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WA Fos1eivn

040355101  wiwanlwihuszend

(Applied Electromagnetic)
040355102  namansmouRNUsEand

(Applied Quantum Mechanics)
040355103 UftAnsianddugs

(Advanced Physics Laboratory)
040355104  duuun 1

(Seminar 1)
040355105  &uuun 2

(Seminar 1)

IuundIein (Ussene-Ufia-Anedaenuies)
3(3-0-6)

3(3-0-6)
1(0-2-1)
1(0-2-1)

1(0-2-1)


patsron
Underline


a a s a a =
ANPIUNUT (Unsikazannadnen)

IREIY Fosrein FIUIURUIAA
040355901  AneNtnus 12
(Thesis)
HnuuReugaamnssy (avfafnen)
WY Fosre3w FIUIUNUIAA
040355801  AnUjURugnamnssy 6

(Industrial Internship)
UUINIBLEDN
ThinfnwdeniSou 1 wyusdv selull

1. wausIvdanssululasuazunludidannsaiing

(Micro and Nano Electronics Engineering Option)

W3V Jas1e3un uundIein (Ussene-Ufia-Anedenuies)

040355201  WandansistiuazgunsniansAsind 3(3-0-6)
(Semiconductor Physics and Devices)

040355202  N13UTENOUUTIYININITTINUALNAABY 3(3-0-6)
(Integrated Circuit Packaging Assembly and Test)

040355203 wialuladmsuszAvglulasuazurludidnvseiing 3(3-0-6)
(Micro and Nanoelectronics Fabrication Technology)

040355204  mseenwuUINasTIiTowdy 3(3-0-6)
(Introduction to Integrated Circuit Design)

040355205  msiasizslnludioamud 3(3-0-6)
(Finite Element Analysis)

040355206  NTIATILAAELY 3(3-0-6)
(Failure Analysis)

040355207  ArwideieluusTiueiesTm 3(3-0-6)
(Integrated Circuit Packaging Reliability)

040355208  N1598NLUUINITAINALAYDYLUIGRN 3(3-0-6)
(Digital and Analog Circuit Design)

040355209  svuulniieiesnasziulilasuazunly 3(3-0-6)
(Micro and Nanoelectromechanical Systems)

040355210  wilunalulad 3(3-0-6)
(Nanotechnology)

040355211 TUsunsudsaguneadfdviuaugaainnssy 3(3-0-6)

(Statistical Package Software for Industry)
040355212  Sasdnenizyesnululasiasunludidnnseiind 3(3-0-6)

(Selected Topic in Micro and Nanoelectronics)

2. wyuvnalulagduiindaya
(Data Recording Technology Option)
FWEIY Fosrein IuIUnUIEAR (UsTee-UuR-Anedienuias)
040355301  szuugedmiunistuiindeyalusisafaninsn 3(3-0-6)
(Hard Disk Drive Recording Subsystem)
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040355302  lesluladuaznalnuesansadaninsy 3(3-0-6)
(Hard Disk Drive Mechanics and Tribology)

040355303  walulagiduuranagmslassinaanuy 3(3-0-6)
(Thin Film Technology and Characterizations)

040355304 mstuindeyalngldauuusindndoasu 3(3-0-6)
(Fundamental of Magnetic Recording)

040355305  n1sAuANweslikuuRAITadmsuasafadla s 3(3-0-6)
(Digital Servo Control for Hard Disk Drive)

040355306  wgufnsdnsiadmsuaunsaiifiudeya 3(3-0-6)
(Coding Theory for Data Storage Devices)

040355307  wiadiamsdendedmiugunsaiifuteya 3(3-0-6)
(Interfacing Technique for Data Storage Devices)

040355308  msvinvdesteyadmiunszuiunsnan 3(3-0-6)
(Data Mining for Manufacturing)

040355309  gunsallednammdmiunisiiudeya 3(3-0-6)
(Solid State Devices for Data Storage)

040355310  wiAluladiawwesuaznsussend 3(3-0-6)
(Laser Technology and Applications)

040355311 mﬁm‘uau?ﬁﬂuLﬁauLLazmﬁﬂamﬂéasﬂw%aam 3(3-0-6)
(Contamination and Electro-static Discharge Control)

040355312 mstufindeyalasldauunsindndugs 3(3-0-6)
(Advanced Magnetic Recording)

040355313 walulagmnarsduiindeya 3(3-0-6)
(Recording Media Technology)

040355314  nsUsznanadyaadmsuaunsaliiudeya 3(3-0-6)

(Signal Processing for Data Storage Devices)
040355315 (Fesdmawizmemnumaluladvuiindeya 3(3-0-6)
(Selected Topic in Data Recording Technology)
3. wyudnWandidaysannis
(Integrated Physics Option)

WAV Fosredn Iuumiaeiin (Ussene-Ufua-Anedaenuied)

040355401  WaANAFIAIUIN 3(3-0-6)
(Computational Physics)

040355402  ndnn1smisindnsuaesdieinemans 3(3-0-6)
(Principle of Measurements for Scientific Instrumentation)

040355403  WANIMYIVISIALONG 3(3-0-6)
(X-ray Crystallography)

040355404  Januily 3(3-0-6)
(Nanomaterials)

040355405  msUszAvggUnsaiansAsthseiuunly 3(3-0-6)

(Nanofabrication of Semiconductor Devices)
040355406  \Asesllomyinendmanituasdmiuiagiianansieiah 3(3-0-6)

(Advanced Scientific Instrumentations for Semiconductor Materials)



040355407  WaAndlwanaina 3(3-0-6)
(Solid-state Physics)

040355408  audfilenauaziisivanivihvesiaguouds 3(3-0-6)
(Mechanical and Electromagnetic Properties of Solid Materials)

040355409  Twllaiing 1 3(3-0-6)
(Photonics 1)

040355410  ullailind 2 3(3-0-6)
(Photonics 1)

040355411  FilAndiug 3(3-0-6)
(Fundamentals of Biophysics)

040355412 TWAnATIA I 3(3-0-6)
(Computational Biophysics)

040355413 WAndn19NYNT 3(3-0-6)
(Agro Physics)

040355414 WaAndugi 3(3-0-6)
(Soil Physics)

040355415  WAndAme 3(3-0-6)
(Textile Physics)

040355416  Sesfmanizyneinuiidndansising 3(3-0-6)
(Selected Topic in Semiconductor Physics)

040355417  Besdmanzyneinulilaing 3(3-0-6)
(Selected Topic in Photonics)

040355418  Sesfnianizyneinuiiiand 3(3-0-6)

(Selected Topic in Biophysics)
040355419  389ARRN e uiENdn1sinens 3(3-0-6)
(Selected Topic in Agro Physics)
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I 1 aansAne® 1

IREIYT Fosreivn FIUIURUIAA
040355101  uwslwanlwiuszand 3(3-0-6)
(Applied Electromagnetic)
040355104  duuun 1 1(0-2-1)
(Seminar 1)
040355xxx AU UFOAANIZUIUS 3(3-0-6)

(Technical Elective Course)
9 7 WUWAA



I 1 aansAne® 2

AN Foseivn FIUIURUIAA
040355102  nNafansAIBuAuUTEYNa 3(3-0-6)
(Applied Quantum Mechanics)
040355103 UifRnsiianddugs 1(0-2-1)
(Advanced Physics Laboratory)
040355xxx  AYUFONANIZUYU 3(3-0-6)

(Technical Elective Course)
0403550 AW UADNANIZUVU 3(3-0-6)
(Technical Elective Course)
3723 10 wqenn

U9 2 aAnsAneN 1

WY Fosrein FUIURUINA

040355105 &y 2 1(0-2-1)
(Seminar II)

040355xxx AW UADNANIZUVUS 3(3-0-6)
(Technical Elective Course)

040355xxx AW UADNANIZUVUS 3(3-0-6)
(Technical Elective Course)

040355901  NeTUNuS 3
(Thesis)

591 10 wUL8nA

7 2 mensAnendi 2
e Fosredwn JUURUNA
040355901 nenilnug 9
(Thesis)
59U 9 WUlENA

WAL N UL N 2 (@UNafnen)

U9 1 aan1sAnen 1

SWEIYT Fosrein FIUIURUINA
040355101  wslwanlwidszans 3(3-0-6)
(Applied Electromagnetic)
040355104  duuun 1 1(0-2-1)
(Seminar 1)
040355xxx AW UADNANIZUVUS 3(3-0-6)

(Technical Elective Course)
9 7 AUWAA



I 1 aansAne® 2

SHEIY Fosre3w FIUIUNUIAA
040355102  nNafansAIBuAuUTEYNa 3(3-0-6)
(Applied Quantum Mechanics)
040355103 UifRnsiianddugs 1(0-2-1)
(Advanced Physics Laboratory)
040355xxx  AUUFONANIZUUU 3(3-0-6)
(Technical Elective Course)
040355xxx  AYUFONANIZUUYU 3(3-0-6)
(Technical Elective Course)
371 10 wudqefa
I 2 anamsAnedi 1
WY Fosrein FUIURUINA
040355105  duuu 2 1(0-2-1)
(Seminar II)
040355801  EnUfjURaugnamnssy 6
(Industrial Internship)
040355901  neilnus 3
(Thesis)
371 10 wudqefa
i 2 aansRnendi 2
WY Fosre3w FIUIUNUINA
040355901  Aneniinus 9
(Thesis)
39U 9 wuUlEAn
A5 U8BV
040355101  wilwnlniuszend 3(3-0-6)
(Applied Electromagnetic)
dsAuneu  : Lifl
Prerequisite : None

naNMTIATIEITUSInannmes auulvihadnduaraumutvanatnd dlniuagladdnvind
anagliihuasiaufivlsyy  Buauddaguimdn anmusivdn Saamauingn mamilenimnausivgn
wsausiwdnlyiih Reulvveuluiansanans anfndwiluasusiivdnuesaas aunsveuundiiag adu
wimdnliiluiagdinans  mswidsdvesnduumanluinlueme uaslufiensiidmun nquivesnis
dai nsUszendvomuiuwlmdning

Principles of Vector analysis, static electric and magnetic fields, conductors and dielectrics,
capacitance and capacitors, magnetic dipole moment, magnetization, magnetic materials,
magnetic inductance, electromagnetic force, boundary conditions in material media, electric
and magnetic properties of matter, Maxwell’s Equations, electromagnetic waves in material
media, atmospheric electromagnetic wave propagation, gcuided electromagnetic waves,

transmission-line theory, novel applications of electromagnetic theory.



040355102

040355103

040355104

040355105

nafansmauRNUEaNd 3(3-0-6)
(Applied Quantum Mechanics)
deduneu ¢ i
Prerequisite  : None

aunslusfaaesuaznsussgndld loinuiladunazaloiny wuavmanisdiunuienisdium
manarmanaroudy nsdunuuensluiin ssuu 3 8f msuszinuatlaenguimeinefiuduuay
Wnsudsiu msussendldanlasaladssavluiana

Schrédinger’s equation and some simple applications, eigenfunctions and eigenvalues,
operator approach to quantum mechanics calculation, quantum mechanic oscillator, three-
dimensional systems, approximation by perturbation theory and variational method,
applications in molecular spectroscopy.
UfURNsHENdTuge 1(0-2-1)
(Advanced Physics Laboratory)
wnderuneu o Ll
Prerequisite : None

nMsvaassiuilandevnen WandislinanauazBauas Mvaassianddug Mhaul

Selected experiments in atomic, molecular and optical physics other interested topics in physics.

dunun 1 1(0-2-1)
(Seminar 1)

dedunew - Ll

Prerequisite : None

NN AUATIAINGNTT UNANY kazHaNUITeneIves Anelinisauarete1sdAIuANSIEIN
Discussion of related texts, research articles and research in this field, under the supervision

of senior members teaching staff.

dunun 2 1(0-2-1)
(Seminar i)

JydeAuney  : 040355104 duuun 1

Prerequisite  : 040355104 Seminar |

n13fnw1 AUATIAINAITY UNANY KAIWITELAENITRaRINEITee A18ldN1IuATe981315E
HAUANTIEIN
Discussion of related texts, research articles, research and experiment in this field, under the

supervision of senior members teaching staff.



040355201

040355202

040355203

fandansfsiminazgunsalansissiah 3(3-0-6)
(Semiconductor Physics and Devices)
dedunen i
Prerequisite  : None

Tassadvozmey  lassafwdn  anuzvesdidnaseu  lawadaunuvesasneiid  dvifiaaed
angliuiavs nalnnsideans nsilahvedloseu autinsdiom vquijsessofidu wasTagashsiah
lolen Tulwandnudamesuazioansiuiames Yadeifroaussuglulnaninyudanes gunsaiduoa
gUnsnl VLS| Hadeiifiveaussouy VLS| HaduddnifideTueanariun uazgunsalamstisimihdugariuly
AunAluladussaiue 19955

Atomic structure, crystal structure, electron states, semiconductor band structure, miller
indices, impurity states, doping mechanism, ion implantation, carrier transport properties, theory
of p-n junctions and semiconductor materials, diode, bipolar MOS transistor, bipolar transistor
performance factors, CMOS Devices, CMOS performance factors, VLS| Devices, VLSI performance

factor, advanced semiconductor devices focusing on integrated circuit packaging technology.

NSUTENOUUTIINIINRTTINUALNAGRY 3(3-0-6)
(Integrated Circuit Packaging Assembly and Test)
Jeedunew - Ll
Prerequisite  : None

ﬁugmmaamduia%a%sw mi"dizawﬁawii’mLﬁaﬂﬁuuazmsﬂizqﬂ@‘iﬁ?‘uamﬁiam NILUIUNTNGR
'"J’a@ﬁ’[fﬁtﬂudwﬂssﬂau Ussinnuazviinuetledi9assiy é’ﬂwmﬁﬂﬂﬁuaqmvﬂu‘laﬁmwiiapaﬁ]iiw
ﬂ’]iﬁﬁﬂ’im%ﬁ@wamm%@@ﬂLL‘U‘U ﬂ’]ﬁ‘l’lﬂﬁ@UVﬁﬂ‘lWﬂﬂLL@$L‘1/|F’]I‘Lﬂ;ag’l\‘ﬁ]’ii’mﬁiﬁ%}Uﬂ’J’maﬂm

A fundamental of integrated circuit technology, basic of integrated circuit fabrication,
integrated circuit application, overview of integrated circuit packaging technology, manufacturing

considerations and design considerations, electrical test, popular integrated circuit technology.

wialulaBnisuszivglulasuasunludidnnsetind 3(3-0-6)
(Micro and Nanoelectronics Fabrication Technology)
dedunen i
Prerequisite  : None

winnaidesuresdsshvsseaulalasuaznludidnnsedng walulafvesnszuiunsansfisiah
nsUgniEn MstRENmes nMseuRLdndeUy uazmsUsEAvEmes Awstivgseiulilasuazunly
Sidnnselind senfdu meinmRuialonsn nsideans wediamsanazan nszuaunsaS Sl
sulufmsadaasym mimiﬁﬁ‘dLLazizUUIWﬁﬂm%dﬂaqamﬂ

An introduction to micro and nanocelectronics fabrication, semiconductor processing
technology, crystal growth, wafer preparation, contamination control, wafer fabrication micro
and nanoelectronics fabrication, oxidation, photolithography, doping, deposition techniques,
metallization processes, wafer test, integrated circuit formation, chip packaging and

microelectromechanical systems (MEMS).



040355204

040355205

040355206

040355207

N500NKULIRS T B ed 3(3-0-6)
(Introduction to Integrated Circuit Design)
Idsduneu  : 1l
Prerequisite  : None

fugrasassn gunsnhsasmaduiiugin fdunmu dufulse seedefidu lalen Sonflelon
nudaneseiafioui wazrdaduidu muwazued LL‘U‘U?&Haaami?ﬁﬁaﬁﬁ”’uﬁugm NN598ALUVINATTI
wouzdenuaziava nslilusunsuiiosiaesiassu

Basic integrated circuits, basic integrated circuit component, resistors, capacitors, p-n
junctions, diodes, NPN and PNP transistors, FET and MOS, basic semiconductor modeling,

analog and digital integrated circuit design, simulation program for integrated circuit.

nmyiagilnlusioiamun 3(3-0-6)
(Finite Element Analysis)
edunew ¢ Ll
Prerequisite : None
WNN1T3AT e vadavouuming n1sas1egnsseuvaunmsdmsunamansveads matiewmauseu
narmansvedlva  Biawudine wasnanmslunisaieilaidugusn audfnasmsldfaidugusne suiuy
Mdsaemaridsa mstineldgenduisadeuitiludinanudoseedonioudUameinm
Fundamental to analysis matrix algebra, formulating system equations for solid mechanics,
heat transfer and fluid mechanics, various elements and concept of shape functions, properties
and usages of linear, quadratic and cubic shape functions, detailed training on commercial FEA

software to solve problems from various disciplines.

NMTIATIZRANESNY 3(3-0-6)
(Failure Analysis)
adunew ¢ Ll
Prerequisite  : None

malenzieudomevenunsallilasdidnnseiind nmsnsndeulasiaswnganievedavzaiendes
aNIIAULUULAUAZNABIRAVTIAULUUABINTIA  NITENENINTEAUNNIALLIANIA NTVIAFBUNNNG
maveaeusuUlivinans HosUuRnsiwsisianudenme Lasnsinssannmsveness

Failure analysis of microelectronics devices, FOLM/SEM  characterization of metallurgical
micro-structure, micro and macrophotography, mechanical testing, non-destructive testing,

failure analysis laboratory, and analysis of experiments.

AudeieluusTieesTm 3(3-0-6)
(Integrated Circuit Packaging Reliability)
Idsduneu Ll
Prerequisite  : None
nslfiedesilelunsmasssariensiiiessnuuy  auamuazauLLdefiovesgunsallulasuay
wiludidnnsednd wazwnaluladussyinaieassu 1IRsgIuaINal N19ATIVERUNARNS 919955
Experimental and analytical tool for design, quality and reliability of manufacturing of micro
and nanoeletronics devices, integrated circuit packaging technology, international standard to

examine integrated circuit packaging.



040355208

040355209

040355210

040355211

N30BNLULIITAIVALAYaYUNADN 3(3-0-6)
(Digital and Analog Circuit Design)
Idsduneu  c 1l
Prerequisite  : None

mshauesgUnsalansisint mssenuuveITUEaNDS N5as1ed 19955 IUUUATTE STUUUAY
1995988 MIaSeiaBidnnsedindiiuiin MyTauuuAITauaverinden

Operation of semiconductor devices, design of transistor circuits, digital integrated circuit building blocks,

amplifier circuits and systems, additional electronic building blocks, analog and digital measurement.

seuulifiiedosnaseaululasuazuly 3(3-0-6)
(Micro and Nanoelectromechanical Systems)
deduneu ;-
Prerequisite  : None

ndnmabesuresszuulniuaiesnasydulalnsuazulu (uuduaziund) wovszuuganma - fugu
mslssAvgand  nssvaunsiugiutenusd  vidnmsvedlulasdumesiarnisuseiug ndnmsves
lulasueayiewmesuaznsUszivg mavszyndvesszuulnituedesnaseiulalasuazunly wndguily
wialulad nsussyiaeiunduasiud

Principle of micro and nanoelectromechanical systems (MEMS and NEMS) and microsystems,
fundamentals of MEMS fabrication, MEMS basic processes, principle of micro sensors and their
fabrication, principles of micro actuators and their fabrication, application of micro and
nanoelectromechanical systems, MEMS to nanotechnology, MEMS and NEMS packagine.

wlwwalulad 3(3-0-6)
(Nanotechnology)

dsAuneu  : Lill

Prerequisite  : None

fenuuazamnudusnvosunlumelulad  1n3esdleuazeunsaiunlumalulad  Yaquilu nsussiivg
seuunly mslivselovivesunTumaluladmadnudidnnsedind duetueud funisieans dmnns
auwA gnamnssululasdidnnsedng

Definition and history of nanotechnology, equipments and devices, nano-materials,
nanofabrication, applications in nanotechnology as electronics, automobile, communication,

transportation, microelectronics industrial.

Wswnsudusagunadfdmsvanuenavngsu 3(3-0-6)
(Statistical Package Software for Industry)
edunow ¢ lud
Prerequisite  : None

Anuthazdunaznsuaniasauiiazidu N15USZUIUAILAZNISVAFBUANNRFIY  NITIATIZN
ANULUTUTIN  MTIATIEinnnaegadeuasnAn aunsuian avidsia nsdeduladeata nns
AneinnuuUsusiusin msmuauaun e afavllldnniives waznslilusunsudsagy
VNGARP PRI BHT

Probability and probability distributions, estimation and hypothesis testing, analysis of
variance, simple and multiple regressions analysis, time series, price index, statistical decision
making, analysis of covariance, statistical quality control, non-parametric statistics, use of
statistical packages.



040355212

040355301

040355302

040355303

Sesfnmnymesulilasuazunludidnnsedngd 3(3-0-6)
(Selected Topic in Micro and Nanoelectronics)
IdsAuneu  : il
Prerequisite  : None
v v oA a o a & a 6
wdedenhaulalutagiumslulas-wiludidnnsednd

Selected topic of current interest in Micro and Nanoelectronics.

szuugesdmiunstuiinteyalusnsadaniasn 3(3-0-6)
(Hard Disk Drive Recording Subsystem)
Idsduneu  : Ll
Prerequisite  : None

lnssadnsyuugesdmsunistufindeyanawingn lassadveshduiinuasien laswadaves
wiutuiindeya  lassasrsvesalamesuasaudnuazainugivenisdy  msUsussesisuuuy
anludf Yosdyyinslisunazeutoya 195venedyy I MssiaLazanTiE NTEUIUNISALY
wazn1seudeya @mauﬁﬁmumméﬂLLaﬁ\I?mésum%uﬂ’uﬁn IR TNEIUVDITYYIUR DAY Y UTUNIUY
mytanuaniimaivanivihresnsdeuwazniseudeya

Subsystem for the magnetic recording, read/write head structure, media recording structure,
characteristic of fly height and slider structure, automatic head adjustment, data read/write
channels, amplifier circuit, data decoding and encoding, data reading/writing process, physical
and magnetic characteristic of layer recoding, signal to noise ratio, magnetic characteristic
measurement of data reading and writing.

Inslulaguaznalnvesaninfanlasn 3(3-0-6)
(Hard Disk Drive Mechanics and Tribology)
deuneu ¢ lad
Prerequisite  : None

nquiuuieiandouiuuuloa aunsndsnu aunsisdluaddmivauda wonssuvesiavguss
maldnisganeg Ay nalnnisifaanufou uwaznisdemevesinvesieunasuiusuiindosainnis
?ﬂmammsaaym‘ﬁﬁa qumﬂug%ﬂauzﬁﬁa nsfiaksaen ndlalaslawnda nMsdnassauans
TUURIID UL UUNAINT

Theory of sliding bearing, energy equation, Reynolds’ equation in three dimensions, behavior
of frictional surfaces under different types of loading, mechanism of heat generation, surface
damage due to wear scuffing and pitting, hydrodynamic, simulation of dynamic fly height.

wAlulagiauunsaznTinseinudnyne 3(3-0-6)
(Thin Film Technology and Characterizations)
dsAuneu ;o Lafl

Prerequisite : None

v
U a ¢

Fanilddmivlunsaneflduuns  nszviumsndeilduuns  nszuaunnAnduilauainlend
nssrIuMssEmesieaufoulazieddidnnsen  nsthianeanudeuatameds  nsfade
wanau nMsnarwlsiedusmen1staiunuAlitar NTEUILATNIIANNSEULUUIEY MSTAAUBUITDY
Wanue wazaudRvesiauung

Materials for growth thin films, thin film processes, chemical vapor deposition (CVD)
processes, thermal and electron beam evaporation process, sputtering heat treatment, plasma
etching, planarization by chemical polishing and thermal rapid process, thickness measurement
of thin films and properties of thin film.



040355304

040355305

040355306

nstufindeyalneldaunuimdnidosiu 3(3-0-6)
(Fundamental of Magnetic Recording)
edunow ¢ lud
Prerequisite  : None
nsgvunsdeudndeyamaivan 2wsuivdnuan nsiuaenudiauuwivanvesiiiudin
UsgdvBnmwesiaduiin - msdpawuudwdn  dduiinuasianuuu MIG aaaudfiniaudminuas
Urngmsaiduin hdufinuuusunasunga wdufinssuny dufinfeauazau mamutunslu
wnSnuazduunsn  Msszysuvidninianann 38nmseenhiudeluses Tuwoauanidsy Thetuuuy
MR GMR uaz TMR nszuiun1seu UssdnSamuasnsenudyga nmsaudeyauarnsieuriutoya
Writing magnetic process, composite magnetic circuit, magnetic field calculation of head
recording, head recording efficiency, measuring the magnetic field, MIG head recording and
material, magnetic characteristic and saturation effects, longitudinal and perpendicular heads,
planar heads, single and parallel heads, down track and cross track crosstalk, error track
location, optimizing biasing methods, exchange bias, MR GMR and TMR heads, reading process,

reading efficiency, data erase and overwriting.

nsmuAIElLUURITad MU saRanlasn 3(3-0-6)
(Digital Servo Control for Hard Disk Drive)
wdadunew ¢ il
Prerequisite  : None
nouvesssuugeily sruuauANdnludRuuuAIa stuuweshifleid sUwuunsWsulusunsaly

S @

szuuwashilyiy  wuudiaemneadneansveRiBan n1IAIUANAUEILUUITATUNISAUMILNSN
N198ANITTUNIULAZLIIBUUUT  AUHANAIAVDITZUUGOTI

Theory of servo system, automatic digital control system, embedded servo system, embedded
servo pattern software, mathematical modeling of voice coil motor (VCM), close loop speed

control for track seeking, disturbances reduction and resonances, errors of servo system.

ngufinishsiadmiugunsalifudeya 3(3-0-6)
(Coding Theory for Data Storage Devices)
dedunow ¢ lud
Prerequisite  : None

nquimadisda  siaufondudu sath sWausuia sen13adn saeoulgiu wedianig
noAsaLUUImMeTd NsneasiaLuuTeNs N1snensEILgU ST@ABUAATUR AINUUDITIA IWH RLL
SWa PRML s9@ MTR 594 (0, G/I) Asasessuuitnsialaegendwisiaza1inuns

Theory of coding, linear block codes, repetition codes, Hamming codes; parity-check codes,
convolutional codes; Viterbi’s decoding techniques, soft decoding, Iterative decoding,
constrained codes, codes capacity, RLL codes, PRML codes, MTR codes, (0, G/I) codes,

implementation of coding systems by hardware and software.



040355307

040355308

040355309

040355310

wadiansieusedmiugunsalifiudeya 3(3-0-6)
(Interfacing Technique for Data Storage Devices)
edunow ¢ lud
Prerequisite  : None
iwuL%awiammgmﬁm%’uaﬁmﬁaﬂmﬂ MaifenreauuU IDE WUU SATA WUU SAS uaxdnyaamdlnii
s alumsaneleudeyauazanaiiowann aadnuazvemnedya ad miumsdouieaianalagi
Standard interface systems for hard disk drive, IDE SATA and SAS interface and electrical

signal, data transfer speed and errors, characteristics of cable for hard disk drive interface.

nsyimilesdeyadmiunseuiuniswan 3(3-0-6)
(Data Mining for Manufacturing)
dsduneu
Prerequisite  : None

nguinsimilesdeya  n1sleszideyalunssuiunmandnginfadlasn nisuszendldlasang
Usganniien nsdndulanvuuvusiulyl vquinisdndulalunsimiiesdeya Usunsureuiames
Wigldimsevinssuaunsudn

Theory of data mining, data analysis in hard disk drive manufacturing process, application of
neural network, trees decision, decision theory for data mining, computer software for problem

analysis of manufacturing process.

gunsalledeawmmdmsumsiudoya 3(3-0-6)
(Solid State Devices for Data Storage)
edunew ¢ Ll
Prerequisite : None

mheauiuulrdnaaneiinnneg wiheanuswuuenay 2 Jduag 3 87 wiheanududnu@n
WUU 2 3 uae 3 3R wannistuiindeya awinwad  widleanudwuusdnuinlawuiesd wazwuy
weslsBiannin esUsznovvesinwa vuinvesdnea nmsdhfedeya Fedriaduaiug ety
N9ATINE  JARuAENTEUIUNTALSNTIHYRMUIEAUT

Types of solid-state memory, 2D and 3D flash memory, 2D and 3D magnetic memory,
principle of storage, cell size, current injection magnetic domain wall memory, ferroelectric
memory, bit cell element, bit cell size, data access of memory, limitations of memory size,

logic function, materials and lithography process of memory.

winlulagiawwasuaznisuszand 3(3-0-6)
(Laser Technology and Applications)
ladunow ¢ Ll
Prerequisite  : None

widsridnaees awes NdYAG Aaialwed lawedanshsinh audnuuzvesaes msUseynd
nsldaesmenueninfadlas lelansmluasnisuszendly

Laser source, Nd:YAG laser, gas laser, semiconductor laser, characteristics of laser, laser
applications in hard disk drive, holography and applications.



040355311

040355312

mimuqm?ia‘duL?‘uJauuazmaﬂamﬂdaaiﬂﬂmﬁm 3(3-0-6)
(Contamination and Electro-static Discharge Control)
dedunow ¢ lud
Prerequisite  : None

“UﬁfﬂLLazLmdaﬁmmaﬂéﬂUuLﬁauwﬁuqamﬂ ﬂmﬁﬂ‘wmzLLa3‘1/\1qaﬂi‘imaﬁwmﬁauizﬁwamﬂ
nansgnuvesdauiloussiuganiasossuumahawessniafadlasn  nisdwanilaglinisdass
madhsefuazmsliesgidnudeu  weluladesazein Tagiflilunsaieiesazenn gunsallu
SpUUNT0Y Usednsn1mluniinsaelasAuisiveseInid ASeonkUUedEyeIn mmﬁmﬁw%ejwégd
Hduusimanung ﬂ'ﬁmaﬂizqiv\lﬁﬂaam ANUALLAUMSlUA mMssunumaimanlad  wuudiaes
AmudseaInnseUsyalitinadn widsunvesUszaliiiaiin maiihsefaasnstdestiusyuunis
Aedszaliiadn sULuuAMIEEMINEYRITI GMR/TMR nMsnaaeulseqlniihaio

Types and source of micro-contamination, characteristics and behavior of micro-
contamination, the effects of micro contamination on hard disk drive, calculation by simulation,
monitoring and analysis of contamination, clean room technology, clean room materials,
components in filtration, filtration efficiencies and air velocity, clean room design, production of
ultra clean water, magnetic thin films, ESD, EOD, EMI, static electrification ESD damage model,
ESD sources, prevention and monitoring ESD system, GMR/TMR head failure modes, ESD tests.

v
o

nstuiindeyalagldauuuwivinduas 3(3-0-6)
(Advanced Magnetic Recording)
IdsAuneu Ll
Prerequisite  : None

aunuuvaAn nguesleNuUd nMsUsznamianiaduaznsUszInaUUaL noudalmiueslarhie
awiwidnuazaunuliihuvvassmasanufiflulioll mstuiindeyauuuueu WUULIR WasuUies
mstudinlagldanuioutis (HAMR) mstudinlaeldaunsilulasingie (MAMR) nstuiinuuugdvesdn
wAlulad GMR waz TMR N13nsiaduauuuivan nstuiinanuqg

Magnetic fields, Ampere’s Law, Karlgvist approximation and other approximations, Stoner-
Wolfarth Theory, magnetic and electric fields in 2D and 3D spaces, longitudinal, perpendicular and
oblique recording; heat assisted magnetic recording (HAMR), HAMR recording with microwave, bit

pattern recording, GMR and TMR technology, magnetic sensing process, high density recording.



040355313

040355314

040355315

walwlagfinasduiindeya 3(3-0-6)
(Recording Media Technology)

dedunen il

Prerequisite  : None

o

oumeluufeuazvanelasy Jad1indsgamgll 25U MH MsnssneanLaIngds synadayann
UMY dad SN vliaveseunasine mawseuiisuianaunia sumeunlu fegwvesdan il
Unsasin Sanandiduunszunuem veulneaddnudninum Jasirlauendin AUAIA QYUVDIAILAUN
mmﬁwmimgauﬁﬂqm f;]”ma’NL‘dl‘jlaiJLL@uéILWE]ISLLNﬂLuaﬂﬁ?Laaﬂ‘Um’Ta(ﬂq NN Rnn UnuTYesty
wlwdnsuans  uvasniillndayanausuniu %ul,u,iLuﬁﬂﬁww%’umiﬁ’uﬁnsﬁa;&a Fuilostumsdnnieuvesty
wlivin uaztuvdedu Taquaseuvm  snaveymauiiuwuuianin  weliladinanuuugesiaies
wAABNUAS nszuIunsadaianans

Single and multi-domain particles, thermal limit, M-H loop, switching field distribution (SFD),
noise particle, S/N ratio, types of particles, comparison of particle materials, nanoparticles,
examples of disks, tapes, credit cards, longitudinal thin film media, zigzag domain, coactivity
limit, importance of thickness, minimum transition width, anti ferro-magnetically (AF) coupled
media, choices of materials, perpendicular media, role of underlayer, noise sources, magnetic
multilayer top layers. Protective overcoat and lubrication layers, typical materials and
thicknesses, surface technology, media manufacturing process.

o 1Y

msUszaradyqradmsuaunsaliiudeya 3(3-0-6)
(Signal Processing for Data Storage Devices)

dedunow ¢ lud

Prerequisite  : None

o
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Uszanaradiunt  Yosdyaauduiintoyauuuiuineuiuins  minaiie1s Ausumiuy MMSE

fvsuwiusuAlawuy PRML sadninauendndy sWaudendadu desdypianudt Siawmes

d

VDYDY YoFYIaumNIENgn nsiAudyg el asveeduvinluYesdyayueu
Reading/writing signal processes, NRZ and NRZI write signal, types of noise, front-end processing,

LMR and PMR recording channels, partial response (PR) target, MMSE equalizer, PRML adaptive

equalizer, run length-limited codes, linear block codes, timing recovery iterative channels, read

channel register, channel optimization, timing recovery, preamplifier in read channel.

Bosdnamemasumaluladtuiindoya 3(3-0-6)
(Selected Topic in Data Recording Technology)
ndsdunen - Lidl
Prerequisite : None
htoidoniiaulalutagtumesumaluladtuiindeya

Selected topic of current interest in Data Recording Technology.



040355401

040355402

040355403

HAnATaAmIn 3(3-0-6)
(Computational Physics)
dedunen il
Prerequisite  : None

nsmanaunsadunayligadu nsuszanardmanneyius n1sdufinsadeinay 353
AILAUYDITHUVANNSITUEY  TTTFNavveIaUnI oY Rus n13Useynd neildndlae siunind
Jymalonudmsuaumsthdvesiuaznsanalassaiiodiannsednd

Roots of linear and nonlinear equation, differential estimation, numerical integration,
numerical method for linear equation, numerical method for differential equation, application
in physics as matrix method, system of equations and eigenvalue, problems for Poisson’s

equation and electronic structure calculation.

wdnnsmsiadmiuiedesiednedmans 3(3-0-6)
(Principle of Measurements for Scientific Instrumentation)
dsduneu o Ll
Prerequisite : None

vdnmsvesedesiiemsinemaniililuvesufifiniside LLafgmeﬁﬂmmwsuaq%umumqé’m
QLGRVIPEH s TN adeIUTessdEiend wnasvigoaisanud ndeanIsAIBlanaTeuRUUdeINTIA
ndpsansIAUBianasauLUUdsRY LazaUnsalsnumuvEIURY

Principles of scientific instrument in research laboratory and industrial specimen analysis, X-
ray diffractometer, X-ray fluorescence, scanning electron micro scope transmission electron

microscope, surface roughness instrument.

NANINYDITIALNgG 3(3-0-6)
(X-ray Crystallography)
Fndeduneuy 1l
Prerequisite  : None
Ldend  wanwaniiv msdenvusidend sedlsnoawaniiv andnwes-urnmed ausnnslundn
awangy sdeuiinsmaveaes sulouiimeiidy nfesfanadsnuuwuuninien maaameudeya
nouvetsansnivesuinmes nisdauasizvinises Jywia TBunnmedu TWeznoumin Tonse nsda
wauAKasises muilassaidliauysal msuulaseasne msvfuiundsesmaauuunisduaseiniSes
uazLuUidsaoaiosiian mIdunasze LAz eEREN AAaALAABURNgY anTRvnenienw
X-ray, crystal lattice, X-ray diffraction, reciprocal lattice, structure factor crystal symmetry, space
group, experimental methodology, film methodology, single crystal diffractometer, theory of
structure factor, Fourier syntheses, the phase problem, Patterson’s method, heavy atom method,
direct method, trial and error method, refining structures methods of Fourier and least-squares

refinements, calculation of interatomic distances and angles, variations, physical properties.



040355404  Tanuily 3(3-0-6)

040355405

040355406

(Nanomaterials)
FudeAunen ;- lud
Prerequisite  : None

lassasmedanuilulugie 1-100 wiluwes Jaauily msduaseiuaginseinuaudd 35nsasns
mMsUiuuagintaquily wadenmslensianiBnamoudu Usingnsaidneleusuulml - msiiisas
Fanaseladaladuaznanuiaéan

Nanomaterial structure in a range of 1-100 nanometers, nanomaterials, synthesizing and
characterization, methods for creating, manipulating and measuring nanomaterials, techniques
to characterize the properties of novel properties as quantum effects, novel transport

phenomena, enhanced mechanical properties with localization and with small crystallize size.

nsUssRvggunsalasiahseiuunlu 3(3-0-6)

(Nanofabrication of Semiconductor Devices)

Jdeduney - ldd

Prerequisite : None
winnsveunaluladnisussAvssesuunlufildlunisnanieasdidnnsedndsiy funeuves

LX)
@

nsrUILNITUTENOU MIUgnHan iliing n1sideans nsiledesu n1svhnmiiunalsnsin nsasis
seelavigidondinuszneu mafamngimenaan  uaznseuanufouiievinlidsssAvgansieia
wianthanld laleauuugenin laleauuusesdefidy dufudszquuu MOS  Fnsudawes
MOSFETS 18usiu

Principle of nanofabrication technologies used to produce integrated circuits, series of
fabrication steps crystal growth, epitaxy, impurity doping, ion implantation, lithography,
metallization, plasma etching and annealing to realize working semiconductor devices Schottky
diodes, PN junction diodes, MOS capacitors, and MOSFETs.

Lﬂ%@dﬁ@%ﬂﬁwmmaméﬁﬁy’ugqﬁm%’ﬁmswﬁi’a@miﬁq@hﬁw 3(3-0-6)
(Advanced Scientific Instrumentations for Semiconductor Materials)
Indsduneuy o ldd
Prerequisite  : None

Wnmeaes  AudnYrYeITEn M IULTDNENGLE ndesganssAuBianaseuriingoinsin
NABI9ansIALLTOTAeY

Experimental methods in materials characterization, X-ray diffraction, scanning electron

microscopes, atomic force microscope.



040355407

040355408

040355409

Wandlwdnaing 3(3-0-6)
(Solid-state Physics)
tadunew ¢ Ll
Prerequisite  : None

Tnssad1adenu aduuanfis aoturvesdidneseu audtfidsadnvesveuds SunshTensening
Bidnnseu Narmansveadidnmseu MInsudseynalagndn audiniuaswedany asnfiiuazau
audAnisvudny  anshefathuiavduasiignide nsvudsluansfsininuuliiduideifontu naves
aunusmdnuazeanduwivgn anmindenvemwdn

Periodic structure, lattice wave, state of electron, static properties of solid, interaction of
electrons, electron dynamics, particle scattering by crystal, optical properties of metal,
semiconductor and insulator, transportation property, transportation in pure and doped
semiconductor, transportation of inhomogeneous semiconductor, effects of magnetic field and

magnetism, superconductors of crystal.

auiRdenanasidaudmininivesTanueuds 3(3-0-6)
(Mechanical and Electromagnetic Properties of Solid Materials)
dsiuneu  : Ll
Prerequisite  : None

adAiBena autRdangy Adlandu nmaAsuguuuuwanadn Auudeussndn Yawas msdeanm
maqwﬁﬂﬁqmmﬁqﬂ WIIR NSUANEN ANNET AAUTIE Auuduseslany wedlwes wifinduay
Saquan andnunzddasiain malensiauaniinetandesiu malamadenuy meiadua
autRvesrdusimdniiii mstamslii anudouuasusdingn

Mechanical properties, elastic properties, dislocations, plastic deformation, strength of
crystalline materials, composite materials, high temperature deformation of crystalline
materials, tensile, fracture, fatigue, brittleness, strength of metals, polymers, ceramics and
composite materials, structural characterizations, introduction to material characterization,
diffraction techniques, optical measurements, properties of electromagnetic waves, electrical,

thermal and magnetic measurements.

Tladingd 1 3(3-0-6)
(Photonics 1)

teuneu - lad

Prerequisite  : None

5ITUYIRVDILES AAILATUEINNNIYAIN NTUNTNABA AUDIWUS ﬂ’liLgEJ’JLUu mslnanlss eeudn
YoelaNU1 gUNAINIEN Nandvesanshaiuindeiu uwasulauas fnseduuauarsasainos
Fuanaseindaanadidemnistudygasuniy

Nature of light, ray and physical optics, interference, coherence, diffraction, polarization,
optical thin films, optical instruments, introduction to semiconductor physics, light sources,

optical detectors and signal-to-noise ratio.



040355410

040355411

040355412

040355413

Tllndingd 2 3(3-0-6)
(Photonics II)
Jadunow ;040355409 Tlaind 1
Prerequisite  : 040355409 Photonics |

vievadu loudnihuas nsgapdelulouiniuas msdeuselouitiuas msvenemanas awes
yilavenawes AuaulRvesduanawes nsUszendldiawesuasuasuuliadu

Waveguides, optical fibers, losses in optical fibers, fiber connections, optical amplifiers,
lasers, types of laser, properties of laser beams, laser applications and nonlinear optics.

TaflEndnugiu 3(3-0-6)
(Fundamentals of Biophysics)

ladunow ¢ Ll

Prerequisite  : None

1ATIETNVRALAN  QUNNAFNANIVDITTUUNWTITINGT  NTTUIUNITVUAIRIU LULLUTY NTIATIER
szuumawamans sananaiignaszsuls Satandszuuuszanm

Cell structure, thermodynamics of biological systems, membrane transport, analysis of
dynamical systems, excitable media, neuro-biophysics.
TWANATIA 3(3-0-6)
(Computational Biophysics)
deduneu o
Prerequisite  : None

wuudiassvesnsaiyivlaazyszung Emeademnsvesnsiadeuiiuuudiluszuuiidnves
ISR LLUUﬁi’WaaﬂuizUUﬁQﬂﬂizéjuvl,é’ KUUIIBDINTEUUUTTAM

Modeling of growth and populations, mathematical methods of random movements in
space and time, modeling in excitable systems, modeling in neurophysiology.

Wandnsinuns 3(3-0-6)
(Agro Physics)

teuneu ¢ Ll

Prerequisite : None

AWNIUALHAANANTNYAT  ANNFTLSSEIIneuLaEnAIMSAUAEY NITUINNIARLENWAENNS
donmameninuazmning mIUssdiuarannaiesyuuUssamduda ieduiauarnmsasuulanile
dufa m3idenaninuaznisinety MaliiuyariuaznsuUssUNEINAMINIINYAS UseAnSnmnsiiy
SN ILAZNITUUES 33‘U‘UF"I’]’]ZLILguLLa$Q®ﬂﬂﬁﬂ5§MﬁadLg‘u ms@aamwmaammzwé’amu NITUIUNTANA
LLa%ﬂ’]iﬂa&u NITUIUNTT §L§ﬂ1(ﬂiﬂl\|a§‘%ﬂ YakazN TN NTTUIUNITOUNTOU DULAILATANTIUATY
ﬂﬂiLLWfi%U?@LLaEﬂ’liﬂ’J‘Uﬂlliiﬂﬁ‘UVINﬂ’lEJﬂﬂWLLaSVINﬂa ﬂi%U’J‘uﬂ’ﬁ?jWL%@LLﬁ%ﬁ?ﬁlﬂLLuaﬂﬁmzﬁ‘UMN
AYNNLALTNNGS IE miauaummiﬁaamm%@u vhaiéziqmamﬂiimﬁmwamimwm SIUNTTANLATNNIY
Iam%au HAaNTIINNNITNBATUATNITATUAN

Food and agro-products, relation between pre-harvest and postharvest, physical and mechanical
sorting and grading process, sensory evaluation of agro-products, fresh texture and texture change,
decay and prolonging, value adding and agro-products processing, efficiency of storage and
transportation, cooling system and freezing industry, mass and energy balance, extraction and
distillation process, electrophoresis process, biomass and biogas, cracking, drying and smoking
processes, plant diseases and control by physical and mechanical process, disinfection and plant
insects control by physical and radiation techniques, thermal food preservation, supply chain of
agro-industry, green house and global warming, pollution from agro-products and its control.



040355414

040355415

040355416

Wandugi 3(3-0-6)
(Soil Physics)
ladunow ¢ Ll
Prerequisite  : None

nszIunIsaAnAy Tassaiavesiunaduiu AuLdakazauBanguresiu Mstaenzuas
nseyinghu arumguuazamduluiy masmeiuasnisdu  dldRusaziuinia magadu
mm%’auuasmmqmm%@u nshaudey mslvaisusasnsanemetniauaratty audinig
nunmuazliiivesiu  augavanysalveshuLazAuNIINITNYAT Watlgalsemslufudoniny
G”ladmimadﬁml,azmimwﬂ@ﬂ nslansuAulaznsUsUAY ﬂﬂiLLﬁﬂfywﬂauLﬁuLLazauLﬂgm Yauag
nsUngaRu ssuvinmiluiy Msgevaaelariunsdluiy tanmenRuuaznIsAIuAY

Soil formation structure and layers of soil strength and elasticity of soil, erosion and soil
conservation, soil porosity and humidity, evapotranspiration and water holding capacity, ground
and underground water, heat absorption and heat capacity, heat conduction, circulation and
transportation of air and humidity, physical and electrical property of soil, fertility of soil and
agricultural soil, supply chain nutritional matter of plants and crop, plowing and soil
improvement, solving problem of saline and phosphate soil, fertilizer and soil caring, ecology of

soil, degradation and micro-organism in soil, pollution of soil and its control.

Handdme 3(3-0-6)
(Textile Physics)

Idsduneu Ll

Prerequisite  : None

nswdndaeuazndniaeidme nsduunuaznsszyddle dilessaumauanduloduasied
dulounlu  fowaznszvaunstiude  qaeuiBnisnisainuagmanaves iduleuazdme A
AmuAeusedn ALAmURBANLSouLaEAILTY ﬂ']‘iizmammml,asmi@m%ﬁ;’mm?wa AANUR
madliiadnvendulouazdme ddeuuaznszviunisdond  nisfinianeuaznswens1 neuas
miﬁugﬂmamﬁwa MsENNIsaUBNLAE NSRS Y mﬂeziqmamﬂiimamﬁm%?ﬁm

Textile and woven fabric manufacturing, classification and identification fibers, natural and
synthetic fibers, nano fibers, yarn and spinning manufacturing, physical and mechanical
properties of fibers and fabrics, torsion endurance, heat and humidity endurance, air
transportation and absorbency, electrostatic property of fibers and fabrics, dye and dying
process, printing and bleaching, fabric preparation process, washing and caring processes,
supply chain in textile industry.

Sosmanznaduilandansieiah 3(3-0-6)
(Selected Topic in Semiconductor Physics)
dsAuneu - Ll
Prerequisite  : None
vhteideninaulalutiigumeilandansisiai

Selected topic of current interest in semiconductor physics.



040355417

040355418

040355419

040355801

040355901

Sosmanzmainilnlndng 3(3-0-6)
(Selected Topic in Photonics)
IdsAuneu  : il
Prerequisite  : None
htodoniiaulalutagtumanladnd

Selected topic of current interest in photonics.

ISOIARLANIZN AU INENE 3(3-0-6)
(Selected Topic in Biophysics)
Idsduneu  : Lill
Prerequisite  : None
v YA A o a aa ¢
taideniuaulalutagiunediland

Selected topic of current interest in biophysics.

LSRIARRNIENIAUNENENTINYAS 3(3-0-6)
(Selected Topic in Agro Physics)
Jurderuney - bid
Prerequisite  : None
v v oA a o aa ¢
tadeniuaulalutagtuneii@ndnisinens

Selected topic of current interest in agro physics.

Hnufumauanavnssy 6

(Industrial Internship)
adunow ¢ Ll
Prerequisite  : None

th@nwmaassfiAnulasnisilassnuiianiutszneunis wu 15sau Wudu TasdndAnw
anunsaysannmguluieaieukasUstaunisainsiseuimeinuidndluiaunuazuidymuesanu
Usznaunis :ﬁm'ﬁ'wﬁaismf’mQL%EJW’]m;uaaamuﬂizﬂaUﬂ’ﬁL.Lasmmiéﬁﬁﬂmimnmﬂumﬂﬁ
AUUZETUNSIIATINIY S18UANNATIRTNIZEREN AT azAn UUTZNEUNTS

Conduct projects during the internship in enterprises and factories, ability to integrate and
apply theories and experience in physics for problem solution under the co-operation between
the experts and project advisors. Submission of the progress report to the department and

workplace, experience gain can be applied in their future career.

Inenfinus 12
(Thesis)

Idsduneuy ol

Prerequisite  : None

thAnwagdeniinednudlaginmsitouasiau  luidefiAeadesiuiidnduszgndnneling
AUALYEIEISTIUEY iemenaanidudumuditugiu wiensussend videnisian

Each student is required to undertake an individual research and development in the field of
applied physics under the supervision of senior members of teaching staff, with the focus on

fundamental or application or development knowledge.
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