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Measurement and Instruments

262301  \FULBSLALIEUULIWYDS 3(3-0-6)
Sensors and Sensor Systems

262416  N1FOONLUUNITIIUTILDULADN 3(2-2-5)

Analog Integrated Circuits Design
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262417  MSUSTUIANAF YYD UL ADNUAE
N1500NLUVNITNIDIFY Y6
Analog Signal Processing and Active Filter Design
262418 1935WUAIUBYALUUIATTINVUIA MG
VLSI Data Conversion Circuits
262426  N139NKUUINAITIILAINDA
Digital Integrated Circuits Design
262427  N159RALUUIEUU VLSI
VLSI Systems Design
262428  M3UsTAIANAAYYIMLUUAINDA
Digital Signal Processing
262434 \aseUelolMIUILES
Fiber optic network
262435  msdemsteyauazlasaiienoniines
Data Communication and Computer Network
262436  NSDONLUVNITNIDAYIAINDA
Digital Filter Design
262442 szuuAIUANlAEABLNINBS
Computer Controlled Systems
262443 p3esdlotauarszuuihngnindiereufiames
Instrumentation and Data Acquisition System
262444 szuumuaualisoiiles
Discrete Times Control system
NENIVIRUNAWY
262250  namansuesiva
Fluid Mechanics
262251  mseemanudeudedy
Introductory Heat Transfer
262252  wiAlulagnasnu
Energy Technology
262253  wAluladaiuiu

Coal Technology

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)


http://www.stanford.edu/class/ee315/

262254

262255

262354

262355

262360

262361

262362

262363

262364

262365

262456

262457

262458

262464
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Wandnduvetenns

Building Energy Physics
nasunanmaslduaznszuiuniswlbng
Waste to Energy and Combustion Process
UjuRnisndaau

Energy Laboratory
nsinuazialosdleTaneiiand

Physics Measurement and Instrumentation
aaLaNRInguazn13UTEENA

Solar Cell and Application
mimﬁﬂugﬂ%’mamﬂuwé’wm

Biomass Conversion to Energy
NI5IANITNAIUY

Energy Management
NaNTENUTBIMAN LA UALIAS DY

Energy Effect on Environment
NANUAMUTOUINLED TR

Solar Thermal Energy

MTIATIEANS Ul

Electrical Energy Analysis
NN9NLUUTZUUNSNIUAINFOU

Design of Thermal Systems
wialulagnasulalasiau

Hydrogen Energy Technology
Anenenansuazmaluladlundesidosdu
Introduction Nuclear Science and Technology
N1TOULIAS

Drying

NGUIVIRIUIENAIENS

261361

262270

262271

262272

Wandanuzvoaunds

Solid State Physics

Tanenans

Materials Science
gauunamansIAsIendmsuTan
Analytical Thermodynamics for Materials
SN TWEnd

Physical Ceramics

3(3-0-6)

3(3-0-6)

3(0-6-3)

3(2-3-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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262273 WaAnFAASIIELONG 3(3-0-6)
X-rays Crystallography

262274 TangInenmeonimdedu 3(3-0-6)
Introduction to Physical Metallurgy

262374 wilnliuezwsdnladannin 3(3-0-6)
Electroceramics and Dielectric Ceramics

262376  Tanwivdnuaznisuszand 3(2-2-5)
Magnetic Materials and Applications

262381 nAluladyudiaug 3(3-0-6)
Cement Technology

262382  anugveaudsaunlnsalnd 3(3-0-6)
Solid State Spectroscopy

262383  laseasne anvduaznisidauvedansuaslansuan 3(3-0-6)

Structures, Properties and Applications
of Metals and Alloys

262384  iNATANTIILUNANAN UL UBIIAR 3(2-2-5)
Techniques of Materials Characterization

262385  wiludidnseiindiesdu 3(3-0-6)
Introduction to Nanoelectronics

262481  wialulagnaunie 3(3-0-6)
Concrete Technology

262483  FAndansiaiithuazansithends 3(2-2-5)
Semiconductor and Superconductor Physics

262484 wiluwmeluladidesdy 3(3-0-6)
Introduction to Nonotechnology

262485  wiAlulagnsAdouNauuIg 3(3-0-6)

Thin films Deposition Technology
262486  n1sinnsouLazni1sUsiu 3(3-0-6)

Corrosion and Protection

NUINIYNADNLES Fuuliidaenin 6 YU
Janaunsaasniseus1edniilaaauluuinInenasulseis vsean1uu

gANANYIBY
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LHUNNSAN®EN
FudN 1
AASIUAY
001201 Nz lne*

Thai Language Skills
001211 AwSanguiugIu*
Fundamental English
001271 LyudiUAIINdDN
Man and Environment
001272 ﬂamﬂaLmai(miﬁumﬁsﬁguﬁugm****
Introduction to Computer Information Science
252111 adlnenansiledu
Introductory Mathematics
261107 wanwand 1
Principle of Physics |

EIEEY 20
% 4 o o= ) o s
Waldensednanwmilvlunguinniwm 3 nhefin
** waldenyedvndnwmilvlunduivuyvemans 3 miefn
o wadensedndnwialUlunguindumans 3 wieia

Hox wadenmgdndnuilUlunguininermans 3 wiiein

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

4(4-0-8)

4(3-2-7)

NU28nH
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T 1
AABEulaY

001212 AWIBINURAIUN 3(2-2-5)
Developmental English

001222 AW FIANLATIAUTTIU 3(3-0-6)
Language, Society and Culture

001237 VinueAIn = 3(2-2-5)
Life Skills

251100 s Ineaans 1(1-0-2)
Philosophy of Science

252112 LARANH 4(4-0-8)
Calculus

258101 Fnendedy 4(3-3-7)
Introductory Biology

261108 anwand 2 4(3-2-7)
Principle of Physics II

574 22 wiwnn

* vidoidonseindnwivhlulungsinnim 3 mefin

** visidennelnAnulllungiivayuemans 3 miefin

o wadensedndnwialUlunguindumans 3 wieia

Hox wadenmgdndnuilUlunguininermans 3 wiiein



001213

001281

256103

261211

261241

262201

XXXXXX

KKK
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JudN 2
AALSYUAY

ANWIBINGUTAVINT*
English for Academic Purposes
Aruazniseanmainie (laituniein)
Sports and Exercises
wnilidosdu
Introductory Chemistry
nafans 1
Mechanics |
witanluin 1
Electromagnetism |
nsEUIITMe@ndUssend
Methods of Applied Physics
Jden
Elective course
394

vidoidonseindnwivhlulungsinnim 3 mefin
viaidenneindnvvhlulungiivaysemans 3 miefn
vdoidonseindnvivhllungiindieumans 3 wiein
woldenmedndnvvhlulunguiiviivenmans 3 wmiefn

19

3(2-2-5)

1(0-2-1)

4(3-3-7)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(x-%-x)

“uenn



001221

205200

261212

261231

262202

262212

XXXXXX

KKK
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JudN 2
nAseulany

ansaumAmansifiensfnwduaii*

Information Science for Study and Research

MsdeansnwSanguiiiengUsasdionny

Communicative English for Specific Purposes

NAAANIAIDUSY 1

Quantum Mechanics |

AAuLarNIduaTiiow

Wave and Vibration

QounTANduagNandL3aadin

Thermal Physics and Statistical Physics

diannselingd

Electronics

Jden

Elective course

3794

vidoidonseindnwivhlulungsinnim 3 mefin

waldenyedvndnwmilvlunduivuyvemans 3 miefn
wadensedndnwialUlunguindumans 3 wieia
wadenmgindnuilvlungiininermans 3 wieina

3(2-2-5)

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(x-%-x)

19 wUQYNA



205201

255121

261352

261381

262397

XXXXXX

XXXXXX

XXXXXX

XXXXXX

KKK
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FUUN 3
AALSYUAY

N13A0EN1INYIBINGUNDNITIATIZATIIYINT

Communicative English for Academic Analysis

anRILATIZN
Statistical Analysis
Wandumuluml
Modern Physics
UftRnsAndduge

Advance Physics Laboratory

duuun

Seminar
Auden
Elective course
v ugen
Elective course
v ngen
Elective course
Iudentas

Free Elective

viadenseindnuvhlulungiiviam

viadenmeimdnuvhlulundiivisywemans
viadenseindnuvhlulungiivdsnumans
viadenmeindnyvhlulunguiviinenmans

EIEY

3 Wghn
3 wulefin
3 Mhghn
3 wulefin

1(0-2-1)

3(2-2-5)

3(3-0-6)

2(0-4-2)

1(0-3-1)

3(x-x-X)

3(x-%-x)

3(x-%-x)

3(x-x-X)

22 hulgna
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FUUN 3
nAseulany

001235 N134dia9 LATYENY uazdsay 3(2-2-5)
Politics, Economy and Society

205202 miﬁamimmé’aﬂqmﬁamiﬁﬂLau@mamu 1(0-2-1)
Communicative English for Research Presentation

262391 UftRmemneiAndUszanddugs 2(0-4-2)
Advance Applied Physics Laboratory

XOXKX v nden 3(x-x-X)
Elective course

XOXKX v nden 3(x-x-X)
Elective course

XXXXXX I nGen 3(X-x-x)

Elective course

a A
XXX IFBN 3(x-x-x)
Elective course
a A =
XXX IV UADALET 3(x-x-x)
Free Elective
] a
LY 21 v“ulEna
* vidoidonseindnwivhlulungsinnim 3 mefin
** viaidenneindnvivhlulungiivaysemans 3 miefn
o wadensedndnwialUlunguindumans 3 wieia

Hox wadenmgdndnuilUlunguininermans 3 wiiein
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JulN 4
AASIUAY
262498 WeInusTEAUUSQYEInS 6 WUwWAR
Undergraduate Thesis
594 6 WUWNA
JuUN 4
AMAgulany
TideaniSeusiedvnesalull 1 518990
262492 ASHNBUSUUS RN UL URNUTENA 6 VUIWAN VI8

International Academic or Professional Training
262499 annNaANe 6 vagin

Co-operative Education

594 6 WNUIBAM



27

3.1.5 A1B5 UYL

001201 Winwen w1 ng 3(2-2-5)
Thai Language Skills
favineenisldnwiidlugunisils msgiu manauaznadouiienisdeans
Tnetluiney Nseusarn1slsududfey
The development of language skills in listening, reading, speaking and written

communication skills with an emphasis on reading and writing is important

001211 mwwé”mqwﬁugm 3(2-2-5)
Fundamental English
fiavinuensile ya 811 awdinguuarhennsalssdiuiiugu enisdeaslu
UIUneg 9
Development of fundamental English listening, speaking, reading skills, and

grammar for communicative purposes in various contexts

001212 AWIBINUIAIL 3(2-2-5)
Developmental English
fimuninwgnnsils wa 81y awdanguiagheinsal iensdeansluyunsineg
Development of English listening, speaking, reading skills, and grammar for

communicative purposes in various contexts

001213 AYIDINGYYIVING 3(2-2-5)
English for Academic Purposes
WALINYEN 15N ElALLtuin®eNI581U NMSWELULAENISANYIAUATIT
YIS
Development of English skills with an emphasis on academic reading, writing

and researching

001221 ansauwArandiiiensinwduaii 3(2-2-5)
Information Science for Study and Research
AUNLNY AUAIAUDIATAUNA UTELANVDIUNAIENTAUNAR) N5
waluladansaumanagnisieans msdiviudeuazansaumna msdanisaud n1siden ns
FuATIEn wagnsiauaEnTaUImA maamumam%m%wﬂﬁ;:iﬁauﬁwmﬁﬁﬁ wazdiddylunislim
AN
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The meaning and importance of information, types of information sources,
approaches, information and communication technology application, media and information
literacy, knowledge management, selection, synthesis, and presentation of information as

well as creating positive attitudes and a sense of inquiry in students

001222 NN FIRULALIAUSTTY 3(2-2-5)
Language, Society and Culture
Anwaudviluiefuawuazanuduiugseninsnuiidnedsan wayiansssu

Tnefinsaunlantirimednuuas Tansssuitaseuliiuluniw Tassadamsdanuuay Sausssy

vL‘V]EJﬁ‘UﬂWﬂ%ﬂ’]H’] maamumiLL‘UiL‘1J§susummmé’ul,ﬁaqmmﬂ{]aé’]’smaé’qﬂuLLazi’wuﬁiimaﬂm

UszanauaLdeuLazvodlan
A study of the relationship between language and society and language and

culture in terms of the ways in which language reflects society and culture. The study

includes the interaction between language usage, social structure, and cultural structure.

The study also includes language change caused by social and cultural factors of Thailand,

ASEAN community, and the world

001223 A3E9AITNVA] 3(2-2-5)

Music Appreciation

Anwuazidilanusslunszuiumsiuides e1sual AnmmneMeauEIAnY 1A3eq
AusHaENuinued Anwdnuuraussingusedend uasauninguanlud 1r3ed 19 was
Sndnuniunzaunios Anvishdnuaivesausifiuthulne aunfendeu uasausitmadieludsasine
quvienimeaundludiavssiiiu veluaues  uasUSunmnedeauiaussa wsed Jansal
Usingnisalauesludaulne

Study music comprehension in terms of perception, mood, meaning in music,
organology, and foundation of music theory. To study Thai traditional music and western
classical music comprising of musical instrument, ensemble, composition, style and
aesthetics. To study musical style of Thai folk music, Asian music, and contemporary music
in Thai society. Music aesthetic in daily life and social-cultural context. To analyst and

criticize musical phenomena in Thai society
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001224 Aavzluiinuszaniu 3(2-2-5)

Arts in Daily Life

ﬁugmmmi LGZ’J’ﬂﬂUﬂmé’ﬂwmsLﬁmﬁu, AUNLNE, AATLAY ADILLANANS 29
ANENTUSIEVINAY vasRaunssuUssiaveingg taud F3nsfal Ussenddad vieudald landad
Tanvimudat wag Aauzdoadelmi lnrunsiiuszaunisainsgunion wagmsvaassUfifnu
%uﬁugmsumﬁaﬂﬂiimﬂixL:W]Ghﬂs] s mmi la LLasquﬂﬂﬂiaﬁaumﬂquw%z i
ansnsathantsegndld Idudsslowd lumsdiduiinssdriu wasduiusiuuiundneg iy
syfuvipsduuazanals

Art Fundamentals and understanding in the basic features, meaning, value,
differences and the relationship between the various categories of works of art including fine
art, applied art, visual art, audio art, audiovisual art, and new media art. Through the artistic
experience and basic practice on various types of art. For developing knowledge,
understanding and indoctrinating aesthetic judgment that can be applied in daily life,

harmonized with the social context in both the global and local levels

001231 UsraunPiaiietanediodudinUsedfu 3(2-2-5)
Philosophy of Life for Sufficient Living
mmiﬁugmtﬁmﬁ’uﬂ%’mﬂnuammﬁm Tanyird Tavieu USogdin wazdnniseiiy
Fin Uszaumsaldunssqa naenaudedensetioulviidsmasomudisaluiiauazaulunnia
vouiveidus euszgndlilunisainsassd WaunTinidaunm fssloviuazaaadedsny
Basic philosophical and conceptual knowledge on worldview, attitude,
philosophy for life, lifestyle, valuable experience and factors or conditions which influence

success in all aspects of life and profession of respected people

001232 nnvaneduguiionan i 3(2-2-5)
Fundamental Laws for Quality of Life
AnufangraneiAsadesiunmunndinvesian Lsﬁuﬁw%%’juﬁugmﬁw%wwmu

ﬂg‘iﬁma?un@é’auLLazﬂgwmsﬁLﬁaaﬁaqﬁugﬁ{]mm’lﬁaﬂﬁu iamﬁ'\‘mgwmaﬁluq fAedostunis

fimungensaui 21
Studying the laws concerning the quality of student life such as basic rights,

human rights, environmental law, the laws relating to traditional knowledge and laws

pertaining to the developments towards the 21st Century
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001233 Inefuusemaulan 3(2-2-5)
Thai State and the World Community
auduiusseinassmalnetudnalan nelinisasunladlugianansneg

faudeuatlmiudedsesluiagty uazumummesneuunilan aaeasuunlilusuag
Relations between Thailand and the world community under changes during

various times stating from the pre-modern age up to the present and roles of Thailand in

the world forum including future trends

001234 miaﬁiimasgﬁﬂmﬁmﬁmﬁu 3(2-2-5)
Civilization and Local Wisdom

a

' ad v adaa AN ad a A
’e)’]iEJﬁiiﬂ,JhJQﬂGlNG] ANIUTITU DWIN UTLINA WINTTU ARAINULYD Qmﬁzyﬁgﬂ
Viosdiu warn15eusnyg dunen wariauilyaivesiu
Civilizations throughout history, cultural evolution, ways of life, traditions,

ritual practices, beliefs, and contributions, development are preservation of local wisdom

001235 N154ila LAY wasdeay 3(2-2-5)

Politics, Economy and Society

AUNUELALANUANNUSVDINITIDY LATYEAY dIAN WauIn1sNIsllasseavaina
nsleauazn1sUTuimvesUssmeaimukasMaaiau ssuuAsegialan kansenuvadlan1fing
MaAsEgha AuduTusuesssuulaniuUszmale

Meaning and relations among politics, economy, and society. International
political development, politics and adjustment of developed countries the global
economics system, impacts of globalization on economy and relations between the world

system and Thailand

001236 N139ANITNIIALTUT IR 3(2-2-5)

Living Management

Aduazinuy Refuunum wini wazenusuiiaveuresyanalunseunds uas
Fipunsusududniumsisuwlawesdiaulan n1shesedeals nmsdanisaanudauda 33n15Aa
nMsutamesiaduassd iesugmansfunmsduiuiinia uesaussTatesssy

Knowledge and skills relating to role, duty, and responsibity of an individual
both as a member of a family and a member of a society which include an adaptation to
changes in a global society, world communication, conflict management resolutions, and
methods to bring about creative problem solutions leading to a better economy and living

conditions along with a more ethical society
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001237 Vinwedin 3(2-2-5)
Life Skills
mﬁﬁfﬂL%ﬂﬁmmmLLazmmLmﬂﬁmiwdﬂmﬂmﬂiﬁmumﬂﬁﬂmwﬁgﬂmﬂuuaz

meueriniinugnmsinuduiiniuiunsadufihuasfamuid matauyanaliEnassusuas

My AaaNTRf LU vesyanagaadunaideslan
Knowing and understanding oneself and individual differences. Development

of personality both mental and physical characteristics.Practiceinteam working skills focusing

on leader and follower roles Development of public consciousness and other desirable

personal characteristics to world citizens

001238 Ms3winiiude 3(2-2-5)
Media Literacy
anufesdusznouiuguiisidulunadifadlafininnsiadeasui

wanzauitensviTdahiiusmsdoynussvludegtuiieasidudadinguilandestng

a@aniuazihluganuiuiaveudensussngivesmueshudsnuliiuanmannidumieuas

Hosumuilamussdenudnarumineg
Knowledge, basic attributes necessary to access, understand, interpret,

analyze leading to appropriate conclusions, so as to come up to par with stimuli coming

through various contemporary media. The aim is focused on nurturing wise media
consumers in graduates, responsible for one’s own behaviors in society, not victimized and

carry out preventive measures for the society being as a whole as well

001271 uywdivaaIndon 3(2-2-5)

Man and Environment

mmﬁmﬁuéiwd’mmywﬂﬁuéﬂLL’mé’am ﬁ?LM@ﬁ@ﬁﬂ?ﬂLL?ﬂﬁam NAUDINIT
Wasuudasssrnauged uazAunnden nsdillymAneden wilussilanssduusene oy
swiuviesiiu  madsuuvasniennelan uavgiRdesssumd  mefauniudaneden nsUgn
Indiin nMsaeenunsenin waensiiduslunmsdanisdunndouesiedadu

The relationship between man and the environment, cause of environmental
problems, effects of population change related to environmental problems case studies of
global climate change and natural disasters at the global and local scale and the building of

environmental awareness and participation in sustainable environmental management
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001272 pouRABSANTALIMAT UL 3(2-2-5)
Introduction to Computer Information Science
Taunsveunealuladrouinmesanedntsdagtuuazanudullldvesnalulad

TupwiAn 09AUTENBUVRITLUUABLNIADS 815AKIS BondWIs Jayanauiames 35N svineuves

poufes fuguszuueietns wiotedumesidnuazmsuszandldnu arudedunisldon

szuu msdamsteya sruvansauma Tusunsuainnusmlusfi waluladdonan nsweunsdens

AU NsoeniuukaziauLIu Snsnaveuveluladrnouyvduazdsny
Evolution of computer technology from past to present and a possible future,

computer hardware, software and data, how a computer works, basic computer network,

Internet and applications on the Internet, risks of a system usage, data management,

information system, office automation software, multimedia technology, web-based media

publishing, web design and development and an influence of technology on human society

001273 ARlnAARILAzEDA lUTInUTZa T 3(2-2-5)
Mathematics and Statistics in Everyday life
mMsUszgndinadamansuazadfiiioldldasafudinusraniu wu nslu ms

6U1ﬂ15ﬂ15ﬁ®31ﬂ%%’]&§55%LLaSﬂﬁi?Ui’msﬁ@;ﬂaWNﬁﬁaL‘ﬁlamﬁﬁﬁﬁﬂLLasm‘iﬁﬂauﬁlmﬁaﬂﬁu
The application of Mathematics and Statistics for everyday life including

banking and finance, business decision and statistics for data collection and basic decision

making

001274 pnazansialludinuszaniu 3(2-2-5)

Drugs and Chemicals in Daily Life

aruifosuvaseuasiad fasiufuaiosdouazsnnayulngililuiie
Uszdiu MRetesiuauammaenaunisidonlduaznsdansifieliiAnmnuvasnsofuguaimuas
Faundey

Basic Knowledge of drugs and chemicals including cosmetics and herbal
medicinal products commonly used in daily life and related to health as well as their

proper selection and management for health and environmental safety

001275 9IMTHALINTIN 3(2-2-5)
Food and Life Style
UNUIMLAZANUEAYUDI0MITIUTINU521TU TusssuuasngAnIsun1Tuslan
21113 Tuginiasie vedlanuaglulsemelng 1u898vEnarete158sTTANUTEIAdENg ANTTY
msuslnaveslng endnuaiuazgiidygiuensuesive madenewnsiivanzausona
Foansvesiame ewnamaden teyadsznounisfinnsandendes s uazewnauayIaTindy
mawasuudaslugalanAtand anunszniin uazdnddanndon
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Roles and importance of food in daily life, cultures and consumption
behavior around the world including the influence of foreign cultures on Thai consumption
behavior, identity and wisdom of food in Thailand, proper food selections according to basic
needs, food choices, information for purchasing food, and food and life style according in

the age of globalization

001276 A uLazmalulaglnds 3(2-2-5)

Energy and Technology Around Us

arudiiugudundsruuanaluledlndi funvemdiny il ndsou
Fowmds  wiomaden  waluladuaznisuslaandinu  msudlnandsnumedousniunsel
wiuiuanzlandou  anumsaliffedestundanunasimalulad  mseudnundanuegiadl
g nslindanuegisaan nswieuaundeudmsunsUasuulasinung sy

Fundamental knowledge of energy and technology around us; energy sources
and knowledge about electrical energy, fuel energy and alternative energy; relationship
between technology and energy consumption; direct and indirect energy consumption;
global warming and related energy situation; current issues and relationship to energy and
technology; participation in energy conservation; efficient energy use and proactive

approach to energy issuers

001277 WOANTTUUYYE 3(2-2-5)

Human Behavior

arufiieatunginssuayed Tuduiag Wy wwdadeafunginssy Mugimns
Frnmwesmginssuuaznalnnisifianginssy nmsfiafduudgey auns uavansiietestunisiiad
ﬂ'ﬁﬁ‘Uﬁ LﬁEJ‘HS ﬂ’J’]ZLIﬂ’] LT NTYN Lézmu‘fjmmLLaummaammuma6] qumsmuwamaaﬂﬂu
NOANTIUUNG qumiamswvwwqmﬂiiuam Lwamiﬂi”smmﬂlﬁummi”mw

The knowledge of human behaviors such as behavioral concepts; biological
basis and mechanisms of human behavior; mindfulness, meditation, consciousness and its
involved substances; sensory perception, learning and memory, language; the intelligent and
others quotients; social behaviors; abnormal behaviors; human behavioral analysis and

applications in daily life.

001278 FInwazgunIn 3(2-2-5)
Life and Health
audrnudnladysanmaieniumsdin - woAnss  WazAIIgUARYAIMTBS
uywd Sogunazguammmseenmdimetfieguainuaztinuinis mMsduaiugunmdn ewnsuas
GUAM  glazaun  Awnadeuuarguain msUseiugunm Useiu@in  UseiuguRom
Useiudern nstesiudiinngUasde ufve dusssuvd wazlsaszuin
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Integrated knowledge and understanding about the life cycle; healthy
behaviors and human health care; adolescence and exercise and recreation for health;
enrichment of mental health; medicine and health; environment and health; health
insurance, life insurance. Accident insurance. And social security; protection from danger,

accidents, natural disasters and commmunicable diseases

001279 enmansludinusziniu 3(2-2-5)

Science in Everyday Life

UNUINYDEINEANERSTLAZALULAENAUTININ N8ATN UAZYITAINITANS
memdnemanivedanisyuuiiforesiuiiaussdiu i ddiTiauarduwnndey i
nauuaylnlin msdeansinsanuiay gnfesingt lanuaveania wazAusindgniinemans
uazimalulad

The role of science and technology with concentration on both biological
and physicals science and integration of earth science in everyday life, including organisms
and environments, chemical, energy and electricity, telecommmunications, meteorology,

earth , space and the new frontier of science and technology.

001281 NWLazN1999NAaINTY 1(0-2-1)
Sports and Exercises
AnMSEuin NseenmEInIei oS IaSNELTINNINNINTINNY WAZNS
NAADUANITONINNNNEY
Study the sport playing, exercises for improvement of the physical fitness and

physical fitness test

205200 mﬁ%ﬁmm&ﬂquﬁai’mqﬂizmﬁLaww 1(0-2-1)
Communicative English for Specific Purposes

(% & o

Anile-naniwdingulasiiunisesnides n1sldmdns d1uiu wazguuseluaiite
IQUsEaIRNIeInINIsuaE I AN
Practice listening and speaking English with emphasis on pronunciation,

vocabulary, expressions, and sentence structures for academic and professional purposes.

205201 nsAeaInwSInguilen1s AT ERBANINg 1(0-2-1)
Communicative English for Academic Analysis
Anfls-nan1wdsngulagiiunisaguany MTIATIEY MSAAIY LagNISUARIAINY

Anwiu ileTngUszasimainnsmuannvegisou
Practice listening and speaking English with emphasis on summarizing,

analyzing, interpreting, and expressing opinions for academic purposes applicable to

students’ educational fields.
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205202 mi?‘iaaﬂimmé’qﬂqwl,ﬁamsﬁ']Lauamamu 1(0-2-1)
Communicative English for Research Presentation
Andnauenanun1sfruait vienasuiseiiisadestuaivivedisoudy

nMwdangeldedgdivszansnm
Practice giving oral presentations on academic research related to students’

educational fields with effective delivery in English.

251100 S ineaans 1(1-0-2)
Philosophy of Science
UszifvasinemansiazUsvg; A1anu LaswunfAndsl vy e

MegFEn3 T3AUTINGNITN MUY WaZNITAAIUINIG, ANUFURUSTENININGIPNEATAIVIA )
History of Science and Philosophy; Philosophical questions and thoughts

of Science including phenomena; theories and development; Relationships among

the branches of Sciences.

252111 adinmanfidosiu 4(4-0-8)
Introductory Mathematics
ddnuazanuseiowesilaidu syiusvesilsddunaznmsuseynd wadsoywus
Utusveailsitulaznsuszgnd inadamsvuiiug aunsieeyiussusuiniauuuenduusle

Limits and continuity of functions, derivative of functions and applications,
differentials, integral of functions and applications , techniques of integration, separable

first-order differential equations

252112 LARANH 4(4-0-8)
Calculus
sruuRtadetn aunsdafinysiasy Usiusldasauuy Funss seuu i AUNUS
doy Uiiusvianeduuarn1Uszgnd dulareynIutessiuIuTie aynsuhds sunsumgiaes
Polar coordinates systems, parametric equations, improper integrals, lines,
planes, surfaces, partial derivatives, multiple integrals and applications, sequences and series

of real numbers, power series, Taylor series
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255121 anmIATIEN 3(2-2-5)

Statistical Analysis

ALY YoULe hasUszlevilvoinnads selauisn1svmisada nisiawualuugn
dedunans waznsinn1snszany anuunezdu Muusdu Msuanuasmuiandues
fuusguuuulideiosuagdoiiosunswia nMswanuaavesiiata nsUsziiuALaznmagey
AUURgIY MslAsEimuuUsUT oy melnsziannesuaranduiius uaznsvadey
JGGIRY

Concept, extent and utility of statistics, statistical methodology, measures of
central tendency and dispersion, probability, random variables, some probability
distributions of discrete and continuous random variables, sampling distribution, estimation
and testing hypotheses, elementary analysis of variance, regression and correlation analysis,

chi-square test

256103 ey 4(3-3-7)

Introductory Chemistry

USunauduius laseadisesnen 5195 suwavantfvedsns WussLall a1savany
aunaedl NIn-wud uid vewuds veawad wilgavnanans wadaaumans il ialduvsduas
astaluana iidanden asUsznauvessIgLwisumiinuazunsuddu iaflgnamnsy tadl
Tundes

Stoichiometry, atomic structure, periodic table and properties of elements,
chemical bonding, solution, chemical equilibrium, acid-base, gas, solid, liquid,
thermodynamic, chemical kinetic, electrochemistry, organic chemistry and biomolecules,
environmental chemistry, representative and transition elements, industrial chemistry,

nuclear chemistry

258101 FAne o 4(3-3-7)
Introductory Biology
Tassadhs nihflveawaduavensuniuad Wugmans nszuIunmMLTeS
AT Ty muamvanvanevesdid®in  UfduiusvedadiTinfudanadey
Structure and function of cells and organelles, genetics, growth, process

of living organisms, evolution, biodiversity, interactions between organisms and environment.



37

261107 wanwand 1 4(3-2-7)

Principle of Physics |

AnwimaiedeuibuuiAsuiumidu 1 07 wag 2 93 nswedeuiiuuun 9y
LaTNANIY namansvesoyniakazInguiunis aulfvesaals namansvesvasiva nis
Fuazilounazides sruvveuaud nNouinduvednas anufeularsruUAtegaund masly
Towfinduagiriesnadniauiou ngufaat

Vector Motion in One Dimension Motion in Two and Three Dimensions The
Law of Motion , Circular Motion and Other Applications of Newton’s Law Work and Energy
Potential Energy and Conservation of Energy Linear Momentum and collisions Rotation of
Rigid Body About Fixed Axis Rolling Motion, Angular Momentum and Torque Oscillatory
Motion Wave Motion Sound Waves Superposition and Standing Waves Fluid Mechanics
Temperature, Thermal Expansion and ideal Gases Heat and The First and Second Law of

Thermodynamics The Kinetic Energy of ideal Gases

261108 naNWand 2 4(3-2-7)

Principe of Physics |l

Wiihadn  nguannid  Andlaih  anugliiuazlediénesn  auuwingn
widstdaauuuivin  nguewhsuaduagauwmienit  rasliinssuaaduuas ngud
Fuimsnm mewsuiEndilesiu evneuinuasiade iland

Statics Electrics , Gauss’s Law ,  Electric Potential , Capacitance and
Dielectrics , Current and Resistance , Direct Current Circuits , Magnetic Fields, Sources of
the Magnetic Field , Faraday’s Law and Inductance , Alternating Ccurrent Circuits , Light ,

Relativity , Introduction to Quantum Physics , Atomic Physics and Nuclear Physics.

261211 narans 1 3(3-0-6)

Mechanics |

LiJ‘Vl%ﬂGZ?LLazﬂﬁLLUa\‘iLLU‘U‘VI&J“L! Joruveaaniaesiazanalsauauvadenisiuas
naFnansuuuifureseynAien msduunisuuuensluinuuuming wasnuugndsdu uudsdy
ma mduunisuulidadusazumngnisoiaeea analiiugiuuy
Ty maedeuianegldussdaudnarsuazngniseyiny namansuuuaniuduagnamans
wuuusfiadudosiu

Matrices and rotational transformation, Definitions of scalar and vector in
term of transformation properties, Newtonian mechanics of single particle, harmonic,
damped and forced oscillations, phase diagrams, non linear oscillation and chaos,
Newtonian gravitation, central-force motion and conservation laws, introduction to

Lagrangian and Hamiltonian dynamics.
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261212 nNaFansABUGN 1 3(3-0-6)

Quantum Mechanics |

ANUALLVAIVBINAFNANTLNULAY LaginUeINg BAIDURNLUULAT NaY
pduuazvdnaliuuey fduduns aunsuisedsass eymaluvqudng nisideudives
sumangarhudniunedng  ddusuein  Tuwusinda

Failures of classical physics and the advent of the old quantum theory, wave
packets and uncertainty principle, operators quantum numbers, Schrodinger’s equation,
particles in potential wells and tunneling of a particle through potential barriers, harmonic

oscillators, angular momentum.

261231 AAuLAZNSEUazLToU 3(3-0-6)

Wave and Vibration

mMsduegnedase nsvi nsdunieldusanieuen  nsdunuukeussuein
msé{"ﬂuamﬁﬁ@ ﬂgu‘ﬁlhjﬂiﬁﬂ’]ﬂ ﬂﬁlu&ia%’ﬁ ﬂg‘lJiSUWUﬁSUEJUL‘UG] ﬂ’]iLgﬁJ’JL‘Uu

Free vibration, damping, forced vibration, anharmonic wave vibration,
two-coordinate vibration,  non-dispersive waves,  Fourier theory,  dispersion, solitary

waves, plane waves at boundaries, diffraction.

261241 walmdnlulit 1 3(3-0-6)
Electromagnetism |
MywATIEiInges  deneainemansiiiduliun nguesaaeudlasiy

aulii  wdndluihuaznguaanid  lanesiuduasngulunlanesioud auulii ads 9w
wasuasdnglni  nszudlvdn avumuiudunszuaweziitl  augliiuezledidnasn
aunsveIaUany

Vector Analysis, Topics in electrostatics: Coulomb’s law and electric field
intensity electric flux and Gauss’s law, divergence and divergence theorem, work, energy
and eletric potential, current, current density and conductors, capacitance and dielectrics,
Laplace’s equations and electrostatic boundary value problems, Topics in Magnetostatics:

Lorentz force law, the Biot-Savart law, the diver

261352 Wandurulu 3(3-0-6)
Modern Physics
nguiduinsam  vguiereusdesdu ezeomnazluana Svdiend rmeu
Und Wandansmvwiu  duedea UfATenduafes euniAyagiu TRV Uaziinle
Mandswate wu asiihdedn vedvesinds uasdulasnseu MAndd10m NMR (Nuclear
Magnetic Resonance)  MRI (Magnetic Resonance Imaging) Usingnisahnesa  Wanduilu
walulag  Adndnwdanuga
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Relativity theory, basic quantum mechanics, atom and molecule, X-rays
photonics, condense matter, nuclear, nuclear reaction, fundamental particles, cosmology,
and physics topics as follows: superconductivity, superfluidity, synchrotron, biophysics,
magnetic resonance (NMR), magnetic resonance imaging (MRI), chaos, nanophysics

technology, high energy physics.

261361 Nandanuzveuds 3(3-0-6)
Solid State Physics
Tnssadrewewdn msidonuuvesnaulnendnuariassadisdundu  msdamien
Tuwdn  msdulmvedesndn  audfdsanudouvewends nquiuoundan  wdnfadnd
LesnAnmal  HuRawedd

Crystal structure, diffraction of waves by crystal and reciprocal lattice, crystal

binding, Crystal vibrations, thermal properties of solids, energy band, semiconductor crystals

and liquid crystals, Fermi surface.

261381 UftRnsEAndduge 2(0-6-2)

Advance Physics Laboratory

mimaaqmﬁdﬁﬂé%’juqasﬁu Aeafumnudeu Infiuazudingn namans adu
Handealnd MsudTad wavauuAgiulunguiaousy

Higher physics experiments on heat, electricity and magnetism, mechanics
waves, higher physics experiments on modern physics, radiation and hypothesis in quantum

theory.

262201 NsyUIITMHENdUsTYNG 3(3-0-6)

Methods of Applied Physics

aunsideyiussufunilsuazsusiugs msuvasandaneuaznisussyndmeiiand
HARagYesENNTLdUlagauNIUTOU NsBuinTaldadiay ﬁuﬁm’%ﬂ”ﬁamﬁa Bufinfaanudy
warn1sUsrendnaiidnd fladtudiinnened sufinfamuduuazdufinfaniuiiuia synsuyies
nswUasnsies aun1sidseuustay

first order and higher order Linear differential Equations Laplace Transforms
and their applications, Series Solutions of Linear differential Equations, Numerical
integration, Surface in three dimension space, Triple integrals and their applications, vector
valued functions, line and surface integrals, Fourier Series and Fourier transformations

Partial differential equations.
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262202 QauvTANduagNaANdLTaadiA 3(3-0-6)

Thermal Physics and Statistical Physics

nguannesiuloulind dndweslulaufinduazanuduiusvouundiad 013
Wasuigna aumsaonz Tpinsiedesnariudou ndnnsidesduvesnamansiieadn ou
Wawvugatayad touwwudauvudydflvg vouiveuiagaund namansigeadfvenan
naransltsanaveLia namansilivadfaiuiy adflua-lodalsl adfvesd-Ausn n1s
WasuigmAuazUunngnsaingd vquisatiaswamanivosuia

Law of thermodynamics, potential thermodynamics and Maxwell relations,
phase change process, equations of state, thermal machine cycle, basic principles of
statistical mechanics, microcanonical ensemble, canonical ensemble, grand canonical
ensemble, theory of ideal gases, statistical mechanics of crystal, statistical mechanics of
gases, quantum statistical, Bose-Einstein statistics, Fermi-Dirac statistics, phase transition and

critical phenomenon, kinetic and dynamic theory of gases.

262210 115361997 N 3(2-2-5)

Electric Circuit Analysis

Tenunaznig 93rUsznounaliiuuuunadviuasioafin 2995MIAUNIU Ny
vadlosin ngveuAefvend  nsuvsuseduLasnIzua  undeiudafiaie 29aseeuuend N1
WATINATIN NITIATIENINTOU Numsvivden  Nouunveanitiulazuesiu nisaneleuy
MAYEIEn 09AUTENOUAYANNAIIY 3995 RC Wae RL AR Hameuausweilindudedy
A 29955UNUTIdRY NANDUAUBISTINYIA  JULUUANY 9 Y83ANdsTTNTIA HanouausItafy
HanauaweIuTysal  Wlawesuazsmsnseduloyress mslaseiluaniugeddiliady  Mawu
Tuanuzegiilnadu

Definitions and units, passive and active elements, resistive circuits, Ohm’s
law, Kirchhoff’s law, voltage and current division, dependent sources, operational amplifiers,
nodal analysis, mesh analysis, superposition, thevenin’s and Norton’s theorems, maximum
power transfer, energy storage elements, RC and RL circuits, time constants and DC steady
state, response to a constant forcing function, second-order circuits, the natural response,
type of natural frequencies, forced response, complete response, sinusoidal excitation and

phasors, AC steady-state analysis, AC steady-state power.
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262211 esdlannsedindifsuouzasn 1 3(2-2-5)

Analog Electronic Circuit |

Anwrfsansieiaindoady gunsaiansnedi wuudraesdmivlalonnas
N3UTAR3 laloawaznisussendldau nsudamesyinlulnaisuasniuiamesvylinnavedauiy
mﬂué’aLLazmsﬂszE;ﬂﬁﬂ%’ﬂWuwiﬂu%amaiﬂuwﬁﬁuEJWEJ 1ATVYIYANAY

Introduction to semiconductor devices, modeling of diode and transistor,
diode and its applications, bipolar transistors, field effect transistors, transistor biasing,

transistor function as an amplifier, power amplifier

262212 diannsedind 3(2-2-5)

Electronics

1995k TE LA TILAZ NTELAAAY dIauasdYygIMIUNIU N15UTTLIaNS
Ty a15nedath lalen muBawes wdedweny iATesIgoama s TuLA wagn13UsEEend
93 lngUd I 299IINdndy sawmes Sidnnsedndiduandoniu 1wesruduavuas
n1suszyns

DC and AC circuits, signals and noise, signal processing, semiconductor,
diode, transistor, amplifier, operational amplifier and applications, waveform generator,

linear IC, thyritster, introduction to digital electronics, digital IC and applications.

262220 syuuAanealleadiu 3(2-2-5)
Introduction to Digital Systems
FLUULATEIUAN o) Nyadinugdu Lnnviasing 9 Audnymzued99s9 9 Lea (TTL)
uazBued (CMOS) Waunaey wtlmes 334 e wihoanus szuula roufmositugu
Number systems Boolean algebra, gates, TTL and CMOS, Flip-Flops, counters,

registers, memories, bus, basic of digital computer system.

262250 namansvadlva 3(3-0-6)
Fluid Mechanics
AuantRvesedlua dnnsuaraunisiuguvesmslva veslviaain
voslvaidoudl uswasluwusivesvedlvaluvio mslvaluveuuuafiunfuaziesyuaud
Fluid properties, principles and basic equation of fluid, static and dynamic

fluid, force and momentum of fluid flow in pipe, the Laminar and Turbulent of fluid flow in

pipe.
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262251 nsehemanuseudesdy 3(3-0-6)

Introductory Heat Transfer

ngNIsaemAINser NsuiAuseuly 1 IR wag 2 If N1swIAIINTeu 999n1s
Ivauuuaniiunfuasmesyuaud nsunfadanufouvesingiuazingin uazgunsaluaniuae
ANSOU

Principle of heat transfer, conduction in 1 and 2 dimensions, convection in
Laminar and Turbulent flow, radiation heat transfer in black body and gray body and heat

exchanger

262252 wAlulagndanu 3(3-0-6)

Energy Technology

wywdiunslongsany anunmludagiuiaglusuinnvoiunaingsany wagnisls
Wa91U wuakazuleuiglunisusendanasau msdndsnunaseindlulduseloasulunisiin
mudou  wazrannszualiih wdnh ndueinan ndwunnursseuteuldfian ndeuda
178 Wwadltends niuiuades msleszindanumaiuasgmansidesdy

Human and energy use the present and the future status of energy sources,
trend and policy of energy saving, solar energy usage for thermal and electricity power
generation, hydropower, wind energy, geothermal energy, bio energy, fuel cell and nuclear

energy, introduction to economical analysis for energy utilization.

262253 wialuladnuitu 3(3-0-6)

Coal Technology

mMsfnsnain msdndiuun sy msthaufiulay YagiAeadosldan
nsldnulnelfifudemas maiansidsuduiulhndudemaedsu msldsuivludnuae
a5\edl LarnansENUREAIINE

Coal origin, coal classification, coal mining and handling, coal and involving
materials using, using for fuel, coal conversion techniques, using coal like a chemical

substance, impact to the environment.

262254 WAndnaauveI91ANT 3(3-0-6)
Building Energy Physics
ﬁugmmdwﬁw’mﬁuaﬂmmﬁ ﬂ'l'i?i\‘mi’]uﬂ’s’m%auvﬁ’]gia’lﬂﬁ ANMTANUAUNY

NI NALAYNITEDNKUY wiatiansuseudanasenulueiang suluueIAsUsENIANG Y
Basic of Building Energy, Building Heat Transfer, Thermal comfort,

Climate and Design, Energy conservation and Energy Efficient Building
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262255 nasuIndanwmaslduaznszuiunism g 3(3-0-6)

Waste to Energy and Combustion Process

anvazenzvesTanwiaeld aunmuazdnennvesianmdeld welulad
nsthTaswdelfumdandan udnnsiuunmannin e wifelotuasnsndandsny
maﬂismumqﬁm?m’mﬁamLLasmimmu

Waste characteristics, Waste quantities and potential, Waste to Energy
technology, Combustion theory, Steam Boiler and Energy Production, Environmental

impact and Control

262270 Tanmans 3(3-0-6)

Materials Science

lasaasisenauuazlase as1awdn 1aseasnegania nseuiun1sndn audanig
nenmkavaudivnianaves lave widin Indwes Taquan waznsilldanulususiig 9

Atomic and crystal structures, Microstructure, Process, Physical and
mechanical properties of materials: metal, ceramic, polymer, composite, Applications of

materials.

262271 QUUNAMANTILATIERENTUTER 3(3-0-6)

Analytical Thermodynamics for Materials

noufatuaraunsvesaniuy nglefivils  adfvesszuunamansuEuAN 19
WhgdaunauazAnau AN s nieiaesnamaninouduLaraifaniuyvesaalsosis
e Uningmsadliiinazusivan ngdefianuuaznisudas Usngmsainisieunasuaznsz UL
gaurnamansiunaulyla

Kinetic theory and equations of state, the first law, Statistics of Classical
mechanical systems, trend toward equilibrium and transport properties, the second law,
Quantum Mechanics and Statistics, Simple States of Matter, electric and magnetic
phenomena, the third law and transformations, relaxation phenomena and method of

irreversible thermodynamics.

262272 LI NTINENE 3(3-0-6)
Physical Ceramics
lassasnvaaesnin - Yeunwsesluwsndn  nisvudiiakazUsyylai auga
wla laseasnagania
Structure of Ceramics, defects in Ceramics, mass and electrical transport,

phase equilibria, microstructure.
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262273 HANAERSSENG 3(3-0-6)
Elementary Crystallography
1A59a519WEN NUoLUIN Autilialaes LASIHANEIUNAU AIUANNINTVBINANLUY
ﬂall"i]@ mmauu'mmumammmﬂ miLmaumaﬂimﬂwgﬂiaﬂ%amamw ﬂﬂ«!ﬁﬂUGﬁJ@Qi\‘iﬂLﬁlﬂ%
ISIASINTOINEN N1SLEEILUY miwaﬁmw\laimmil,aﬂ’swuiﬂawﬂsﬁj NSMUUALATIASINVDINEN
Crystal structure, Bragg’s law, Miller indices, symmetry of crystal lattice
points and space points, growth of crystal by solid state reaction, Properties of x-rays,
geometry of crystals, diffraction, phase identification by x-ray diffraction, determination of

crystal structure.

262274 TangAnenmenmibesiu 3(3-0-6)
Introduction to Physical Metallurgy
Tassasudnuazdounnsodundn Aalaiadusaznsiasugedaanislu
Tang LLNumwamaw\laLLaSﬂ’mLﬁﬁQ@fwmiam ﬂﬂiLUgaufgﬂWﬂlumaaLL%ﬂ N3IUATNIANNTOUVDY
Tave msifinanuudausdulane
Crystal structure and defects in crystals. Dislocation and plastic deformation of
metals. Phase diagrams and solidification of metals. Phase transformation in solid. Heat

treatment of metals. Strengthening mechanism.

262312 19asdidnnseiindilsieuzaon 2 3(2-2-5)

Analog Electronic Circuit Il

AnunfaNaneUaLevINIAINATeIRsIENY N15IARanavauasuuluandon N3
Anszainanisoundy ndawmes sevuenduarmsuszgndldudesdu (du 1anieuiioy
oy 1aTversluunaualaziuulundua 2995AWineLIuileInI LAz TRUNLNTIABS)
29950509ANNAFYQIAUULEATI 299500aBaLALADT 299TANAILTINL 29TUTEINANAR VY
wesflotauarsruvdeasidedu

Frequency response of the amplifier circuit, bode plot, feedback circuit
analysis, thyristors, introduction to op-amp, basic op-amp circuits (such as comparator,
inverting and non-inverting amplifiers, differentiator and integrator), active filters, oscillators,

voltage regulator, basic instrumentation and communication circuits

262313 nsuseyndldauiasosy-waud 3(2-3-5)
Op-Amp Applications
29srmeeU-wondiosiu auandieaU-uoulidsgauni doyavosau-woudly
NANSAIAY  NITIATIEN kavnsUsEenAldiueasesy-wenduarguildn uavgulnuling1ee
W 29asUSpusud el 2asrsenuulinduimalaznauma 199TU81ENART 19ATV8ANHE
LSUTILELMBTLALBUTINTLABT 29TTFUAIDY LA AIAT 19TTVY1LBUANTIUUA T8+ 2935MANLlA
Fyanniniinmeg 2asnsesnnuiviaueaiiningg
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Introduction to the Op-Amp integrated circuit, ideal Op-Amp characteristics,
datasheet of Op-Amp, open and closed-loop analysis and application such as comparator
amplifier circuits, noninverting and inverting amplifier circuits, different amplifier circuit,
differentiator and integrator amplifier circuits, sample and hold circuit, instrumentation

amplifier circuit and etc., waveform generator and active filter circuits

262314 saulndianyseiind 3(3-0-6)

Optoelectronics

Arufiugiunuas arwduitusvestantuuas AsszAugiuduas Aashug
AsI9fuLadalres lwaduasenfing nisdearsienas nsUszyndldeugunsal  eedln
Siannseling

optic fundamental, material and optic relationship, optoelectronics device,

photodetector laser solar cell, optoelectronics application.

262315 vanddnuazuuuTaesuegunsaiansisiaii 3(3-0-6)

Principles and Models of Semiconductor Devices

an1uzNan wuANAasnamaniaiuin waznszualvinlundn nsilniives
wEn nMsiasgilasendendnnismneadn sedulesivessiliuasiiusidnasey flugiunis
nsEUILNSAnYsSEINITE Msiadeud nszurumsTINmIlY wagmsiiudtluansiafii néndrdny
NINEANNIANIUNNTTELTRERe 18U wihdudaasteiniuuulane nsudamessesauuy
Tulwand nudawmeuavesaulnliiuuuea wwudassgunsaiansfeiailussuueyiududy
s Adunannudndrfgmianienm wazmsliusslosddmiu MIsenuuuiasiiaseiienss
WOaesa

States of crystal, quantum mechanical concepts and current in crystal,
electrical conduction in crystals, statistical analysis, Fermi level of donors and acceptors,
fundamentals of carrier generation, transport, recombination and storage in semiconductor,
physical principles of operation of the p-n junction, metal semiconductor contact, bipolar
junction transistor, MOS field effect transistor, first order device models that reflect physical

principles and useful for integrated circuit analysis and design.

262321 Lulaspeulvsamesuazn1sussandlsy 3(2-2-5)
Microcontroller and Its Applications
Aanwzkazan1Unenssunisluveslulasaeulnsaaes ms?iam?ﬁagauazmﬁ

Fouselslasreulnsiaesiugunsnineuen feghatu @ind Aduna Tis¢

mudasdygraeuzasnidudyauiinea Mulasdygrundneadudygiuueuzasn Loash

FLAAING 7 89U LOATA AINRILADS WBLMDIWUUAT welmashuuaduls wuwesiaznsuanag
L3RG <)
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Common  characteristics  and internal  architectural  features of
microcontrollers, communicating and interfacing microcontroller to external devices such as
switch, key pad, analog-to-digital converter, digital-to-analog converter, LED, 7 Segment,

LCD, computer, sensors and transducers ect.

262322 LOTALOALAZNITAIATIZVADIN 3(2-2-5)

HDL and Logic Systhesis

WUU18R9N1YY VHDL U83815a135 UT2naunie LUUTIaaddangingsy a0 was
1A59851919972995  1AS9@51918nYe9n 1w VHDL 1 A15Usend entity  99AUSENOUYR9EIU
anilnenssy TUsunsuges uwanauaznsld dids ‘use’  Usuandeyaluniwn VHDL flugu
AIONUTL @NAIT LINLADS  NITUITEIULTINGANTINVOII9AS N15UTTUIANA  E1AUVDINTT
AMUAAT MISAVUAAIFIN  NSAMUAAIAILUT MIAUANTIEIIU N1ssentdlnsdieasuas
fladdu Adsuuuudwuiy  nsusseisnsddasaine Ussianvesdeyaidndeld Tid 1o
nISNARRY UAY NINTINERY MIduATzaeinaesyRutulasmaiatesan mevilFnga
ﬁqmaﬂgaﬁu Lﬁuw1aﬁﬂﬂmﬁL%uﬁzamﬁ5ﬂ miﬁumwﬁawaizﬁuqq weluladnisuaude 1w
91158 FPGA Uag PLDs

VHDL Modeling of hardware , model of behavior, time and structure, major
VHDL constructs, entity declarations, architecture bodies, subprograms, packages and 'use'
clauses, basic VHDL data types, literal, scalars, vectors, behavioral description, processes,
sequential assignments, signal assignments, variable assignments, sequential control,
procedure and function calls, concurrent statements, structural description, access types,
files, file I/O , testing and verification, synthesis Multi-level logic minimization techniques,
boolean optimisation. critical path optimisation, high level synthesis, technology mapping,
gate arrays, FPGA, PLDs.

262323 nsWeuluswnsuReuiInasdmuTEndUssnd 1 3(2-3-5)
Computer Programming for Applied Physics |
Foulusunsuneufinmesfiduntwsefugeegiatdes 1 anwn dwduuszyndld

NIPUINEImansuazimalulag
Computer programming in high language (at least 1 language) that can apply

for scientific and technology.

262324 nsWeuluswnsumeuiunasdnsuidndUssyns 2 3(2-3-5)
Computer Programming for Applied Physics |I
Joulusunsunoufiamesiiunwissiugeonades 1 anw dwduussyndld

mesninemansuasmaluladfilddriuseden 262323
Computer programming in high language (at least 1 language) that can apply

for scientific and technology (difference from 262323)
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262330 MTIATIZAFYQYIULETIZUY 3(2-2-5)

Signal and System Analysis

doyaa sunsuiSesvesdynin  asdusznevvesdygianduau esrUsenau
vosdygnailiany  fledduduiad msuvasiiBed madeumnud  MdeamuLiuaani
miua@l,a%’uuasmsﬁmaLa"if’ul,wwm 9 Nﬁ]sszw'ﬁuq fsndulunsieansinsauuay

Signals, Fourier series, components of periodic and non-periodic signals,
impulse function, Fourier transform, frequency translation, power density spectrum, types of

modulation and demodulation, other systematic circuits necessary in telecommunication.

262331 mMeTsinuienduvesssuuitou 3(2-2-5)

Introduction to Probabilistic Systems Analysis

auiasduidesiu adf ngiieatedlunisadranvusiastuariinsizy
U51N)N1501939919555080 gn1sal Usidudiegne uazmnuinazdu fudsguuuuia ase
Heddumaamnuinzndy Jeulrdaszuazitoulvanutiandy nsaamiuaz deulanisaaind
fulsduuuusianiles flsituamuiniumnuiendy Geulvdaszuaznisaian ALY
oyus nsudadluy waswvosiuUsdudase nssuaunsduiiesanuudte adfilosky
dedAy nMsnadeulglufida n1sUsTEIUAILEEAIIATINTU MTIATILAUBITY

Introduction to probability and statistics and their role in modeling and
analyzing real world phenomena, events, sample space, and probability, discrete random
variables, probability mass functions, independence and conditional probability, expectation
and conditional expectation, continuous random variables, probability density functions,
independence and expectation, derived densities, moments transforms, sums of
independent random variables, simple random processes, introduction to statistics,

significance, hypothesis testing, estimation and detection, Bayesian analysis.

262332 FEUUAIUALLT Y 3(2-2-5)
Linear Control System
a 6 A&J ¥ 6 1 a 1 s s
NITIATIUTEUUAIVANLUBIAU a1UaIwnI e BueIaaIUaIgnsugwasy
flanduaneloy WUUTRDIMNANAAIANTYBITFUUNAMANTNUFIU N1TAIUANNNNALAZAIAIUAY
SRlUANI9@AAIMNTTU NTIATILINANDUANDIANILTIA UALNITAATIAAHANAINANTULAIR
n1seeniuusrUUmuANdaundudadl N15MAANITIUNIUTBITEUY Ladgsn 1w imAllAN1TeBNkUY
HanauauaudIANuayIsinlada 10alnezunsy nisndendeta inaeiadesninludaing n1s
a 3 a a & 1 ¥
WATEiadesnIn peNiineiYIeniseanwuulagly MATLAB
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Introduction to control systems analysis, the Laplace transform, inverse
Laplace transformation, transfer function, mathematical modeling of dynamic systems basic,
control actions and industrial automatic controllers, transient-response analysis and steady-
state error analysis, design of linear feedback control systems , disturbance rejection,
stability, Root-locus and frequency response design techniques, bode diagrams, polar plots,

Nyquist stability criterion, stability analysis, computer aided design with MATLAB.

262340 mMs¥auavindesiien 3(2-3-5)

Measurement and Instruments

yannsqluresszuunsin  audnvaziemenaindvesdulsznauineglu
FLUUMTIA AIINYNABITBITEUUNMTIAlUANTILAIIT AN YMENIINAAIANTYaITEUUNITIA KA
vasnsselnanluszuunsin dyaauasdyanasunitluszuunsiaenuindede msdenuay
WATHFANANITDITEUUNITIN dIUnTIIFU drnuTulianndy i diuussuianadyayio,diuns
G ENAGG AT

The general measurement system, static characteristics of measurement
system elements, the accuracy of measurement systems in the steady state, dynamic
characteristics of measurement systems, loading effects in measurement systems, signal and
noise in measurement systems, reliability choice and economics of measurement systems,
sensing elements, signal conditioning elements, signal processing elements, data

presentation elements.

262341 Wuesuazsrsuudues 3(3-0-6)
Sensors and Sensor Systems
UL UBINILES MaAll Larn1sntenIn Wadeneg  saudenalnnig
Wasuulas mseenuuumsiives FSmsaauaznsUszendldan
Introduction to optical, chemical and physical sensors, topics include

transduction mechanisms, design parameters, fabrication methods and applications.

262354 UHUANNTNA9Y 3(0-6-3)

Energy Laboratory

N151AA0ITEUURUAITUNF I udnYMEA1e 9 1wy wdsulid wdsung
wEauaNeu nduuaeiing wdsvan wdwuduna Dandenduusienu dudie
Useillunanasannsufun

Experiments of energy conversion: electricity, mechanical energy, thermal

energy, solar energy, wind energy, bio energy.
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262355 msTauazaiosdloTaniaiand 3(2-3-5)

Physics measurement and Instrumentation

wann1sieatuns e NSAIUAL LAY miﬂ%’ULﬁwm%aﬁai’ﬂammﬁ ANAY
ﬂ'ﬂlIGUWUEN’@Wﬂ’lﬂ amﬂmﬂwa LLa ANTINTEAU miwwmm’;mmammu ﬂ’J']lIGU‘L! AUAY LAY
AaEvesedlranteiy MaldeusouaznIsLaRINanISIAGIEIAS oAU IR ES

Principles of measurement and control; temperature, pressure, humidity,
flowrate and level measuring calibration; modification of simple sensors for temperature,

humidity, pressure and fluid flow measurement and sensor measurement interfacing.

262360 \waRaIenduarn1sUsEYNa 3(3-0-6)

Solar Cell and Apphca’uon

%QH{]WM%’]U@’]‘H&’H?NWJU"ILLa“"U‘U‘WLEJ‘L! ﬂ5‘”‘U’J‘Hﬂ"I‘iLLUﬁQiUWﬁN"IULLﬁQB’WWWEJL‘U‘L!
Wélx‘i\ﬂuvlfl/\lﬁ’] ﬂiw‘U’J‘L«lﬂWiNa@lei’ﬁaLLﬁflEﬂVWlﬁl ’Jﬁ@LLauL‘I/lﬂIUIaEIﬂ'ﬁNﬁG]L“UﬁaLLﬁQ@’WWIEI ﬂ’]iLﬂ‘Uﬂuﬁll
wdanulnih msuszgndliisaduasorfindluguuuuding 4 Wy tundsnuiaeiing ssuudouse
@198 LaTITUUNEUNETY Lﬁcfluﬁu

Theoretical of semiconductor and P-n junction, solar energy conversion to
electricity procedure, solar cell production procedure, material and technology of solar cell
production, electrical energy storage system, application of solar cell for example solar

home system, grid connected system and hybrid system

262361 muﬂ%ugﬂ%amaﬂuwé’wm 3(2-2-5)

Biomass Conversion to Energy

ANNURUNEYBITINIAUATNITOENDANSIY mmﬂﬁéuuﬂamazmﬂ% %ammﬁa
Lﬁuaﬁﬁﬂi mamﬁuam%mwaa ATEUIUNTAUATILILEAS N1SHARNLELASIAU NTLUIUNTULINLAY
L‘LJ%?'smiz"a@gmﬁaﬁqmamimwmﬁmmL?WIUL?]ULG?}J@LWE& N1SNAAKEANEERE NISHANTITTININ
way nszvunsamindululefioa

Concept of biomass and energy transformation, conversion and utilization of
biomass to food, chemicals and fuel, photosynthetic process, production of hydrogen
fermentation process and conversion of agriculture waste to fuel alternatives, alcoholic

fermentation, biogas and bio-diesel production.

262362 NIIANITNEIY 3(2-2-5)
Energy Management
M5ERTEULALNSIANSIRITUM TN UNLLAEATUANM S NEINTNE AL A15ATUR

TP UTEaAnazulouIgNITINTEUULAZUARINT  N1TTIEATULAZNITATUANNITIAGIAUYDINULAY

anuis1ueauazaIndmivTzuUNsu. mstaranisufiRnunisnseaeundsnu nsii

UnyBeunawas Uydldaneniamdanu 38ns3nserinisdnnis
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Organization and management in planning and control of energy resources,
setting of objective and policy, organizing and staffing, reporting and controlling, task
sequencing and facility location for energy system, performance evaluation energy audit,

energy balance and cost accounting management analysis methodology.

262363 NansENUvIdtuiUAIIndey 3(2-2-5)

Energy Effect on Environment

dnsnavrenaniizdediuindon A1L19UPIUAN1IT UaN1IEIINNITLY
Wy iy dufiu Sewegnswnlndivesdomds mstestu nsdsn msTauasnisnuny
Tnesiafusunseysnvauindon

Impact of pollution to environment, pollution from oil, coal, gas and fuel
combustion, protection surveying, measurement and controlling, for environmental

conservation.

262364 NHIUAUTBUIINUEAIDTINE 3(3-0-6)
Solar Thermal Energy
Aenduasedeing  wnesuiideniing nslduselestanndinuuatonfingly
sUmu¥ou  nseuukandinuuaseing  masnduindsnuuasofind assuasonfing  1aTesh
ihfoundsnuuasendind  wvafimdinuuasofing nslindsnuuasenfingifiovheufeunas
AULEY

Sun and Solar radiation, Solar collector, Solar thermal energy application,

Solar drying, Solar distillation, Solar pond, Solar hot water, Solar cooker, Passive solar

262365 MTIATIZANE UL 3(3-0-6)

Electrical Energy Analysis

Ioifhndsiiugiu Bnsgiuasis i danuuasndsnuliih nsgadesiddy
unumdn nifeudadlwiiuaziaiosnaluiin nisdanismszuazguasdlndh nsdanisifeadue
Usznaufdauansgeyide UseanSn1nuean1sdnnsnaany aulndsanu

Basic electrical power, Analyze and measure electrical power and energy,
Core loss, Transformer and electrical machinery, Load and demand management, Power

factor and loss management, Energy efficiency, Energy Index

262374 wsndintniuazigsniinladidnnsn 3(3-0-6)
Electroceramics and Dielectric Ceramics
autAddlnihueatan  autAdennufouvesian Januaus in3esius

oAy o3 Anudiiladidnyidn AnwFumueaeuannsdu fufudsey  ladidnvisnii

[y

aneaunelnihssdumuaz awiu leddnvdniifianinsseusliihsziunanawasyauas
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Electric properties of materials, thermal properties of materials, smart
materials, sensor, actuator Dielectric strength, thermal shock resistance, capacitors, low-
permittivity ceramics dielectrics and insulators, medium-permittivity ceramics, high-

permittivity ceramics

262376 Tanuimanuazn1suszend 3(2-2-5)
Magnetic Materials and Applications
wiwdnesnin wuudiaeuneslsy autAnfiansnadengAnssuutdmin n1swIey
waslsv uaznsussgnaldeu
Magnetic ceramics, model ferrites, properties influencing magnetics behavior,

preparation of ferrite and applications

262381 waluladyudiuud 3(3-0-6)
Cement Technology
walulagnisndnyudiuud ssduseneumanll  UAserlawmstu nmsnegeu
Yudwud vlinvesuduug JagUesleaiu msuszendlden nsiiuinw
Cement process, Composition, Hydration reaction, Cement testing, Type of

Cement, Pozzolan, Application, Storage

262382 anurvesdsauningalnd 3(3-0-6)
Solid State Spectroscopy
awnlysalntiduas  awninsalnUnisduiosudindn gaunnseslundn
awnlnsalnUadudedduvends anlnsalndnsnssduas Taswadanisivdsualureuds
Optical Spectroscopies, magnetic resonance Spectroscopies, point defects in
crystals, sound waves Spectroscopies in solids, lisht scattering Spectroscopies, structural

phase transitions in Solids.

262383 lagsad audfnansldnuvedansiaslavsnay 3(3-0-6)
Structures, Properties and Applications of Metals and Alloys

wHunInauRalaveundniua1suey nTIuAsnIeANTeu BnSnavessnna
waznIzUIUNIHARselAsassganiakazanURvedlans loun wanndansusu manndnay wdannadn
viiedesile ndnnde nesunduazveuanan egiillouuazeqiifiounan dnifauasinifanay uas
Tavzdmsunsldnuionmgligauazgamaiin

Iron-carbon phase diagram. Influence of alloy compositions, heat treatments and

fabrication processes on microstructures and properties of plain carbon steel, alloy steels, tool

steels, cast iron, copper and copper alloys, aluminum and alminum alloys, nickel and nickel

alloys, low and high temperatures metals.
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262384 wALANTIUUNANAN YL YR THR 3(2-2-5)
Techniques of Materials Characterization
AsInvedlasadndn lassasganiawasaudivesian  ssuUg N

YRS AL~

[ [

yuinaisnvuLaEnIsunInaen MANNIYINIULAENSUSEY NAYRumAllAf1eg dmTunsasnann
warn31As1edt Idun  medansdsnvuresisdidnd (Bndens) ganssmivas (oidu) ganssm]
BlanAIaULUUARINIIA (10aBlay) ganssAiBianasounuudosiy (8i8N)  ganiadasizimelnsy
Biinnseu Bfidue)  MIlTziesduseneundiensTnnInseatendanulazaNeIAALTes
$98dnd Bheanazdulafien) anlvsalnUnisagdendsnuveddidinaseu (F8ueoaton)

Review of crystal structure, microstructure and properties of materials.
Vacuum technology for characterization. Theory of diffraction and interference. Principle
And applications of X-ray diffraction (XRD), optical microscope (OM), scanning electron
microscope (SEM), transmission electron microscope (TEM), electron probe microanalysis
(EPMA). Microanalysis : energy dispersive and wavelength dispersive spectrometers.

Electron energy loss spectrometer (EELS).

262385 uludidnnsedindidossu 3(3-0-6)
Introduction to Nanoelectronics
Anwanuiiuguiafuulumaluladlesemeluduuludidnnsednd uily

walulagvasnrsusuwazuluwelulagveanisuszneudilieswesianlunamnssudiannseiing

nawieafidueinuanansdurduasdu q nuiinUssgnfaddcssiviuiudidnnseiing
Study the basic concept of nanotechnology specifically in the field of
nanoelectronics, carbon nanotechnology, self-assembly of nanoelectronic device, organic

thin film preparation, and applications of nanoelectronic device.

262391 UURnsiEndUssendTug 2(0-4-2)
Advanced Applied Physics Laboratory
nMsvnaemnidndussyndduas ieaiu Bldnnselind Janeans uasnasnu

Advanced Physics experiment on electronics, materials science and energy

262397 GHEGIY 1(0-3-1)
Seminar
° « d' v a i 1 A v as ¢ ¢ v
nsdnausisoufeIfuIneInsuazmalulaglug q MAgiduidndussynd aae
nsRnwnuvaadeyaing 9 lneiindasesasilemidaiau
Knowledge presentation about new technology in applied physics with an

obvious title and content.
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262416 N159BALUUNIATIIULTIILDULADN 3(2-2-5)
Analog Integrated Circuits Design
WUUD1a99995NwAluladnsudamesiuululnans ued waswuudued n1s

aammmejma%ﬁugm nseanuuveauent Tefie wazrmsaemunszuaidesdu ndnnimsy

Aflesuasnsussandld
Bipolar transistor model, MOS transistor model, CMOS transistor model, basic

circuit blocks, design of op-amp basic circuit, OTA and the current conveyor circuits,

translinear principle and its applications

262417 N15UsTUIANAF Y QUL ULADNILAZ N1 TODNLUY 3(2-2-5)
1IINTBIF YR8
Analog Signal Processing and Active Filter Design
ATIATIEREYIMTIMIUTaDN N1Tklasaunisanlans n15aAsensasiaeld
aun1sanUany dyanaleyvesnluaniizedsi 299INTBIANHAF YU ULBATIY Wazn1TBNLUY
1995 UR
Analog signal analysis, laplace transforms, circuit analysis using laplace

transforms, sinusoidal steady state, active filter circuits, practical filter design

262418 9T UANRYaRUUIRTTINVUA Ve 3(2-2-5)

VLSI Data Conversion Circuits

ANFINVBITTUUNTHUATRYA aunsaluea wazinaAlulag 19asvenedeaniiung
WUUNed 1WIsTNMagaarAIiItaya 19sSeumeudyg i 2995veekuutniiegetoya uaz
19959UNTMes 2asulasdymewiasniluidneawuusnsiluaiasd 1easuUasdygraeuiasn
JuRdneauuunistniediaiu aasuegamesiuunistniedisuiuvatede 299snesdyaia
WUU99sTlaLEse nallAnseanuuuRIinemg

Overview of data conversion systems,MOS devices and technology, review of
MOS operational amplifiers, sample and hold circuits, comparators, sample-data amplifier
and integrators, nyquist rate A/D converters, oversampled A/D converters, MOS D/A

converter, multi-bit oversampling modulators, integrated circuit filters, layout techniques.

262426 N139DNLUUINITIINAINDA 3(2-2-5)
Digital Integrated Circuits Design
unth NIEUIUMTAIALAZA1NI9S Luuiaessassliiuesgunsalansisiaii
WUULEE UBadUNBsSMBs ANANYMZIRNIENIEwaRAnLaslaunlia @mé’ﬂwmzt,mwamﬁﬁiaum
1995119803NVDUOALALIITNUAITaoYa 993N 9aeTnTesNeaTslaunda LdUNI9INITE
dygauaziad Inn /0 waz 1WITAYYIAUUIRNT N1T90NLUUNTIIALEZAIRIU LN
WheALE) N1590N199TRIAMETLNTE


http://www.stanford.edu/class/ee315/
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Introduction, fabrication and layout, MOS devices, spice modeling of MOS
device, MOS inverter, static and dynamic characteristic, interconnect parasitics, MOS logic
circuits and storage circuits, dynamic MOS logic, transmission lines and pulses, chip 1/0 and

clock circuits, power and ground design, memories, low power design.

262427 N1989ALUUIEUU VLS 3(2-2-5)

VLS| Systems Design

52 J8UITN1T9RNUUVYBIIATTINVUIAMMQYUIN Yaans1uTanes  Auauldd
nawsAnuazlaudATaLNNUUUNEE NYNITOBNILUY N13AANOUANINAIUATUNIULAZAINN]
I nrsUszunaAimdslniiuasnisdseds 11es1du N1TRNKULINITaRINLULTANY LAY
19TADINEIAU HUTIAWeT UWazn sy 1auniing miheaudl N1seenkuumMaiuteys
WATNUILAIUAL

The design methodology of Very Large Scale integrated (VLSI) circuits,
MOS transistors, static and dynamic MOS gates properties, MOS circuit fabrication, design
rules, resistance and capacitance extraction, power and delay estimates, scaling, MOS
combinational and sequential logic design, register and clocking schemes, memory, data-

path, and control unit design.

262428 NsUsTAIANAd YL UUATINDA 3(2-2-5)
Digital Signal Processing
ANNTNUIWAEINUTEUUNIATLABLTBY N1TdUAIDE1ad

=

'
=]

YU ATULIANDEN
oA < ¢ s a s < '3 3 \ ) = )
ABDLUDY LYANITIUINDTU LALDUNDTALIANIIUINDTN  NITRDUAUDIAIUD ﬂEJ‘L!I’J’st‘U‘L! ABAILATYY
N159ONLUUNAINTIFYYIUATNDS 1995nT0dIMAInealunUgTR  Wiseinsudnesunuy
lasaflonasdu q Ndndu

Elementary discrete-time systems, continuous-time periodic signal sampling,
Z-transforms, inverse Z-transformation, frequency response, convolutions ,correlation |,
digital filter design, actual digital filters, discrete fourier transform ,fast fourier transform and

other essential circuits.

262434 o loniuues 3(3-0-6)

Fiber Optic Network

nguiloufathuas mandn Msfnes waznindeusoduloufatuas undeuie
WASLATAINTIVIULAS ATUTLUIANAFTYN LTI NTUDAALATU wulanns M5 dasmdnd
aindddleidanas wiotnelondiuas wdesflavnaeuniadiiunisdearsinulontatiuas a3
P PRIl PRGN PIVSIVGR

Fiber optic theory, light source, photodetector, optical communication,
modulation, encoding, optical multiplexing, optical switching, optical network, test

instrument for fiber optic network, fiber optic sensor
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262435 msdeanstoyanarlassneneufines 3(2-2-5)
Data Communication and Computer Network
Anudnuwazvosdyaaneuimes gunsaldearsuuuidnea Wuslnnea, Auaudd

vaslasstienonfinmesiuutiosiu (LAN) Tasesisadlaseneingrnisvenisas

foya  msvsmifiudszdvBaimueslassng weiuag uavendausnsndy
Studies in computer signal characteristic, network hardware, protocols,

properties of Local Area Network (LAN) computers, structures of network data transfer,

assessment of network efficiency, necessary software and hardware.

262436 N199DNLUUNITNITDITININD 3(2-2-5)

Digital Filter Design

LwﬂﬁﬂLﬁaqé’umsﬂssmawaé’mmmﬁ%maLwﬂmj MSuUas Z WUU 2 AU 2999
wlasdyaal euaeniluidnea uar dyuundnealuouiasn ’Naﬁmmﬁ’mnﬂﬂ’nuﬁ WY 2995
ﬂi@ﬂﬂ’J’]ﬂJﬁLLUULWﬁL%QLgu AN199DNLLUUINRTNTDILUU IIR hay FIR Nﬂ%@ﬂﬂ?iﬂ?@ﬂl@]"g DFT,
STFT, FFT LLﬁ%ﬂ’]iﬂ@uI’J@JsffLULLUUL%’J ’Nﬁlﬁﬂﬁ@\iﬂﬁ"malﬂum@%

Introduction to modern digital signal processing techniques, two-sided z-
transform, A/D and D/A conversion, allpass, minimum phase, and linear phase filters, IR and
FIR filter design, Quantization effects, DFT, FFT, and fast convolution, multirate systems and
filter banks. Wiener filters.

262442 JEUUAIUALLALARUTILADS 3(2-2-5)

Computer Controlled Systems

wqwﬁawumuamﬁugmuaszUL%QLﬁu sruunandutae ssuunsEUIuMs NS
AATIEYTEUURALTUYN LUUTIAIUBITEUULAE MTULEALENaNYAl NTTNIBNITOBNLUY FIAITUAY
PID \3sianoa nseanuuUNanoUaLeLdIn A nssiBnseenuuuUigiiaen nssuituuudiass
9199 UANITINAMNULNG NITUTTNIIAIVANKUURENANDR NITATINAINIVANLTATADE TEUY
wuulsda wellanseenuuulagldnouiimed sTUULUUNTZABLAZNITIA 1159180952 UY

Basic control theory and linear systems , discrete-time systems , process
systems, discrete-time system analysis, system modeling and identification, design methods,
digital PID controllers, frequency response design, state-space design methods, pole-
placement and model reference methods, optimal control methods, implementation of
digital controllers, embedded systems, computer aided design techniques, distributive

systems and measurements, system simulations.
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262443 \n3esdietauarsruudngnindienonfiames 3(2-2-5)

Instrumentation and Data Acquisition System

vanmsiameiland gunsaluazimaiianisin seuuiaiesileiamsiidnd wnaianns
Foulostuszuudeya 2aasuaglusunsumuaunmaifessenonfiumediviiad nsudasuinmumis
Wanddudygralvily nmswlasdyarueuiasnduiinea miaamﬁauﬁummgm NWITUAY
IUiLLﬂiﬁJﬂ’J‘UﬂiJﬂ’]i’e]"mLLazﬁJuﬁﬂ%@%a NTATIZAUALUAAINE

Principle in physics measurement, instrument and measurement, system of
measuring instrument in physics, techniques of interfacing with data collecting system,
circuits and control programs of interfacing between computer and relays, transducers,
analog-to-digital converters, calibration, circuits and time base programming, circuits and

control programs of data reading and recording, analysis and display.

262444 sruumuAunalideliies 3(2-2-5)

Discrete Times Control system

nqufauaunatadn ngufjszuunatliseiles uwwuiasssruunailisoidewes
ssuunavsialiles Lafiesniw inamives 93 uay ved-meu mnuamsamualdlaraIwELNTD
dunald  nssuAsnswlasdmiunisesnuuussuumuamdaRdnes n1sivsgliamaluldlunig
BINLUUISUUAIUAN ﬂ?iﬂ’lUﬂiJLWﬂ’]%ﬁi’jfﬂ wasuaamsmaulmﬁuasé’mﬂmisﬁ’ﬂéhashwaﬂizw
AIUANLTININDA

Classical control theory , discrete-time system theory , discrete modeling of
continuous-time  systems, stability, Jury and Schur-Cohn Criterion, Controllability and
Observability, Transform methods for digital control design, The state-space approach to
control system design, optimal control, effects of quantization and sampling rate on

performance of digital control systems.

262456 N1990NLUUIZUUNAIIUAIINTOU 3(2-2-5)

Design of Thermal Systems

N159ONLUUTTUUNGNIU  NMITIATIZANNAULATYFAIEAT NITATLUUTIABINY
ALAAERNS, LL‘U‘U?SWaEJ\‘iLﬂéaﬂﬁ@%’]ﬂéjﬂ‘l‘mj’mgau, N19599NLUUTLUY, N1TMN anngn1sieui
RVFREASRL

Designing a workable system, economics, equation fitting, modeling thermal

equipment, system simulation, optimization
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262457 wialulagwasnulslasiau 3(3-0-6)

Hydrogen Energy Technology

auandivaiidndinfivedlelnsian weslulaunindvesnisuenit nssuiunis
dianlnslada lledianlnsiaiirea luleladsea wavlulewilaea 8nswdnlalasiau  nsiiu
wdaseiindselanslelass wailewads uaz nsldustlovdanndanulelnsiay

Physical and Chemical properties of hydrogen, thermodynamics of water
decomposition electrolysis processing, photoelectrochemical, biological and biochemical,
hydrogen production methodology, solar energy storage by metal hydride, fuel cell and

hydrogen utilization.

262458 WemansiazaluladiiadusiUowu 3(2-2-5)
Introduction Nuclear Science and Technology

1o [

agmauLariduAfuiiand dunsiservesnisuiSediuaans n1suszgnAngaey
Tuedes waglolalnuiusiunsadluniu a9 sdwihduedesuasndnuidundss
Atomic and nuclear physics, interaction of radiation with matter, application

of nuclear energy and radioisotope in various fields; nuclear reactors and nuclear power.

262464 NIV 3(2-2-5)

Drying

ﬂmauﬁ’amaﬂmmﬁ%u nsiAAouTiueI0INA mm%uama AENURNIA
ﬂ’]EJﬂ’]‘WLLﬁ%ﬂ’J’]&I%@UﬂJ@Q@’]M’]SLLﬁ%LM?WW‘ULL@%@WM’W%?WUM%@"N"‘] N1IDULAIAIENTI9U
WwaNOTing

Moist air properties, air movement, equilibrium moisture contents, thermo-

physical properties of food and grains, solar drying.

262481 wialulagnaunin 3(3-0-6)
Concrete Technology
@ﬂﬁﬂi%ﬂ@‘U“ﬂ@ﬁﬂ@Uﬂ%(ﬂ (‘gJJu%LaJué? UI73U 137) N1599NLUUEIUNEAN ﬁ"liLﬂﬁNﬁll
Wi Yanuaudi aouninan
Concrete composition (cement, aggregate and water), Mix design, Chemical

admixtures, Mineral admixtures, Fresh concrete

262483 Nandansteithuavansinieinds 3(2-2-5)
Semiconductor and Superconductor Physics
yinlassadeiuse Tassadandnuaslaseairsuoundsnuvesansising noud
sousofi-+5u uazsesdelanansissanh nsliiluansisdat nsTaauinei@ndluansia
i Tassaensvhauiaznisaisdsissivansiaintedensg noud msinaudfnieildnd
waznsas1eEnsiniBean
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Bond, crystal and band structures of semiconductor p-n junction theory and
metal-semiconductor junctions, electrical conductivity in semiconductors, physical
measurements in semiconductors, structure operation and creation of semiconductor

devices, physical measurement and superconductor creation.

262484 ulunelulagidodu 3(3-0-6)

Introduction to Nanotechnology

WUzt AAndv0990u a1 ulasIass LarLaUNa U N15IRlATIAS IR 18NADS
qaviAudianaseunuudei autRenzveseuyniauilu lassasisunluvesnisuaunaznisuszand
lassaievesiaguilulasnisussgnd

Introduction to physics of the solid state in structure and energy bands,
methods of measuring properties by transmission electron microscopy, properties of
individual nanoparticals, carbon nanostructure and applications, bulk nanostructure and

applications.

262485 waluladnisiadeuiauung 3(3-0-6)

Thin films Deposition Technology

VO IRUVRIIY TTUUFYYINIA NISIATOURUUTENG ATIUVUIVDINITATOU N3
a%195uildy n1siedeunuuiall alansiadeuTidudied1didnnsou n1siAdeuLUY Glow-
Discharge NM5LASIETA

Ideal gas theory, vacuum system, evaporation, deposition, epitaxy, chemical

vapor, energy beam, glow-discharge plasma, film analysis

262486 MsfansaulaznIsUeIny 3(3-0-6)
Corrosion and Protection

wannsvansianseu iwedidwiunisiansey  sUkuuraINIsianNsow 113
npaeuNsAnnseu oendwduvedlave nstdestunuunelufnuasualnin  asdudanisianiou
nsiadeuiln  msdenianuazmsidsundasanmnndon nsdlAnwinmsivavestanlusening
nsldrudesanmsianseu

Principles of corrosion, electrochemistry for corrosion, forms of corrosion,
corrosion testing, oxidation of metals, corrosion protection, materials selection and design,

case studies.
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262492 nsRnausussrnuluRsUTzmAa 6 Muwhn

International Academic or Professional Training

Tytidainsunisiineusy visernaulumisnuniasgvsetonusuidnd
Bidnmseindviondseu vienuiifeides lussUsuna

Academics or professional training in public or private section in the area of
physics, electronics, energy, or associated task in abroad.

a

262498 WeInusTEAUUS YIS 6 WIwnn

o

Undergraduate Thesis
AsAnwIAUAIMSeITEmuANaUla ANUnlR TngANUTIUYEUTDI8I1RN5E

HAIUAL

Study or Research in any interesting areas by approvement of physics
advisors.
262499 annafne 6 NN

Co-operative Education

nsinUuRnuneluniisauniasgussionsu niennslszmalaglasuniny
IUYOUIINUNTING A

Practice in the governmental or private organization or in the foreign country

under the permission from the university
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