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001238

001239

001251

001252

001253

UryPaiioianedisdudinusesiiu
Philosophy of Life for Sufficient Living

NOVILNENUFIULNDAMAINT A

Fundamental Laws for Quality of Life

Inedudszaaulan

Thai State and the World Community

msaﬁiimngﬁ{jmmﬁaﬂﬁu
Civilization and Local Wisdom
nsilaAsygNIkazdeny
Politics, Economy and Society
N1F9ANIINIALTUTIN

Living Management

N6

Life Skills

M3swiviude

Media Literacy
AMgghiiuausn
Leadershipand Compassion
wadnnguuaznisvitnuiuiiy
Group Dynamics and Teamwork
ULIAITANY

Naresuan Studies
msduiuszneunis

Entrepreneurship

6 %UWNA

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3 (2-2-5)
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4. NI IAERTuaTANAAIEAS Liffoandn 1w 6 wiqedn
Tagidanansiedviassaluil

001271
001272
001273
001274
001275
001276
001277
001278

001279

5. ngudvanaiundiy

uyudiuAndes

Man and Environment
ﬂauﬁuma%miauL%ﬂ%uﬁugm

Introduction to Computer Information Science
ARlaFER Az ana luTInUTzaTu
Mathematics and Statistics in Everyday Life
gazasAdluIInUIzAa U

Drugs and Chemicals in Daily Life

DI THALINTIA

Food and Life Style
wasuazmalulaglndsi

Energy and Technology Around Us
NOANTTUUYWE

Human Behavior

FINUALFUNN

Life and Health

eeansiudinuszaniu

Science in Everyday Life

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

vepuldduniagindiuan 1 wuleie

001281 AWLAYNITOONA1AINIY
Sports and Exercises
aeufi 2 nuandvans
RUINIYNANE uaulidesndt 96 wilein
2.1) v NY 28 %U28AN
252111 LARAGALAF Y
Fundmental Calculus
252112 LARAH
Calculus
255121 anailATIZN

Statistical Analysis

1(0-2-1)

4(4-0-8)

4(4-0-8)

3(2-2-5)



256103

258101

258102

261100

261107

261108

18

wilidoadu

Introductory Chemistry
Faine o

Introductory Biology

U URNI5T3INeN
Laborlatory in Biology
UsziRuazWaunnisuasiland
History and Development of Physics
nanwand 1

Principle of Physics |
nanWand 2

Principle of Physics |l

2.2) 3y nanizanu  arudulitdesnda 68

261381

262001

262002

262003

262201

262202

262203

2.2.1) J¥10eAY 32
UftRnsAndduge
Advance Physics Laboratory
nMsdeasmwdingquileingUszasdions
AudndUszand
Communicative English for Specific Purposes
in Applied Physics
MsFaINISINguilen1s ARSI
AuENdUTEYNA
Communicative English for Academic Analysis
in Applied Physics
N3AeaINISIngmilen T LALaNAIIY
audndUszand

Communicative English for Research Presentation

in Applied Physics
N3rUIAIMETIENdUsEYNe

Methods of Applied Physics
nafmansamiuRandUsrend

Mechanics for Applied Physics
QauviaENduariandigeadifdmsuidndussand

4(3-3-7)

3(3-0-6)

1(0-3-2)

1(1-0-2)

4(3-2-7)

4(3-2-7)

Mi2enn

Mu2enn

2(0-4-2)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

3(3-0-6)

3(3-0-6)

Thermal Physics and statistical Physicsfor Applied Physics
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262204  paransmpuRNd mTURANdUsEEnd
Quantum Mechanics for Applied Physics
262205  ;AuLazMIduasLiteudmIuTENdUTEEgNG
Wave and Vibrationfor Applied Physics
262206 wimdnlwihdwsuRanduszend
Electricity and Magnetismfor Applied Physics
262207 Wandunulnidwmsuilandussend
Modern Physicsfor Applied Physics
262212 gUnsaluaziasdiannseiind
Electronic Devices and Circuits
262391 UFtRnaneiAndUszgndduge
Advance Applied Physics Laboratory
262397  duuwn

Seminar

2.2.2) I uaen Iuaulsitfosndd
Tidanisausgdvianngulangunilely 3 nguil

ngadvdudiannsedind

262210  nTIATIZAATiN
Electric Circuit Analysis
262211 Lsdlannsedndifisleurasn
Analog Electronic Circuits
262220  syuuAImealbesRy
Introduction to Digital Systems
262313 Nﬁ]ii’lm%ﬂLLauzﬁaﬂLLﬁ%ﬂW‘iUi%QﬂGﬂ%ﬂﬁu
Analog Integrated Circuit and Application
262314 eaUlpdiannsedind
Optoelectronics
262315 ndndnyuazuuudiassuesgunaiansisiaih
Principles and Models of Semiconductor Devices
262321 svuuiludosdu
Introduction to Embedded Systems
262322 WvALDALAENIFUATIZADIN
HDL and Logic Synthesis

24

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

2(0-4-2)

1(0-3-1)

“ulenn

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(2-2-5)

3(2-2-5)



262323

262324

262325

262330

262332

262333

262334

262341

262385

262401

262416

262417

262418

262425

262426

262428

20

nMsPgulusunsumeuimesdmiuildndussend 1
Computer Programming for Applied Physics |
nsWeulusunsuneuiumesdmsuidndussynd 2
Computer Programming for Applied Physics II
rufimesdaidead

Introduction to Computer Vision
NTIATIZAR Y QY ULAZ TZUY

Signal and System Analysis

JEUUAIUANLTALAY

Linear Control System
2asdanauuURaINa UL UlUswnst g de sy
Introduction to Mixed Signals on a Programmable System
on a Chip (PSoc)

WuwesuarisasUseananadyae

Sensors and Signal Processing Circuits
waluladifuites

Sensors Technologies

wludidnnseindibesiy

Introduction to Nanoelectronics
msmummdaarluiEnddsvenddosi

Introduction to Numerical Methods in Applied Physics
N1599NUUUINDTTIUTLBULADN

Analog Integrated Circuits Design
NsUTEIRARAd T B UTEDNLAY
N1500NUVNITNIDIAY Y

Analog Signal Processing and Active Filter Design
N%LLUa\‘ist’a;JUaLLUUN%ﬂmmthy

VLSI Data Conversion Circuits
masuiveaedosdmiuiiandussandidosiu
Introduction to Machine Learning for Applied Physics
N1508NLUVINITIIUAINDA

Digital Integrated Circuits Design
N1TUTEINANAF Y Y ULUUATIA DA

Digital Signal Processing

3(2-3-5)

3(2-3-5)

3(2-2-5)

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(2-2-5)

3(2-2-5)


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

262429

262431

262432

262434

262435

262436

262442

262443

262444

262445

21

ﬁ?%@%ﬂ@ﬂ%@ﬂi%UUﬂ’ﬁaaﬂLLU‘U’N‘\]iNﬂlI
meTnuwuulusunsule

Avanced Topics the Programmable System on a
Chip (PSoC®)
ﬂ’ﬁ’f‘lLﬂi’]%ﬁLLﬁ%@@ﬂLL‘U‘U’Nf\]iﬂ’]i%@ﬁ’]iﬁhﬂﬂ’)’]ﬂﬁ%%ﬂ
wazlulasian

Radio Frequency and Microwave Communication Circuits
Analysis and Design
ﬂ’ﬁLL‘WﬁlﬂizﬂﬂEJﬂa‘l‘LlLLﬁJL‘VtgﬂbLW‘ﬂ’]LLazﬂ’ﬁaaﬂLL‘U‘U
ageniaidowiu

Introduction to Electromagnetic wave propagation
and antenna Design

LA3velalAIUILES

Fiber optic network
msdeanstoyauarlasstneneniomes

Data Communication and Computer Network
N1599NWUVINITNITDITININDD

Digital Filter Design

JEUUMUANlAYABNTILADS

Computer Controlled Systems
Lﬂ%@ﬂﬁa’?ﬂLLﬁ%ﬁ%‘U‘ULﬂﬁ@i?ﬂiﬂéﬁﬁ]ﬂ@ﬂﬁ%@@%
Instrumentation and Data Acquisition System
szuumuAualideiiles

DiscreteTimes Control system
AMIBBNLUUITUUAIUANANTIU

Robust control system design

NENAIYIAIUNAIY

262250

262251

262252

naransvadlya

Fluid Mechanics
nsmemanudeudou
Introductory Heat Transfer
wAlulagndsay

Energy Technology

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(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)



262253

262254

262255

262354

262355

262360

262361

262362

262363

262364

262365

262456

22

wialulagaiuitu

Coal Technology

WANAWH191UV8991ANT

Building Energy Physics
nasunagmasldwaznszuiunisbngd
Waste to Energy and Combustion Process
UuRnsnaay

Energy Laboratory
mMsiauaziasosdioTnneiiand

Physics Measurement and Instrumentation
aaLaNainguazn15UTEENA

Solar Cell and Application
mim?{augﬂ%amaﬂuwé’wm

Biomass Conversion to Energy
NIFIANITNAIU

Energy Management
NANTENUVDINEIUAUEIINSeY

Energy Effect on Environment
WAIIUAILSDUINUEIRTIRY

Solar Thermal Energy

NTAATIEANS UL

Electrical Energy Analysis
NN99NLUUITZUUNSNIUANFOU

Design of Thermal System

NGUIVIRIUIENAIENS

261361

262270

262271

262272

Wandanuzvoaunds

Solid State Physics

Tanenans

Materials Science
QauvNarManIATIERdmTUTan
Analytical Thermodynamics for Materials
s nTNENE

Physical Ceramics

3(3-0-6)

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(3-0-6)

3(3-0-6)

3(3-0-6)



262273

262274

262275

262374

262376

262381

262382

262383

262384

262385

262481

262483

262484

262485

262486

2.2.3) NY1TNUSIZAUUIYYINT

262498

23

HANFNANISIELOND

X-rays Crystallography
TangAngnmenmibesiy
Introduction to Physical Metallurgy
GRIGHELLEGGT

Properties of Materials
wdnlinagiwsinladianysn
Electroceramics and Dielectric Ceramics
Januimanuazn1suszens

Magnetic Materials and Applications
wAlulagyudiuus

Cement Technology
anuzveudeauninsalnd

Solid State Spectroscopy

TAs9asne audRaznisitauedanswazlanena

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

Structures, Properties and Applications of Metals and Alloys

WALANTILUNANANYMEURITER
Techniques of Materials Characterization
wludidnvseiindilosiu

Introduction to Nanoelectronics
wialulagaaunie

Concrete Technology
Handanshadhuarvanssheands
Semiconductor and Superconductor Physics
wlunelulad e

Introduction to Nonotechnology
wialulagnisirdeuiauuis

Thin films Deposition Technology
nsiansoulaznsUesiu

Corrosion and Protection

=

a

WUINUSTEAUUS Y93
Undergraduate Thesis

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(3-0-6)

3(3-0-6)

3(3-0-6)

6 AUWNA
6 MUIBNR
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2.2.4) avnafnu/Hnausuvsednaulusisuszing 6 Wi
262492  nsAneusunTernulustsUsEInA 6 NUBAR 13D
International Academic or Professional Training
262499  @nfafnw 6 iawin

Co-operative Education

3. NUINIYADNLES uulddsenin 6 MUINA
Janaunsavannseus183 MA@ UL INNa8ULSANT VSean1UU
9ANANYIDY



LHUNNSAN®EN

001201

001211

001xxx

001xxx

001281

252111

261107

25

gee
b}

=).
-

AALSIUAY

inwen w1 lng
Thai Language Skills
ASInguitugIy
Fundamental English
v Anuly nguivuyvernans
vineAnAnwily nauirivermansuazadinaans
Awuazniseanidinie (Jsdulidunihein)
Sports and Exercises
LARARAYATIY
Fundamental Calculus
nanwand 1
Principle of Physics |
394

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(0-2-1)

4(4-0-8)

4(3-2-7)

20 uena



001212

001xxx

001xxx

261100

252112

256103

261108

MAsgulane

AYIBINUYHAIU
Developmental English
vy ly nguivsywemans
vineAnAnwinly nauivdsaumans
Usgihuaziauinisvesiland
History and Development of Physics
LARANE
Calculus
oy
Introductory Chemistry
nanWand 2
Principle of Physics Il

394

3(2-2-5)

3(2-2-5)

3(2-2-5)

1(2-0-1)

4(4-0-8)

4(3-3-7)

4(3-2-7)

22 WA



001xxx
258101

258102

262001

262201

262202

262206

7 2

AASHUAY
vineAnAnwvily nauivdsnumans 3(2-2-5)
Faine o 3(3-0-6)
Introductory Biology
UURN5T3INeN 1(0-3-2)
Laborlatory in Biology
mMsdeansnundinguiiteTngusasdlanzsuilandUssand 1(0-2-1)
Communicative English for Specific Purposesin Applied Physics
NIvUIIIMTENdUsEYNd 3(3-0-6)
Methods of Applied Physics
nafansdmsuildndussend 3(3-0-6)

Mechanics for Applied Physics
wilmdnluihdmsuiidnduszand 3(3-0-6)
Electromagnetism for Applied Physics
UGN 3(x-x-x)
Elective course

594 20 wqenn



001213

001xxx
262203

262204

262205

262212

XXXXXX

MAsgulane

AYIBINGUTIVINIG
English for Academic Purposes
v @Enw il nguivineimaniuazadnmans
gauvidnduasildnd geadndmsuiandussynd
Thermal Physics and Statistical Physicsfor Applied Physics
nafmaniareufudmIuTANdUsT N
Quantum Mechanics for Applied Physics
mAuarMduazifioudmiuTlandUsyynd
Wave and Vibrationfor Applied Physics
gunsalnazavasdidnvsednd
Electronic Devices and Circuits
A Lden
Elective course

U

3(3-0-6)

3(3-0-6)

3(2-2-5)

3(x-x-x)

21 wuenn



255121

261381

262002

262207

262397

XXXXXX

AALSYUAY

AnAILATIZN
Statistical Analysis
UfURMsAANdT U
Advance Physics Laboratory
nsdeansnmudanguiionsiineiddnnssuidndussynd
Communicative English for Academic Analysisin Applied Physics
Handunulvaldmiuildndussend
Modern Physicsfor Applied Physics
duaun
Seminar
UGN
Elective course
I aDNLET
Free Elective
3794

3(2-2-5)

2(0-4-2)

1(0-2-1)

3(3-0-6)

1(0-3-1)

3(x-Xx-X)

3(x-x-x)

16 w29nH



MAsgulane

262003 ﬂﬂiﬁ@ﬁ’]'iﬂ’lw’]ﬁﬂﬂqwl,‘ﬁﬁ]ﬂ’]iﬁ’lLﬁuawmﬂuﬁ’mﬂaﬂﬁﬂi%qmﬁ 1(0-2-1)
Communicative English for Research Presentationin Applied Physics

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

YOO ¥ den 3(x-x-x)
Elective course

XXXXXX Jaen 3(X-x-X)
Elective course

XXX a9N 3(x-%-x)
Elective course

XXX L AIGRRIGE 3(x-%-x)
Free Elective

s 15 wulenn



XXXXXX

XXXXXX

262498

FUUN 4
= 1%
NIALTYUAYU
v L8en
Elective course
I Lden
Elective course
WINUSITAUUT Y93
Undergraduate Thesis
Slobll
FUUN 4
aMasgulane

Tdanisausiedvnnesaluil 1 578391

262492

262499

ASHNBUSUNI BN UL URNUSENA
International Academic or Professional Training
ANNAANN

Co-operative Education

EIEEY

3(x-x-x)

3(x-X-x)

6 YA

12 wi2enn

6 VYRR %59

6 NUIBAN

6 %UIWNA
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3.1.5A195U1851873%1

001201 Winwen1wlng 3(2-2-5)

Thai Language Skills

anudduardnunzveantwlngluviundsaulng warlugiuziniesdionisdoans
Seuviavesansuszianissunssuswadeegianineinaainuaney fasziandedsfuriuazie
Budnnseiind Ugniainiduanuinnseiu suidinvinuensinsgiinsaidenifefinnsanguaids
1sufad uarlagianigegedinuamionnuisidesiudenlng daulanluuundneg (esugha
nsiiles an13ansadineg) Aualldunsimuinuenisidniwing lnadurinveniserunaznisliou
Juddey

The importance and characteristics of Thai language in Thai society as a meaning
making tool. Learning about various kinds of modern media including newspapers and
electronic media. Cultivating reading habits and practicing analyzing and criticizing literary values
especially relations and values in Thai and global societies in various contexts (economics and
politics in different situations) along with developing Thai language skills especially reading and

writing.

001211 AwSinguitugy 3(2-2-5)
Fundamental English
AR UINTHIN1EN 5\‘mqw‘1ﬁu§m N3NA N1587U waghennsaliienisdeanslu
usunaee Tuniswssusmdmsudsaulan
Development of basic English listening, speaking, reading skills and grammar for

communication in various contexts in preparation for a global society.

001212 N1YIBIN WAL 3(2-2-5)

Developmental English

MslFFuAINEIMITUATYY Sangy Faasnsaugnilsvinuesnudngg luanissud 21
wagnsiauluaunsile mswe nseu wagliensal L‘ﬁaiﬁm?ﬂﬁ]LLazmmaaﬁami%’agaﬁuﬁﬁa
vodlanfildluusuniiiedesfiunnsiei

Gain knowledge of the English language, cultivate 21st century skills and develop
in the areas of listening, speaking, reading and grammar in order to understand and

communicate real-world information used in different relevant context.
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001213 ANIDINGHAIIVINTG 3(2-2-5)
English for Academic Purposes
NIAAUINBEN1¥189INlABLUURN¥ENI58IU NITWIUY  WAZNITANYIAUATILTS
nmsluniseiensadmsudaulan
The development of English skills with an emphasis on academic reading, writing

and researching in preparation for a global society.

001221 asaumAmansiiiensAnuduai 3(2-2-5)

Information Science for Study and Research

AUNUIY AIUAIAYVDIAITAUNA UTLLANVOILNAIANTAULNA N15LUIDINAES
asaumaingg mslimaluladasaumanaznisdoas msdviiudeuazaisauma nsdanisamd
Maden Msduasedt wazmsausasauma aaenaunsiasuaislifSouiionadfia waedadely
nsllmaeg danuedu eanu %aﬁméLLazﬂﬁmmﬁiaLmuau

The meaning and importance of information, types of information sources,
Access to different sources of information; application of information technology and
communication, 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, diligence, patience, honesty and gratitude to the country.

001222 MY FIPULASINUTTTU 3(2-2-5)
Language, Society and Culture
mmifﬁﬂﬂtﬁmﬁumm WaEAMNFNNUSTEIIN N Tilsodinulas TaIus TTUR TN
Tanvimdsdsnuuas fausssafiasfioudiunim fanwmanwdndneal lasademnsdonuuas
Sausssuluemnumnglnifidriunsuuey . nMsuunudsusasnstdnwilulaniunsuuay
The relationship between language and
society as well as language and culture in terms of the ways in which language reflects society
and culture. The study includes verbal and symbolic communication, new meanings of social

and cultural structure, changes of language and usages in borderless world.
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001224 Aavzluiinuszdniu 3(2-2-5)

ArtsinDaily Life

ﬁugmmmi L%ﬂﬂu@ma‘”ﬂwmmﬁmﬁu AIUNUIE,AUAILAE AITULANGATS SRTTR R
ANNAUTUSTENINaiY YasfaUnssuUssnne1ee loun 33nsdal Ussenddad viaufad landad lan
viaudat uay Aaurdeadlval Tnsrihunisiiuszaunsainsgunisnn uagnismaaesufiauty
ﬁu21u%aﬁﬁaﬂﬂiiuﬂizLﬂVIGl"NG] WS mm%; wla LLasms‘UQﬂﬁjﬂiaﬁammﬂqwﬁ% fianunse
tandspgndld Wduuselond lunsdiuiudinuszsiu unsduiusiuuiuming sislussdufioadu
wazanals

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 judement that can be applied in daily life, harmonized with the

social context in both the global and local levels.

001225 AnLdudiuivestin 3(2-2-5)

Life Privacy
ﬂ%’suzywLLasmmiﬁugmmaé’mmmLﬁudauﬁh wanansuywey nguuenIaiueuludIui A
Hudauiiudoya suguain suflegerdonaziananiy suwmeluladasauma nsivinddndaiu
Judui anududiudiludinusediiu

Philosophy and basic knowledge of privacy. Human rights, privacy law. Privacy
recarding private information, health, residence, and information technology. Protection of

privacy, privacy in daily life.

001226 WFInlugARIVEa 3(2-2-5)

Ways of Living in the Digital Age

Wauvinuauannsalumsldde nisldgunsalroufinmed uavgunsaldearsuseinm
#1199 MTEUAY AATIEN Useillud AvSuaznisadieassd asevinineasesssunazAuTuRavey
ﬁuaqmuﬁiaﬁaﬂumﬂwqaﬂﬁums?iamﬁ

Development of skills in media usage, various computer equipment utilization,
inquiries, analysis, measurement, rights and creation, including ethical awareness and individual

responsibility to the society in communication behaviors.
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001227 AURTID NBANE 3(2-2-5)

Music Studies in Thai Culture

SnunisiasiaumvesnussUssanine TWAdTn suisunummiiiaen
AugurTEAMLazANNEAyfaf LA TRIUSTTY

Uniqueness and development of various genres of music in Thai Culture
Including its roles and functions, aesthetic values, and significance to Thai society and

Thai culture.

001228 ANUFUAVUBALTN 3(2-2-5)
Happiness with Hobbies
WUIARAINUEY aqﬁﬂizﬂauﬁugmﬁuaﬂmia%ﬁammqﬂumsoﬁ’wLﬁu%’“m N13ARBENY
a¥uassd msaiuassinanunueAsniieduaiuaugluinuasdany
Concept of happiness, basic elements of happiness in life, creative thinking,

Creation of works from hobbies to promote life and social happiness.

001229 $9nees Li’fﬂf\]@’ﬁ'u Fndflaumnang 3(2-2-5)
Know Yourself,Understand Others, Meaningful Life

£
=2

af MIrsnpsesuMuALLEY AuAANMINglunslETin MmsdnsuileBusdisdnta
nsguassuainuidnvesmu nsidlannuidniinAnvesidu nisddefsuiundudenuasugio
Jausssunardandon mslitinuazinusmiuiBuesainsassd

Mindfulness, self-reflection,meaning of life, deep listening, handling
emotions, empathy and consideration of the social economic cultural and environmental

context, living and working constructively with others.

001231 UsryPaviioianefissludinuseaiu 3(2-2-5)

Philosophy of Life for Sufficient living

mmﬁﬁugmﬁmﬁ’w%’mywLLasLLmﬁm Tanyied Faviay Usudie wazdnnisaniudin
Uszaunisaidunsenadn nasnsudadevielieulviidiaiennudseludiauazauluynifve
Foides iiouszyndlilunmsaireassd munTinifaunw fussloviuazandodeny

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.
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001232 ngwmaﬁugwmﬁaqmmw%ﬁm 3(2-2-5)
Fundamental Laws for Quality of Life

ﬂg]vimaﬁLﬁaﬁaqﬁmmmw%ﬁmﬁuaaﬁ%m U Andtuilugiu AvSuyuery Wesssunslddeluyadia
ﬂgﬁmamwaaumq{]mm ﬂQﬁZJWEJﬁQLL'JG]aE]MLLa ﬂJ;]‘VTlI”lﬂVILﬂEJ’JSUENﬂUﬂ’lﬁmJﬂiaﬂﬂa‘U’JGlluﬁ'ﬁ'ill i’Jm;ld
NOMUEdUY VlLﬂEJ’NJaﬂﬂumswwmaﬂmiww 21

The laws concerning the quality of student life such as basic rights, human rights,
media ethics in the digital age, intellectual property law, environmental laws, the laws relating
to the protection of art and culture as well as the laws pertaining to the developments towards

the 21st century.

001233 Ineduuszeraulan 3(2-2-5)

Thai State and the World Community

auduiusseisUssmalnetudialan angldnsiudsundadutiaiadng o
Faudrouatelulouiedsaulutegty wazunumeedinevundlan saensuwuliiulueuiannis
‘Uizqﬂﬁi%ﬂawmiLﬁaﬂWiﬁwuﬂmuLaq nsfiuTineduiinusssy wazmadunadesiifiandives
denulnauazdinulan

Relations between Thailand and the world community under changes over time
premodern period to since the present day and roles of Thailand in the world forum including
future trends, applications of knowledge in self-improvement, ethic of life management and

being a good citizen of Thailand and the world.

001234 miaﬁiimazgﬁﬂ@m%ﬁu 3(2-2-5)

Civilization and Local Wisdom

a

9158555ulugAsng 9 T Tussse 3070 Useinel #SnTI aRauie gilaan-
Viosdu warn1seusny dunen waziangivayayiviedu
Civilizations throughout history, cultural evolution, ways of life, traditions, ritual

practices, beliefs, and contributions, development are preservation of local wisdom.
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001235 N154le9 LATYENY wazdsay 3(2-2-5)

Politics, Economy and Society

ANUMLNILATANFURUSVRINITHOY LATYEAY dIAN WaILIN1NsilleeseauaINag
madosiiugiu madlesazmsuiufvessamaiauuariidsian nMsUnasessundlng szuu
wsugnalan nanssnuredlan ATwUNIwATYENa Lﬂi@gﬁaﬁugm NIRAUNATYFAILALFINUVDY
Usenelng ayudiudeny danineiugiu nadassdevdsan nmatanamisdiay Snuasdeny
londnualdsaulne Tuiamsuszendvanion ieltlunsissdinlviogsenlamunszualanusians
Wasuutasianisidles wswghauazdeny anuduiusvesszuulantuusemele

Meaning and relationship of politics, economy and society, development of
international politics, fundamental politics, politics and the adjustment of developed and
developing countries, Thai politics, World economy systems, influences of globalization in terms
of economy, fundamental economy, the development of economy and society of Thailand,
human and society, fundamental sociology, social order, social refinement, social characteristics,
uniqueness of Thai society and the application of the body of knowledge to one’s living in a
dynamic world of change in politics, economy and society and relationships of world and Thai

systems.

001236 N139ANIINIANTUTI6 3(2-2-5)

Living Management

Anufuavinuy lRgafuuNUIm il sssumAvesiyud wazdadeganudisandedy
luginilnusuiinyeu aa1nAn wazivimiuiauInsnangimanswasimaluladlunisldainlaviuady
Lnmssduinmamdnaussuaiesisy simsdiudiniunarmatnvedlanluamssui 21 7
Sududesiunumdulssnauendeunazusznadlan

Living Management: knowledge and skills concerning role, duty and human
nature as well as factors relating to sustainable development in improving responsibility,
thinking skills and being updated with modern science and technology in daily life. Living
ethically along the dynamics of 21th century which is essential to the members of ASEAN

Community as well as world community.
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001237 Vinwgdin 3(2-2-5)

Life Skills

A3 unuImvTinil uazauSuiinreusensauadl uazdsan MsUTuRIdAUANg
WasuuUaswesdsa nveinuazendnnisauluanissed 21 sinwslunsdangu waznisuiuin
VINweANUANETNATIARALNIIMUUATANNTInTaInULeY inven1sas sidunusluderunasludny
Trariusssy Fnvensiiiunandnuazfuilaveuserandn uagiinwensaiisnnefiuasnsiuiingey
soutii

Knowledge, relating to role, duty, and responsibility of an individual both as a
member of a family and a member of a society which include an adaptation to changes in a
society, life and career skills 21st century, flexibility and adaptability skills, creativity and self-
direction skills, intra-social and cross culture interaction skills, productivity and accountability

skills, leadership and responsibility skills.

001238 Mssiviude 3(2-2-5)

Media Literacy

nszuIuMsiwinTiudelugaadsia dewinnudilalunquinansenuvesdonguide
Anw lawn ne1ef dygzaansiuifnnislavan Auanve wavdninave desuaty uazdendva
sulesgiasiivmieusudewsarUssndnanlfogariviuanunmsaiiistulugadagtu

Processes of media analysis and acknowledgements in digital literacy.
Understanding of media effect theories such as myth semiology and advertising concept,
attributes and influence of contemporary and digital media. Analyzing of contents on every

current platform.

001239 AMgniuANTH 3(2-2-5)

Leadershipand Compassion

anuddnuesth furlumnassui 21 msBsudioanuin mslddindeniuin
nmsdunalan wadlosdia ﬁmenLLuaﬂﬁﬁaﬁﬁTUﬂﬁﬁﬁaﬂﬁmL%QmﬁﬁmzﬁmmsaL‘flul,l,mmﬂumﬁﬁﬂ
39VR LT

The importance of leader, leadership in the 21" century, learning and living with
love, good global citizenship, studying g¢ood practices of conducting public activities as a

guideline for learners' own activities.
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001241 AuRIRzTuANluTInUsE a1 3 (2-2-5)

Western Music in Daily Life

FUNTENINNAUAT D9AUTENBY LAT9aTN9 LazeAadeueInunInsTunn Ussinnuaun
wasludinyszdnu wdnmsinsaluazduramisnun’ nssuiunisussgndnianuning funnly
TpUszdriu

Aesthetics of music, elements, structure and the history of Western music. Style
of music in daily life. Criticism and admiration of music. The application and process of

Western music in daily life.

001242 NIAALTNAT NATIALAZ W INNTTY 3(2-2-5)

Creative Thinkingand Innovation

NITUIUMIIALILIANTTN F8MsiinidnlagnAuazAunusinmivestaym n1sass
LarNIsdeNLwIAINAN NIassRuLUUTDAuAIYMIaUINTT neaeuluawuswaniudeya nsdniiy
mma%mmmiaaﬂLLUU/ﬂ%ﬂQ/ﬂ/}ﬂaaU%ﬂ pgaTIAsaziiuszansnm nsvhaoulidusalufiuau Wi
4191 N1552ANAINARN N1FARAUTD N193919009819ET9ETIALAZNITIANITAUAINTALEN

Innovation development process; means of accessing customers’ mind and
discovering the roots of problems; generating and selecting ideas, creating rough prototypes,
testing in the field and extracting information,quick and efficient design-build-test cycles,
getting things done as a multidisciplinary team: brainstorming, making decisions, giving

constructive comments and managing conflicts.

001251 wainnguuaznsviaududi 3(2-2-5)

Group Dynamics and Teamwork

WOANTTNA19Y MAsafungAnIsusungy n1sRALIN1TYeI8NYNEA99 Yaanga
dawndenviinfnag veangy maiiAsadesiunguuesyana msrdesnungu nMswasuiinuaives
nay msﬁam‘imaﬁlumjm EULLUUSUENﬂ’ﬁVTNWUL‘ﬁuﬁQJ WUINE ANTES TN Laza3etne Ay
Sunilsdudeatuvesngu JadefiduadumevhnuduiiuuasiinnsufoRamudui

Various behaviors regarding grouping behaviors, development of group
characterization, group’s environments, interpersonal relations versus group involvement, group
persuasion, change in group attitudes, intra-group communication, teamwork model, guideline
to create Team and Network, group unity, factors enhancing teamwork and practice of

teamwork.
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001252 WLIAITANE 3(2-2-5)
Naresuan Studies
Wszswﬂiz’a’aamLﬁﬁmizmsmmmiwgﬂLﬂuﬁﬂmwwiwmiﬁaﬁﬁﬂumw%miiwmi

uruAuludusngeg 1y 1asegha deuuaznsilszmaiagieuliiiiudadnuaivosaulned i

UsEaeAlunuange 1 N1SKANIIANNIAIUTTE TN AUNEYANEEaaTAUTodRg waz

ANLBANUABNITLNT Y Uy
Biography of King Naresuan the Great; his royal duties while reigning the kingdom

such as economy, society and international affairs reflecting Thai identity in various aspects

namely the pursuit of knowledge, perseverance, endeavour, courage, sacrifice, loyaltyand their

tolerance for troubles.

001253 madugusenaunis 3(2-2-5)

Entrepreneurship

msufuanislumsidugusenaunisgsia lneiunisdunmuwwiriudatniniegsia ns
Usziliulonalunmsminanalyel uaznsSussialnilasidunisseyssialmiidullduasnmsussdiu
AruegsonvesgIRTlty melinneidsinveudidalunisdniugsilmiiy Beufmiunadu
mﬂmiﬁa&’jﬁﬁﬁﬁﬂm mulsiutuouiAsades uazwaAinssuveausznouns uuzthyuueudmaud
ﬁy’ﬂé’mmnﬁuﬁgﬂisﬂaums wagaudenlesiuavivdus Afeates ta3etrenianisuszneunns
LazusTinsgsRanagmsiiieauegsenetnaddy

The entrepreneurial practices with an emphasis on learning how to find business
ideas, evaluation of new market opportunities and starting a new venture; focuses on identifying
and evaluating new venture, and how to recognize the barriers to success. Exposure to the
stresses of a start-up business, the uncertainties that exist, and the behavior of
entrepreneurs. Theoretical overview, entrepreneurs, entrepreneurship's links with other

disciplines, and entrepreneurial networks and alliances. Strategies for sustainable survival.

001271 uyudivdaandon 3(2-2-5)

Man and Environment

FEUULIALAZAIUTAINTAIENINTININ ANUFUNUTTENINUYBEAUTIIUYIR Loy
SEUUTILIAUSANS mﬁLU?{sJuLLanIﬂsaa%ﬁqLLazizuuwwéﬁdaNaﬂszmuﬁaémmé’am YULVANITTOISU
yan1izveadlan mim?iwl,mmamwgﬁmﬂm Wnsnen s sty a3es55uAannndennaznng
a93ndinuavaunszutn warnsilduslumsianisaunndey
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Ecosystems and biodiversity, man-nature and ecosystem service, human
structure and system change that effects on environment, planetary boundary, climate change,
sustainable development goals, environmental ethic and consciousness building, and

environmental public participation.

001272 ﬂamﬁ’ma%miaummxuﬁugm 3(2-2-5)
Introduction to Computer Information Science
Hannsveuvaluladaeuiiawesainasndsdagiuiazanulululdveunaluladly

AUTIAM BIAUTENOUVBITETUUABNTINET 815AKIT oWdAwIT Jayamauiiames 35n1991191uv8s

ABNTIILAOS ﬁug’mizuum%mha iwsetnedumesidauasnisuszgndldanu anudedlunisldanusyuu

mMsdamsteya seuvansauma Waunsudinanudalud@ weluladdenan nmsiwounsdeniaiv ns

ganuuUULasiaLLIU dvsnavesmaluladnouyuduazdny
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 ANRAARIUazaDA LWTINUTEITY 3(2-2-5)
Mathematics and Statistics in Everyday life
aufidesfumendnaansuazadnluiinusesiu Usznaudae mstaluuinsiia

fineq nMsmituTiRauazUSuas nsdwannid fls andeusian aenile wazdiuan dumeulunis

dmndeya Basfununadoys maenesiteyauasnmsinauetoyaidesiu arunindu wee
nssmauladeadnidodu

Fundamental knowledge of mathematics and statistics for everyday life including
measurement in different types of unit systems, surface area and volume of geometric shapes,
tax, profit, depreciation, interest and discount, process of data survey, data collection methods,
introduction to data analysis and presentation, probability, and introduction to statistical

decision making.

001274 guazansiaillugInusedriu 3(2-2-5)

Drugs and Chemicals in Daily Life

arufidessurossuaziadifog nauins nandusiaiuemng snduatesdonsuas
gnnanulnsfililudin Uszdfuiieadostuguam nasnsumsidenliuaznisdamsitelsiinaiy
Uaendefuaunmuazdanndon
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Basic knowledge of drug and chemical, nutrition, food supplement including
cosmetics and herbal medicinal product commonly used in daily life and related to health as

well as their proper selection and management for health and environmental safety.

001275 91MIUAZIDYIN 3(2-2-5)

Food and Life Style

UNUIMLAZANUEAY U80S IUTINUTE 31 TU TAusTIuLaznNgAnTINNITUSIaA
9IM5lUNIAIAAIY 9 yoslanuazluyszinelng 9089895 Wav899158555UANNUTENAR NG ANTIUNT
Uslamvastlve tendnualuavilaasiueisvedineg MsidenemsimIzaLsenNEeINTved
3NN DIMTNILEDN %’agaﬂizﬂaumiﬁﬁmm%ﬁaﬂ%ammi Larewnsuarditindunsiudsunlas
Tugalamatng aunszmiin wazdndaanndon

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 wasusazmalulaglnasn 3(2-2-5)

Energy and Technology around Us

amudiugrusundsruuanmaluladlndsh fnvemdsnu ndsnulii i
Fouds ndanumaden weluladuaznsuslaandanuy msuslaandanunedonaamunsaingen u
fuannglanfou anumsaiiisadostundanunazvelulad mseusnewdsiuegedidiusan msld
W&IUDE1RAIN MTFTENAINS LA UNSUABULUaiUnd 2y

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.
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001277 WoANTIUNYWE 3(2-2-5)

Human Behavior

AuSiAafungAnssusngud Tusnusine wu wnAnRedungingsy fuguma
FrnmvesngAnssunarnalnnisfanginssy nsflaRduudyne aud wararsiierdestunisiiad
N135U3 15eu3 AMd wazn1wl WwdlyiwagAinuaainniuaieg nRnIsuNyyen1deny
wofnssueUnd sauTnmsleTesinginssudug ensuszgndlflutinuszsiu

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 FInuazaunImn 3(2-2-5)

Life and Health

FIAUATNYANTIAVNIN NITALALALATINATUAVNINVOIMAAZYITY  FI1DINTT
Uszgndldmnuduasiinee ilonsinnngunmdinedwioiiles

Life and health behavior, health care and promotion for each age group including
the implementation of the health knowledge and skills for continuous improvement of the

quality of life for oneself and other.

001279 W AansluTinUzdniu 3(2-2-5)

Science in Everyday Life

UNUINUDEINEPNEATLAZIALLLAEAUTININ NNEATN KAZYTUINITANS
MmesAnemansvadlanisr e dosiuiinses Tu Wud e dnuazduandon il ndany
wazluilh nsdearsinsauuiay gedoninen Tanuazeinia uazanuilntgmeinermansuas
wialulad

The role of science and technology with concentration on both biological
and physical science and integration of earth science in everyday life, including organisms and
environments, chemical, energy and electricity,telecommunications, meteorology, earth, space
and the new frontier of science and technology.
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001281 NAZNITEBNANRINTY 1(0-2-1)

Sports and Exercises

N5 EaUANT N1598NAIEINIEEIESNAF1IALTINNINNIIS 1IN WATNITNAADY
AUIIDNINNINNY

The sport playing, exercises for improvement of the physical fitness and physical

fitness test.

252111 LARANALAFIU 4(4-0-8)
Fundamental Calculus
afinuazariuseliosveailsddu eyiudvesiladdunaznisussynd nadseyius
USriusuaailaitunagnisUszgnd wallansmusius aunsdeyiussusuiiviawuunendaudsls
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 LARANE 4(4-0-8)

Calculus

UeAuneY : 252111 UARANHELAFIU

szuuRfalets aun1sdefuysiady Usiuslinsauuy dunss seutu @) ayuSE e
Usiusnanedunasnstszgnd drdunaveynsutesiiuineds eynsufdteynsumdiaes

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

255121 ANRILATIZY 3(2-2-5)

Statistical Analysis

ANUNNTY VauLun warUsvlevivesiviada suileuisnismeada nsinkudliudng
dunand wazn1sinn1snszane anuazdu duusdu nswanuwasauiiasduvesinusduuuull
seilosuazdeilosunvin nslanuasesinalin MsUszInuALaTMINAFEUALLAZIL NMTIATIZN
mnuuUsUsudediu mylnssianaosuaranduiug uarmsnadeu
JGGIGRE

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
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256103 iy 4(3-3-7)
Introductory Chemistry
USunauduius lassassesnon asesuazaudivedsts Wussall a1savay auns
Al NIn-ud wia 0l veunad wilguvinamans wilsaumans il Ledduniduazansds
Tuiana nidsandon arsUsznouvesssdisuminuasunsuddy inlgnavinssu wiliuades
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 FAme ey 3(3-0-6)
Introductory Biology

aaa

AnaNTRYeIAITIn suilouiBmaneimans arsiadvesdsdiiin lassadauay
WuNUeATuYeLead Wugmans lassairsuazuifivesiivlaseaiuuagniniivesdninalnnisiia
Waunns aamanvaneuesdeldin Ujduiusuesdeddinuarduanden wagngingsy

Properties of life, scientific methods, chemical building blocks of life, structure
and metabolism of cells, genetics, structures and functions of plants, structures and functions of
animals, mechanism of evolution, diversity of life, interactions between organisms and

environment, behavior.

258102 U URN53 NN 1(0-3-2)

Laborlatory in Biology

AuUaonntlunieslUfing  ndesansial lwanuazeasuniuad N1shULYad
MsenEVeRdNYIETUENTIL ATITANTAN YRR TIn ooty Tassadauazmevhauvesity
TAT9asuarN1TvInIUTesdnd daeinen

Laboratory safety, microscopes, cells and organelles, cell division, genetic
inheritance, diversity of life, plant tissues, structures alnd functions of plants, structures and

functions of animals, ecology.

261100 UsgiRuaz i snsiand 1(2-0-1)
History and Development of Physics
UsziRnagimuinisvesildnd unumuazaudAyvedivii@ndlugatagdu Juam
waznuITenamuidEndlutastu wazwwildulueues
History and development of physics, Current roles and importance of Physics,

Professionals and careers in physics, the physics research in present day and future.
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261107 waniland 1 4(3-2-7)

Principle of Physics |

Anwinsadouiiuvudsuiumidly 1 37 uaz 2 7 maiadouiinuuvyu uuas
Wiy namansveseynauaziquiands audRvesaans namansveswedlva msduaziiiounay
Fos sruuvenaud vouwieduvealas anufeunarsruufegeuni neslulaunfinduaziaiesna
InsANUToU Nouaau

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 waniand 2 4(3-2-7)
Principe of Physics |l

a

Inihadangueaniddndlaiiauglaiuwazladidna3nauinudminuvasine
aunumivanngueshsnaduazanumieninasiwinnssuaaduuamauiduinsnmaeusuiland
Jesuoznoninuaziundesiand

Statics electrics, Gauss’s law, electric potential, capacitance and dielectrics,
Current and resistance, direct current circuits,magneticfields, sources of the magnetic field,
Faraday’s law and inductance,alternatingcurrent Circuits,ligsht, relativity,introduction to quantum

physics,atomicphysics and nuclear physics.

261361 Wandanurvoauds 3(3-0-6)

Solid State Physics

Tnssasewamdn madevuvesnaulnendnuazliaseadisdundu  nsdamienly
wan  msdulmuedaswdn  audRideennufouresweids nguiuoundsnu  wEnfiniuazudn
wan fuiaesh

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.
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261381 U uRnsaAndTuge 2(0-4-2)

Advance Physics Laboratory

=

nMavnaeIniEndiugadu eadumiuiou Tihuazudvan namansa
Tl n1sunsed warauudgulunguatoudy

U Wandya

Higher physics experiments on heat, electricity and magnetism, mechanics waves,

higher physics experiments on modern physics, radiation and hypothesis in quantum theory.

262001 nsdeansnIwdenguiioingUssasAanizauidndussynd 1(0-2-1)

Communicative English for Specific Purposes in Applied Physics

[ € o

Anils - wanwdangulagiiuniseanides nsldamdny duiu warguuseleaiiaingUseasanis

(3

FINMUAEIVTNNTEANTUsTENG
Practice listening and speaking English with emphasis on pronunciation,
vocabulary, expressions and sentence structures for academic and professional purposes in

applied physics.

262002 N3ARAINWISINGUNENTIATIEMTTINMIURENGUsEYNA 1(0-2-1)
Communicative English for Academic Analysis in Applied Physics
Hnila — wan1wdengulagidunsasuay NMTIATIER MIARIY WAZNITUARIAIY
a a A o ¢ a aa ¢ s
ARNLAY L‘WEJ’J(51Q‘Ui%ﬁflﬂ‘]/]'N'NI’]ﬂ'ﬁV]’NWﬁﬂﬁﬂi%QﬂG]
Practice listening and speaking English with emphasis on summarizing, analyzing,

interpreting and expressing opinions for academic purposes in applied physics.

(3

262003 N13EESNIBINgUENITULAUINAI U UNENd Uz N 1(0-2-1)

]

Communicative English for Research Presentation in Applied Physics

AndnauenasunisAuail wisnanuIdeiiinerdestunisi@nduszendiduntwdingulaediadl
Usgansnm
Practice oral presentations on academic research related to applied physics

effectively in English.
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262201 NsrUINITM@ndUszend 3(3-0-6)

Methods of Applied Physics

aumaiBseyiussuduniauazdudiuge msulasaUasuaznsuszgndmeiiand wa
\nagvesauMssdulagounsusou MImduiiniaideiiiay ﬁuﬁ’m’%gﬁamﬁa Bufinsaanutuuay
msUszgndveiiand ilaifudianmed Suiinfanudunardufinfamuiiuin sunsuyfies nsulasy)
w3 aun1sdteuiusdey

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.

262202 nafansavsuRandUsTend 3(3-0-6)

Mechanics for Applied Physics

NUMUDNABILALILUURAR namaniidu namansveseynialuniluazansiia use
Audnans szuviidnliiidos seuuveteyna msedeuiivesinguianienamansainsisiuaznamans
wefiasudaady

Review of vectors and coordinate systems, Newtonian mechanics, particle
dynamics in one and two dimensions, central force, noninertial coordinate system,system of

particles, rigid body motion, introduction to Lagrangian and Hamiltonian mechanics.

262203 gouvidAnduasiand geadifdmsuiidndussand 3(3-0-6)
Thermal Physics and Statistical Physicsfor Applied Physics
wiaaHAnuazanEntamesinlnunfing ngiefinisuazansneaunasinlnunfing

TnanaeaesnanInsen d9ananiainmnsdranssy ud dpdnsuseAnipinsaneseigansdn
Ta vannadesdurasnamandiBeadin ngerewiaanad nouisaiuasnamanseauia

Conceptual and Properties of thermodynamics, 1" and 2™ Law of

Thermodynamics, Thermal machine cycle



a9

262204 nafansmouRNdmIuNEndUszand 3(3-0-6)

Quantum Mechanics for Applied Physics

v o a

FALHUNSLAEANAAARSNUFINAMTUIYNIATDUAL ANUEUVRIVDINAAIARTLNLLGY

LAz lnuaangufAreuAuLULLIN Heandundy aun1svisenteswasranauliviuouvaslaiwuds

1 14 ¢ o o s

nounIAtunauANgwuUAIg 9 mim?ﬂ'auﬁmaqwmﬂwqmuwﬂfﬁ’ﬁLquﬁ’ﬂsJ Aaduasualin luwudy
Wy narmansmouiulaglduuming ezneoulalnsiau

Operators and fundamental mathematics for Quantum Mechanics, failures of
classical physics and the advent of the old quantum theory, wave functions, Schrodinger’s
equation and uncertainty principle, particles in potential wells and tunnelling of a particle
through potential barriers, harmonic oscillators, angular momentum, matrix mechanics,

hydrogen atom

(2

262205 mAulazMsduazifioudmiuilandUsznd 3(3-0-6)

Wave and Vibrationfor Applied Physics

mséibuasmﬁasz ANSUUN ﬂ’ﬁﬁbuﬂ’]ﬂié]jl,lﬁﬂﬂ’]im@ﬂ ﬂ’]ﬁéﬁLLUULL@U@’ﬁ&J@ﬁﬂ 19
éﬁuamﬁﬁ’m ﬂéﬂ‘ﬁl&iﬂi%ﬂ’]ﬂ ﬂal‘lﬂ“'lja%’ﬁ ﬂ§u3$u7UﬁsU6UL‘U(§] ﬂ’ﬁLgﬁJ’JL‘Uu

Free vibration, damping, forced vibration, anharmonic wave vibration, two-
coordinate vibration, non-dispersive waves, solitary waves, plane waves at boundaries,

diffraction.

2

262206 wiliwdnlnindmsuiidnduszeans 3(3-0-6)
Electromagnetism for Applied Physics
Tade wiwmdnadawaznisiuieriiudmdnlail adusdmdnlnin 2935l
wdnnsvenaiosioniswiudnlag
Electrostatics, magnetostatics and electromagnetic induction, electromagnetic

waves, electriccircuits, principle of electromagnetic instruments.

2

262207 AaAndueuluidmsuiandlssens 3(3-0-6)

]

Modern Physicsfor Applied Physics
n3ARAULUUTIa8REARN N13uNISedvesingal Usingnisallnladidnnsn Sedidnd
aun13vownaInaulAnInIAveLas nanaulikiuouNguFuins A niay nguiduiusnin

ey ngufmeusiuilowiu lwunisuiunsdnisedidnasounsuiinstuvetesney
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Discovery atomic model,blackbody radiation,photoelectric effect, X-ray radiation,
Plank’s equation Ware-Particle duality, Uncertainty principle,special relativity, General theory of

relativity, Quantum introduction, Quantum number electron configurations of atoms

262210 QUERIGEREAY RO R{RTTR 3(2-2-5)

Electric Circuit Analysis

Heukasnuly asausznounsbiiwuuuwadnwazieaiiv 19956981UNIU NS
Tovia nguesiAesvenil MsuULssfulaznzua unaadiafisis 299seetuend Melaszignsy
N1TIATIENIITOU N B NTivdou nuunveaidunasueiiu n1saelouniasgan eaaUs enay
AvAuNdNIU 2993 RC uar RL  AAsdanan nansvaueseflsddutdunsi 19asduduiiaes
HANBUAUDITTTUYIF JULUUANS YOIANUATITUYIR NanaUaLeITIRY Namuauaw%yiaj WaLses
warnsnszduleyresd Milaseiluaniugegdilnadu Mdsuluanuzegilady

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.

262211 Lesdlannsedndifsleuzasn 3(2-2-5)

Analog Electronic Circuit

NI1UTaLATLUVLRALTINT18AIN ITn1TludansuTainesuuuued n15LY
weanswdawesiduiasvens Wliladvensasuuuleunduwaziadosnn aaULLamﬁL%ﬂqmmaLLaz
AT UANNTIUSAIIATTILAZAUATUNIUNITLUUULDATIN 2ITVRBULUUANIBLT UG A LAY 19959818
wuunateneu n1seanuuusesesduendluszaunsiudanes nansznuauliilugauafives
s fwesluinsesduent nansuausudrud

Physical MOS transistor, bias MOS transistor circuit, MOS transistor as an ampilifier,
Feedback topology and stability, ideal Operational amplifier and Op-Amp Circuits, Integrated
Circuit Bias and Active load, Differential and multistage amplifiers, Operational amplifier circuits-
Transistor level circuit design, nonideal effects in operational amplifier circuits, frequency

response


http://www.chem.wisc.edu/deptfiles/genchem/sstutorial/Text5/Tx54/tx54.html
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262212 aunsaluazasasdiannseing 3(2-2-5)

Electronic Devices and Circuits

qﬂmcﬁ&ﬁﬂmaﬁﬂéﬁugm Nﬁ]ﬂWﬂTﬁugﬁu 19a58eUwonl (RsVEngLUUNSULE
19959818buUlINGUWE 2935UIN 199TAU 199TBUNUS 2935UTHUE) Windlwesdfyveseatuoud
29suuvliifudadu 2sasosatiamesuuureunans Iandansnadini laloauaznisuszyndldaiu
NINUTARDT UarINRINT LT3

Basic electronic components, basic circuits, operational amplifier (op-amp)
circuits (inverting amplifier, non-inverting amplifier, adder, subtractor, differentiator, integrator),
op-amp parameters, non-linear circuits, relaxation oscillators, semiconductor physics, diode and

its applications, transistor, and transistor circuits.

262220 svuuAanealaiu 3(2-2-5)
Introduction to Digital Systems
FLUULATZIUANN o Avadinugau invvllane 9 AuaNYMEYe939959 7 wea (TTL) uay
Faoa (CMOS) WaUany times Fiawmed mhenud ssuuta Aeufimosiug
Number systems Boolean algebra, gates, TTL and CMOS, Flip-Flops, counters,

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

262250 naransvadlva 3(3-0-6)

Fluid Mechanics

auautRvesadlua ndnniswazaunisiiugiuvesnisiva vesluaade voslva
wdounl wsaazlsuiuvesesinaluvie nslvaluvisnuvarduniuazimesyuaus

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.

262251 nsmemandeudesdu 3(3-0-6)
Introductory Heat Transfer
ngNIsaemANeu nstauseuly 1 88 war 2 48 n1swiAuseu veansiva
wuuansiunsuazmesyuaus maussidrnuouvesingiuazngun uazgunsaluaniudsunmdou
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
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262252 WALLlagNaI9U 3(3-0-6)

Energy Technology
wywdiunslangeany Aneamvesuvamasy anunmludagduuaglusuanves

WAAINAI9U wagn1stnasnu nsdinasnulasoinglulduselogdlunisyiianuiou waznda

nszualiih wdnh wduenay wdeuanundinrudeldion ndsnutmandsuiuade?
Human and energy use, the potential of energy sources, the present and the

future status of energy sources, solar energy usage for thermal and electricity power generation,

hydropower, wind energy, geothermal energy, bioenergy, and nuclear energy

262253 wialulagauiu 3(3-0-6)

Coal Technology

Aufinduiiu 1581599 n1syevy n1sluselewd wansevuyesudanadenainnnsld
aufiu waluladauivazen Lsslniauiu wazn1svinanvaseniielelde

Coal origin, survey, coal mining and handling, application, environmental impact,

clean coal technology, coal-fired power plant and flue gas cleaning technology.

262254 AN 99 UTI01A13 3(3-0-6)
Building Energy Physics
ﬁugmmawé’ammaqmmi ﬂ’ﬁﬂl’]‘&JLV]ﬂ’J’]ﬂJ%’EJuLLﬁ%ﬂ'ﬁ'ﬁ%‘U’]EJ@’m’]ﬂ NNITAIUFUNY
annegiiennia wallansusendandanuluaiassuwuuarmsusendanaanuy
Basic of building energy, heat transferand air ventilation, thermal comfort,

climate, building energy conservationtechniques,energy efficient building

262255 nauNIaguasliuanzuIun TR gl 3(3-0-6)
Waste to Energyand CombustionProcess

anwazlanzvesianmaslinuainiazdneninvesiangmaely wmalulagnisiiian
wideldunnaandnundnnisAuamsinlug Tt wieletuasnsnanndany nanssnuneiiy
?%un@é’amazmﬁmuam

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

Control
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262270 Tanmans 3(3-0-6)
Materials Science
lassasevnen lassadawdn lassasnganma audiivnana audivialndi
nszvrunsnaawazn s lUldnulumusing q vesdanlave wslin Wndwes uavianuay
Atomic structure, crystal structure, microstructure, mechanical and electrical

properties,process and applications of materials: metal, ceramic, polymer and composite

262271 gauvnamansasIendmsuian 3(3-0-6)

Analytical Thermodynamics for Materials

nuisatuaraunsvesanius ngdedivils  adfvesszuunamansunuii msdng
augauaranantAinnim  npdefaesnamanintouduLazaifaniuzvesaaisegiadng
Usingnisallaihuazutivin ngdefianuuazmsuvas UsngmsalnmsseunansuaznszuIunsgavng
mansiunaulale

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 SN 3(3-0-6)
Physical Ceramics
lassaeveaesnidn  dounwsedtuesidn  nsvudeianazyseylidh augawla
1A39a3199807A
Structure of Ceramics, defects in Ceramics, mass and electrical transport, phase

equilibria, microstructure.

262273 HANANERISIELOND 3(3-0-6)

Elementary Crystallography

laseadandn nuesusn dutilianes IASIMANEINNGU ANUANNINITVINANLUUNGY
0 ANUANNINTUUUNGUDINA NsiwSeundnlagldufiselednany Aaaudivesiadiendisvindin
YBIHAN NMSELINUY miﬁqa}ﬁmaimmngmLuu%’a?uaﬂeﬁ NNSAYUALATIASINVDINGN

Crystal structure, Bragg’s law, Miller indices, symmetry of crystal lattice points
and space points, gsrowth of crystal by solid state reaction, Properties of x-rays, geometry of

crystals, diffraction, phase identification by x-ray diffraction, determination of crystal structure.
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262274 TangAinenmendesd 3(3-0-6)

Introduction to Physical Metallurgy

lassasreganiraudfvaznisldauveddans laun mdnndiaisuou wanndway
wmanndvinaTesile ndnude dnvdenau wazlavzuonnguivin lHun MILAILALNBILAINEY
agiilunuazegiiilounan nsudssivedlany wnugiaunaaveaniniualsueunssuisnnuiou
n1nTRdeUlaTEveslany

Microstructures, propertiesand applications of plain carbon steel, alloy steels,
tool steels, cast iron, copper and copper alloys,aluminum and aluminum alloysand high
temperatures metals, solidification of metal, iron-carbon phase diagram, heat treatments,

metallography

262275 GRIGHELLEGGT 3(3-0-6)
Properties of Materials

msvageuLarauURTnavesian wgRnssunislniivesveads  waRnssuniawiugn
vaadanauURnsauiouvesian aulaniuaivesian
Mechanical testing and properties of materials, electronic conductivity in solids,

magnetic behavior of materials, thermal properties of materials, optical properties of materials

262313 AT UzONUAZNITUTTYNALH 3(2-2-5)
Analog Integrated Circuit and Applications
199598 L TUN ShazAMANTRNUEIY 299598 18uazN1TUUNT UL LAY WiAEdnY

IWaw92935 unasrsussaulniignsdanazieasinwiseavdygyiu 1asvensnuuldunasaneg

'
[ a [ a

Ide9easmuien 2asiudadygyin 1wasnsesanuiuuuliou 2asvensuuuldidudadu 1993

o a

o [ [ a v [y aa v 0« [ =3 [
wlasdgygraupuzaanUudgyg1anIng 1Waswlasdygrunanaldudygiatousasn Waswadongy

Operational amplifier (Op-Amp) and basic characteristics, power supply, voltage
references and circuit regulators, single supply amplifiers, waveform generators, active filters,

nonlinear circuits, analog-to-digital converters, digital-to-analog converters, phase-locked loops
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262314 soUlndiannsetind 3(3-0-6)
Optoelectronics
Arudiugiumanas anuduiustestantuuas AassAvfiduas Awssfugniaiy
uasaes Wwaduaeniing msdeassouas msUszendldanugunsal eeulndidnnsednd

optic fundamental, material and optic relationship, optoelectronics device,

photodetector laser solar cell, optoelectronics application.

262315 néndfyuazuuuiaesvesgUnsaiasisiaih 3(3-0-6)

Principles and Models of Semiconductor Devices

an1uzNan LuAuAannacmaniniudn waznszualnilundn nsinlnivewan
nMeiseilasordevdnnisneadn seduilosivesiliuasdaiudidnaseu fiugiunszuaunsiin
Uszawivg nsiadeuil nszurunsrauiilvil wagnaifuadluansieding wdndrdgmisnieainnis
Adunisvessesse f-8u widudaaisiedniuuulany nsudamessesdowuululnais
niudameinavesauulniiuvutea uwuudiassgunsalashsiuilusruveyitussudunis Adu
HasNVENENANIINEAN waznsitUsEleriamnsu NseenuuULAEATIEasTILlnESe

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 szuuilaudosdu 3(2-2-5)
Introduction to Embedded Systems

% [

A01UPeNTTUVRITEUUEHIFAT AANYMELan1zY9bulAsIUS I TaLYasShay
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i3

lulaspeulnsaaes nihemudl dunse1dnawargunsalsaute N1stUsuNIUNIWIRI Bumassne
ninmMsBumedatody wdetresyuuiieth

Embedded System Architecture, Microprocessor Microcontroller characteristics,
Memory, I/O and Peripherals, Embedded Programming, Interrupt, principles of interfacing,

Embedded System Networks.
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262322 LOYALLDALAZNTALATITIABIN 3(2-2-5)
HDL and Logic Systhesis

WUUTIa99N11 VHDL  49987135a135 Uenaume huudnasddangingsy 1ial way
1A9985199997939 lATeaS1nanvedn1w1  VHDL  1@u n1susenae entity  99AUSENBUYB9EIUY
antlmenssu Tusunsuges unnnauaznsld dds ‘use’ Ussinndeyaluniwn VHDL fugu fdnuse
ANaTs LINABT NITUTTEIBLTINGANTIUVDINAT NMTUTELIANE SIMUVBINITAIMUART N1TAVIUAAN
Fyanas mafvuaaduUs Msmuesdsandu masenliinsieeiuasilaidu Mdsuuuudeuny ms
UsTE1929938dlATsa3e Ussinnvesdeyaildnddld Id /O nsvadeu waz nsnsIedeuy s
Huaswiaednuaneseduiulasmaiatesan msmlimnzauiigavosyadu umaingafimunzay
flan nsduanehasseiugs mealuladnisuuul imeniss FPGA uay 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 assisnments, sequential control, procedure and
function calls, concurrent statements, structural description, access types, files, file I/0 , testing
and verification, synthesis Multi-level logic minimization techniques, optimization. Critical path

optimization, high level synthesis, technology mapping, gate arrays, FPGA, PLDs.

262323 nsdeulusunsumeuiawesdmsuiidndussand 1 3(2-3-5)
Computer Programming for Applied Physics |
JeulsunsuresimesMiiunusziugiesnates 1 nw dmiuuszgndldmaiiy

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

scientific and technology.

262324 nsWeulusunsureuiwnesdmsuidndussynd 2 3(2-3-5)
Computer Programming for Applied Physics II
Jeulsunsureuimesmiiunuszdugeegistios 1 nw dmiuuszgndldmaedy

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

scientific and technology (difference from 262323
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262325 roufiumesirdidodu 3(2-2-5)

Introduction to Computer Vision

mnAnRfuRsLiawevimiuassUszgndld msdudunsiunmilauagndos ns
Uszanananindoiu nsandeyaiilaifionts msudunmlivgsdensiiluussnana n1snsady
FueU MIUeNd@UTeINH MInTIITUTTYIUMaazn133iingiegluniw waznnsinmuingiidinng
\deufinnamitdeweiu

An introduction to the concepts and applications in computer vision, working
with images and cameras, basic image processing, image filtering, image transformations, edge
detection, image segmentation, object detection and recognition including motion estimation

and object tracking in image streams

262330 NS IATIEAAUUIULALTEUU 3(2-2-5)

T o

Signal and System Analysis
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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.

262332 SYUUAIUANLTAY 3(2-2-5)
Linear Control System

JEUUAIUANITOUTALALI9TOUTN LUUTIABINNAMIAFIANTUDITEUUNIENIN NI1TIN
Tndudadu ununmnseu nsvnnsiravesdeyayiu msmuammzmswLﬁuaéﬂy’uﬁugm nanaululatuy
1987 N1SNAFRULATETN NV LI WIKALIERIING N1580NKUUTEVUAILANIALTENILALYRITIN Tula
waonwazluniadnden tnaumiatesnimaasluaias dlaawsn n1seanuuuszuUAIUANLALISHANDULTY
AN

Open-loop and closed-loop control systems, mathematical models of physical
systems, linearization,block diagrams, signal flow graphs, basic control actions and
compensations, time-domain responses, Routh-Hurwitz stability test, control system design by
root locus method, Bode and Nyquist plots, Nyquist stabilityCriterion, Nichols charts, control

system design by frequency response method.
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262333 2asdyauuURaRuUEnwuuTUsunsu i dosdu 3(2-2-5)
Introdution to Mixed Signals on a Programmable System on a Chip (PSoC)
flafduiugusnagueslilasreulnsaiaes nuewaenilsidures PSoC 21asoaUueNy

19959818uUUlUTLNTULA 2asuuvielaumIAuAUNIWTbou 1asuUasdygueuaenilufinea

wagdyruninealusuiasn mamuquLLaﬁmamWLLmﬁauﬁLmn&hﬁu%mwi nsaoULigU
dyaseunasniuugnly

The PSoC basic microcontroller functions,the analog functionality of the PSoC
operational amplifier, programmable gain amplifier, the transimpedance amplifiers to design
analog circuits,PSoC’s digital and analog converters and analog digital converters, the controlling

and measuring different environmental circuits, the analog signal chain calibrations.

262334 WuwesuarisasUseananadyane 3(2-2-5)
Sensors and Signal Processing Circuits
naNNITNEIRUNTIALAsITULYeS [Huashaz19asUTsInaNad U ME S UG ULYeS

A7)

iiasneg IduAdume sulaasuutasanudumu Wuwesylauasuulasiniugliin Wuees
gadsuudasAaundent Wuwesauiuwimdn Wuweswas Wuwesnsainaisazats waz
Wuwesasiainuia

Principles of measurement and sensor, sensors and their signal processing circuits

including resistive sensors, capacitive sensors, inductive sensors, magnetic sensors, optical

sensors, solution sensors, and gas sensors

262341 wAluladidues 3(2-2-5)
Sensor Technologies

mMswdalszinvuazAuaulRdAgvesdures Wuweiniringumgl uwesniwas

< 4 1 [ < 4 < 4 a < 4 a [ I3 Tl

BB TN A-LULAAN LFUDSNIINA LULIDSNIUEYI LTULYDSNILAL LYULTDSNIINTITWHSIE
a & 4 = @ &
wmaluladigugesaain n1swensenululasiusiwaiyes

Classification and performance characteristics of sensors, temperature sensors,

optical sensors, electric-magnetic sensors, acoustic sensors, chemical sensors, radiation sensors,

smart sensor technologies, interfacing to microprocessors
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262354 U URNSIEeY 3(0-6-3)

Energy Laboratory

1131990378 UURUAITUNAINUEN YL 9 1u nasulni wdwung Wi
Adeu NEMUKATRg wauan wawuTa Dandeadeusenu dufieUsufiunandiain
nsUURA

Experiments of energy conversion: electricity, mechanical energy, thermal energy,

solar energy, wind energy, bio energy.

s

262355 nMsinuauiedesiioTaneiand 3(2-3-5)
Physics measurement and Instrumentation
winmaAeIumsia MsruAn uazmsUsuifisuesesiioagamgd AL UTRS
91MA 85 ISy wagnisinseau mstawriiningamgl AT AR Wa ATIEITesTas
Twaeghedie msdousowaynsuaninansindiendenauiinnes

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 aALaNa N uazn15UTEENA 3(3-0-6)

Solar Cell and Application

noufiugruduansieiniwazduidu nsvuIuMIRasUndsnuLaseindiu
wasulni nszuiunsnanwaduaseniing Jaguazwaluladnisndngaduasenfing nsiivazay
sl dumisntsefing nsussynaldigaduatenfingluguiuudng q 1wu drundeey
uasending szuuilenseaeds uayszuunaunany 1ud

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, Sun position, application of solar cell for example

solar home system, grid connected system and hybrid system

262361 mMaUasuuTalundsanu 3(2-2-5)
Biomass Conversion to Energy
a i Y] a v A g
ATUYMNNEYDITIIALATNITONENOANAIY  nsilasunlaslarnsladiuiaiiieldu
919113 A5tAlliazlToINEA nTEUIUNITRUATIERRAY nsrUIUNsudnuariUdsuTanindefiania
nsinwnsusevendeluilutends nSNaALEanesed NISNARAIYTININ LAY NTLUIUNISHER
usiululedia
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Concept of biomass and energy transformation, conversion and utilization of
biomass to food, chemicals and fuel, photosynthetic process, fermentation process and
conversion of agriculture waste to fuel alternatives, alcoholic fermentation, biogas and bio-

diesel production.

262362 NISIANITNAIY 3(2-2-5)
Energy Management
mﬁmswLLazmﬁmmsLﬁ'mﬁumsmqLLmuLLazmuﬂw%’wmﬂswé’wu N13AINUA

InquszasduazulovionsdasruuuazypaIng MINBNLLAZNTAIUANMIIAdIR U ULAZaR LT

SIUIIANUALAINAMTUTEUUNANUY N15IARaNT SUHURMUNIIATIvEeUNdY n15vindydeuna

wazUAlda1en19nasu 3n1TIATIERNITIANIS
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.

262363 NaNsENUYRINdsuiUAIIAdY 3(2-2-5)

Energy Effect on Environment

3nSnavesuaniiziodiuind o ALNAUDIUANIIE UANIILIINNTT Y
w¥sn i diufiu fewegnssnlvdiesdiomds nistlestu nisdsa mstauazniseua Tag
safufumseyinyannden

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

conservation.

262364 PNAIUANUSBUINWEIDTIRE 3(3-0-6)
Solar Thermal Energy
a 4 v a Ca % v a 6 v 6 %3 a
ANDTINEWATSIENNING  WNISUSIERNTING mﬂﬁuﬂiﬂaﬁuumﬂwamul,l,aqa'mmﬂugﬂ
AMUSIU  NITOULTINAINULEIDINAE  NITNAULINAINULAIDITING ASLLEIDNNG  LAIBIVNUISU
NI ULAIDITRNE meqéfuwé’wml,mmﬁmé AlEnaULaIindiavin AL ULaY AULEY
Sun and solar radiation, solar collector, solar thermal energy application, solar

drying, solar distillation, solar pond, solar hot water, solar cooker, Passive solar
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262365 nTIATIEnNa Ul 3(3-0-6)

Electrical Energy Analysis

Ialiiidsiugiu Bhesziuasisiamdsnuasndseliih nisgapderddluwny
wian vifeuvadlihuaziaiesnaluih nsdansniszuazguasdldih msdamsfeafudiuszneuings
wagsandy UsEansnmuein1sdnn1snasinu aulingsanu

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 winldwaziwsiinladidnnsn 3(3-0-6)
Electroceramics and Dielectric Ceramics

audAddlwihuesian  audAideninuiouvesian anuaus tadeasud oagieines
mnudaladidnmin Audumuauieuinnsdu Mifulsey  ledidnvidniifan el
seiusuay awu ledidnvEniidaninzgeumslifisefunansuazssiugs

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 Jaoualwdnuazn1suszens 3(2-2-5)
Magnetic Materials and Applications
Useifuaznisimundaguaiman n1sduunusziavvesianudivan Araninitgay

auuwlindn Aranndugivaunuudvan weulelelnsy lawuwimgn nszuiunisuunilagduian
wlwdnuuugeu Jaquiminuuunds nszuaunsndnuasnsussendldau

A brief history of magnetism, type of magnetism order, permeability,susceptibility,
magnetic anisotropy,magnetic domain, magnetization process,soft magnetic materials,hard

magneticmaterials, fabrication processes and applications of magnetic materials

262381 waluladyudiuud 3(3-0-6)
Cement Technology
wealulagnsndnyuduud ssdusznounmanil URsenlanstu nsnaaauyud
giaveayuduud Januetlya madszandldau nsiiushw
Cement process, composition, hydration reaction, cement testing, type of

cement, Pozzolan, application, storage
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262382 anuzveudsaningalnd 3(3-0-6)

Solid State Spectroscopy

awnnsalntiBauas  awnlnsalnUmsduiieausivin gaunnsedundn awnlnsaln
Urdudesluvauds awnlnsalndmanssidaaddassadsnavdeumaluveuds

Optical Spectroscopies, magnetic resonance Spectroscopies, point defects in
crystals, sound waves Spectroscopies in solids, light scattering Spectroscopies, structural phase

transitions in Solids.

262383 Tasasng audhvaznisldauvedansuaslavenay 3(3-0-6)
Structures, Properties and Applications of Metals and Alloys
LRuAINaNgaaTeunaniuAIsUaY NITUATNINAINSEU BVSHavessInNaY uaY

nszuIuNsHARfelAstadsganIawazaudfveslane liun wanndesueu wanndwa wanndivin

\n3osile Indnude nedunsuazneuaay ogiiflonuazeqiiounay dniAauazdnifanan uazlans

dmsunsldnuiigumniiguazgaumnim
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.

262384 WATANTIUUNANAN YU VDIIEN 3(2-2-5)
Techniques of Materials Characterization

ANTINvelaseasinan lassaingania wazantfvesian ndnnisviauladunas
n1sUssendvesnaiaiigeg dmiunisdnuunaudnsuzuedan lawn ndeganssatisiesnauaien

¥

1B3) Myasziauiivisanuiouresianmedidte nsinsgiiagmeauning nsiesiziaudinig
Y a & o ¢, & ¢ ea v ¢ & v ¢
NIBAINYDITER  LVAUANITAEIUUVDITIADNDY (LONYD1IR) NADIYANTIAULE (loLdn) NADIYANTIAU
a & ! a & £% fa « ] 1 aa @ =
DLANATIULUUEADINTIA (LBEADLDU) NADIYANITIAUDLANATOULUUFADINIU (VBLDN) anlnsalatngg
% v a ¢ ,aa
NILANYNANUVDISIALDNDY (DALDH)
Review of crystal structure, microstructure and properties of materials, principle
and  applications for materials characterization: atomic force microscope (AFM), thermal
property analysis by thermal gravimetric analysis (TGA), spectroscopy analysis, physical property

analysis,X-ray diffraction (XRD), optical microscope (OM), scanning electron microscope (SEM),

transmission electron microscope (TEM), energy dispersive x-rays spectroscopy (EDS)



63

262385 wludidnnsedindifosiu 3(3-0-6)
Introduction to Nanoelectronics
Anwanudiugruisifuulumaluladlasanzlufuuludidonsednd unlu

wmalulagvesnsusuuazunluwalulavesnsuseneudildieavesianluanamnssudidnvseiind 13

wpuTdurdauanansduniduariu 4 musnsUszgndadvinssAuguiludidnnseting
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 U URnsmeiidndussendduas 2(0-4-2)
Advanced Applied Physics Laboratory
mMsveaeei@ndussyndtugs ey Bidnnsednd Janeans uazndu

Advanced Physics experiment on electronics, materials science and energy

262397 Auyun 1(0-3-1)

Seminar

ara [ s v

nsiaussawnganuIneInIsuazimaluladluil o MmasrduRdndUszund dae

]

= v ] AN yooA & A o
miﬁmﬂ’mmmawaa&amq 5]IG]EIM“’JSUE]LiENLLﬁgL‘LJE]‘VT'WIGUWLR]N
Knowledge presentation about new technology in applied physics with an

obvious title and content.

262401 msmumdnarluidnddsvendidosi 3(2-2-5)
Introduction to Numerical Methods in Applied Physics
mﬁmmam%uazmiﬁﬂmmﬁugm FINVDITZUUANAIT  TPUVANNITLTUAY N1sUTZIIN

AUTIUAZ LN NITIATIEVNITANNBY NITMIANBUNUSITIANAVLAZNIITUIUTHUSTIR LAY auns

BeoyiusansfytapniBudu Jyvveu aunsoyiuddos TWludueduudidod.

Mathematical and computational basics. Root of systems of equations, linear
equation systems, Interpolation and extrapolation, regression analysis, Numerical Differentiation
and Integration Ordinary Differential equation: initial and boundary value problems, partial

differential equations. Introduction to finite elements.
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262416 ﬂ'ﬁa’t’]ﬂLLUU'N‘\]??’JEJL%QLLE]H%%E]ﬂ 3(2-2-5)
Analog Integrated Circuits Design
wUUanesTINmAluladnsudamesuuululnais wed waruuuTued n1seenLUY

nejmwaﬂyugm n1seenuuueatuent lafe warasasaienunszuaidoaiy ndnnsswddeiuas

nsUseynaly
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 N1sUsTInanad QI TLIULABNLAYNITEDNWUUNATNTOE A 3(2-2-5)
Analog Signal Processing and Active Filter Design
ﬂ’ﬁ’e)’e)ﬂLLU‘U’NQiﬂi@\‘iﬂ’NﬂJﬁL%ﬁ@uqa@ﬂLLﬁ%’Nﬁliﬁ’]Lﬁﬂaj@)@’]ULLUUQﬁU IﬂEJﬂi’eJ‘Uﬂﬁqilﬁﬂ

ﬁﬁﬂ‘lﬁugﬁu%aﬂmiaaﬂLLUU’N"\]iﬂia\iﬂ’muaﬂjﬁ@ﬁ’N“] Wy Uawesiing ndiuw aees uay Luawa n1s

LLU@Q@’JW@J?]ILLﬁ%ﬂi%U’JuﬂWiﬁ\‘iLﬂﬁ?%ﬁ’lﬁﬂi T,maaiausuamwsmmmmﬁ%ﬂa'nﬁa Immiwlﬂﬂ'nwu

WIEGN ’Nﬂiﬂi@\‘iﬂ’]’maiﬂﬂiﬁaaﬂLL@ﬂJ‘ljL‘ﬂu%ﬁvﬂ ’J\‘ii‘liﬂﬁﬁ]ﬂﬂ’)’]&lﬁLLUU@]J’JLL‘lJi?m’]UZ 21ATUUBIAIAIY

Frumuidsdeu 2esaindaudmefleiu uarasesnsesarudlagld OTA Tudd 2 asndniis n1s

gankuUkarN1TInTIwisiIlialindyyusuuletduavea saudanswuulaglindannistdounduwuy

vanuagauauURnuliidududuresgunial MImuauEisInNTLNNEATEIIT NTAIUANAT
w59y waznnstluussenalda

Focuses on the design on classical analog filters and analog oscillators. The
course covers Butterworth, Chebyshev, Cauer, and Bessel filter types, frequency
transformations, and detailed circuit implementations. Circuits discussed include passive
networks, op-amp filters, state-variable types, impedance converters, switched capacitors, and
operational transconductance amplifiers. The second section of the course covers analog
oscillator analysis and design, including feedback and nonlinear-circuit analysis, amplitude

stabilization, voltage control, and a variety of applications.

262418 1993 UadBYalUUNRTTINYA LG 3(2-2-5)
VLS| Data Conversion Circuits

ANTIVBITTUUNSHUaoya gunsalued wavinalulag 29959818139 duN TRy
wea 1WITYNMeglaraIAITaLa 19T BUTB UM 2asvegluUTniIBg1Nlaya waEI9TaUT
WnSmes 1asulasdygrueuiasnilufineawuudnstluniasn 1vasulasdygrusuiasniduninea
WUUNTISENAI0E19AY 199TU0LAMBTHUUNTTTNAIBE1AUNAETA 995N TRIFYYINUUUIITIN
\Onase imalian1seenwuurIninggg


http://www.stanford.edu/class/ee315/
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Overview of data conversion systemsMOS devices and technology, review of
MOS operational ampilifiers, 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.

262425 madsuivenedosdmiuiEndussgndidosi 3(2-2-5)

Introduction to Machine Learning for applied physics

fwadingadu nguin1swaniasaudissiduiazdeys NsAuIaLTRIaY N55UI8
Adsaestionan nsmAvINERgauUuINTAEud MsnAnsfigauuuleuluddu nsiFeuives
ip3es MISoudiuadn duldiiedula Tsstneuszamidion Swnesnnnmesuusdy nmsiSouduuuid
Tupouitidsiusnssumsaniifdeya nsdangudeyaniadouiuuulififasy nsdeudiuuiifaeu ns
SEUUUULETUARS

Linear algebra, probability and information theory, Numerical Computation: least
squares methods, Gradient optimization, constrained optimization, machine learning, concept
learning, decision tree, artificial neural networks, support vector machine, bayesian Learning,
genetic algorithm,dimensionality reduction, clustering, unsupervised learning, supervised

learning, reinforcement learning.

262426 N1T9DNLUVUNIATIINAINDA 3(2-2-5)

Digital Integrated Circuits Design

Ui nszUIuMTaILaria9as wuuiaenasmsliihvesgunsalasfeiauiuuy
ued ueaduIefAes AudnyuzaNzsaLainuarlaulin AadnYuLLAwRINNTIToNe 199591
aednvespaLaz9asivdsesdeya 19N Isaednveeadslauiia dunenisdsdygauaziad
TIWA 1/0 g WITFYQYIULIRNT N1FODNRUUNTIIALEEAEIUINTN B8ANTT N1T99N19952995
Armaalnimn

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 I/0 and clock

circuits, power and ground design, memories, low power design.
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262428 NsUSTUANAF Y IULUURTAN DA 3(2-2-5)

Digital Signal Processing

mmiﬁugmlﬁ'mﬁmzwnmﬁlﬂ@imﬁaa m%jmﬁ’;@&imﬁﬁgmﬂmﬁﬁmummasm
doillos wianudviedu uazduesaudansudvedy nsmevaussamd Aoulagiu Aeaiiaty
N590NLUUNITNTOFYYIUATNOE 2eINTosdyIAInealun Uil WiSesnsiudrosunuuly

dorlonsastun Asnduy

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.

262429 e UUgaTaITEUUNMIoRNWUUMNATHANMBTNwUUTUsWN UL 3(2-2-5)
Advanced Topics the Programmable System on a Chip (PSoC®)
rUsrasAnIsseuiieiamlasnutuadegld@nuuulusunsuls Ineidelasenu

UT2NaUMENITaNN1TEUINUIEUTENIaNaNa1NT0953UU  PSOC  Taaldszuunisidnfantieninug,
Tnonss mafvdeyallunheauadsuanaudoulslld wazmsairssruuidonserugldmeoununin
Tnelusunsulwneuneldszuunisesnuuu PSOC tteiiudeyalugunstn msldszuuideudefugldme
LLNum‘WLﬁamufjﬂJQﬂﬂiajataﬂmaﬁﬂﬁt,%@amaaﬂsuadizuu PSOC

Learn to developed advanced projects on the Programmable System on a Chip
(PSoC®). Topics include how to reduce CPU usage of PSoC by use direct memory access, how
to store data in non-volatile storage, and how to create Graphical User Interfaces (GUI) in the
Python software language for a user to interface with the PSoC, collect and graph data. It will

show how to use the GUI to dynamically control the analog components of the PSoC.

262431 mMTRTEilazeenuUesMsAeansEuaudineuazlalasn 3(2-2-5)
Radio Frequency and Microwave Communication Circuits Analysis and Design
szuumsioanalowiu uwusaemesgUniailsuanmadn ueniin uazlasiadneuos
maﬂwé’m&m@ammﬁqq wé’ﬂmﬁmwﬁuazaaﬂmewiehum’mﬁqq Usznounie 1ASItIenIsian
AMNNAIUMIWATRUN NMTwlasAINA IUMIUBIdeu 1asIUng 2 N1ad1een NTRBNLUUIIITNTBY
Al ninislvavesdnygyiuuaznisUszgndldanu 2ssveedyyiu asrandyyu 2995aa

a o 1

HEYEUU WITATIVIUAYY U Uag T NTAFYQYILEUANES
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Communication Systems, Modeling of active and passive devices and
transmission line structures at high frequencies. Analysis and design of high-frequency electronic
circuits including impedance matching, impedance transformations, Two-port networks, filter
design, signal-flow graphs and applications, amplifiers, mixers, multipliers, detectors, and high

frequency oscillators.

262432 AsunInsrangedumanlwiLazniseanuuuatsaInALDIdU 3(2-2-5)

Introduction to Electromagnetic wave propagation and antenna Design

a

v s A a ' d' 1 [ aQ A
nslaUN1TURUALIATGN S UIENITUWNI NS 8vBIRAULILAAN LT 111‘1.]5{]11@353

'
| =

avdsdyaugunudaazietndu msldteulvveuiwatavauniswunidlusesvenisasviou

yesnduTisonsevesiInafidieiu nsitrgauiunudadou msfivesuuu-loa ago1nedads
LazAIsu ﬂ’]ﬁl@’]ﬂ’]ﬂLL‘U‘UL5ULL68LLUUQU mammmmmﬁﬂ ﬁ’]EJ’e]’]ﬂ’]FTLLU‘UWﬁ']U'W% A18971N1ALUUY DY
ANUDINIALUUDNSLSY LaraNgeIN DSy

Maxwell's equations use these equations to describe propagation of
electromagnetic waves in free space, transmission lines and in waveguides. Boundary conditions
derived from the Maxwell's equations are used to treat reflections at the interfaces. Impedance
matching, s-parameter, transmitting and receiving antennas, linear and loop antennas, small

antenna, planar antenna, aperture antennas antenna arrays and smart antenna.

262434 wyednglawniuas 3(3-0-6)

Fiber Optic Network

nguflouiituas msdeasseuas madeuseszuudeanslouiiiuas nisuengia
i Msdaindnd msadaddaloutitiuas wdetneloniuiuas wdesdlevaaaunaiunisdeasiiy
Toumuas nsasiadamelauniuiues

Fiber optic theory, optical communication, fiber optic communication |,

modulation, optical multiplexing, optical switching, optical network, test instrument for fiber

optic communication fiber optic sensor
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262435 mMsdeanstoyanarlasstnenesiiomes 3(2-2-5)

Data Communication and Computer Network

Anwdnuwazvesdyyunouinmed gunsnidomsuuuiinea Wslneea, Auaidives
Insadngaeufinnesuuusiosiu (LAN) Tasssveslassdieinginisveanisds deya n1suseiiiu
Usransnnwadlasene genviuad waransauiifisndu

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 ANTDALUUNITNTDIIAIN DA 3(2-2-5)
Digital Filter Design

o a

mﬂﬁﬂLﬁaqéfumiﬂizmamaazgzymm%maauwimj NSWUAY Z WU 2 9 99sHlas
Yool ouraenlufinea uay dygrunlineadusuiasn Nﬂimaamunﬂmmﬁ WAL 2995N589
AUARUUIALTNEY NM59DNKUUIININTOILUY IR wag FIR Havesn1saaulad DFT, STFT, FFT uay
miﬂau‘hqsﬁl’uwuﬁa 2993N3BIANLAILDS

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

banks. Wiener filters.

262442 JEUUAIUANLALARUTILADS 3(2-2-5)

Computer Controlled Systems

mqwﬁwuumuauﬁug’mLLaz‘JW‘ULGTNLﬁu syuUandute SEUUNTTUINAT ANS
AATgrsruunanduYe LUUIaewweIsEUULAEMSUEALDNANYAl NSINITN1TEDNKUY AIAIUAN PID
3973908 N1500NUUUHARBUALDUTIAINLE N33U38NTRRNLUUUTHaMN NTTUTTUUUIIADI9198Y
LaEN1T9 LG NSTUITNIATUANLUUDNALEA N15AS1NFIAIUANITIRTNEA SeUULUURA
wiatianseenuuulagldnauiimes STUULUUNTZALLAZATIA N1TTIADITEUY

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 w3esdleTauarsruudnsnindenoufiames 3(2-2-5)

Instrumentation and Data Acquisition System

STUUNTIR e suarnsuaniees Iwmuilefmes inainaunion luanwad
wosdawmes wosluaulla wazlnlafmanes 199505 ULAsd YY1 1995INalAUUTAE 19950818
druaa 299snsesdyna vesalulasreulnsaaes mudasdyaraeuiasniduiinea ms?iamﬁa:ga
WUUDUNITUNINTFIU RS-232, wmafiansdeusaiifunsuiinnesuaziusunsunisuanmawazSuiinua
M3in MsaeuifisuiuinnsgIu Msdeanstoyanuulfaneriunduing

Measurement system; sensors and transducers: potentiometer, strain gauges,
load cells, thermistors, thermocouples and photo detectors; signal condition circuit: wheatstone
bridge, amplification, filtering; microcontroller boards: analog-to-digital converters (ADCs), RS-232
interface standard serial data communications, interfacing technique to the PC; calibration;

remote connection via a radio communication

262444 sruumuAsaliiseLiles 3(2-2-5)

DiscreteTimes Control system

nguinsmuaNLUUatiu nouissuunalideliles wuudiaesszuunatliselieves
szuunaTseliles wafivsnm tnausives 35 war ve3-nesu mnuannsamuANlFlazAaINTadLNn
I N3IUITNTHUaEMTUNTRBNKUUTEUUAIUANLTINTINEA miﬁﬁﬁqﬁammiﬂiﬂumiaaﬂLL‘U‘U'ﬁz‘U‘U
AIUAN msmu%mmzﬁlﬁm HAYDINITAIDULANILAZENTINTTNAIDENVBITLUUAIUANLTIRINOR

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.

262445 N1T9DNLUUIEUUAIUANAINY 3(2-2-5)

Robust control system design

LUUT188998338UUAMN IILLLAUTDMUANITRNWUUTEUUAIUANAINY N1T0BNLUY
LouBUTA MIvonuuuNITadugTuTeUETBUTTR MITinTeikarmadaunsieiiafaunusudy
BN WUAIMN9eANN TN

Modeling of uncertain systems, robust system design specifications, H infinity
design, H infinity loop shaping design, w-analysis and synthesis, low-order controller, LMI

approach
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262456 N199NLUUTEUUNAIIUAIUSDU 3(2-2-5)

Design of Thermal Systems

wnpnidosduresniseonuuusTUUN LAY wumumwﬁﬁugmqmwwamaﬁ
narmaniveslua wazmsdemanuou nguiuarnsdiuiagunsaluaniudsunuiou n1591aes
ANINNISVINNUTDITLUY NTIATIAANULATYFAIENT

Basic concept of thermal energy system design, basic theoretical review of
thermodynamics, fluid mechanics, and heat transfer, theory and calculation of heat exchangers,

workable condition modeling of a system, economic analysis

262481 wialulagaaunie 3(3-0-6)
Concrete Technology
BIAUTENOUTDIABUNTA (YUTLUUA 18T 1¥) nseonuuUEILNEL an3LAtinaLiy
Yaouaniiis AounInan
Concrete composition (cement, aggregate and water), Mix design, chemical ad

mixtures, mineral admixtures, fresh concrete

262483 Handanshadniuaransitheands 3(2-2-5)

Semiconductor and Superconductor Physics

sialassaieiuse lassafmdnuaglasaaoundsnuresansiingh nquisesde
fi-8u wazsewdelanzansiadain nrsnluiiluansfsiaty nsTaaudanididandluarsfa
TassaiunsinuiagnsaiedassRvansisimihioneg nguinsinautinididnduaznisaing
ansthBaean

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 wlunelulad oo 3(3-0-6)

Introduction to Nanotechnology

wuzi Endvesveudamieniulaseaine uazuaunasnu n1sinlassasiemenans
qaviAuBianasouluudIiIL audfianizvaseyniauily lassadsunluvesnisusunaznsussynd
lassafavesTanuilunasnsussens

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.
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262485 wialulagnisindeuiauuis 3(3-0-6)

Thin films Deposition Technology

M98 I0UVINY TLUUAYYINA NITLAFBURUUTENG AUNUIVBINTITATOU NS
a¥19tuildy msedeunuuiall adanisideulidudeddidnnsou n1sAReULUY Glow-Discharge
ANTATIZIT AL

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

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

262486 nsianseulazn1steeiu 3(3-0-6)

Corrosion and Protection

nann1svesnsinnseu iwaldwmsunisdanseu  sUkuureInisianseu n1s
vnaeunsinnsousandnduvadany mstestuuvuwelunuasualnin - anstudensiansou nns
LARDURD ﬂmﬁaﬂi’a@LLa3msmﬁlammaaammmé’am nsfiAnwIN1sITATeIanlusEnIensldany
dlosnnsianseu

Principles of corrosion, electrochemistry for corrosion, forms of corrosion, corrosion

testing, oxidation of metals, corrosion protection, materials selection and design, case studies.

262492 nsRnaUsHNIaRNUlusnaUsTIVA 6 e
International Academic or Professional Training
Tnddndsunsilineusy wiolnaulunihsnuniasgrselonvusiui@dnd dianvsednd
= o - A v |
NIONSNU vI0uitAgIves Tudsuszina
Academics or professional training in public or private section in the area of
physics, electronics, energy, or associated task abroad.

a

262498 WINUSTEAUUSYE9S 6 W8

o

Undergraduate Thesis

mfinwAuaivieidenueuaula anuodn lneAnuiuyeuvete1sEEAIUAN

Study or research in any interesting areas by approvement of physics advisors.



72

262499 annafne 6 MUEAN
Co-operative Education
nsEnuuReunslunihenuniesgseentuy wiensUssnalaglasuanuiugeu
INUNINGIRY
Practice in the governmental or private organization or in the foreign country

under the permission from the university
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205201 | misdeansnwidanquiitenisiiasigd | 10-2-1) | 262002 nsdeasnSinguiiensiesed | 10-2-1) | Wasuavsiasieiu
WNg Wadvnseui@ndussend Wasuleseinuas
Communicative English for Communicative English for ﬂ%uﬂgaﬁm%m 3]
Academic Analysis Academic  Analysis in  Applied 31831
Hnfle-yan1wdingulaeidunisagy Physics
AU AITATIEA NTAAIIN LAZNT Hnils - wanwdangulaeiiunisagy
UERIAUAALTY Lﬁ'ﬁmqﬂiza&ﬁma A2 NITIATIER NSRRI LAZNIS
FNIINEIVOETEU WERIALARLIAY Lﬁa‘?mqﬂisaaﬁmﬂ
Practice listening and speaking Fvnsneidndussynd
English  with emphasis on Practice listening and speaking
summarizing, analyzing, English ~ with  emphasis  on
interpreting, and expressing summarizing, analyzing, interpreting
opinions for academic purposes and  expressing  opinions  for
applicable to students’ educational academic purposes applied
fields. physics.

205202 | misdeansnwidanguiitenisinaue | 10-2-1) | 262003 nsdoasnwdanguitenisiniaues | 10-2-1) | Wasuiavsrasieiu
WA nausuidndUszens Wasuiessinuas
Communicative English for Communicative English for U%UU§&ﬁ’l@§U’] 3]
Research Presentation Research Presentation in Applied 187317
AndauenasnunisAuain wie Physics
nauIdeiiAedesivavvesiizou HAnlauenasunisAuadl uie
Wumwdangulsegeivsyansamn nasuidediReadostunieiidnd
Practice giving oral presentations Usgyn fdun1wrden qayvl,ﬁa g19dl
on academic research related to Usednsam
students’ educational fields with Practice giving oral presentations
effective delivery in English. on academic research related to

applied physics with  effective
delivery in English.

261211 | naemans 1 3(3-0-6) | 262202 | nafansdmsuilanduszand 3(3-0-6) | Waswavsiasein
Mechanics | Wasudorsivuay

wsnduaznisuuasuuunyy o1u
YauInaosuaraLnaIsnuauURLT
A1sulas nadansuuuiiaduaes
synALiEY NMsduuniauueslud
ALUUNUIS Lazuuugndedy wNu
fa¥gana nsduuniswuuliBady
wazusingniselioed Aulduaia
wuuiafu nsiadouinnelduseg
AUONANLAENYNITORSNY warans
KUUAININILATNAAIE@RSLUULETA
sudod

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,

Mechanics for Applied Physics

NUNITULINLADIULALTEUUNIR
NAMEASEIAY NaA1@RIYD
suninlunileuazaoafii use
gudnans szuviidnliiides szuu
098YNA msm?ﬁauﬁ‘uaﬁmql,l,%a
n3anarmansaInIuanadans
weflasuosdu
Review of vectors and
coordinate systems, Newtonian
mechanics, particle dynamics in
one and

two  dimensions,

central force, noninertial

coordinate  system,system  of
particles, rigid body motion,
introduction to Lagrangian and

Hamiltonian mechanics.

yfudgeAredune
918N
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Newtonian gravitation, central-force
motion and conservation laws,
introduction to Lagrangian and
Hamiltonian dynamics.
261212 | nafaasAIRUAN 1 3(3-0-6) | 262204 | namamsmeududwmiuiiAnduszynd 3(3-0-6) | wWavuavsaseIv
Quantum Mechanics | %“a?t“rj Mechanics fOLAppL'Ed Pf:f'cs Wasudeselvnay
v, a AIANLUUAITUACAUAAIARNINUIIU 19 o a
ATUAUVIVBINAFARSWHUAL Uay e 9 i - UiuuseAnedune
o a = o ' ' F1RTUVIVIAIDUAN AUAULKADIVBY N
NNUATIN Y AIDUANUUULNT NN . - .~ - 91831
A wan & [ o NAAIANILNULAN HAZNNUAVDING WY
PRukazvdneoliuiueu moudukuuLin leiduniu aunisy
Audums aunsuseAaes auna A . e
Tvandng MsieRauTustauIAnLa Lsefagasuayndnaiuliduyuey
i unedng fadugniuain vaslawuwdsnounialunqudnduuy
TS A9 9 N5LATOUNVDIDYNAIANLANIY
9 Y o v ¢ u & e a
Failures of classical physics and the LSMT Liwwm ma%aﬁu?uﬂ hi
advent of the old quantum theor WALy naraninteudulaely
i 4 4 wuving expoulalasiau
wave packets and uncertainty
- Operators and fundamental
principle, operators quantum
) , . mathematics for uantum
numbers, Schrodinger’s equation, Q
particles in potential wells and Mechanics, failures of classical
tunneling of a particle through physics and the advent of the old
potential barriers harmonic quantum theory, wave functions,
) Schrodinger’s equation and
oscillators, angular momentum.
uncertainty principle, particles in
potential wells and tunnelling of a
particle through potential barriers,
harmonic  oscillators,  angular
momentum, matrix mechanics,
Hydrogen atom
261231 | PAuLAzNTEUdzLTiou 3(3-0-6) | 262205 | PAwwazmsduazieudmSuEndUszynd 3(3-0-6) | wavuLavIREIIeIY
Wave and Vibration Waveland Vibrationfor Applied Physics . LU?EJU%@iWEJEJ‘UW
o oA . o N159UD8198a58 N1TUUN NITHY
e DAy T I meldusaneuen nsdunuukeusns
ﬂ’]EﬂGlLLSﬂﬂ'WEJ‘UEJﬂ ANSEFULUULOUENS - o o 4 v
woiln nisduluassfifnnaudild woin nisduluaesiiin Aqudlal
4 A a 4
n5¥919 AaUlYANIS AAUTTUIUA 3Ny ﬂa:f;mami AAUIEUIUN
4 M A1
VBULUAN ﬂWiLaEJ’JLUU ToULY eIl
Free vibration, damping, forced Free vibration, damping, forced
) ) ) vibration, anharmonic wave
vibration, anharmonic wave
) ) ) ) . vibration, two-coordinate vibration,
vibration, two-coordinate vibration,
non-dispersive  waves Fourier non-dispersive  waves,  solitary
) ) ) waves, plane waves at boundaries,
theory, dispersion, solitary waves,
) diffraction.
plane waves at boundaries,
diffraction.
261241 | udlwnlwiin 1 3(3-0-6) | 262206 | wiwdnlwihdmsuidnduszgnd 3(3-0-6) | wasuavIREsIeIY

Electromagnetism |

n1sitAs1giIniaesiadanis
adneaansiuidulduinguen
asuvnaziduaun i wdndluin
uaznguanndlaesinuduargul

Electromagnetism for Applied Physics
Tihadn wivdnadawaznisuioni
wilwidnlvifh pduwsiudnludh
2593l vdnn1sveaaIeaiionis
wshwdn i

Waguteseivuay
Ufuusediedune
831
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unlaesiaudautnlviiaineu
wasukazdnglniinszualniinanuy Electrostatics, magnetostatics and
nwUunszRasazidinug i electromagnetic induction,
wazladidnnsnaunisvesauana electromagnetic waves,
Vector  Analysis, Topics in electriccircuits, principle of
electrostatics: Coulomb’s law and electromagnetic instruments.
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 | Fandunulvl 3(3-0-6) | 262207 | Wandunulwidmsuiianduszand 3(3-0-6) | Wasuausiasin
Modern Physics Modern Physicsfor Applied Physics Wasudeseivuas
nguiFuinsain nguinleusy N15ANAUKUUIIABIDEADY NITUNS UfuuseAiedune
\esku evneuuarluiana Sefiend Sefvaeingm Usngnisallnlndidny 3183
TWnoudnd Wandarsmivuuu 3n $eddnd auni1svesunasAauUd
Tuedva Uisenduaies eunimya ninavesias ndnaultuyueu
11 518N waziteldndsu NquFuRnsn I niLAY Ngui
aife 19U ansiathden veslvasn duitusamdostu nguiaieudy
8¢ uasdulasnsou WAnddanm NMR oy tavareudunisdndes
(Nuclear Magnetic Resonance) MRI Bidnmsounsuiinisiuvesesnoy
(Magnetic  Resonance  Imaging) Discovery atomic model, Blackbody
dsingnisalireed Aandunly radiation, Photoelectric effect, X-
walulad Adndndsanugs ray radiation, Plank’s equation
Relativity theory, basic quantum Ware-Particle duality, Uncertainty
mechanics, atom and molecule, X- principle, Special relativity, General
rays photonics, condense matter, theory of relativity, Quantum
nuclear, nuclear reaction, introduction, Quantum
fundamental particles, cosmology, number Electron configurations of
and physics topics as follows: Atoms
superconductivity, superfluidity,
synchrotron, biophysics, magnetic
resonance (NMR), magnetic
resonance imaging (MRI), chaos,
nanophysics  technology,  high
energy physics.
261381 | UitRnnsiAnddugs 20-4-2) | 261381 | UfiRnsitanddugs 200-4-2) | paifiy
262203 | auvildnduasiland deedia 3(3-0-6) | 262203 | gnwilanduaviidnditeatia 3(3-0-6) | AufY
262212 | Bidnnselind 3(2-2-5) | 262212 | aunsaluazasasdiannseling 3(2-2-5) | Wasuavsaseiv

Electronics

2995insTuansILaznSELaady
Fygruuazdyyiusuniu N9
Uszunanadgain a15n96a1n

Electronic Devices and Circuits

fa & a o
gunsaldidnysetindiiugiu 2eastiih
Nugu weseavienl (9svEIBLUY
nauwla 19asvensuuulinduia

Wasulesnelvuay
yfudgedredune
31
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Tolen MuTanes iewwey LAeq 9ATUIN TIATAU F9350YWUS 21993
engenweLstuLLa waznsuszend UY3us) wisrfwesdfgyreteny
esiuagudyann 299sTBad wond 2sasuuulihfudadu 1995004
Tisawmes ddnnsedndidaaundoiu Flawmosuuudounas Fandansfa
WITTANTLAUUAZNTYTEENG f1n laleauagnisuszendldanu
DC and AC circuits, signals and NIUTANDS LATIDTNIIUTARDS
noise, signal processing, Basic electronic components, basic
semiconductor, diode, transistor, circuits, operational amplifier (op-
amplifier, operational amplifier and amp) circuits  (inverting amplifier,
applications, waveform generator, non-inverting  amplifier,  adder,
linear IC, thyritster, introduction to subtractor, differentiator,
digital electronics, digital IC and integrator), op-amp parameters,
applications. non-linear  circuits,  relaxation
oscillators, semiconductor physics,
diode and its  applications,
transistor, and transistor circuits.
262391 | UftnismeiEndUszenddugs 20-42) | 262391 | UfRnsmsitEnduszgnsitugs 2(0-4-2) | Asifiy
262397 | duuun 1(0-3-1) 262397 | duwwn 1(0-3-1) | Aufy
262498 | endnusseauliygns 6whefin | 262498 | AnenfinudszAuuiane3 6 mhein | pgfy
262492 | msRneusuvseRnaulussUszive 6whefin | 262492 | misHneusunietinauluiusene 6 mhein | pgfy
262499 | andadnw 6 mhwin | 262499 | @udafinen 6 mhein | pafy
Jyndandnuaulidesndn 27 wiloehin Jyuden  Fnudulitesnin 24 wioefin
nguivdhudiannseiingd nguivdhudiannseiing
262210 | mM3ATIwRsasividh 3(2-2-5) 262210 | mswAsIzieasini 3(2-2- AILAN
262211 | 2esdidnmseiindifeueuzasn 1 3(2-2-5) | 262211 | 2wsddnnseiindilaweuzaen 1 3(2-2-5) | Uuugernesune
Analog Electronic Circuits | Analog Electronic Circuits | 187397

= = 24 o o & u B3
Ainwndsansisdniwdesdiu gunsalans
flafidn wuudiaesdnsulalenuay
" Y
nsdanes laloauaznsuseyndld
U ns1udamesyiialulnaisuay
nsuBanasviinnavesauy nisluda
wazn1sUszanAlinunsuTanesidu
WITVYIE WATVYIPAA
Introduction  to  semiconductor
devices, modeling of diode and
diode

bipolar

transistor, and its

applications, transistors,
field effect transistors, transistor
biasing, transistor function as an

amplifier, power amplifier

NI1UTALADSLULLNOALTINEAIN
AWmsludansudamesuuuued n1s
Tdueansrudawesiiuisasvens n
Wlagveersasuuuiounduuay
wdesnin esluoniiBgnunfinay
2995 NanN15lUSEINITTINLAZ AL
FAUNTUNITEUUULOATIN 219959818
LUUATLBLS UL T AULAE 99TV UMY
MaNeneU N150eNLUUINaTeaduaul
Tuszdunsulames nansynuaulil
Wugauaivosnsfwesluisaseed
wout namevaupa TN

Physical MOS transistor, bias MOS
transistor circuit, MOS transistor as
an amplifier, Feedback topology
stability, ideal
amplifier and Op-Amp Circuits,

and Operational

Integrated Circuit Bias and Active
load, Differential and multistage

amplifiers, Operational amplifier

circuits-Transistor ~ level  circuit

design, nonideal  effects in

operational  amplifier  circuits,

frequency response
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262220 | svuuAdneaidesdu 3(2-2-5) | 262220 | svuvAdmeailesdu 3(2-2-5) | Aufu
262312 | asdiénnselindilaouzasn 2 3(2-2-5) finsredu
262275 | meueudRian 3(3-0-6) | Tedvlnd
AsnaasuuazaulAiiinavesiag
npAnssunslifinvesvouds wofnssu
mudwinuesTagaudinisauiouves
Yan audiniuaswesian
Mechanicaltesting and properties of
materials,electronic  conductivity  in
solids, magnetic behavior of materials,
thermal properties of materials,optical
properties of materials
262313 | msUsgendlduisaseel-uend 3(2-2-5) | 262313 | wwivwdueusienuaznisivgndliu 3(2-2-5) | UsuTosiein uay
Op-Amp Applications Analog Integriteci Cir:uit and Applicationm U%’Uﬂqqﬂ"wa‘%ma
299599meeU-koudidosiu Aaaudh AIIIOIBLTIAIUNINASARIAUR 37839
aaU-uouliFegauni Jayaveeny- wugu "Nﬁlli‘umatazﬂ’ﬁf]auﬂaw,‘“uu
woudlulenansdrAsy Mzt was au imaamfjlvimmaﬂaiUwaaaza
msUszenAldunsasosy-wonduoe LiiﬂﬂulWﬁﬁaNmLLamﬂ’«J'ﬁjﬂw‘ixlﬂU
quln wazguUavilaciee 19w 2993 azyggzwm awsymmfiwu‘mm?w:a
Wisulsudygia wasvensnuulyl 1wv\|Laﬁmwﬁmumm Zwmuum
naUMELAZNAULWE 2995818NARNY L 'm]sﬂlﬁjmﬂjwaiaL,Luuhmu
219959EneABLsUTIoIme SLaz DU ?asmmmmﬂ?musm?u Nqi“ijiq
INILABS 19TFUAIBE1IUALAIAT azyzuﬂmLL?waarlﬂjmfgg%mmwa
19339818BUARFINUA a1 29379 ’J\ifﬂfLLUﬁdﬁEgﬁuﬂSmfﬂWaLUU&@QQWMLL@
Anlladyyrusidnieg 19950584 uwaen asidqangy
ﬂ’;’lﬁJS‘UﬁﬂLLaﬂﬁWﬁi’Nf} Operational  amplifier  (Op-Amp)
Introduction  to  the  Op-Amp and basic characteristics, power
integrated circuit, ideal Op-Amp supply, voltage references  and
characteristics, datasheet of Op- direuit - regulators, - single  supply
Amp, open and closed-loop amplifiers, waveform generators,
analysis and application such as active filters, nonlinear circuits,
comparator  amplifier  circuits, analog-to-digital converters, digital-
noninverting and  inverting to-analog converters, phase-locked
amplifier circuits, different amplifier loops
circuit, differentiator and integrator
amplifier circuits, sample and hold
circuit, instrumentation amplifier
circuit and etc., waveform
generator and active filter circuits
262314 | eeUlndidnnselind 33-0-6) | 262314 | eoUlpdidnvsednd 3(3-0-6) | Aud
262315 windrduaziuuassvesgunsaiansiisdiith 3(3-0-6) 262315 ninddnuaziuuiassvesgunsaiansiiadth 3(3-0-6) | AuLAU
262321 | lulasmeulnsaaesuasnisussandld 3(2-2-5) 262321 | svuuilefadesdiu 3(2-2-5) | Usudsuseiing
Microcontroller and Its Applications Introduction to Embedded Systems UV AN

Audnwuruazanidaenssunieluves
lulasnoulnsatans nsdeanstoyauas
msideusiolulasaeulnsiaesfugunsal
Meuen feggu @ind Aduna 3158
wlasdyanueuzasndudyauiinea
fruvasdyaruidneatdudyyu

an1UnenssuueIssUulafi
Audnvazwnzvedlulasluswawes
uazlulasmeulnsaians nulgauE
dunmednauazaunsalsaudna ns
TUsunsun1w1ileda dulnessng
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UBULABN UDADA FLARINA 7 dIU LoA wdnmsdumeslaifedy wiede
5 AouRiames NOLMBSLUURT wawnes SeUUilas
wuvaiuls wuwesuazmsuaidivesy Embedded System Architecture,
Imwi » ) Microprocessor Microcontroller
Z;:Z::w:lharade”Stlcfseafutzsmtemi}t characteristics, Memory, 1/0O and
microcontrollers, communicating and Peripherals, Embedded
interfacing microcontroller to external Programming, Interrupt, - principles
devices such as switch, key pad, of interfacing, Embedded System
analog-to-digital  converter,digital-to- Networks.
analogconverter, LED, 7 Segment,LCD,
computer, sensors and transducers ect.
262322 | \vfALBAKAYNISALATIEARIN 3(2-3-5) 262322 | lorRlealarNIEuATIEiaRIN 3(2-3-5) | mudu
262323 msdeulusunsupsufiumesdmsuiidndusyand 1 3(2-3-5) 262323 msleulusunsupsufiumesdmsuiidndusyand 1 3(2-3-5) | Aufu
262324 msdieulusunsupsufiumesdmsuiidndusyand 2 3(2-3-5) 262324 msleulusunsupsufiumesdmiuiidndusyand 2 3(2-3-5) ALY
262330 MTBATIEAR Y IULAYSYUY 3(2-3-5) 262330 | MTAATIIREYQYIMLALTEUY 3(2-3-5) | ALAY
262331 mylnzienhayiduressruuilou 3(2-3-5) Fns1e39
262332 | syuumIUAMLBALE 3(2-25) | 262332 | SrUUAIUAILTLEY 3(2-2-5) | USuugernesune
Linear Control System Linear Control System 187317

nstesgisruumuaudosiy an
Jargnsiudvesy duliesaan
Janansiudnesy dedduanelou
wuUTIaInIsAdnAIERSUDITEUY
wamam%ﬁﬁugm NIAIUANNTINAUAE
fmuAusnlusiivnigeannsd N3
3meﬁwamauauammaﬁmj uag
A1SILATIERAIRANAINFD UL ASF
nseenuuusEUUAmIVANdaunduLds
WU N19A19ANIIUNIUTBITE U
L@ esnIN ImAlANISeRNLUY
ranoUALe LTI LTLarIFvlada
Welnozunsy nswdondets et
vadesninludaind nnsiasien
v@flesnin Aeufialmesdienis
oonuuulngld MATLAB

Introduction to control systems
analysis, the Laplace transform,
transformation,

inverse  Laplace

transfer  function, mathematical

modeling of dynamic systems
basic, control actions and industrial
automatic  controllers, transient-
response analysis and steady-state
error analysis, linear
feedback

disturbance

design  of
control  systems
stability,

Root-locus and frequency response

rejection,

design techniques, bode diagrams,

polar plots, Nyquist stability
criterion, stability analysis,
computer aided design  with

syuumIvANIsTeuldauayiesauln
LUUTI80INIATAAIENSUDITEUU
Aenn MIvlA U adu ununw
nsou nsn1siiavesdy i N1g
muqmuazmwmwa%uﬁlugm NAROU
Tulaunan MsvagoudissnInues
Biuazleesing N15e9nLUUTIUY
AruAulagisniiuvessin luia
waenuazluaiadndon tnus
@desnnvesluaiad dlaawse n1s
DBNWUUTZUUAIUANLALTISNANDULTS
et

Open-loop and closed-loop

control  systems, mathematical

models of physical  systems,
linearization,block diagrams, signal
flow graphs, basic control actions
and compensations, time-domain
responses, Routh-Hurwitz stability
test, control system design by root

locus method, Bode and Nyquist

plots, Nyquist stabilityCriterion,
Nichols charts, control system
design by frequency response
method.
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MATLAB.
262340 | myTauazaesiiodn 3(2-3-5) fingnedun
262341 | Wuwesuazszuuduees 3(3-0-6) | 262341 | weluladifues 3(2-2-5) | Wasudeseivuay
Sensors and Sensor Systems Sensor Technology Ui"uﬂqaﬁwa%ms
unihenduwesmauas maedl uas MsuUsEianuLazAaI TR AR M
e Fdesiesgsaudenalnnis Wuiwes Wuiwesnsratngungil
Wasuuwlasnisesnuuunisiines Wulwosniauas tiutaesniglai-
Bnsasawasnisuszgnaldu wihwén Wuwesnisna Wuweinia
Introduction to optical, chemical e Wwwednaail Wuwesnianis
and physical sensors, topics include u¥ed waluladiduiwesaain ns
transduction mechanisms, design L%'amiaﬁulmimiﬂmawaif
parameters, fabrication methods Classification and  performance
and applications. characteristics of sensors,
temperature sensors, optical
sensors, electric-magnetic sensors,
acoustic sensors, chemical sensors,
radiation sensors, smart sensor
technologies, interfacing to
microprocessors
262416 | NI0BNKUUNITTINTIUBULARN 3(2-2-5) | 262416 | N13RONUUUNATIINTILDULGEN 3(2-2-5) | U5uugeAedune
31831
262417 nsUszatanadyyITawauzasn | 3(2-2-5) 262417 | nsUszatanadygraifnauzasn | 3(2-2-5) | USuugeraiuy
WAZNITOBNWUUNITNTDIFY YN WAZNITOBNUUUNITNTDITY YN 318317

Analog Signal Processing and Active
Filter Design
MMTATIEAd Y IULTMeUzaDn A3
wUasaun19a1uay n19ILATIZANRS
Tngldaunisanany dyaralsygesd
Tuani1azegdi 19950589A208
fygramuukeaiin wazn159enkUY
295lun1aU iR

Analog  signal

analysis, laplace

transforms, circuit analysis using

laplace  transforms,  sinusoidal
steady state, active filter circuits,

practical filter design

Analog Signal Processing and Active
Filter Design
N1509NKUVIIITNT0IA1UALT S
DUABNKATIITANTAFTY Y1 ULUU
aty Taasaunquiandnitugiuees
MSBNUUUNITNTBIALATARY
i downasiing iundian et uas
vuaLga naswvataliuinay
ASEUIUNNTANATIEN9S Tndrues
1993nsIALdznand lasene
Tifuuunadn 299snsesaruilng
THoounandifundn 29asnsosanud
HUUFIUTAN UL 29970 UaIAIANY
Fumuidsdou 2995aInda1UBines
WHeadu waraasnsesnudlagld
OTA  ludwufl 2 9znd1adia n1s
PONLUULATNITILATIENIATALTR
Wadyauwuuleiyavea soufenis
wuulaeldnannisteunauuwuuuan
wazpuaudinuldidudadunes
gunIal nsmuANEisA N eNNE
AVBIIIAT NTATVANANTIAY Lag
st lussgnaldau,

Focuses on the design on classical
filters and

analog analog

oscillators. The  course  covers
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Butterworth, Chebyshev, Cauer,
and Bessel filter types, frequency
transformations,  and detailed
circuit implementations. Circuits
discussed include passive networks,
op-amp filters, state-variable types,
impedance converters, switched
capacitors, and operational
transconductance  amplifiers. The
second section of the course
covers analog oscillator analysis
and design, including feedback and
nonlinear-circuit analysis,
amplitude stabilization, voltage
control, and a variety of
applications.

262418

asuUAIdayALUUNITTIIIWAIYY
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262426
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ALLFN
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ALLFN
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wseTnelowiiues
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wsernelowiiues

ALLAN

262435
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262435
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ALLAN

262436

A1999NLUUNITNIDUTIAINDA

262436

N1T0ONLUUNITNTDUTIRINDA

ALLAN

262442

sruumuaulneneuiames

262442
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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.
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Measurement and Data Acquisition
szuumsin Wuwesuayniuanies
Twnudledfitnes tnataniuiaien
vanlas Wesiiawmes wesludula
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Fygra 19T INalauUIag 19959818
Fygyra 299905098 YY1 Uosa
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suraeniiudinea nsdeasioua
WUUBYNTUNINTFIU RS-232, naila
n1sideused1funeufininesuay
TUsunsunshansmauaztufinianis
10 N1sapULABUAUNINTSIY NS
domsdeyauuulimerunduing
Measurement system; sensors and
transducers: potentiometer, strain
gauges, load cells, thermistors,
thermocouples and photo
detectors; signal condition circuit:
wheatstone bridge, amplification,
filtering; microcontroller  boards:
analog-to-digital converters (ADCs),
RS-232 interface standard serial

data communications, interfacing
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technique to the PC; calibration;
remote connection via a radio

communication
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Introduction to Computer Vision
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An introduction to the concepts
and applications in  computer
vision, working with images and
cameras, basic image processing,
image filtering, image
transformations, edge detection,
image segmentation, object
detection and recognition including
motion estimation and object

tracking in image streams

3(2-2-5)
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Intro to Mixed Signals on a
Programmable System on a Chip
(PSoc)
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Learn how to develop mixed signal
applications on a Programmable
System on a Chip (PSoC®). The
first half of the class the PSoC is
used to apply basic microcontroller
functions such as interrupts, timer,
counter, PWM, and
communications protocols (IZC and
UART). In addition to PSoC power
saving options and CapSense. The
second half of the class uses the
analog functionality of the PSoC
where programmable  analog
routing, operational  amplifier,
programmable gain amplifier, and
transimpedance amplifiers will be
used to design analog circuits. The
class will also demonstrate how to
use PSoC’s digital and analog
converters and analog digital
converters to control and measure
different environmental circuits,
including how to perform analog
signal chain calibrations to perform

accurate measurements.
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Sensors and  Signal Processing
Circuits
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Principles of measurement and
sensor, sensors and their signal
processing circuits including
resistive sensors, capacitive sensors,
inductive SEensors, magnetic
sensors, optical sensors, solution

sensaors, and gas sensors

3(2-2-5)
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Introduction to Numerical Methods
in Applied Physics
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Mathematical and Computational
Basics. Root  of  systems  of
equations, linear equation systems,
Interpolation and  Extrapolation,
regression  analysis,  Numerical
Differentiation ~ and  Integration
Ordinary  Differential  equation:
initial  and  boundary  value
problems, partial differential
equations. Introduction to finite

elements.

3(2-2-5)
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Introduction to Machine Learning
for Applied Physics
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Linear algebra, probability and
information  theory, = Numerical
Computation: least squares
methods, Gradient optimization,
constrained optimization, machine
learning, concept learning, decision
tree, artificial neural networks,
support vector machine, bayesian
Learning, genetic

3(2-2-5)
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algorithm,dimensionality reduction,
clustering, unsupervised learning,
supervised learning, reinforcement

learning.

262429

ﬁﬁa‘“ugqumiwumiaanLLUUN%
nanmednuulusunsula

Avanced Topics the Programmable
System on a Chip (PSoC®)
UszasinsFoudiioannlasanu
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dndiliseurasnveassyuy PSOC

Learn to developed advanced
projects on the Programmable
System on a Chip (PSoC®). Topics
include how to reduce CPU usage
of PSoC by use direct memory
access, how to store data in non-
volatile storage, and how to create
Graphical User Interfaces (GUI) in
the Python software language for a
user to interface with the PSoC,
collect and graph data. It will show
how to use the GUI to dynamically
control the analog components of
the PSoC.

3(2-2-5)
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Radio Frequency and Microwave
Communication  Circuits  Analysis
and Design
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Communication Systems, Modeling
of active and passive devices and
transmission line structures at high
frequencies. Analysis and design of
high-frequency electronic circuits
including impedance  matching,
impedance transformations, Two-
port networks, filter design, signal-
flow graphs and applications,
amplifiers,  mixers,  multipliers,
detectors, and  high frequency
oscillators.
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Introduction to  Electromagnetic
wave propagation and antenna
Design
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Maxwell's equations use these
equations to describe propagation
of electromagnetic waves in free
space, transmission lines and in
waveguides. Boundary  conditions
derived  from the  Maxwell's
equations are used to treat
reflections at the interfaces.
Impedance matching, s-parameter,
transmitting and receiving
antennas, linear and  loop
antennas, small antenna, planar
antenna, aperture antennas

antenna arrays and smart antenna.

3(2-2-5)
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Robust Control System Design
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Modeling of uncertain systems,

robust system design specifications,

H infinity design, H infinity loop

shaping design, p-analysis and

synthesis, low-order controller, LMI

approach
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Energy Technology Energy Technology 87997
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Wownds ndsnuianded nsdaset Human and energy use, the
Wé’wwumqﬁmmiwgmam%ﬁmﬁu potential of energy sources, the

Human and energy use present and the future status of
the present and the future status energy sources, solar energy usage
of energy sources, trend and policy for thermal and electricity power
of energy saving, solar energy usage generation,  hydropower,  wind
for thermal and electricity power energy, geothermal energy, bio
generation,  hydropower,  wind energy, and nuclear energy
energy, geothermal energy, bio
energy, fuel cell and nuclear
energy, introduction to economical
analysis for energy utilization.
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Coal Technology Coal Technology 787997
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mining and handling, coal and fired power plant and flue ga
involving materials using, using fo cleaning technology.
fuel, coal conversion techniques
using coal like a chemical substance]
impact to the environment.
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Building Energy Physics Building Energy Physics 18317
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Basic of Building Energy, Building Basic of Building Energy, Heat
Heat Transfer, Thermal comfort, Transferand Air Ventilation,

Climate and  Design, Energy Thermal comfort, Climate, Building
conservationand Energy Efficient Energy Conservation Techniques,
Building Energy Efficient Building
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Solar Cell and Application Solar Cell and Application 31863%1
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Theoretical of semiconductor and Theoretical of semiconductor and
P-n junction, solar energy P-n junction, solar energy
conversion to electricity procedure, conversion to electricity procedure,
solar cell production procedure, solar cell production procedure,
material and technology of solar material and technology of solar
cell production, electrical energy cell production, electrical energy
storage system, application of solar storage system, Sun position,
cell for example solar home application of solar cell for
system, grid connected system and example solar home system, grid
hybrid system connected system and hybrid

system
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Biomass Conversion to Energy Biomass Conversion to Energy 787997
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Concept of biomass and energy Concept of biomass and energy
transformation, conversion and transformation, conversion and
utilization of biomass to food, utilization of biomass to food,
chemicals and fuel, photosynthetic chemicals and fuel, photosynthetic
process, production of hydrogen process, fermentation process and
fermentation process and conversion of agriculture waste to
conversion of agriculture waste to fuel alternatives, alcoholic
fuel alternatives, alcoholic fermentation, biogas and bio-diesel
fermentation, biogas and bio-diesel production.
production.
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Designing a workable system, NFIATIEAAUATYFANENS
economics, equation fitting, Basic concept of thermal energy
modeling  thermal  equipment, system design, basic theoretical
system simulation, optimization review of thermodynamics, fluid
mechanics, and heat transfer,
theory and calculation of heat
exchangers, workable condition
modeling of a system, economic
analysis
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Materials Science Materials Science 787997
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Atomic and crystal structures,
Microstructure, Process, Physical

and mechanical properties  of
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Atomic structure, crystal structure,
microstructure, mechanical and

electrical  properties,process and




127

nangnsuTuUse w.A. 2555 nangnsuiuuse w.A. 2560 GARVEAAER
materials: metal, ceramic, polymer, applications of materials: metal,
composite, Applications of ceramic, polymer and composite
materials.
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Introduction to Physical Metallurgy Introduction to Physical Metallurgy 18317
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Crystal structure and defects in cryst udesvadlang Lmuqﬁamamamaa
Dislocation and plastic deformation manfuanfuou nssuisnisAuieu
metals. Phase diagrams nsnTvEeulATEssvRslany
solidification of  metals. Ph Microstructures, propertiesand
transformation in solid. Heat treatm applications of plain carbon steel,
of metals. Strengthening mechanism alloy steels, tool steels, cast iron,
copper and copper
alloys,aluminum and aluminum
alloysand high  temperatures
metals, solidification of metal, iron-
carbon phase diagram, heat
treatments, metallography
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Magnetic Materials and Applications Magnetic Materials and Applications 18717
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behavior, preparation of ferrite and A brief history of magnetism, type of
applications magnetism order,
permeability,susceptibility, — magnetic
anisotropy,magnetic domain,
magnetization process,soft magnetic
materials,hard magneticmaterials,
fabrication processes and applications
of magnetic materials
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Characterization Characterization
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