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Microprocessors Microprocessors
XXX ATNABNLET 3(X-X) | XXXXXX A NADNIES 3(x-X)
Free Electives Free Electives
303306 ﬂﬁﬁﬁmﬁmmmiﬂﬁq 3 1(0-3) | 303380  uUfumEn1sdmInssuIngANUNAL 1 1(0-3)
Electrical Engineering Laboratory Il Telecommunication Engineering
Laboratory |
303327  Adqnssuszuy AN 3(3-0) | 303389 TA29TMENNTRDANTUAT A LI 3(3-0)
Power System Engineering Communication Network and
Transmission Lines
303xxx  ATUARNLANIZANTN 3(xx) | 303xxx  ATUABNLANITANINIAINTTH 3(x-x)
Arqnssnlninnas Tniindeans
Electrical Engineering Electives Communication Engineering Electives
593 19 Milanm 598 19 UUIENA
iR 3
mMANsANEnRsau

303399 Elnaun1esnudAanssN Wi (ldsiumineim)

Training in Electrical Engineering

6 WINe

(lsitfaeindn 270 dqlua)
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FuTl7 4
MANSANEAY
AAangsuInNHA1Aq Franssulnirdeans
303496  1AT9NUAAINTIN INAN 1 1(0-3) | 303496  Taz9a1AFangss il 1 1(0-3)
Electrical Engineering Project | Electrical Engineering Project |
303407 ﬂﬁu’”ﬁmﬁmmmiﬂﬁq 4 1(0-3) | 303475 AN9RRAN TN 3(3-0)
Electrical Engineering Laboratory IV Optical Communications
303426  nisaenuuuszL N 3(3-0) | 303481  uUfiAnsdranssninsAnuIAN2  1(0-3)
Electrical System Design Telecommunication Engineering
Laboratory Il
303xxx  ATUADNRNIZANUN 3(x-x) | 303xxx  ATIARNRNIEANUNIAINIIN 3(x-x)
AAangsnlnfnas Tnindesns
Electrical Engineering Electives Communication Engineering Electives
303xxx  ATUADNRNIZANU 3(x-x) | 303xxx  ATIADNRNIZANUNIAINIIN 3(x-x)
Adangsu AN AS TWfindeans
Electrical Engineering Electives Communication Engineering Electives
303xxx  ATUARNRNITENUN 3(xx) | 303xxx  ATUABNRNITANUNIAINIIN 3(x-X)
Adangsu AN AS TWfindeans
Electrical Engineering Electives Communication Engineering Electives
393 14 wuaanm 593 14 wuoane
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AAangsulvAfiRe Franssalndirdasns
303497  TAsanuAAangIN NN 2 2(0-6) | 303497  TAsaNuAAINTININAN 2 2(0-6)
Electrical Engineering Project Il Electrical Engineering Project Il
303xxx  ATUADNRNIZANUN 3(x-x) | 303xxx  ATUADNRNIZANUNIAINTIN  3(x-X)
Aranssu AN Ifhdeans
Electrical Engineering Electives Communication Engineering
Electives
303xxx  ATUADNRNWIZANU 3(x-x) | 303xxx  ATIUADNRNIZANUNIAINTIN  3(x-X)
AAanssuTWHNNNAY IWfhdeans
Electrical Engineering Electives Communication Engineering
Electives
XXX ATUABNLET 3(X-X) | XXXXXX ATNADNET 3(x-x)

Free Electives

5934 11 B8N/

Free Electives

5934 11 B8N/
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17.5 ANASUNES182T)

001103 WA ne 3(3-0)
Thai Language Skills
AN ldnneislugnunisie nseu nayaLaznIaa
dl dl v o = [~ o [
Wwan13daans Taeduineens i udAny
A study of the significance and characteristics of Thai language. Practice

to achieve effective language usage with concentration on listening, analytical reading,

speaking in daily life, public speaking, and communicative writing skills.

001111 BN HNUFIU 3(3-0)

Fundamental English

¥ 1
A I~

WanWnTinwensile ya 81 @eunimdanguuazlaeinsnisyAuiugin
nsaeans WlFLMMIsITInIsuarTUnaw)
Development of English listening, speaking, reading, and writing skills, and

grammar for communicative purposes in academic contexts and others.

001112 MENSINOENRILN 3(3-0)
Developmental English
WEUNTNEEN1IH 3a 811 @eunimdangeuazliansalssduduten e
m@'ﬁiﬂmﬂuﬂ?‘wmﬁmmnm:ﬂ?w%q
Development of more complete English listening, speaking, reading, and

writing skills, and grammar for communicative purposes in academic contexts and others.

001113 AMENEINOETITING 3(3-0)
English for Academic Purposes

1%

NN e laaiuin®en198 AN T EUIIUITINITUAY

'
o ¥ o

= ¥ Y a dl a v al
ﬂ’]ﬁ‘ﬁﬂﬂ:ﬂﬂ%ﬁ"}’]’ﬂtﬁ/]LﬂEI'J‘IJ'ﬂ\‘IﬂUZVWJ’]‘II@\‘IQL@EI‘LA
Development of English skills with an emphasis on reading and writing

pertaining to students’ academics areas and their research interest.
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001121 ANTAUNAAARTINEN1TANEN ALATT 3(3-0)
Information Science for Study and Research
AITNUNNE mQﬁNﬁﬂﬁmm@qu?muLWﬂ UILLNNUAIUNAIATAUNA N7
¥ =K I 1 2 = A o '8
LINDILAAIANTAULN ARG ) nskfmalulagansaung n19aen N19ANATIEY WaTng

1
v v = aaa

UNAeANIEUINA AaanaunEINa i Fautannfng uazdidalunisldumonud
The meaning and importance of information, types of information sources,
approaches, information technology application, selection, synthesis, and presentation of

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

001122 Sy uivedam 3(3-0)
Philosophy for Life

% o

9/d91J dl o o a o e c Ha aa
ﬂ']’]ﬂ\lgwuﬁ'ﬁuLﬂﬂrJﬂUﬂﬁ‘ﬂﬂg’]LL@SLLM’MG’] Tanyidd FavAd Uity ais wazan

o

1
a

nealuTae Uszaunisaldunssnman naanauiladuviseRaulandinasaniuduialy

| | 1
v a =

Tauazal lwninresdiTedas edszgneldlunisa¥eassd Wanuataniannan i
UseTamilazaudsadany

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.

001123 NNEN RIAN LATTRURTIN 3(3-0)

Language, Society and Culture

mmiﬁfﬂmﬁ'mﬁumm Aupn wazdmusssnlnauazaina ANANRUS
3N AT AedeANLa s muarIn TanviAdeanluntmn Tasea¥an1edany uay
Famsssunafunisldnieng pasnaunisudlsiddauaesnimsuiiesananntadanig
AIPNULATTAUETIN

A study of the relationship between language and society and language
and culture in terms of the ways in which language reflects society and culture. The study
includes the interaction between the Thai language usage and Thai social and cultural

structure. The study also includes language change caused by social and cultural factors.
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001124 UardAadznsuanslne 3(3-0)

Thai Performing Arts

o 1 a dgl ¥ dl v a

ﬂﬂ‘]:’rm:ﬁLL@%@mﬂ’mﬂ\‘lu’]{]ﬂ@ﬂiV]ﬂLL‘LI‘]_IS\IWﬁ]?ﬂ’]%LL@ﬁ:LLUUWHU’]MLW@IWLﬂ@
guvirazlunisrnungAadinedssinnsig o

A study of the characteristics and values of both Thai classical and local
dance to enable students to understand and have background knowledge of different kinds
of Thai dance.
001125 13E9ARANUNS 3(3-0)

Music Appreciation

ANENANEULY ANAIATY AENUINT 9ALTZNAUNINAUAURT UNIWAS AR

= = & v = o o dl L =
nAa zguwmﬁ'mmmqmumumﬂm LAZAZIUAN ANEUZLAZUNNAIN I N TUAASAUAT
11781l UN1T NI AUAT N153a1sadlazeAlsNeaNnNnNITHILAZTNNITULAAIAUAT
:// =l o o :J/ A = o

?QNV]\?UVIU’]WIJ@\‘I@%WEIWEI LL@Z[?W"J%MT]ELHZNWIMVLVIEMGLLM@mﬂ@uﬂQﬂ@'ﬂuu

A study of musical characteristics, importance of music development,
musical components, lyrics, music composers, aesthetics of Thai and Western music, the
characteristics and repertoire for musical performance, music etiquette, criticism and
discussion on the musical performance including the roles of Thai and Western music

in Thai society from the past to the present.

001126 AauzluTimilszandu 3(3-0)
Arts in Daily Life
mﬁufg’mqﬁmﬁ@ﬂm‘immmmﬂmmﬁuLﬁ@ﬂﬁzqﬂmﬁlﬁﬁlu%mﬂa‘:ﬁﬁu

dsznaudag WiauAarl swanAall nseenuunnAniuet nseenuunudy Aqtlznmdis

nwiaReulva n1seanuULNsAeaIT mm%@mmi’mmmﬁmmiu iy nsdsendn

WAL ﬂﬁﬂmm%ﬁmj SuazilgniadiuguAessafoniazguindluniafnseding

AuUsALUTUNAN Fevedlnauazaina
Recognition of the arts and architecture for application in daily life. Topics

include visual art, craftsmanship, product design, fashion design, photography, animation

and visual communicative design. Knowledge of architecture such as energy-saving
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management. Beliefs concerning appreciation of values in taste and aesthetics to live in

harmony in national and international contexts.

001131 ﬂgumﬂﬁugqmﬁ@@mmwﬁﬁm 3(3-0)

Fundamental Laws for Quality of Life

ANEINNITMUINITTRINUN aw%uqﬂmmm:?w%%uﬁugmmm
55897YeY muﬁqﬁﬂmﬁqﬂgumﬁLﬁmﬁmﬁuammw%ﬁmmﬁam VY NYUHENINETRUNNG
leyayn ﬂgummmiuiﬂﬁmmumﬂ ﬂgumﬂﬁmfmﬁﬂu ﬂgumﬂ‘ﬁ'Lﬁlmiﬂqﬁumﬁﬂﬂmm
Tiashu LL@x@lﬁﬁfymﬂﬁ@qﬁummﬁmgumﬂ%‘u i ARandeafuns W

The evolution of the law and human rights under the constitution including
laws concerning the quality of the students’ life such as intellectual property law,

environmental law, laws concerning local administration, traditional knowledge, and the

development of the quality of life.

001132 nafulszapnlan 3(3-0)
Thai State and the World Community
Andufsewinaszmalnefudanlan meldniswdeuulaslugasnan

A9 ] f;f\aLLm'ﬁ@umﬁﬂuﬂwﬁqﬁmﬂuﬂmﬁu warunuanzedineuwailan naenau

uinlduluaunae
Relations between Thailand and the world community under changes

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

Thailand in the world forum including future trends.

001133 Mlne 309wl 3(3-0)
Thai Way and Vision

ada o c

AITNINIE AYTNAIATYTRY D Ine-andiAY WauIn192e93 0 naglaqiiu

]
[

Fnunuzanzuazdndneaianudulng nszusunnaeuudas wwaRaifeafiuidine
naanseauiluing ulanilaqiiu

Meaning, significance of Thai ways and vision, development of Thai ways
up to the present, specific features and identity of Thai-ness, the change process,

concepts regarding the Thai way, and conservation Thai-ness in a changing world.
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001134 21978877 uaT) NTleyNvieny 3(3-0)

[

Civilization and Local Wisdom

ad o

219215990 g ARG 7] ADdmUIIN I0T9R Ussindl WEN9IN ARRNINLTE

|
a

1
nifTyyviesdiu. wazniseuing aunen uazWawNilyoyiviasdu
Civilizations throughout history, cultural evolution, ways of life, traditions,

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

001135 AN9LHaq \ATMgNA uazdeny 3(3-0)
Politics, Economy and Society

a o o A

ANMNUNNELAZANNAN AU IRINNTIN RS LATHINA A9AN WRIWINITNITLNDY
sLAUAING N1gleduar NasUFuMAlTeslssmARRIUILAZ ARSI LY seuLwAsgRalan
HansznuredianIAdniniaAsEgna Anudniug aesssuulandudszmalne

Meaning and relations among politics, economy, and society. International
political development, politics and adjustment of developed countries the global

economics system, impacts of globalization on economy and relations between the world

system and Thailand.

001140 WyEENUAIIARaN 3(3-0)

q

Man and Environment

'
o 'S 1 a v

ANANAUTIT NI NNy LAIAdaN d1ue TN RILIAREN NAYEINIT

6

wWasuwlaslseainsuyed war@suanden nsnidoymndawonden  eluszdulan
seulszing uarsrAufiasiu naulasunlas)ieanialan waraliRAUGIINTNR NIWIMWN
TuAsuandan n13lgnandiin nnsafeaanunszuidn waznisidausanlunisdnnisg
QI 4 ] aI/ A
ANLIANDNDEINNEINEIL

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

and the building of environmental awareness and participation in sustainable

environmental management.
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001141 muﬁqm'ﬂ‘fmmumﬁ%uﬁugm 3(2-2)

Introduction to Computer Information Science

paNfinlAesieTAmsyanTu szuLpeNiaRes AaxRYAesENSALLS
panfiomes  geansfuaf tATadnaaeNiames Buwmedildn warnisdssynd ey szuy
dtinauenlusis sruudnuIuuaznisunudeya n1sdnnisdeyanazszuugiudeya syuy
ANTAUNA NHIAANAUADT N1IRMUNTZTULANTAUNA N13aaniuullsunsa Lazn1nliay
WsunsunsnwAnite i

Computers for daily life, computer systems, computer hardware, computer
software, computer networks, the Internet and its applications, office automation systems,
number system and data representation, data management and database systems,
information systems, programming languages, information system development, program

design, and introduction to BASIC programming.

001142 AOIAANARSAUILTT R TUg AR TALINA (3-0)
Mathematics for Life in the Information Age
A a o dl W v a o aa [ % 1 a
nisiszgnsianatinaiansineldlAasaiuaanlszandu 1wy n19EunIg
511AN3 N9Useiude n1esindulannegaia uaznisausandayanvanainan1sdiausy
nssindulaiiioqsiu

The application of mathematics for everyday life including banking and

finance, insurance, business and statistics for data collection and decision making.

001143 SLATATLAN IUTAML 7z T 3(3-0)

Drugs and Chemicals in Daily Life

v d’l % a o & =) dl o dl

mmgmmmuﬂjmmLL@:Lﬂuﬂmmmummemm\iLLﬂzﬂ’lmﬂmHﬂW?ﬂﬂu
aa o o dl d‘ ¥ o A 2 o dl Y a o
396 Ugzandu ‘VlLﬂf;lfmmﬂuzgmmwmaﬂmuﬂﬂﬂ@ﬂﬂhLL@:M?@mm@m@lummmmﬂ@ﬂmﬂﬂ
AUgININUAZAIWINAEN

Basic Knowledge of drugs and chemicals including cosmetics and herbal

medicinal products commonly used in daily life and related to health as well as their

proper selection and management for health and environmental safety.
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001144 BIMTUALADTIR 3(3-0)
Food and Life Style
UNUNNUAZANEATY8987903 IR 523130 TMUBITNUAT NG ANITNNNT
u3lnAa1ung Tupgiinasineeesdanuazludszmealng sande@ninazesensusssu

a

fsdszmesenginssunistiina aedlve endnwniuazgidoadwemisaeding nag

a

RENEIMIINIMNZANFAIINFABIN19789519N1E a1ManIaaen dayasznaunisfiansn
A dgj aaaa o all a o g
NBNTARINNT Lmzmma‘u@mmmmnm’mﬂmuuﬂmlngﬂ‘ll@mmmu

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.

001145 wasuLaznalulad Indsn 3(3-0)

Energy and Technology Around Us

Dd’l v o a o L'y o ¥ o

mmgwugﬂumuwmmuLL@:mﬂTuT@ﬂ NNTRUTNHNANIIY NI LINAS1
atngann Nunaznisussmianiaclanfen nunaesndsulWiuaznisldatinegnsiag
Uszndln wazdaands nanniminauuazniniaanldszuudfueinid snaus walulad
arsaumAnugu nslEnaswluewian dulduiaanidalaesnisuanlninainndasu
Humaef walulagduiurnausluawiam i:uumummmuﬂ?zaw'ﬁmw@ﬁ AFLFTENANN

% ] o ai v a A 1% ]

wianduiunisidasudatiaznissindulaiaanldatnginnzan

Basic energy and technology including; energy conservation, consuming
energy intelligently, source of global warming and how to prevent it, electricity generation
and how to consume it properly, economically, and safely, air conditioning, automobiles,
and basic information technology as well as how to use them effectively and efficiently;
and newer technology, such as understanding electricity generation from nuclear energy,
future automotive technology, high performance mass transportation systems to prepare

for the change in technology and be able to choose accordingly.
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001150 naaw 1(0-2)
Golf
UsedR AMNYNNE ANANATY NITLETNATINANITONINNNNNE AU
Avinesn matininezidess LATNONANINIFENNTBNAINDAN
History, definition, importance, and physical fitness for golf; basic sKill

training, rules, and etiquette of golf.

001151 bNA 1(0-2)
Game
Useds Uimeyn Asunnng AdndAny ansazaeunuaiacie) nasidudiin
insiedy wazn1sdnsanna
History, philosophy, definition, and importance of games; type of games,

basic game leadership, and games participation.

001152 TERY abiaRtd 1(0-2)
Body Conditioning
UsedR AINNUNILAINNATATYLDINITLINIINIE UANNITAANNIAINE
AANITUNITAFNANIINNINNNNE LAZNIINARDLANTTONINNNNNE
History, definition, and importance of body conditioning; principle of

exercises, physical fitness activities, and physical fitness test.

001153 Aangsudnasmae 1(0-2)
Rhythmic Activities
UsdR ANTNIE ANAIATY nsaeuluatiesdu vindui e uas
TNUBTTUNNIFUTITRIUNIUNEN R
History, definition, importance, and basic movements of folk dances and

international folk dances.
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001154 de1ti 1(0-2)
Swimming
UszdR AuvNng ANENATY NNTETNAFINaNIIDNINNNNEEUTLAN

! % =] o dlzJ v a a ' gOJ
21841 NNTE NN LAY LRSNANFAN N7 ABINWIIEUN

History, definition, importance, physical fitness, basic skill training, rules,

and etiquette of swimming.

001155 A 1(0-2)
Social Dance
UseAR Aamang ARty nsindenivailisadi suuUNITEUIRING
LAZNNTENNTAINNTAUINANE
History, definition, importance, basic movement, types, and etiquette of

social dances.

001156 AzNsa 1(0-2)
Takraw

o a v

UsedR AuvNNY ANAIATY NNTETNAFINANITONINNNNIEAIUTLANY
v =R % d” v a a %
AzNia NITHNNNELIdAgsY LaZngnNAnNI N7 NABINHIFENTD
History, definition, importance, physical fithess, basic, skill training, rules

and etiquette of takraw.

001157 TUNUINSG 1(0-2)
Recreation
U938 UFTyn AuUNng LarANNANATYIASTIUNUINIT ANHILEURINANTIN
WUNUINIT UazNI9dFINAANIINTRNUINIS
History, philosophy, definition and importance of recreation; nature of

activities and recreation participation.
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001158 TANNLARA 1(0-2)
Softball
UszdR AuvNng ANENATY NNTETNAFINaNIIDNINNNNEEUTLAN
s =] o dsj £ a a s
saniuea N1sininereiliesry Lazngnianiuisemassninteniuea
History, definition, importance, and physical fithess for softball; basic skKill

training, rules, and etiquette of softball.

001159 WL 1(0-2)
Tennis
UszdR AuvNNg ANENATY NNTETNAFINANIINNINNNIEEUTLAN
a =] o dﬁl % a = a
Wuta N1snnerEliessty LazngnAnT A1381nesniImnuila
History, definition, importance, and physical fitness for tennis; basic skKill

training, rules, and etiquette of tennis.

001160 wilamuila 1(0-2)
Table Tennis
Used® Avunnig ANd1AT N1sidTHai1eansTanInn1eniad RNy
widanuila mﬁ‘]ﬂﬁﬂmnﬁmﬁuumﬂgﬂﬁm nnsenaesniImidamuila
History, definition, importance, and physical fitness for table tennis; basic

skill training, rules, and etiquette of table tennis.

001161 UIRALNAUBR 1(0-2)
Basketball
UsedR AuTNNY ANATIATY NNTETNAFINANITDNINNNNIEEIUTLANY
Lndinavea nsEinvinuzidesd LATNONANT N19ENTRIATILIANALIEA
History, definition, importance, and physical fithess for basketball; basic

skill training, rules, and etiquette of basketball.
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001162 LUANUFU 1(0-2)
Badminton
UsedR ANVNg AMNANATY NITLETNAFINANIINNINNINNEEIMTLANN
a o =X % dlzJ % a a a o
UUANUAU NTENTINEILamAU WALNNNFANT N1 MNUBINAILLANUAY
History, definition, importance, and physical fitness for badminton; basic

skill training, rules, and etiquette of badminton.

001163 WALea 1(0-2)
Football
UsedR AumINg AVINAIATY NNFLETHATINENITDNINNNNNEAUTLRNN
WALeq nstlniinuzidiasd LATNONANT N19ENNTBINYALEA
History, definition, importance, and physical fitness for football; basic skill

training, rules, and etiquette of football.

001164 19ALALILDA 1(0-2)
Volleyball
Us2dR ANTLNg ANNANATY NITLEINAEINANITNNIANINNEEIMTLANN
1RALALILAA mi'ﬁlﬂﬁﬂ‘]:mﬁmﬁu LL@:;ﬂgﬂﬁm WNgeNIedniNNeaLatlea
History, definition, importance, and physical fitness for volleyball; basic skill

training, rules, and etiquette of volleyball.

001165 Aatznssedilasiusn 1(0-2)

Art of Self — Defense

Us2dR ANNNIY ANNAIATY NITLETNATINANTINNINN MBI A MTLARL
n1ssiadtlasiugg VTm:r:Lﬁ@qﬁummﬁ@ﬂ:mm@éjﬂmﬁuﬁq ngusiadnILNtleatiusa uay
NONFANT WnsenredAaLznssediesiugia

History, definition, importance, and physical fitness for the art of self-
defense; basic skill of the art of self-defense, laws for self-defense; rules, and etiquette of

the art of self-defense.
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001170 W ANTINN Y] 3(3-0)

Human Behavior

LLmﬁmLﬁmﬁumﬁ‘lﬁquﬁmm ﬁugmmﬁqmwmquﬁmmLmzﬂizmw
TRINOANITH  ANFANwazn1aFLE nslaRdnldtyyr nsBaufuazAINaY N1sRnLAT
N addayawarnisenszauiauilyyayn nnsdanisesNalarnITaiIenagla
W ANITNNYEEINI9dIAN NoAnTINeLnG LmzmﬁLm’]:ﬁmtﬁﬁﬂquﬁﬂﬁmuumj‘ﬁ@mi
Uszgnald uatnilszaniu

Concept of human behavior, biology and types of behavior, sensation and
perception, state of consciousness, learning and memory, thinking and language,
intelligence and intelligence management of emotions and development of motivation,

human social behavior, abnormal behavior, analysis of human behavior case studies for

application in everyday life.

001171 TIAUAZGININ 3(3-0)

Life and Health

mmimmLsﬂ’ﬂ@L%qg@mqmaﬁmﬁmws?ﬁm WORANTTN WATNNTAUAGUNIN
mﬂqméa:m’d"ﬂ'g;'ul,m:zgmmwma‘ﬂ@ﬂﬁﬁﬁamﬂLﬁlﬂzgmmmmzﬁuwmmi N19ANLETHRININAR
BIVTUATHUNIN EUATFININ Ziluuméf@mt,mmmw nstlseiugunin Useiudia
dszAugimme dsziudean nisdlasiudaangtifidy quifvg dusssnais uarlsaseuin

Integrated knowledge and understanding about the life cycle; healthy
behaviors and human health care; adolescence and exercise and recreation for health;
enrichment of mental health; medicine and health; environment and health; health

insurance, life insurance. Accident insurance. And social security; protection from danger,

accidents, natural disasters and communicable diseases.

001172 N139ANNNNTAILTIRM 3(2-2)
Living Management
ANFLATINEY NEafULNLIM N9 uazANNFLRATeULDIY AR 11
ATaUATY wardeannisdfusadnduninilasundasaesdeanian nnshindededns n1g
o [ Y ada a v 1 v o 6 o o a aa d‘d
AAN17ANdALELS AN1TAANTITUNT YU N9ATINATIA LATHFANARTILNITANLUTIATA

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

economy and living conditions along with a more ethical society.

001173 AN a3 2(1-2)

Life Skills

o a ?.l/ =] o o a ai ¥

m'a‘wﬁumuﬂ@ﬂmwmﬂ’lﬂumzmﬁu@ﬂ dninerenisnieudununuiunng
dutiuardpuin nsimuiyanaiiananssszuazn s LI AaNTRA WY 7 289
AR

Development of personality both mental and physical characteristics;
practice in team working skills focusing on leader and follower roles, along with the

development of public consciousness and other desirable personal characteristics.

001245 AneAdnFuTInU 3vansu 3(3-0)
Science in Everyday Life
ununeesine1AanfiazimaTulagn1edudanin n1anin LATLITUNNIS

% 4 a 'S ?.l/ dl dl 1 o aa o [ 2 1 QI aaa
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The role of science and technology with concentration on both biological

and physical sciences and integration of earth science in everyday life, including

organisms and environments, chemical, energy and electricity, telecommunications,

meteorology, earth and space.

205301 NN9EUITIITING 3(3-0)
Reading Academic English
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Practice in efficient reading of academic passages to prepare for further

study or work. Practice in using reference material in this field.
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Writing Academic English
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Practice writing academically report., abstract, etc. Emphasis is on using

models. Practice essential translation.

252182 WAAAAE 1 3(3-0)

Calculus |
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Mathematical induction, algebraic function and transcendental functions,

limit and continuity derivative and its applications, integration and its applications,

techniques of integration, improper integrals.

252183 LARARE 2 3(3-0)

Calculus Il
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Sequences and series, convergence test of series, taylor's series, laurent's
series, matrices and determinants, rank of a matrix, solutions of systems of linear

equations, cramer's rule, vector spaces, subspaces, bases and dimension, linear

transformations, eigenvalues and eigenvectors.
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252284 WARAAA 3 3(3-0)

Calculus Il

ANeALNaN: 252183 LAAAAE 2
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Linear differential equation of first and higher order, analytical and
numerical solution, laplace transforms and applications, vector field, divergence, curl,
differentiation and integration of several variables, line integrals, surface integrals, polar

coordinate system, green's theorem, gauss's theorem and stokes's theorem.

256101 uanLAl 4(3-3)

Principle of Chemistry
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Stoichiometry; atom structure; chemical bonding; periodic table and
properties of elements, solid and liquid; liquid and solution; chemical thermodynamics;
chemical Kkinetics; acid-base; electrochemistry; nuclear chemistry; environmental

chemistry.

261101 Wand 1 4(3-2)
Physics |
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One-and two-dimension motion; rotation; work and energy; mechanics of

particles and rigid bodies; properties of matter; mechanics of fluids; vibration and noise;
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lens system; wave theory of light; heat and systems of ideal gases; thermodynamics;

Kinetics theoretical heat engine.

261102 Wand 2 4(3-2)

Physics I
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Electrostatic; electrical charge and field; gauss’ laws; electrical potential;
direct current (DC); magnetic and electromagnetic instruments; magnetic induction;
faraday’s law; electrical inductance; alternating current (AC) electrical circuit; magnetic
field due to electrical current; changing field and current; electromagnetic field (EMF);
vibration and electromagnetic wave; basic electronics; theory of relativity; electron;
radioactivity; nucleus; history of quantum theory; wave and particle; properties of matter;

properties of nucleus.

301101 \ATRNe NI IUNNIAINITNIATNT N 2(1-3)

Engineering Tools and Operations
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Safety in workshop; measuring instrument and basic engineering tools
emphasized on correct and safe tool using techniques; worksop practice: hand tools,

machining, welding and sheet metal.
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301202 TARIAINTIN 3(3-0)
Engineering Materials
Amnisduniew: 256101 udnial , 261102 Wand 2
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Properties and structures of metals, alloys, ceramics and polymers,

microstructures, mechanical properties, equilibrium diagram, heat treatment, fracture,

corrosion, deterioration, collapse analysis.

301303 ANAIAINITN 3(3-0)
Engineering Statistics
AINALNAW: 252182 LARAAE 1
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Probability, random variables, continuous and discrete probability

distribution, expected values and function moment, linear regression and correlation,

variance analysis, applying statistics to industrial control.

302111 NAANARNTIAINTTN 1 3(3-0)
Engineering Mechanics |
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Introduction to statics; force system analysis: two-dimensional, three-

dimensional; applications of equilibrium equation for force analysis: truss, frame machine;
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distributed force analysis: beam, cable; dry friction; virtual work and stability; area moment

of inertia.

302151 \TRIULLUAAINTIN 3(2-3)

Engineering Drawing
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Drafting equipment and lettering; geometric construction; orthographic
projection; dimensioning and tolerance; pictorial drawing; sectional drawing; auxiliary
view; fundamentals of descriptive geometry; intersection; development; working drawing;

computer-aided drafting; freehand sketches.

302235 gruunaransuaznaranitaslia 3(3-0)

Thermodynamics and Fluid Mechanics
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Introduction to thermal systems, fluid properties, work and heat transfer in
a thermal system, the first law of thermodynamics, the non-flow energy equation, the fluid
as perfect gas water/steam, steady flow processes, fluid flow, the steady flow momentum
equation, the steady flow energy equation applied to pipe flow, the second law of

thermodynamics.
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303202 UfpiAn193Aanssaluiln 1 1(0-3)

Electrical Engineering Laboratory |
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Experiments in electrical circuits and measurements, DC (direct current)
circuits, AC (alternating current) circuits, practice in measurement instruments related to

303211 subject, applications of measurement instruments for measuring characteristics of

basic electronic devices.

303204 AIAANARSIAINTTH TN 3(3-0)

Electrical Engineering Mathematics
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Difference equations, Fourier Series, Periodic function, half-range
expansion, Fourier Integral, Fourier transformation and its applications, Z transform |,

introduction to numerical analysis, numerical differentiation and integration.

303211 N1394A9¥1i9a7 IWHA 1 3(3-0)
Electrical Circuit Analysis |
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Circuit elements, definition and electrical laws; circuit analysis theorem,
node and mesh analysis; Thevenin and Norton equivalent circuits; storage elements;
Transient and AC sinusoidal steady-state responses; phasor diagram; frequency

response; real power, reactive power, apparent power; three-phase circuits.

303212 n3dLAIIziaeas tilfin 2 3(3-0)

Electrical Circuit Analysis Il
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The concept of a graph; network equations; linear time-invariant circuits;
node and mesh analysis; loop and cut-set analysis; matrix formulation of network analysis;
state equations; Laplace transforms; first-order and higher-order network; two-port
networks; network analysis with image method; voltage transfer functions and current

transfer functions.

303221 \ATasanIng Wi 1 3(3-0)

Electrical Machine |
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Energy sources and conversion, magnetic forces, induced voltage,
magnetic circuits, eddy currents and hysteresis, principles of electromagnetic energy
conversion, single-phase and polyphase transformer connection, control methods and
performance of transformer, ideal and practical characteristics of transformers, equivalent
circuits, transformer for instruments, basic concepts of electric machines,
electromechanical energy conversion in Dc machines, energy and co-energy, structures
of dc machine and machine winding, characteristics of Dc generator and motor, starting
methodology of Dc machines, speed control methodology of Dc machines, electronic

control and applied methodology of Dc machines.

303241 %Lﬁﬂmﬂﬁﬂm’ﬁugm 3(3-0)

Fundamental Electronics
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Electrical properties of insulators, semiconductors and conductors, electrons in

free space, energy band theory, intrinsic and extrinsic semiconductor, doping, P-N
junction, diode biasing, transistors, JFETs, MOSFETSs, different types of diode, sensors
and applications, power electronic devices, bipolar and FET transistor biasing, biasing
stability analysis, gain and input/output impedance in electronic circuits, coupling circuits,

basic op-amps circuits, integrated circuit fabrication.
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Electrical Instruments and Measurements
Aan1T9AuUnan: 303211 N139LATIZITNATINAN 1
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Units and standard instruments; shielding; safety; accuracy, precision and
errors in measurement; analog measurements; galvanometers, ammeters, voltmeters,
ohmmeters, multimeters and potentiometers; DC and AC bridges; capacitance,
inductance and impedance measurements at low and high frequencies; power, energy,
phase and power factor measurements; oscilloscopes; digital measurements; analog to

digital and digital to analog converters; analog and digital transducers; magnetic

measurements; noises and signal-to-noise ratio enhancement techniques.

303262 NN7RANULLNNATARADALALINATATIN 3(2-2)

Digital Circuit and Logic Design
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Basic switching theory, boolean algebra, computer code, error detection,
truth table, boolean function simplification methods and combination logic circuits,

multiplexer and demultiplexer, encoder and decoder, adder and subtractor circuits,

sequential circuits, flip-flops, counters, registers; introduction to microprocessor.
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303271 UANN1380417 3(3-0)
Principles of Communications
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History of communications, types of signals, signal analysis, Fourier
transform, Fourier series, signal spectrum, power spectral density, noises in
communication systems, different types of modulation and demodulation, angular
modulation, signal-to-noise ratio (SNR) for digital systems, random theory, different types

of pulse modulation; different types of signal multiplexing such as TDM, PAM, PWM, PPM;

quantization, digital signal transmission and modulation techniques.
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Electrical Engineering Laboratory |l
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Experiments in electronic and digital circuits, basic logic functions such as
AND, OR, NOR gates, De Morgan’s theorem, addition and subtraction circuits, Flip-flops,
counter, diode and transistor circuits, Op-Amps, power electronic devices, for enhancing

knowledge of theories in 303241 and 303262 subjects.

303305 pmANaRTIANIIN InUseyns 3(3-0)
Applied Electrical Engineering Mathematics
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Complex number, analytic function; limit and differential of analytic
functions; Cauchy-Riemann equation; Laplace equation; complex integration; power
series, Taylor series, Laurent series; residue integration theorem; conformal mapping and
mapping of functions; elementary functions; complex analytic function and potential

theory; applications of complex functions in the engineering area.
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Electrical Engineering Laboratory I
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Experiments about transformer characteristics, dc machines, ac machines,

and other machines, for enhancing knowledge of theories in 303221 and 303322 subjects.

303313 AUNLLATAAULLIMEN A 1 3(3-0)

Electromagnetic Fields and Waves |
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Vector analysis; Electrostatic fields; Coulomb’s law; electric field intensity;
Gauss’ law; conductors and dielectrics, capacitance; convection and conduction currents;

magnetostatic fields; Biot-Savart law; magnetic forces and materials; inductance;
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Faraday’s law; time-varying electromagnetic fields; Maxwell’s equations; plane wave; wave

propagation in dielectrics and conductors.
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Electrical Machine I

Jntledunien: 303221 1sasdnsnaludi 1

nsutlasdunderluesasinana iinnssuasduaumausimdnmm
Tnsearevilaeaeiessnenalrifinnssuaady @mﬁﬂwmmmLﬂ?@ﬁﬂ@ﬂ@iﬂ/\lﬁmuu
falastia nizAtLANLAzNITLsTenAldN anssousluanIueyin NsFeIUINNaIARTILL
Talpsiia Tm\‘mé‘wLmz@mzﬁvﬂwmmmLﬂ%ﬁmﬂ@h\lﬁﬁLL‘uumﬁmﬁﬁwﬁmﬂmﬁmmz
nanena msmuammemiﬂizqﬂm"lﬁmummLﬂ%ﬁﬂiﬂ@iﬂﬁ’]Lmumﬁmﬁw NALARTAINTL
U WENNNsIEed e eIRe v Tady AR AuemesuTiiaanea
waznamesgalania  svuutleaiuaediesdnnaliiin nsiinssiieiesdnsna i
nevuaaduluanzlanuuas

Energy conversion of ac machines, general structures of ac machines,
characteristics of synchronous machines, control and applied methodologies of
synchronous machines, steady state performance, parallel methods of synchronous
motors, structures and characteristics of single-phase and polyphase induction machines,
control and applied methodologies of induction machines, special ac machines, principles
of induction linear motors, starting methods of polyphase induction and synchronous

motors, protection systems of machines, analysis of machines in unsteady state.

303323 ALanNIaUNANAILATHAAINNTIN 3(3-0)
Power and Industrial Electronics
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Characteristics of power electronics devices, power diode, SCR, GTO,
power bipolar, power MOSFET, IGBT, characteristics of magnetic material, power
transformer core, ferrite core, iron powder core, converters, ac to dc converter, dc to dc
converter, cycloconverter, inverter, dc to ac converters, frequency changer, solid state
motor drive, direct current motor control, induction motor control, synchronous motor
control, SCR application and protection.
303327 AAanssuszuU IWANNA 3(3-0)
Power System Engineering
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Basic concepts of power systems, structures of power systems, principles
of generation transmission and distribution systems, transmission line parameters, voltage,
current and power calculation in the single phase and the three-phase system, per unit

system, load flow, load flow control, power system network equation, relation between

voltage and current in transmission and distribution system.

303342 AANITURAANNTANNG 3(3-0)
Engineering Electronics
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Current-voltage characteristics of transistors; circuit analysis and design of
BJT and FET amplifiers; gain, input impedance and output impedance; cascade
amplifiers; Miller theorem; frequency response; Bode plot; differential amplifiers;
operational amplifier and its applications in linear and nonlinear circuits; active filter; ADC,
DAC; feedback analysis; circuit stability; phase and gain compensation; oscillator; power

amplifiers; power supply; introduction to power electronics.

303352 TCUUAILAN 3(3-0)
Control Systems
JnisAunen: 303305 AtinAansiAanssn Wi szgne
a d” v ) a o
JAanssNszuLLiass nagacuRANdatlawazwla nistlaundy  guuuumnag
AmAAans nasulasardarmaviand Werddunialauw uuudsuden newnislvuadoyoyand nng
ATLANNUTIUUAZNIAYLANE R TUIRITERAMNTTH N13AILAN BUTINTA ayfutuazdndaw

mﬁmm:ﬁi:uumuqmﬁmﬁu m@mumu@ﬁqmg Wiasnnlana1e9sIn  HARBLALEY
prad wunaiun nsdieeslulamuanuiuaslnmmaan NOEATEININ N1TBLNULL
LAZNITALIRITEULAIAN  N9atAsIvisruuAuANLLL N E A ud e R s Rt dun s iuas
FLULLNG m@mua‘:uumu@uﬁ”mﬁ%ﬂ?qﬁmmeﬁmﬁ”m

Elementary of system engineering; open- loop and closed- loop control,
feedback; mathematical models; Laplace transform; transfer function; block diagrams and
signal flow graphs; basic control actions and industrial automatic control; proportional-
integral-derivative control; transient response; root locus and stability; frequency
response; Bode diagram; time-domain and frequency-domain analysis; stability theory;

design and compensation methods; nonlinear control analysis: describing function and

phase plane analysis; introduction to state-space representations for control systems.

303361 Tulpsldsimaans 3(2-3)
Microprocessors
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Assembly programming; timing signals; memory interfacing; peripheral
devices interfacing; applications of microprocessors to communications, medicals and
industrials; design and construction of control devices by using microprocessors as

central processing units; Application Programmer Interface [API] design.

303370 nsdeansdeyauazingeting 3(3-0)

Data Communication and Network
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Introduction to data communications and networks, layered network
architecture, point-to-point protocols and links, delay models in data networks, multiple

access communication, routing in data networks, data flow control.

303377 ma?l,l,wa?'m:mm?{u%ﬂ 3(3-0)

Radio-Wave Propagation
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Types of radio-wave propagation, ground wave propagation, sky wave
propagation, space wave propagation in the troposphere, tropospheric scattering
propagation, microwave radio relay systems, satellite and space communication, radar,

propagation into: seawater, atmospheric ducts, and nonstandard refraction.
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Telecommunication Engineering Laboratory |
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To practice in topics related to telecommunications for improving the

understanding of the subjects that students have learned in the previous

telecommunication courses.

303388 N1740417AAMNDA 3(3-0)
Digital Communication
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Sampling theorems, random and nonrandom signals, lowpass random
signal, baseband digital systems, quantization and source encoding techniques. Pulse-
coded modulation (PCM), Delta modulation (DM), bandpass digital system, Amplitude-
Shift Keying (ASK), Phase-shift keying (PSK), Frequency-shift keying (FSK), digital

multiplexing, channel encoding techniques, signal transmission, and synchronization.

303389 A998 AR A" TUAZANEIEN 3(3-0)

Communication Network and Transmission Lines
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Network theorems; analysis and design of equivalent one-port and two-

port, series and parallel resonance, multiple resonance, wave filters; impedance



53

transformation and matching networks; network approach to theory of transmission line;

telephone lines; utilization of transmission lines for impedance matching.

303399 Hnaumesnidaanssulnia - (dilumdaafin) 6 e
Training in Electrical Engineering (lsdfaandn 270 °ijéfﬂi!\l\‘l)
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All electrical engineering students need to training skill on electrical
engineering, to allow the students to develop both academic and work-related skills in
electrical engineering factories equipment operation in either private sectors or
governmental institutions. students are required at least 270 hours, in order to gain

experience in field training.

303407 UfjiAnnsiAanesn il 4 1(0-3)
Electrical Engineering Laboratory IV
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To practice in topics related to electrical power engineering for improving

the understanding of the subjects that students have learned in the previous

telecommunication courses.

303414 n3dAzflAgatne I 3(2-2)

Network Synthesis
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Modern network synthesis methods, conditions and realization of driving

point and transfer function, one-port and two-port network synthesis, approximation theory.
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303415 AUHLATARLLUAN AN 2 3(3-0)

Electromagnetic Fields and Waves ||

AN1T9AUNaW: 303313 AUNNLATARWLILIAN AN 1
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Time-varying electromagnetic fields, time-harmonic electromagnetic fields,
Maxwell’'s equations, constitutive parameters, wave equations and their solutions, wave
propagation and polarization, reflection and transmission, auxiliary vector potentials,

guided waves, transverse electric waves, transverse magnetic wave.

303424 AaanganlWiusaga 3(3-0)

High Voltage Engineering
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Generation and uses of high voltage, high voltage measurement
techniques, electric field and insulation techniques, ionization processes and electric
fields in homogenous and heterogeneous materials, breakdown of gas, liquid and solid
dielectrics, high direct voltages generator and impulse generator, high voltage test of
materials and electric apparatuses such as power transformer, circuit breaker, surge
diverter, high voltage fuses, lightning arrester, power capacitor, lightning phenomenon

and lightning protection.
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303425 Talnfuazanitindindes 3(3-0)

Electrical Power Plants and Substations
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Load curve, load duration curve and load factor, energy resources,
hydropower plant, steam power plant, gas turbine plant, combined cycle plant, diesel
plant, nuclear power plant, the methods calculation and design in each plant, economic
operation in power system, knowledge of substation, apparatuses in substation, design

and planning in substation, load center and methods to efficiently control load

connection.

303426 ngaanLUszUL N 3(3-0)
Electrical System Design
X . -z
WUFIUNRENULL WULUNWNTAE N nguazunmsgIunsAnsessLLin

fenuuardnuaneninldlunisaanuuuszuu AN sinvesseuuindn nannig ARNWLLL

7

nad@euuuu iy nadsulEunvduRsauazununwlsges gunsal Infuazdandniy
ﬂﬂiﬁﬂ[;l{‘] nnstszunnuivan ﬂ’ﬁﬁ"ﬂ'ﬂﬂLL‘Ll‘Ll?tLlllZﬁEliW NNTANUIIUINTZUARA  I9AINNT
Ufurlpedsintsznauings  nisdeasin  nisdpANdNRusresglnnilleaiy  svuy
naslningniau

Basic design concepts, power distribution schemes, codes and standards
for electrical installation, symbols for electrical system design, type of power system,
electrical drawing, single line diagram, riser diagram, load estimation, wiring design,
grounding, short-circuit calculation, coordination of protective devices, power factor

improvement, emergency power systems.
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303427 n13ATzssruL IWHnAAq 3(3-0)

Power System Analysis
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Symmetrical component, symmetrical short circuit analysis, unsymmetrical
short circuit analysis, power system protection, power system stability, transient stability,

economic operation, insulation coordination, grounding.

303428 n3tlaariuszuu AN AN 3(3-0)

Power System Protection
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Causes and statistics of faults, role of protective relays, fundamental of
protective relaying, protective relays requirement, relay structures and characteristics,
over current and earth fault protection for transmission lines, differential protection,
transmission line protection by pilot relaying and distance relaying, rotating machines
protection, transformer protection, generator protection, bus-zone protection, transmission

lines protection, grounding system and lightning protection.
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303429 AAINTITUNITEDIATN 3(2-2)
lllumination Engineering
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Electromagnetic radiation quantities, photometric quantities, light and color

of lighting fittings and lamps, measurements of light, light control, optical properties of

construction materials, lighting calculations and design for interior and exterior building.

303431 apmi9afangsn i 3(2-2)
Electrical Engineering Materials
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Polarization of dielectric, conduction condition of dielectric, breakdown of

dielectric, conductor, semiconductor and magnetic substances, structures of solid,

practical determination of structures, preparation of materials, mechanical properties,
thermal properties, electrical properties, magnetic properties, optical properties and

superconductivity.
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Electrical Estimation and System Design
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Single line diagram and relay diagram, riser diagram of telephone system,

fire alarm system, emergency light system etc., load scheduling, protection design,
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electrical price estimation, pattern of data preparation, fundamental prices, labor prices,

modify labor units, analysis of labor and estimation examples.

303433 wWiasn naedssuy AN ANAY 3(2-2)
Power System Stability
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Synchronous machine, characteristic of direct axis reactance and
quadrature axis reactance, transient reactance and synchronous machine constant, park
transformation, vector diagram and stability of machine, effect of exciter and governor

control.
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Electric Drives
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Development of electric drives, moments of electric drives, types of duties,
electric braking, energy relations during starting and braking, calculations of motions of
electric machines using analytical and graphical methods, calculations of motor ratings,
important traction machines, electric circuits and control of traction machines, simple

calculations, industrial applications of electric motors.
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303435 Audedelduesssun Wi A 3(2-2)

Power System Reliability
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Review basic theorem of probabilities, Basic reliability concepts, evaluation
and improvement in efficiency of reliability indices, maintain the security of electric power
generating system, energy reservation of composite system and interconnected system

reliability.

303436 n3aYdNFUazNIIAANNINANNUINTN 3(2-2)

Electrical Energy Conservation and Management
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Overview of the significance of energy use and energy processes in
buildings; indoor environmental requirements and management; climate, solar radiation,
external influences, shape and orientation of buildings; lighting, day-lighting and air-
conditioning; end-use energy requirements and status of energy use; estimation of energy
use in a building; heat gains and thermal performance of building envelope; energy audit

and energy conservation; energy management options.

303437 walulagiszuuininlaanian 3(2-2)
Photovoltaic Systems Technology
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World energy situation. Solar radiation, characteristic of solar cell such as
p-n junction, short circuit current, open circuit voltage, peak power, efficiency etc,

standard and testing, battery, inverter, photovoltaic systems design.
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Communication Electronics

AT11NAUNAY: 303342 dAanssuaidnnsaiingd

n13eanwuLa9asang AN lussuumsanunAy N1FAANLLLIANATULINE
Vm@nmmmﬁ@m ﬂ’]ﬁ‘@@ﬂLL‘LIU’N’Qﬂlﬁl’]ﬁlﬁﬂgm’]mwﬁm?ﬁﬂﬂq W’@qu@@mﬁu WATNIBY N9
ﬂﬂﬂmemm’éwﬁmmﬂmﬁlﬂm:uuiwmumrﬁm nedednynnausnlaanisiiliamnal nng
asdrynynulnelgdailusia

To design electrical circuits in communication systems, amplifier circuits,
pulse modulation, filtering circuits. Also, to design signal generator circuits used in
communication systems, time multiplexing signal transmission, and coded-signal

transmission.
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Digital Signal Processing
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Introduction to digital signal processing, discrete signal, Nyquist sampling

theorem, set transformation, techniques to design analog and digital filters. Realization

diagram of digital filter, discrete Fourier transform (DFT), and fast Fourier transform (FFT).
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303445 WATNAE AAFDD LAZAINTS 3(2-2)

Pulse, Digital and Switching Circuits
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Linear wave shaping, wide band amplifiers, switch characteristics of
electronic devices, clipping circuits, comparators, regulators, switch circuits, logic
multivibrators, signal generators, sampling gates, counters, timers, synchronizing,

frequency dividers.
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Modern Control Systems
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Introduction to optimal control and stochastic process; stability theory;
Lyapunov direct method; Popov criteria; model-reference control; full and reduced order

observers.

303454 n1sAILANAARDALAT IRl ATNFYBENY 3(3-0)
Digital and Sampled-Data Control
AmNNAUARW: 303352 FELLALAN
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Basic concepts to sampling and quantization methods; Frequency domain
analysis; the Z-transform; Transient response and error analysis of the systems; Analog to

digital transformation and vice versa; General methodologies to design sampled-data
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control systems; State-space analysis, state-space equations; Solutions to the state-space

equations.

303455 N3RPT L LMWL b 3(3-0)

Modern System Analysis

AmNALARW: 303352 FEULALAN
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Discrete-time control system; the Z-transform; controllability and

observability; state feedback; observer; nonlinear sampled-data control systems.

303456 N ENAILAN 3(3-0)
Control Theory
Am1NAUARM: 303352 FLULAYLAN
msmm:numuamLmummﬁimﬁmu@mmLﬂuﬂiqaé’qﬁﬂ?gﬁmme n1s
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State-space representation for continuous-time and discrete-time control
systems; observability, stability and controllability; introduction to optimal control systems

and calculus of variation; maximum principle; dynamic programming.

303463 A3 sisr UL AN ANAIA e AR AT 3(2-3)
Computer Aided in Power System Analysis
AanT9Aunau: 303327 AAansuNsr LU IHNAY
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Modeling of power system components; load flow analysis; analysis of
AC/DC systems; computer programming aspects; short circuit analysis; state estimation in
power system; computer laboratory sessions on use of application software and sample

studies.

303472 N EIANELBINA 3(3-0)
Antenna Theory
Senriadunew: 303313 gunuuazAAwIE AN A 1
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Basic definitions and theorems, formulation of the radiation problems,
isotropic point source, power and field patterns, directivity and gain, radiation impedance,

wave polarization, radiation from current elements, radiation properties of linear wire

antenna, linear array antenna, Uda-Yagi antenna, log-periodic antenna, aperture antenna.

303473 Aranssnlulasion 3(3-0)

Microwave Engineering
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Maxwell's equations, boundary conditions, transmission line theory, S-
parameter, Smith charts, impedance matching, microwave transmission line and
waveguides, microwave resonators and filters, microwave network analysis, power

dividers, directional couplers, microwave measurement and applications.
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303474 sruvinsAninanaa 3(3-0)
Digital Telephone Systems
AanT9Aunau: 303271 UANNN9IAA%13
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Introduction to digital telephony, basic principles of digital telephone, new
technology in digital telephone, development of digital telephone hub, connection
between analog and digital telephone systems, structure of software system used in digital
telephone hub, basic principles of ISDN, ISDN services, ISDN architectures, Broadband
ISDN (B-ISDN).

303475 NNFADANTNUAS 3 (3-0)
Optical Communications
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Cylindrical dielectric waveguide and propagating conditions, optical cable
types, link budget and evaluation, optical transmission parameters, laser principles, laser
modulation techniques by feeding baseband IF or RF, optical detactions, regenerative

repeater, application of optical components: optical divider and combiner, coupler, and

lens, optical fiber production and process.
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303476 nsdeansana e 3(3-0)

Satellite Communications

Aenrfadunian: 303271 winnnsieans
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To study basic principles of satellite communications, azimuth and
elevation angles of ground antenna, calculation of carrier-to-noise ratio of uplink and
downlink, development of satellites, satellite orbit, multiplexing techniques, Inter-
modulation, FDMA and TDMA systems, spacecraft system, ground station, basic
principles of satellite communication design, satellite tracking system, satellite television
system, low-noise amplifier, high-power amplifier, Very small aperture terminals (VSATSs),

MSAT.

303478 TULAAINTIHINTANINAN 3(3-0)

Telecommunication Engineering Systems
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Introduction to digital telecommunications, microwave communications,
satellite communications, optical fiber communications, cable system, communication

technology, shielding, grounding, static prevention, standards and organizations, symbols
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and charts, system design for commercial purposes, estimation of communication needs

in the future, and planning.

303479 nNeavEnUA Ty UAeaNs 3(3-0)
Communication Transmission
A e o 4«
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Theory of waveguide, electromagnetic propagation in cylindrical
waveguide, dispersion, elements in passive circuit, RLC resonance circuit, types of
filtering circuits, circulators, wave propagation through atmosphere, atmospheric and

ground reflection, Fresnel, wave bending, calculation of radio wave communication, and

signal transmission standards.

303481 UiEnnsamInssuinsANuIAN 2 1(0-3)
Telecommunication Engineering Laboratory |l
An1lsALnaN: 303271 NANNNIAAANT
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To practice in topics related to telecommunications for improving the

understanding of the subjects that students have learned in the previous

telecommunication courses.

303482 AAaNssNINIANT 3(3-0)
Telephone Engineering
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Introduction to telephone system, operation of different types of telephone
systems, signalling and switching techniques in telephone systems, basic theory and
structure of digital telephone system, applications of PCM and Multiplexing in digital

telephone systems, and telephone system maintenance.

303483 22ULNNTAAATLARDUT 3(2-2)

Mobile Telecommunication
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Introduction to cellular telephone system, basic ideas of mobile telephone
system, basic theory of cellular system, cell sites installation and planning, cell service
area, environment and signal propagation of transmit and receive stations, control signal

system, cell site design, co-channel interference, hand-off techniques, antennas,

frequency and channel planning, digital personal wireless telephone system.

303484 NN9ARATNLITLAD 3(2-2)
Statistical Communication
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To study probability, random signal and noise, time average, mean,

correlation function, power spectral density, signal estimation, and applications.

303485 nnsdaansliane 3(3-0)

Wireless Communications
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Introduction to wireless communications, encoding, modulation
techniques, signal transmission in wireless communications, mobile wireless
communications, cellular system, persanal wireless communications, wireless

communication network, wireless standards, and connection between wireless systems.
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Simulation of Communication Systems
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To study modelling of signals and systems, random signals and noise,

simulate digital and analog communication systems, and analyze the simulated system.

303487 nMgaanLULLaLAATIzssULlATNINg ARNNILARS 3(2-2)
Computer Network Analysis and Design
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Study of computer network systems, analysis emphasized on data

communications, nodes, networks and network analyses such as path finding and routing

control.
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303491 FadaRiAun 19 Aanssn IWHNA1Aa 1 3(2-2)
Special Topics in Electrical Engineering |
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Special topics of current technology in electrical power area. The details of

the course may not be the same and could be changed appropriately for each semester.

303492 WodaniAun19aAanssN INflAaq 2 3(2-2)
Special Topics in Electrical Engineering Il
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Special topics of current technology in electrical power area. The details of

the course may not be the same and could be changed appropriately for each semester.

303493 FdaN AN AINTININTANUNAN 1 3(2-2)
Special Topics in Telecommunication Engineering |
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Special topics of current technology in communication area. The details of

the course may not be the same and could be changed appropriately for each semester.

303494 FdaN AN AINTININTANUIAN 2 3(2-2)
Special Topics in Telecommunication Engineering I
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Special topics of current technology in communication area. The details of

the course may not be the same and could be changed appropriately for each semester.
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303496 Tazeendangsu i 1 1(0-3)
Electrical Engineering Project |

a

a Xa ~ ° o an aa - ~ N a
183U WN T TU NI WA NTUUA NN A HU eI Az AN LT 1103814390

“Tassndmnssulnin 2 luniansdnendall FelidndesdAneuazduadndayaivaias

v 1

anansaviadelunsiintassnsi waztinANFianiuiiaua liananstias idnaud
élumﬂ%ﬂﬁﬁmu‘?ummmmmﬁwﬁwmiﬂmm@ﬁuj WL ANE VNN ITAR NN
uazaiiunsduNusall

This subject is a preparation for students who wish to enroll the “Electrical
Engineering Project II” subject in the next semester. Students have to study and do

research in order to find topics and have to present the research knowledge to lecturers

and other students.
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Electrical Engineering Project Il
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Research and development in electrical engineering. Students must

propose reports and the conclusion of works in the end of the semester.

305171 nsdaulilsunsupaniomes 3(3-0)

Computer Programming
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Computer concepts; computer components; hardware and software
interaction; EDP concepts; program design and development methodology; high-level

language programming; programming applications for problem solving in engineering.
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