapatite, Ceram int. 2017,
43, 11203-11027.

Temprom, L.; Seet, 5.L.; Tippayawat, P.; Suwanna, P. Bioactivity, cytotoxicity
and antibacterial evaluation of undoped, Zn-doped, Sr-Doped, and Zn/St-
codoped hydroxyapatites synthesized by a sol-gel methed, Chaing Mai J. Sci.
2017, 44, 630-639. :
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Rattanawongwiboon, T., Ghaﬁ’arldu, M., Sttekin, S.D., Pasanphan, W., Glven, M '1
O. Preparation of multifunctional poty(acrylic acid)-polylethylene oxide)
nanogels from their interpolymer complexes by radiation-induced
intramolecular crosslinking. Colfoid Polym. Sci. 2018, 296, 1599-1608.
Haema, K, Piroonpan, T., Taechutrakul, S., Kempanichkul, A, Pasanphan, W. M 1
Piperidine-conjugated polyfunctional star-shaped PLLA as a novel bic-based
antioxidant additive for bioplastics. Polym. Degrad. Stab. 2017, 143, 145-154.
Pirbonpan, T. Katemake, P. Panritdam, E, Pasanphan, W. Alternative M 1
chitosan-based EPR dosimeter applicable for a relatively wide range of
gamma radiation doses. Radiat. Phys. Chem. 2017, 141, 57-65.
Kurantowiczl, N., Halik, E.H.G,, Strojny, B., Hotowy, A., Grodzik, M., Piast, R., M 1
Pasanphan, W., Chwalibog, A. Toxicity studies of six types of. carbon
nanoparticles in a chicken-embryo model. Int. J. Nanomed. 2017, 12, 2887~
2898.
Wongkrongsak, S., Tangthong, T., Pasanphan W. Electron beam induced M 1

water-soluble silk fibroin nanoparticles as a natural antioxidant and reducing
agent for a green synthesis of gold nanocolloid. Radiat. Phys. Chem. 20186,
118, 27-34,
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Characterization of cellulose nanocrystals extracted from sugarcane bagasse

for potential biomedical materials, Sugar Tech. 2017, 7, 1-14.
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Chollakup, R; Suwanruji, P; Tantatherdtam, R, Smitthipong, W. New |[. M 1
approach on structure-property relationships of stabilized natural rubbers, /.
Polym. Res., 2019, 26:37, 1-11.
.| Suksup, R; Sun, Y.; Sukatta, U.;Smi‘fthipdng, W. Foam rubber from centrifuged M 1
and creamed latex, /. Polym. Fne, 2019, 39, 336-342.
Pakorn pad'ungsit, P.; Smitthipong, W.; Chworos, A. Setf-assembly nucleic acid- M 1
based biopolymers: learn from the nature, /. Polym. Res., 2018, 25:45, 1-9.
Vaithanomsat, P.; Janchai, P.; Punsuvon, V.; Smitthipong, W. Effect of furfural M 1
on the properties of natural latex: possibility for adhesive application, Rubber
Chem. Technol. 2017, 90, 642-650.
Suwanruji, P.,; Tuechart, T.; Smitthipong, W.; Chollakup, R. Modification of M 1
pineapple leaf fiber surfaces with silane and isocyanate for reinforcing
thermoplastic, .. Thermoplast, Compos. Mater. 2017, 30, 1344-1360.
Lam, N.T.; Chollakup, R; Smitthipong, W. Nimchua, T.; Sukyai, P. Utilizing M 1
cellulose from sugarcane bagasse mixed with poly{vinylalcohol) for tissue
engineering scaffold fabrication, Ind. Crop. Prod. 2017, 100, 183-197.
Lam, NT,; Chollakup, R; Smitthipong, W. Nimchua, T; Sukyai, P. M 1
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Ruankaew N., Yoshida N, Watanabe Y., Nakayama A., Nakano H,
Phongphanphanee S. (2019) “Distinct ionic adsorption sites in defective

Prussian blue: a 3D-RISM study”, Phys. Chem. Chem. Phys., 21, 22569-

22576.

Raunkaew N., Yoshida N., Watanabe Y., Nakano H., Phongphanphanee

S., Size-dependent adsorption sites in a Prussian blue nanoparticle: A |-

3D-RISM study, Cham. Phys. Lett. 2017, 684, 117-125.

Phanich J.,, Rungrotmongkol T., Sindhikara D., Phongphanphanee S,
Yoshida N., Hirata F., Kungwan N., Hannengbua 5., A 3D-RISM/RISM study
of the oseltamivir binding ef'ﬁciency with the wild-type and resistance-
associated mutant forms of the viral influenza B neuraminidase, Protein

Sci. 2016, 25, 147-158.
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IAlAT9598391 (Course Outline) Frrutalusussene
1.Electrical properties of semiconductor surface : 9 -
1.1 Fundamental concept
1.2 Gap states
1.3 Surface space charge region
1.4 Surface dipole
2 Surface photovoltage (SPV) 3
2.1 Basic concepts
2.2 Super-band gap SPV
2.3 Sub-bandgap SPV
3 Principle of SPV 9
3.1 Contact potential difference (CPD)
3.2 Change of CPD by a surface dipole
3.3 Role of the surface dipole on the CPD sign
3.4 Light induced change of a surface dipole
3.5 Surface space region of a semiconductor under illumination
3.6 SPV aspect of the parallel plate capacitor
4. Experimental method 1z
4.1 The kelvin probe arrangement
4.2 The fixed capacitor arrangement
4.3 Principle of the lock-in amplifier
4.4 Modulated SPV in the fixed capacitor
4.5 In phase and phase-shifted by 90° signals on modulated SPV
5. Advanced analysis and applications 12
5.1 Tail state energy distribution '
5.2 Onset energy
5.3 Surface band bending and dipoles
5.4 Carrier diffusion length
U

&
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AlaTeseiEn (Course Outline) Frnutiluussene

1. Atomic structure, interatomic bonding and related properties

Structure of metals

Structure of ceramic materials

Imperfections in atomic and fon arrangements

Mechanical properties _

Development of microstructure and alteration of mechanical properties
Symmetry )

Space group ]

Database and international tables for crystallography

V@ N m AW N

,...
e

Structure of polymers
Thermal properties and mechanical properties of polymers

[y
—

rélated to structure
Structure of rubbers and related properties
71
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LAlATIT18739 (Course Outline)

1.

e A S S

10,

Thermal analysis of materials

Fluorescence spectroscopy

Ultraviolet-Visible spectroscopy

Infrared and Raman spectroscopy

X-ray absorption spectroscopy

X-ray photoelectron spectroscopy

X-ray diffraction

Imaging technigues

- Electron microscopies

- Scanning probe microscopies

Mass spectrometry

Nuclear magnetic resonance spectroscopy
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1.
2.
3.

Synchrotron

Theory of photon and electron interactions with matters

X-ray absorption spectroscopy
3.1 Principle and applications
3.2 Data analysis _
X-ray fluorescence spectroscopy
4.1 Principle and applications
4.2 Data analysis
Photoemission and Auger spectroscopies
5.1 Principle and applications
5.2 Data analysis .
Photoemission electron microscopy
X-ray tomography
X-ray scattering
8.1 Principle and applications
8.2 Data analysis
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1.

. Free carriers in semiconductors
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Semiconductor electronic devices

. Silicon technology

. Metal-semiconductor junction

. pn junction

. Current in pn junction

. Field-effect transistors (FET)

. Optoelectronic devices and characterizations

. Case study
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