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1Usunsun1sANEIUN 1 uaztin 2 dmsutindnwmnau (Haudanuaun1sAnEI)

WA 1 aemsAned 1 UIUNUAA

ENE 100 wugtivimnssuluihdeansuazdidnnsedind 2 (2-0-4)
(Introduction to Electrical Communication and Electronic Engineering)

ENE 130 mwinsiusunsuneuianesidosdu 1(1-0-2)
(Basic Computer Programming Languages)

ENE 109  msi@lsunuvimnssudmsvianssuliin 2 (1-2-4)
(Engineering Drawing for Electrical Engineering)

MTH 101  ;daeians 1 3 (3-0-6)
(Mathematics 1)

PHY 103  #andiludmsuinfnwimnssumans 1 3 (3-0-6)
(General Physics for Engineering Students 1)

PHY 191  UjtRnsildndsialy 1 1(0-2-2)
(General Physics Laboratory 1)

GEN 101  wafnw) 1(1-0-2)
(Physical Education)

GEN 121 inwgnmsiseusiaznisuidam 3 (3-0-6)
(Learning and Problem Solving Skills)

ING 120 nwdangquinly 3 (3-0-6)
(General English)

dwduinAnuiiazuuunageun wdnguriunaeiliden LNG 220 wnu LNG 120
LNG 220  A1e189nguideainnnig 3 (3-0-6)

(Academic English)
594 19(17 - 4 - 38)

Faluy/dladi 59



NAR 1 aansAned 2 UIUNUAA

ENE 101 gy iodikagssuy 2 (2-0-4)
(Signals and Systems)

ENE 102 ﬁugquwﬁmmm%L‘fJuLLazaﬁﬁ 2 (2-0-4)
(Fundamental of Probability Theory and Statistics)

ENE 104  msiasigisasiiiuaznisdnasinisvinau 3 (3-0-6)
(Circuit Analysis and Simulation)

MTH 102  Adindans 2 3 (3-0-6)
(Mathematics II)

CHM 103 iaflffugiu 3 (3-0-6)
(Fundamental Chemistry)

CHM 160  Ufjuiniswedl 1 1(0-3-2)
(Chemistry Laboratory )

GEN 111  aywdfumdnasemaniion1sdiiudin 3 (3-0-6)
(Man and Ethics of Living)

LNG 220  A1W199NQWBIYING 3 (3-0-6)
(Academic English)

dwiuinfnuiireuuunadeunwdainguriunaslidon LNG 223 wnu LNG 220

ING 223  nwdangquitentsdeansludiviay 3 (3-0-6)

(English for Workplace Communication)
594 20(19 - 3 - 40)

Faluy/dlanvi 62
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ENE 200 msindaanalnilaziasediodn

ENE

ENE

ENE

ENE

MTH

PHY

PHY

GEN

202

210

220

230

201

104

192

241

(Electrical Signal Measurements and Instrumentation)

TR siugunsinlniuazdidnvsednd

(Basic Electricity Measurement and Electronics Laboratory)

gunsaididnnsetinduazinaluladled
(Electronic Devices and IC Technologies)
wdnnssruulniindeans 1
(Principles of Electrical Communication Systems |)
fugudanosfiuuarlnssainedoya
(Basics of Algorithms and Data Structures)
ALINAERNS 3
(Mathematics IIl)
AandludmsuinAnuimnssumans 2
(General Physics for Engineering Students II)
UFtRnsTENdTL 2
(General Physics Laboratory II)
AIAILILIATIN
(Beauty of Life)

594

YUY/ dUAA

ATUIUNU2BAAN
2 (2-0-4)

1(0-3-2)

2 (2-0-4)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

1(0-2-2)

3 (3-0-6)

19 (17-5-138)

58



UM 2 ArAN1SANEIN 2

ENE 201  #ugiunisuiasndsnulnisazszuumasinii

ENE

ENE

ENE

ENE

ENE

ENE

MEE

GEN

LNG

211

219

221

222

231

232

214

231

223

ATUIUNU28NA
2 (2-0-4)

(Fundamentals of Electrical Energy Conversion and Power Systems)

ﬂ?i@@ﬂLLUU’NQ?LL@U%é@ﬂ

(Analog Circuit Design)

U TR0 U UzADNLAZ N TLUAING Y

(Analog Circuit and Energy Conversion Laboratory)
wdnnsszuulndindeans 2

(Principles of Electrical Communication Systems II)
UFTRnsndeans 1

(Electrical Communication Laboratory I)
IMINTIUTEUUAINA

(Digital System Engineering)
UJURANSIFINTTUTTUUARNA

(Digital System Engineering Laboratory)
NAANENTIFINTTU

(Engineering Mechanics)
URADTTIUAIAIUAR

(Miracle of Thinking)
m‘m’ej"ﬂﬂqmﬁaﬂ’ﬁ?iamﬂuﬁvﬁmu

(English for Workplace Communication)

2 (2-0-4)

1(0-3-2)

2 (2-0-4)

1(0-3-2)

2 (2-0-4)

1(0-3-2)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

dmiutinAneninzluunagaun1wsIngeununliiaen v LNG 324 unu LNG 223

LNG 324  ,w1dangudmsuiainssumans

(English for Engineering)

374

Y lua/dUna9i

3 (3-0-6)

20(17 - 9 - 40)
66



ENE

ENE

ENE

ENE

ENE

ENE

ENE

ENE

ENE

JuN 3 ArAN1sANEIN 1

341

301

310

311

321

325

334

370

3xX

JEUUAIUANLTALEY

(Linear Control Systems)
nouianuiazilusesszuvalnuagin
(Probability Theorem and Stochastic Systems)
Sidnvseindidndo

(Introduction to Power Electronics)
fugrunsesnuuunaniasidiinvsednd
(Fundamentals of Electronic Product Design)
\3etnensdoansieya

(Data Communication Network)
awwayAAuLlWENWTh

(Electromagnetic Fields and Waves)
svuupeniumesildlulasTnawawesilugm
(Microprocessor-based Computer Systems)
Fugun

(Seminar)
Andenanyimnssulnindeasuardidnnsedndnay
AvuANANIg 1

(Header Course Elective I)

ATUIUNU28NA
3 (3-0-6)

2 (2-0-4)

2 (2-0-4)

1(1-2-2)

2 (2-0-4)

3 (3-0-6)

3 (3-0-6)

1(0-2-3)

3 (3-0-6)

591 20(19 - 4 - 41)

Faluy/&dUasi 64



W 3 aansinend] 2 IIUIURUILAN

ENE 322 ﬁugm&ﬁﬂmaﬁﬂﬁum avlonas uavansdsdy 3 (3-0-6)
(Fundamentals of Optical Electronics, Optic Fibers, and Transmission Lines)

ENE 323 ﬁug’mﬂ’lElmﬂ’]ﬂLLﬁzﬂ’]iLLWilﬂ?iluLLijL‘ViﬁﬂlWﬂ’] 2 (2-0-4)
(Fundamentals of Antenna and Electromagnetic Wave Propagation)

ENE 324 UfURnslwihdeans 2 1(0-3-2)
(Electrical Communication Laboratory II)

ENE 320 nisdeansifans 2 (2-0-6)
(Wireless Commmunication)

ENE 335  Ufjufn1sszuumauiimes 1(0-3-2)
(Computer System Laboratory)

ENE 330  nsWaiunssuvanainailsdd 2 (2-0-4)
(Embedded System Development)

ENE 331  UjuRnisszuuausenaileds 1(0-3-2)
(Embedded System Laboratory)

ENE 3xx "“J‘zﬁLﬁaﬂawﬁmﬂssm"LWﬂw?iaamLas5L5ﬂwiaﬁﬂéﬂduﬁmumﬁﬂma 2 3 (3-0-6)
(Header Course Elective II)

GEN 351  msusmsdanisgalmiuaznaniegi 3 (3-0-6)
(Modern Management and Leadership)

ENE 372 lassnsidemnssuluihdeansuadidnnsednd 1: 1(0-2-3)
N3LEUDNIT0
(Project in Electrical Communication and Electronic Engineering I: Proposal)

594 19(15 - 11 - 39)
Hluy/duani 65

A 3 nansAnwINsAnyLAy uunLENA
ENE 371  ®naugnamnssy 1 (0-6-3) (S/U)

(Industrial Training)
79 1(0-6-23)

Faluy/&dlani 9
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FJuUdN 4 ArAn1sANEIN 1

ENE 470 lessnuddennssuluihdeasuazdidansednd 2: anudrmeh

ATUIUNU2BAAN

1(0-2-3)

(Project in Electrical Communication and Electronic Engineering Il: Progress)

ENE 3xx  3wndenavnimnssulnihdeansuazdiannseiindnguiivun

7FNI9 3

(Header Course Elective III)

a A

ENE o aswasnsudainssulndrdeaisuazdidnnsating 1

(Elective in Electrical Communication and Electronic Engineering 1)

[y

MEN 111  J&qIfInssu
(Engineering Materials)
GEN/LNG xxx Jvndontuvnainnfnuiialy 1
(General Education Elective )
K XK AV MABNLET 1

(Free Elective I)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

59 16 (15 -2 - 33)

Faluy/&dlani 50



UM 4  ArANISANEIN 2 ATUIUNULAA

ENE 471

ENE xxx

ENE xxx

PRE 380

GEN/LNG xxx

XXX XXX

Tassnugndmnssulniihdearsuazdidnnsedind 3: n1sthas 1(0-2-3)
(Project in Electrical Communication and Electronic Engineering Il: Project Delivery)
Fyndenanvimnssuliiideasuasdidnvsedind 2 3 (3-0-6)
(Elective in Electrical Communication and Electronic Engineering Il)
yndenanunimnssuliiideasuazdidnnsedind 3 3 (3-0-6)
(Elective in Electrical Communication and Electronic Engineering Ill)
WFISEPANANSIAINTIH 3 (3-0-6)
(Engineering Economics)
Aydentumaiv@nwily 2 3 (3-0-6)
(General Education Elective II)
I UaRNLES 2 3 (3-0-6)
(Free Elective )
9 16 (15 -2 - 33)
Haluy/Eduavi 50



a ° o =

TUsNIUNISANEITUTUN 3 hastuUN 4 SI9SULKNUNISANEILUUENND

UM 3 a1An1sAneR 1 uUNLENA
ENE 341 SyuumuAudaLdu 3 (3-0-6)

(Linear Control Systems)
ENE 301  wguimnuuivsdulasszuvalvuaadin 2 (2-0-4)

(Probability Theorem and Stochastic Systems)

(%
v =1

ENE 310 ®énnsedndmaadesiu 2 (2-0-4)
(Introduction to Power Electronics)

ENE 311 flugnunisesnuuundnsiosisidnnsednd 1(1-0-2)
(Fundamentals of Electronic Product Design)

ENE 321  e3evnenisdeansieya 2 (2-0-4)
(Data Communication Network)

ENE 325  aunuuwazaduulmdnliii 3 (3-0-6)
(Electromagnetic Fields and Waves)

ENE 334 szuumewiumesildlilasinswawesidugiu 3 (3-0-6)

(Microprocessor-based Computer Systems)

ENE 370 &uun 1(0-2-3)
(Seminar)
ENE 3xx  Awidenanunimnssuliindeasuardidnnsedndnau 3 (3-0-6)

o

AUARANIg 1
(Header Course Elective I)

MEN 111 @@3enssu 3 (3-0-6)
(Engineering Materials)

9 23(22 - 2 - 45)

Faluy/dlani 69
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GEN

ENE

GEN/LNG xxx

JuUUN 3 ArANSANEIN 2

322

323

324

320

335

330

331

3XX

351

373

fugrudiannselinduas anelouas uazavdsdygia

ATUIUNU28AAN
3 (3-0-6)

(Fundamentals of Optical Electronics, Optic Fibers, and Transmission Lines)

dy A 1 [
NUFTUAIYBINTALASATTLNIAF UL maﬂ‘lW‘ﬂ’]

2 (2-0-4)

(Fundamentals of Antenna and Electromagnetic Wave Propagation)

UftRnslnlihdeans 2

(Electrical Communication Laboratory i)
msdeansldans

(Wireless Communication)
URURNIIEUUARUN N DS

(Computer System Laboratory)
NITHAIUNTZUUFNDINANIF

(Embedded System Development)
UAURNIIEUUEaLRINAReE?

(Embedded System Laboratory)
Andenanyimnssulindeamsuardidnnsedndnau
AAUANANY 2

(Header Course Elective II)
N5UTMIINNITYALMILAZAIZHIN
(Modern Management and Leadership)
NSLATENNTONA NS UAUAFANE
(Preparation for Cooperative Study)
Fyndentumnaiu@nuiily 1

(General Education Elective 1)

1 (0-3-2)

2 (2-0-4)

1(0-3-2)

2 (2-0-4)

1(0-3-2)

3 (3-0-6)

3 (3-0-6)

1(0-2-3)

3 (3-0-6)

570 22(18 - 11 - 45)

Faluy/duavi 64



ST 3 amemsAnefivae waz SUTA 4 aannsAnendl 1 ununsAnwuuUEWRRANE
328981 6 DU
ENE 472  Uszaunisalaniafine 3 (0-18-9)
(Cooperative Study Experiences)
ENE 473 lasssudmsuaniafine 3(0-18-9)
(Project for Cooperative Study)
94 6(0 - 36 - 18)
Haluy/dunv 54

JUIN 4  AANISANEIN 2 AMUIUNUILAA
ENE xxx 2 wasnsudainssulndrdeanswazdidnnseting 1 3 (3-0-6)

(Elective in Electrical Communication and Electronic Engineering 1)

ENE s Avndensudmnssuliindeansuasdidnnsedng 2 3 (3-0-6)
(Elective in Electrical Communication and Electronic Engineering II)

ENE s 3vndendnudmnssuliindeansuazdidnnsedng 3 3 (3-0-6)
(Elective in Electrical Communication and Electronic Engineering Ill)

PRE 380 LASWEANANSIAINTTY 3 (3-0-6)
(Engineering Economics)

GEN/LNG xxx Jvndentumnaivdnuialy 2 3 (3-0-6)

(General Education Elective )

XK K AYNADALES 1 3 (3-0-6)
(Free Elective 1)

XK XK AUNADALES 2 3 (3-0-6)
(Free Elective II)

594 21(21-0-42)

Faluy/dlandi 60
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GEN 101 wa@nwn 1(0-2-2)
(Physical Education)
Ayrdsaunau : Ll
seiniiiinguszasdioliiAnnuiemiudlaiserudufulumaduinideguam wénns
panfaInIe NMstesiunmsuinliuainnsiauinn nauinis kaginemansnisnw naenauilninus
fnanna daduifeulaealunuainuauls nidwdadin mnvainvatesieafwidalonialdiden
dowannarududiauamiasyedndiddilotniin Snnfniunsem dflunadufmuaseivg
This course aims to study and practice sports for health, principles of exercise, care and
prevention of athletic injuries, and nutrition and sports science, including basic skills in sports with
rules and strategy from popular sports. Students can choose one of several sports provided,
according to their own interest. This course will create good health, personality and sportsmanship
in learners, as well as develop awareness of etiquette of playing, sport rules, fair play and being
good spectators.
HAANSNISI38UTVReT 183U
1. ﬁﬁﬂxﬁug’]ﬂumiLa'uﬁwwnummmmzauLLazm’maﬂmemmm

Y a

2. k@n@aNten1sHulAunAW kaz3NANILAZUITEINTIUNNSIAULAS BUAWN

Y

3. Wilandnnislumsesnindenig wazanansaluldlumsnaunuguanuesdvidguamig

GEN 111 aiyuwdfiundnasearansiinanisaniuin 3(3-0-6)
(Man and Ethics of Living)
deAunauy : 14l
eivdgautwantunsandutinwaziunislun e Musuuegenaiiuwuamians
UfjiRvesdsnuninenduwmalulagnsgrsminatsuyslanatnneglunisimunlidudinvewning1dy
& v oa a = = a o Yo = v X ay o ¢
Judadieiinauazd uazdasserussalduivnin aasnaudgnildvdndnyidlatdderimivagidvuneg
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uwismuesuazgdu Welsiindindnadnvasifivssadanidevimivominedomealuladnszaou
NASUYS

This course studies the concept of living and working based on KMUTT’s Mission to
develop its students to be the best academically, to have morality and work ethics, and to
demonstrate the KMUTT vision and mission through the use of knowledge and integrative learning
approaches. Students will be able to gain KMUTT’s desirable vision of the University such as,
social responsibility, KMUTT Citizenship, professional skills, and to apply knowledge toward life in
KMUTT and beyond for the benefit of themselves and others.
HAANSN15I38UTVeT183

1. anansmhanuinnsanvesmuesnldlumsimuilasimsidulssleniodusnlae il

Wendaglsagnanungay

D e

¥

2. denudnlaluunummtnninisinuuesny wazausasuiaseun1sinauluntnilasu
UBUNUEY
3. daulbaluiugnunuvesassenussaluivnan aasnsuideriaiiazidmungvesuming sy

wAlulagNsEa0uNAITUYT

GEN 121 sinwen1siteuiiaznisuitem 3(3-0-6)
(Learning and Problem Solving Skills)
Futeduniau : 1l
JondfumsiauinisdoudognedsBuvesindny BnfnuglunisAndeuan Anwinisdanis
ANFuaEnTEUINNMISeuS Mumsvhlasanuiidnnwaule AdfumsivuadmnemamsiSeus

[ v @

¥nnaalang nsAnuniBnisuaremanad mausnuezdeyasuteifaais masiu udtlym msads
ANUAANITAADE AT INEATIA NITARLTIVIN N1TATILUVTIERY N1Andula nisUsziliuma uaznis
Uauanau

This course aims to equip students with the skills necessary for life-long learning. Students
will learn how to generate positive thinking, manage knowledge and be familiar with learning
processes through projects based on their interest. These include setting up learning targets;
defining the problems; searching for information; distinguishing between data and fact; gsenerating

ideas, thinking creatively and laterally; modeling; evaluating; and presenting the project.

HAANSNISI38UTVReT183Y)



1. Wrlawarvanunsathnszusunslunsuddamunldlunisesnsuuuuimsunsuitemaulandi
Muualildegamunzgay

2. fianwanansalunmsuassndeya nszi uazuonuozdoya Toinaadsla

3. A laluguuuumsfndieuin MsAneg19a3eassA NSANTUINY

4. gnansnasiswuudiassiunisandula nsuseliung diunsitaueranulieg1amnza

GEN 231 uiAassduiinuan 3(3-0-6)
(Miracle of Thinking)
Ayrdsaunau : Ll
Sniiarlinumnane dnns ARMAT LUIAA fluuazsssuyRvenIsAn tnensaeuwAZAIL
WndAneliinsAnduszuy n1sAnleszuy MsAMTAININY Wazn1sAAE LAz n1seSulengul
NN 61Ufﬂﬁaa%QQﬁUﬂW5ﬁm‘uaﬂaﬂﬂﬁéhlﬁﬂéﬁaﬁqﬂTn%aiﬂaﬂﬂawuﬁm/ﬂWi@ruéaﬂﬂﬂiﬁkﬂJImaﬁﬂﬂi
shegmsensdfiefnwnisuitamileeisnsandssuy fuivenmansuazmelulad danu uSms
IANTT 3&LL3®§6MLLa3§'uq
This course aims to define the description, principle, value, concept and nature of thinking
to enable developing students to acquire the skills of systematic thinking, systems thinking, critical
thinking and analytical thinking. The Six Thinking Hats concept is included. Moreover, idea
connection/story line and writing are explored. Examples or case studies are used for problem
solving through systematic thinking using the knowledge of science and technology, social science,
management, and environment, etc.
HAANSNISI38UTVReT183Y)
1. 1WleesruszneuresntsAnegiaduseuy Andeaineassa
2. annsaivinwensAnludszgndlunsviianusgradussuu ansadenlosnnudaldogied
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GEN 241 A139ANNUVIITIN 3(3-0-6)
(Beauty of Life)
deAunay : il
AnwLA et UANENTUS TE 7 1y ud A UA AL ALY NLNAIAINVAIN AN

[ |

Jausssn Wuiinsduinue nmsdudarnunuuaznsiansesnIotsnivosywd Suduazious
Aenfugauetazauaalususineg Mferfumsmsedinuyed wu Fefuamundluiudaly auss
1350un 353 SwlUienunulusssufseus fuysd
This course aims to promote the understanding of the relationship between humans and

aesthetics amidst the diversity of global culture. It is concerned with the perception, appreciation
and expression of humans on aesthetics and value. Students are able to experience learning that
stimulates an understanding of the beauty of life, artwork, music and literature, as well as the
cultural and natural environments.
HAANSNISI38USVR9T 831

1. BoufiRetunuauazaiunaludusiie Aferfumsmsadinuyud

2. annsaiannlasaimsianseenisgaiuazAuLsensldauAnaiisassd

3. annsovhauduiinmiugBussiaineassd

4. ATEVTnANNAIYEINULDILATH DY

GEN 351 n15usnsdansgalvsinaznnaegin 3(3-0-6)
(Modern Management and Leadership)
Ayrdsaunau : 1l
LLu’Jﬁ@mSU%mﬁmm‘iqﬂimi Mﬂﬁﬁﬁugmmﬂmﬁmmﬁﬂﬁzﬂa‘uéha NN N1TTNDIANT
msmuaumsiaaula nsdeans msgsla amzgih nmsdanmsminensuyudnsinnisssuuasaume
ANUTURnYeUsedIA naenIuNSUsTENAldanIuN1TalRNg
This course examines the modern management concept including basic functions of
management—planning, organizing, controlling, decision-making, communication, motivation,
leadership, human resource management, management of information systems, social
responsibility and its application to particular circumstances.
HAANSN1TITEUSVa951839

1. dauianudilalunmsiunszuiunsuimsdanisyalniuazanigiin
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LNG 120 AMEsangeialy 3 (3-0-6)
(General English)

v o 1
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amdanguldndosuaduazivssaviam uenainddulwatuadiwinuzninsousnasndislity
Unfinw é’wmimmumiﬁauiﬁaamuLaﬂugjuémiL‘%&luiLLUUﬁmuLmﬁ’Umaﬁaummé’mqﬂu%ﬁ%u
delvgiFeulsizoununuinduvesudasausensiiianssuvdelassuruadnlunisiiAanssy
uazlassudanan dnanwazilenmaiauinuzuazuszondldnmiiFeuldase

This course aims to strengthen basic knowledge of English and to build positive attitudes
towards language learning. Covering all four skills integrated through topics related to everyday
English and basic skills-oriented strategy training, the course raises the students’ awareness of
both language and learning. And it thus enabling them to understand and use English with relative
ease and efficiency. To enhance life-long learning skills, the course then combines classroom
learning with self-access learning via the Self-Access Learning Centre to encourage the students
to focus on their own specific needs through a task or a mini- project. To accomplish the tasks,
the students are expected to develop language skills and apply strategies learned throughout the
course.
HAAWSN15138u3 (Learning Outcomes)
1. Read and write short paragraphs that consist mainly of high frequency everyday language of

events, feelings, wishes, etc.



2. Listen and respond to topics related to daily life events such as personalities, appearances,
technology, past events, neishborhood and/or news.

3. Construct and extend a conversation in a variety of contexts.

4. Do self-study to improve English skills.

5. Recognize and use appropriate words to communicate with others about daily life events.

6. Have responsibility and ethical awareness.

LNG 220 AWNDINGEBITYINTG 3 (3-0-6)
(Academic English)
A¥109AUN DY : LNG 120 General English #3alasun1seniiuludesieuivn
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The course aims at developing English communication skills covering listening, speaking,
reading, and writing. In particular, it emphasizes the use of these skills in meaningful
communicative tasks in academic and technological contexts. The students will be engaged in a
variety of learning activities that foster positive attitudes and confidence in using English.
Independent learning skills will also be promoted via self-access learning modes.
HAAWSN1338u3 (Learning Outcomes)
1. Identify purposes, main ideas and important details of texts on academic topics.
2. Interact with others in order to describe ideas, opinions or give reasons.
3. Ask and answer questions for information.
4. Make effective presentations on topics of interest.

5. Have responsibility and ethical awareness.



LNG 223 nm1dangeiianisfasnsiuinigs 3 (3-0-6)
(English for Workplace Communication)
A9Aunar: LNG 220 Academic English %38 LNG 222 Academic Listening and Speaking in
International Contexts %38 LNG 321 Academic Reading and Writing in International Contexts
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The course focuses on professional English communication in which students are instructed
to introduce themselves and others, participate in a discussion, express their ideas and opinions,
take notes, and write paragraphs in various situations. In addition, they will be required to write
business related messages. They will be trained to give professional presentations. Students will
undertake activities that foster the understanding of cultures for effective international
communication.
Naﬁwgﬂ’]ifgsﬂ%ij"uad‘nﬂaﬁﬁ (Course Learning Outcomes)
1. Appropriately introduce themselves and others, engage in small talks, make a formal
presentation, and perform a group discussion in a workplace context.
2. Read and write both formal and informal e-mails.
3. Read and listen for main ideas, take notes, and write paragraphs.
4. Understand cultural differences, and differentiate and identify the cultural issues which affect
communication.
5. Develop their English language learning, manage their time, and plan their own learning
outside class.
6. Memorize and use approximately 2,750- 3,250 English words necessary to communicate in
the workplace context.

7. Have responsibility and ethical awareness.



LNG 324 English for Engineering 3 (3-0-6)
(MB1DINYHEMIUVIAINTINANEAS)
Pre-requisite LNG 220 Academic English %38 LNG 222 Academic Listening and Speaking in
International Contexts %38 LNG 321 Academic Reading and Writing in International Contexts
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The course aims at developing practical English communication skills necessary for learners
who want to work as an engineer. The learning and teaching involves the integration of the four
English language skills; reading, writing, listening and speaking. Grammar and vocabulary regarding
engineering are also highlighted. All texts and materials of medium length are selected based on
English in real work situations covering topics common to all fields of engineering. Authentic activities
based on everyday engineering/technical situations are also incorporated to make the course
practical and motivating.
Naﬁw§ﬂ1it'§ﬂ%§ (Learning Outcomes)
1. Identify important information in the engineering texts through reading and listening.
2. Describe a project related to an engineering context through writing and speaking.
3. Develop their English communication skills to use in different work situations.
4. Use correct technical vocabulary related to communication in the engineering contexts.

5. Have responsibility and ethical awareness.



CHM 103 iafliugnu 3 (3-0-6)
(Fundamental Chemistry)
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Stoichiometry, basic of atomic theory and electronic structures of atoms, periodic
properties, chemical bonds, representative elements, non-metal and transition metals,
properties of gas, solid, liquid and solutions, chemical equilibrium, ionic equilibrium, chemical
kinetics, electrochemistry.

HAAWSN13I38U3va93183%1 (Course Learning Outcomes)

1. Student will be able to demonstrate an understanding in the fundamental chemistry such
as atomic structure, periodic properties, properties of elements, state of the matters and
their properties, simple chemical reactions and stoichiometry, equilibria, chemical kinetics
and electrochemistry.

2. Student will be able to solve and analyze both qualitative and quantitative problems

involving basic chemistry.

3. Student will be able to express the profession ethics and demonstrate self-responsibility.

CHM 160 UfuAn1sLAdl 1 1(0-3-2)
(Chemistry Laboratory)
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Practice on basic laboratory techniques in topics concurrent with CHM 101, 103.

NAAWSN15138UTYa9318381 (Course Learning Outcomes)



1. Student will be able to perform laboratory experiments with safe and proper uses of
standard chemistry glassware and equipment.

2. Student will be able to record, graph, chart and interpret data obtained from
experimentation.

3. Student will be able to express the profession ethics and demonstrate self- responsibility.

MTH 101 afad1gns 1 3 (3-0-6)
(Mathematics 1)
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Review function and their properties, number euler number, logarithm function, inverse
function. Limit of function, computation of limits, continuous function. Basic concepts of
derivative, derivative of algebraic function, the chain rule, derivatives of transcendental
functions, derivatives of inverse function, implicit differentiation, higher order derivatives,
indeterminate form and L’Hopital’s rule. Differentials, linear approximation, the max-min value
theorem. Rolle’s theorem and mean value theorem. Concavity and second derivative, using
derivative and limits in sketching graph, applied max-min problem, related rates. Basic concepts
of integrals, fundamental theorem of calculus, properties of antiderivatives and definite

integrals, indefinite integral, integration by substitution, integration by parts, integration by



partial fractions. Area under curve and areas between curves. Improper integrals, numerical

Integration. Function of several variables, graph of equations. Partial derivative, differentials, the

chain rule. Critical points, second order partial derivative, relative extrema, maxima and minima,

and saddle points.

Naé’Wﬁ‘miﬁ'ﬂuﬁ‘uaﬂ‘sﬂeﬁm (Course Learning Outcomes)

1. Solve problems and express mathematical ideas coherently in written form based on
mathematical logic

2. Explain concepts in functions of one or more variables and calculate inverse functions,
limits, derivatives, maxima and minima, and linear approximation

3. Explain concepts and how to use the theorems that apply specifically to continuous
functions (intermediate value theorem, extreme value theorem) and to differentiable
functions (chain rule, Rolle’s theorem, mean value theorem, 'H"opital’s rule)

4. Explain the concepts of differential calculus of functions of two or more variables,
continuity, partial differentiation, chain rule, Implicit differentiation

5. Find anti-derivatives by using standard techniques

6. Describe how the Fundamental Theorem of Calculus can be used both to evaluate integrals
and to define new functions, and determine their basic properties

7. Apply calculus concepts in related rates, minimum and maximum problems, graph

sketching, area, and volume

MTH 102  AdinfA1EnAs 2 3 (3-0-6)
(Mathematics II)
AdeAniaw:  MTH 101 Mathematics |
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Scalars and Vectors, Inner Product, Vectors Product, Scalar Triple Product, Line and
Plane in 3-Space. Mathematical Induction, Sequences, Series, The Integral Test, The Comparison
Test, The Ratio Test, The Alternating Series and Absolute Convergence Tests, Binomial
Expansion, Power Series, Taylor’s Formula. Periodic Functions, Fourier Series, Polar Coordinates,
Areas in Polar Coordinates, Definite Integral over Plane and Solid Regions, Double Integrals,
Double Integrals in Polar Form, Transformation of Variable in Multiple Integrals, Triple Integrals
in Rectangular Coordinates, Triple Integrals in Cylindrical and Spherical Coordinates.
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
1. Prove simple mathematical statement by induction.

2. Give definitions of various types of sequences and series.

w»

Explain the concepts of convergent and divergent sequences and series and be able to
test & verify them.

Describe and convert functions to power, Taylor’s or Fourier series

Convert functions to polar coordinates system, sketch graphs and find areas under curves.
Give definitions of and calculate double and triple integrals.

Apply the concepts of double and triple integrals to real-world problems.

Describe and compute about scalars and vectors.

0 o N o ok

Find and describe equation of lines and plane in 3D-space.

MTH 201  adiaAEns 3 3 (3-0-6)
(Mathematics IlI)
AUsAunBu: MTH 102
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Basic concepts of types, order and degree. First order equations, separation of variable,
homogeneous equations, exact and non-exact equations, integrating factor, first order linear
equations, Bernoulli’s equations. Higher order equations, linear equation, and solution of linear
equation with constant coefficients and with variable coefficients. Applications of first and
second order equations. Laplace transforms, introduction to partial differential equations.
Vector function, curves, tangent, velocity and acceleration, curvature and torsion of a curve,
gradient of scalar field, divergence of a vector field, curl of a vector field. Vector integration,
line integrals, surface integrals, volume integrals.
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
1. Determine the type, order and degree of a given differential equations.
2. Classify linear and nonlinear equations.
3. Select the appropriate analytical technique for finding the solution of first-order and

higher-order linear differential equations.

4. Demonstrate the solution to problems by translating written language into mathematical
statements, checking and verifying results.
Find Laplace and inverse Laplace transforms.
Solve differential equations using Laplace transforms.
Solve partial differential equations using the method of separation of variables.

Describe the basic geometry and concepts in vector and to apply in some applications.

W o N o WU

Evaluate line integration, Surface integration and Volume integration.

10.  Apply line integration and Surface integration to engineering problems.



PHY 103  WanddwsutinAnwddinssudans 1 3 (3-0-6)
(General Physics for Engineering Student 1)
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The course provided for students majoring in engineering aims to raise the basic understandings

of the fundamental mechanic physics including vectors, systems of particles, momentum,

rotation, fluid mechanics, oscillations, wave motions and thermodynamics.

o g s 14

NaaWﬁn’ﬁLiaug“UaﬂﬁEﬁ‘m (Course Learning Outcomes)
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PHY 104  WanddmsunAnwiddanssueans 2 3 (3-0-6)
(General Physics for Engineering Student )
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The course provided for students majoring in engineering aims to raise the basic
understandings of the fundamental physics including electric fields, Gauss’ law, electric
potential, capacitance, magnetic fields, Ampere’s law, inductance, alternating current,
Maxwell’s equations, electromagnetic waves, seometrical optics, optical interference, optical

diffraction, photons and matter waves and atoms.
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Naé’WﬁmiLiﬂug%aﬁw%%ﬂ (Course Learning Outcomes)
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PHY 191  UjUansidndnaly 1 1(0-2-2)
(General Physics Laboratory 1)
AyrdsAunaw: PHY 103 visaiseuniaunuiyn PHY 103
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This course aims to emphasize on the basic understandings of the fundamental physics
in practices and writing shot reports. All topics will be related to PHY 101 and PHY 103 such as
the accurate measurements, simple harmonic motion, standing wave on string, moment of
inertia, specific heat of liquid, speed of sound: resonance tube, surface tension of liquids,
viscosity, rolling on inclined plane and Young’s modulus of wire by stretching.
L s a ¥ a .

NAANWIN13L38UIVDI3189Y1 (Course Learning Outcomes)
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PHY 192  UfTAnswEndalu 2 1(0-2-2)
(General Physics Laboratory 1)
Jyrdedunau: PHY 101/PHY 103, PHY 102/PHY 104 “Saiseunsauiuivn PHY 102/PHY 104
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This course aims to emphasize on the basic understandings of the fundamental
physics in practices and writing shot reports. All topics will be related to PHY 102 and PHY 104
such as Multimeter, Oscilloscope, charged and discharged of capacitor, Faraday’s law of
induction and transformer, the charge moving in magnetic and electric field, the interference
and diffraction of light, RLC circuit, the resonance in AC- circuit, atomic fine structure (spectrum
of hydrogen atom) and Plank’s constant determination.
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)

U =2 =

1. dnfAnwilanuiuiaveudenunlasuteuning danunswiean uazlifnaeniuvesou

v =

2. dnfAnwianusald welln Anudiwi nsesiioinemansivivade waviIesiieorns Ndndu

o [y aa cal a ¥ [ 1 I3 a a a e"g v
dnfummeasdidndineitesiunimeassmadvdnliy wagBiannsetindiugula
3. UNANEIAINITAEUII89UNTNRaDIRTUE 9T AETRI UNISNAAD I duidn TN WAy

a A e v
al,aﬂmauﬂawu%miﬂ

o«



MEE214  naAan3IAINIsy 3 (3-0-6)
(Engineering Mechanics)
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Introduction to Statics. Force system and equilibrium. General consideration on
structure. Friction and virtual work. Introduction to dynamics. Kinematics and kinetics of
particles. Kinetics of system of particles.
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
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MEN 111  &n3ANTTY 3 (3-0-6)
(Engineering Materials)
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Atomic structure. Atomic bonding. Crystal structure. Microstructure. Mechanical
properties. Chemical properties. Thermal properties. Phase diagram. Electrical properties.
Magnetic properties. Optical properties. Production process of products using engineering
materials. Design and materials selection process. Engineering materials family: metal and
metal alloys, polymer materials, asphalt, wood, ceramic, and concrete.
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
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PRE 380  LASWFANEAIIAINTIY 3 (3-0-6)
(Engineering Economics)
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Basic concepts in engineering economic. Cost concepts, Time value of money. Methods
of comparison. Evaluation of replacement. Break — even analysis. Depreciation. Estimating
income tax consequences. Decision under risk and uncertainty.

NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
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ENE 100 wuzidadnssulnindeanswazdidnnseiing 2 (2-0-4)

(Introduction to Electrical Communication and Electronic Engineering)
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Introduction to principal engineering concepts including real system representation using

abstract model (an abstraction) and level of abstraction, hierarchical structure and building



blocks, and design methodology. Introduction to roles of electronics, computations, and

communications in various application contexts. Challenges in engineering of electronic

systems, digital system and computers, and communication systems, and roles of the engineers.

Naé’Wﬁ‘miﬁ'ﬂuﬁ‘uaﬂ‘sﬂeﬁm (Course Learning Outcomes)
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ENE 101  dsysysuiazssuy 2 (2-0-4)
(Signals and Systems)
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System model as relationship of input and output signals. Discrete signals. Z transform.
Continuous signals. Laplace transform. Discrete system representations in various forms
including difference equations, block diagrams, discrete convolution, and transfer functions in
Z-transform domain. Continuous system representations: differential equations, block diagrams,

convolution, and transfer functions in Laplace-transform domain. Basics of discrete and

continuous system analysis including frequency response and transient analysis.



HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
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ENE 102 ﬁugﬂquwﬁmmﬂwzL‘f]uLLazaﬁa 2 (2-0-4)
(Fundamentals of Probability and Statistics)

AU MTH 101

IsAuFeunsauiu: il

A5 UN83Y:
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Sample and population. Graphical representation of data. Descriptive statistics. Random
experiment, Sample space, Event, Probability, Independent and dependent events. Bayes’
Theorem, Random variable, Discrete and Continuous distributions, Expected value. Joint
distributions. Use of software for hypothesis testing, confidence interval, and linear regression.
Applications to engineering.

HaANSN13I38uS (Learning Outcomes)
1. agudeuamien I uazaleilay

2. Anaenuasduresamnnnisel
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3. @enMshInLfiaennnesiuyateyanfiuauv
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ENE 104 n153as1eieasiniuaznisdnaessnisinemy 3 (3-0-6)

(Circuit Analysis and Simulation)

AyrUsAunau: 1l

AyrsAuTsunIaunu: 13l

A195UNYIY:
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Lumped-element circuit abstraction and linear electrical components. Electric circuit
theory and analysis methods: Kirchhoff's laws, Node and Mesh Analysis, Thevenin and Norton
equivalent circuit, superposition theorem. Transient and frequency response analysis of RLC
circuits. Phasors, phasor diagram and complex frequency. Power and energy. Three phase circuit
analysis. Two port network theory. Circuit simulation

NAAWSN15138U3Ya9318381 (Course Learning Outcomes)

1. eduswnAnvesnsiumaszuuliilu ssesvemhefidudou (lumped-element circuits)

2. TwAtian1sAsIeE 9 Iaknn1sIATISRRUULY N193ASIEkuUlnu Nuldeuniy
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ENE109 n1stdgnuuudainssadinsuddinssaini 2 (1-2-4)
(Engineering Drawing for Electrical Engineering)

a v o 1
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uazduiAL MU schematics THA6199) uazglalwiaug laslslsunsy dniuniseenuuy

Instruments and their use. Applied geometry. Lettering. Orthographic drawing and
sketching. Dimensions and notes. Orthographic projection of points, lines, planes, and solids.
Auxiliary view: points and lines; planes and solids. Pictorial drawing: Isometric and oblique drawing
and sketching. Sections and conventional practice. Drawing and the shop. Dimensioning standard
features, dimensions of size, location and correlation. Surface texture. Fits and tolerance.
Geometric tolerance. Screw threads, threaded fasteners, keys and splines, rivets and welding.
Gears. Springs. Working drawing: assembly and details, Introduction to computer aided drafting

Use of electrical and electronic symbols, familiarization with industry standards and codes
and familiarization with different kinds of schematics and other electrical drawings. Course work
performed using CAD software.
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HAaNSN13L38%3 (Learning Outcomes)
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ENE 200 nmvindmanmliiuaziaiasiiada 2 (2-0-4)
(Electrical Signal Measurements and Instrumentation)

Fztsaunaw: 14d
FrsauSannIannw: ENE 202
AN25U8IB:
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Nature of electrical energy in lumped-element circuit abstraction. Basic concept of electrical
circuit experiments, signal measurements, and signal couplings. Basics of voltage and current
measurement. Various instrumentations for measuring voltages and currents. Electric power and
energy measurements. Standard instrumentation and calibration. Sensors and measurement of
signals in other forms.
Naﬁwgﬂ’]ﬂ%ﬂ%iﬁad‘s’w%%ﬁ (Course Learning Outcomes)
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ENE 201 #ugrumsuvamdenuluiiuagszuumdslni 2 (2-0-4)
(Fundamentals of Electrical Energy Conversion and Power Systems)
JyrdsAunau: ENE 104
yrvsAuReunIaunu: 13l
A195UNYYN:
sysuvAvasnaInulugusng 9 lawandnuna ndsnuanuiou nasukas uaznasauliii
wdnmsvenAsosifialng ﬁugmmaﬁzwmiLLUaawé’ﬂmuLLmLﬂuwé’amu"l,w% ﬁugmmmsswdﬂ
masiiih - wannisvinusazunueessdenlasliinlussuuanemasluin  unasgnemasluin 3
wla uvdadiefdslin 1 wla wdnmsvhouvesewesliih - wdnmsvhauudeyiemedinly
Uszinunulasaielunisseuuidalai
Nature of energy in various forms including mechanical, thermal, optical, and electrical
energies. Basic principles of generators. Basics of solar power systems. Basics of power
distribution systems. Principles and roles of transformers in a power distribution system. Three-
phase power systems, Single-phase power systems. General principles of actuators. Basics of
AC motors, DC motors, and motor control. Safety issues in power systems.
HAANSN13I38U3va93183%1 (Course Learning Outcomes)
1. efunendnmsveamsuamdsausUduty wdanuna ndsmuaNieu naauuas Wiy
Fa Wundsanulnii
2. a%mWé’ﬂmsﬁ?ﬁlﬂmaqmmﬂamé’mml%lﬁwLﬁuwﬁwugﬂﬁu LAEVANN1IVBIUDAYOLADS
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seuiiugu
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(power systems)
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ENE 202 Ufjanisiugrunsialuiiuazidnnsotind 1 (0-3-2)
(Basic Electricity Measurement and Electronics Laboratory)

Jw1UsAunau: ENE 104

AB1VIAULSIUNSDUNUVSBLIEUNINBY: ENE 200, ENE 210

AN95UNIYN:
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Laboratory on electricity measurements and electronics experiments. Usages of signal
measurement instrumentations and other equipment including oscilloscopes, signal generators,
power supplies, volt meters, amp meters, multimeters. Experiments on the topics of electronic
device characteristics.
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
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ENE ngufirnuirazunazszuudlnuaain 2 (2-0-4)
301
(Probability Theory and Stochastic Systems)
Jy1UsAunau: ENE 101, ENE 102
FvUsAuTIunSauny: il
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wuzihnguianuiiazdy nslumanagiinseiszuuiifinanaliuiveu NTBULUNIEDRA
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An introduction to probability theory, the modeling and analysis of probabilistic systems,
and elements of statistical inference. Probabilistic models, conditional probability. Discrete and
continuous random variables. Expectation and conditional expectation, and further topics
about random variables. Limit Theorems. Bayesian estimation and hypothesis testing. Elements
of classical statistical inference. Bernoulli and Poisson processes.

WAAWSN15138u3 (Learning Outcomes)
1. vguimnuieandu uagnszuiunisalnuaain Welunauaginseiszuuiifanuliuiuey
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ENE 341  33UUAIUANLTLEY 3 (3-0-6)
(Linear Control Systems)

AyUsAunaw: ENE 101
a o o a ¥ [ ra
ArtsAusunFouiu: il
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AINYDITTUUATUANLUUN Wlo WA waz Wled niswadesvesinlana I5N1aAuessIn AIudl
@iesnIn A5n1saavaussaudnueinisadssuelun lnatsuazluaia sauvs dlaavasn ns
all a (% a < a <@

aaﬂLLUUizUUMUﬂmM@@, AIPIUANLUUAA WUULEAN WagLUUaA-Lan

Basic Elements of Control System — Open loop and Closed loop systems — Mathematic
physical modeling : Transfer function, Modeling of Electric systems, Translational and rotational
mechanical systems — Block diagram Techniques — Signal flow graph - Time response analysis
— First Order Systems — Impulse and Step Response analysis of second order systems and higher
order systems — Steady state errors — P, PI, PD and PID Compensation, Routh-Hurwitz Criterion,

Root Locus Technique, Construction of Root Locus, Stability, Frequency stability criterion —



Bode Plot, Polar Plot, Nyquist Plot, Nichol’s Chart — PID Design Compensators - Lead, Lag, and
Lead Lag Design Compensators.
Naﬁwﬁnﬁil,%&lui‘zlaﬂﬂ&ﬁm (Course Learning Outcomes)
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4. PpnLUUmAIUANEMTUSTUUAIUANTRFUL
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ENE210  gunsaldiansednduazinaluladled 2 (2-0-4)

(Electronic Devices and IC Technologies)
AyrvsAunau: 1l

Ay1UIAUISBUNSBUNY: ENE 202

ANB5UNYYN:
o ° a & & aa ¢ =% o o P A’
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AENwazLaznannIsvuvesialontazduesinlen; NINUTARND TNV ALAENTIUTANDT
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wa nsvieviuled wagnsnaaeuled; ﬁugmﬁmﬁummq%

Principle of electron tube operation; Basic semiconductor physics and P-N junction
theory; Diode and zener diode characteristics; Bipolar junction transistors (BJT) and field effect
transistors (FET): operations, characteristics, specifications, and DC biasing techniques; Analysis
and design of BJT and FET amplifiers; Basics of semiconductor technologies: wafer, lithography
fabrication process, IC packaging and tests; Basics of circuit layout.

HAANSN13I38U3va93183%1 (Course Learning Outcomes)

1. edueauaniRmdluiihussansisiningans uararsieifiiunisieans

2. ssvslassaienwmtidn uazwgAnssunisiinssud  vesseusefitou  uazlalen  uaz
NIUTARDIAN 9 lown BJT, JFET, MOSFET, FINFET
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Siannsetndnasisanaisnasuinloun lalem BJT wag FETs



4. 9FUIUNTTUIUNEANITIINAITAIAULES LAZUNUIMVDIa182995 (layout)
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ENE211  N1598NLUU299sHausaen 2 (2-0-4)
(Analog Circuit Design)

Jyrdsdunau: ENE 210
v 1UAUBEUNSDUAY: ENE 219
A195UNEYN:
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Differential amplifier circuits; Operation amplifiers (Op Amp): circuits, characteristics and
limitations; Analysis and design of analog circuits for basic functions including signal amplifiers,
filters, oscillators, integrators, differentiators, wave-shaping circuits, and mixers; Selected
applications of analog circuits in sensors and signal acquisitions, and in electrical communication
systems.
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
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ENE219  UfURn1s5999suauziontaznisuiasnd ey 1(0-3-2)
(Analog Circuit and Energy Conversion Laboratory)
Jyrdsdunau: ENE 202
AB1VIAULSBUNSDUNUNSBLIEUNINBY: ENE 211, ENE 201
A195UNYYN:
nsnnapsiieAnuinsviny uwag/mie Wensmudeuinnsdidnnsednduarasasind Tag
189N29935917391 ENE 211 uag ENE 202
Experiments for study and/or verification of electronic and electrical circuits selected
from ENE 211 and ENE 202
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
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ENE310 3iinwseindiandosdu 2 (2-0-4)
(Introduction to Power Electronics)

vUsAunau: ENE 210

AUsAUISIUNSaUnY: ENE 311

ANB5UNYAY:
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(EMI: Electromagnetic Interference) we939a5818nnsaindnnde waznrsidriulaniushimanlaiin
(EMC: Electromagnetic Compatibility)

Selected power electronic switches: characteristics, specifications, and limitations; Power
amplifiers: mode of operations and circuits. Switch-mode DC-to-DC conversions. AC-to-DC and

DC-to-AC power conversions: rectifiers and inverters. Power supply and power management



for electronic systems. Motor-drive power supply. Basics of electromagnetic interference (EMI)
and electromagnetic compatibility (EMC).
Naﬁwﬁnﬁil,%&lui‘zlaﬂﬂ&ﬁm (Course Learning Outcomes)
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ENE311  #uguniseenuuukdnsiuiididnuseiing 1(1-0-2)
(Fundamentals of Electronic Product Design)

JyrdsAunau: ENE 210

JyrUsAuTsUNTauiy: ENE 310

A195UNYIV:
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Printed circuit board (PCB) characteristics. PCB technologies. PCB layout and software for
PCB layout design. Guidelines in designing PCB layouts for embedded electronic systems: signal
integrity, current capability, signal coupling, frequency effects, electromagnetic interference
(EMI), and electromagnetic compatibility. Practice PCB design for circuits selected from ENE 310;
Electronic case design and considerations. Challenges in embedding electronic system as a part
of a product.

HAANSN13I38U3va93183%1 (Course Learning Outcomes)
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ENE 220 wdnnisszuulnindesns 1 2 (2-0-4)
(Principles of Electrical Communication Systems I)
JvrUsAunau: ENE 101, ENE 102
AvUsAuseunFouny: 1l
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Principles component and model of communication system, Fourier Transform to find
spectral of signal, Convolution to find output of linear system, Transmit and receive the
continuous modulation signal (AM, FM, and PM), Frequency Division Multiplexing (FDM), Analog
modulation system for wireless communication. Sampling technic to transform analog signal to
digital information, pulse modulation with digital information (PAM and DM), Quantization and
binary encoding for PCM signal, Binary line coding (NRZ, Polar RZ, etc.), Time Division
Multiplexing (TDM)and baseband pulse transmission system with Additive Gaussian White Noise
channel (AWGN) in wire transmission.

HAANSN13I38U3va93183%1 (Course Learning Outcomes)
1. esuegUiuudyaadluinum LLazLLanﬁfJuaLU@%MﬁmmwmiuLLﬂuﬂawuﬁié’

2. @vUIIMITMAIAUIenINTEUULUUAITeSlA
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ENE 221 wndnnisszuulnidindesns 2 2 (2-0-4)
(Principles of Electrical Communication Systems II)

Jy1UsAunau: ENE 220

v 1UeAUsEUNSDUAY: ENE 222

A5 UNYY:

o

JPUUNSHOETATTR YinsUuuudayaiavia Maisiateyanaiatioidu nsasiuaznissu
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eiRBue fiRde Fidue Wudy dosdyaiauuudiiauauainud uwaztedyiauuaInviane
Funaang

Digital communication system, Types of digital formatting, Basic digital information
encoding, Modulation and Detecting pulse communication, Transmit and receive high
frequency digital communication (ASK, FSK, PSK, CPM, DPSK, QAM, and M-ary signals),
Communication system link analysis, Modulation and coding trade off, communication system
synchronization, Multiplexing and Multiple access (FDMA, TDMA, and CDMA spread spectrum),
Bandwidth limited channel, Multipath fading channel.
HAANSN13I38U3va93183%1 (Course Learning Outcomes)
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ENE 222 UfjiAn1slnfindasns 1 1 (0-3-2)
(Electrical Communication Laboratory 1)

rdeAunau: 1l
AB1VIAULTBUNSDUNUNSBLIEUNINBY: ENE 220, ENE 221
AND3 UV

mi‘mmaaﬂL‘ﬁaﬁﬂm@ma"’ﬂwmmaﬂizuﬂvﬂﬂﬁ?{'ami wardIulIENaULEUBITTUU tAlA 2993
LLazszUUﬂﬁﬂgﬁmmm WuULeLSH LeThBu wazn1snaad nsdeasLUUAITTa

Experiments on basic communications and telecommunications both systems and
circuits: AM and FM modulation/ demodulation, pulse modulation, digital communication.
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
1. veaeuileAnwinnAnuAYeITEUUARaS 30 druUsznauvesEUUAasUUUAS o Aidonn

91731 ENE 220 wag ENE 221

2. YUY NILITAMNUANISYINUTBNEIUUTENOULDEURITE ULF DA SR

3. AANUNTETENULANNLAINUA LaZLEARIERNIINITHASYSISUIUNITYINAIULAZ S84

ENE320 msdeansidane 2 (2-0-4)
(Wireless Communication)

AyrdeAunau: ENE 221
A1UIAURIUNSDUNUIBLTIUNNNDY: L]
AR5 ULV

mwﬁizwmﬁamiﬁma wdnmsdeanslgane AMANYAULLAZNANTENUVBINITUNINTEINY
AAL mﬂﬁﬂmsua@l,a%’u ALY ﬂmﬁﬁﬁﬁaﬂiaﬂé’@apmlﬂLJ@%%?T wdnnsTaRnEnd du
Feusodmiuszuumsdeansliane wassrunmsindedoasliangluszuu 36 4G 5G wazuualiy
Wnsgulvd sruuwagan Manfessuusuunvanegldiazn1sInn1siudyy1mTunIu ANNRUeY
vosdyeyralians mmQmaqﬁaqﬁ@mwm1§awaﬁﬁ;ﬂ%mwﬂﬂ’jmﬁq WAy SEUU MIMO

Wireless communication system; theory, principle of mobile communication system;
characteristic an d impact of radio propagation; modulation techniques; speech coding; diversity
channel coding; multiplexing technique; interconnection components for mobile

communication system; standards of current mobile communication, 3G, 4G, 5G and beyond,;



cellular system: multiple access and interference management, capacity of wireless channels,
multiuser capacity; MIMO system.

Naﬁwéﬂ'ﬁﬁﬂui‘umiﬂﬂ%‘m (Course Learning Outcomes)

1. B%U’]EJﬁ"J‘L!‘USSﬂE)ULLﬁ%ﬂNﬁﬂHﬁU%“U@ﬂi%UUﬁ@ﬁ’]ﬂ%ﬁ’]ﬂ
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3. Anseidisudisuanuannsavesiusinneanisieanslaefidonin

a

Uszynaldinsatiedeansiiaedulandidenun

ENE321 aav1enisiedansdoya 2 (2-0-4)
(Data Communication Network)
AyrUeAunau: ENE 221
a o o/ = 4 o/ 1
AgrUsAusBunFouny: 1ud
A5 UV
NANNISLATOUNADURIADT AID19TI90INTOONLUUIATOUBUAEINSINADE waluladlng
InApauaziATEYY NSITaNsD NMTTBNABTENIINATEYIY NSWeNreTEnINLATU B TUAIYALNTIY
ABATIYONTENINUAIENIE NITAIVANAIILLBTALATEYIY NMTIAATINTNEINT Vayaseninalaneniy
ANUUADAABLATOUIY WONWALATY
Key principles of computer networking, examples from the real world of network and

protocol design, protocols and networking technologies, getting connected, internetworking,
end-to-end protocols, congestion control and resource allocation; end-to-end data, network
security, and applications

s -4 = 14 a .
NAANWIN13L38UIVDII189%U1 (Course Learning Outcomes)
1. a8uigdulsznay  MIINY LagiiuIuanAMENYMELALANAINNTIVRITEULLAS 08I Y
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ENE 322 ﬁugm&ﬁnmaﬁnéum aelonas wazanedadayyiu 3 (3-0-6)
(Fundamentals of Optical Electronics, Optic Fibers, and Transmission Lines)

Jy1UsAunau: ENE 325
AyrvsAuReunIauny: 13l
A1D5 UV

wdnnsdEnnsedinduaaiody ssuvdeasmeuandou viethaduuasdnuaznisndeud
wosued sinvedulunidlas n13asie dazvlavonadaloumuiiaiuaznislaeuy nsasLarIu
wulowi AuanvuzvomaIiilauas uazimsulas vliavesdyausuniulumsusas n1sanvouy
Fuanauaziamestuluszuudeudedygiomas  sdwnsyuUdeurodyanmead Trluesy
wozSndidowiu wletredemsuuuiiang: 1o T o1l 3 oY wesn nsdeuste wazraTbesiu s
wanr3etis  Suaunnsdwingg  fansesrdu  fanveudynn  ARUANNSENULAZARUAYTOU
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Aoulndn sllaveunla aeaiundeuuuliiidas angiadasiuuny wazanasgiuaeadalutagiu
Introduction to optical electronics, optical communication system; Dielectric Waveguide
and propagating conditions; Fiber optic cables, types, parameters, production and application;
Light transmission via optical fiber; Light source and light detector characteristics; Noises in
optical receivers: shot-noise and thermal noise and etc.; Signal degradations, attenuation and
dispersion in fiber link; Fiber link budget calculation; Basic concept of FTTX, Wire
communication network: Y, Z, F, G, H matrix, relation; connection and basic circuits, network
transformation, transmission quantities, wave filters, attenuator; incident and reflected waves,
standing wave ratio, line characteristics for open, short, terminated load; reflections in time
domain, matching network with reactive element, near-end and far-end crosstalk, composite
line, types of cable, and unshielded twisted pair, coaxial cable, current cable standards.
HAANSN13I38U3va93183%1 (Course Learning Outcomes)
1. aduemannsviauvesgunsaldidnnseiinduas
2. efungdulsenauaznsnuvasdttayaiuanslewiiwag
3. a%maehuﬂszﬂaw,azmsv‘i'musuaqmidﬁazﬂaa%ﬁaﬁwau JURINHIUENS AT YU YiseaIUn
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ENE 323 ﬁug']umﬂmmmLazmsLLwiﬂ?{uLLﬁm?inl%lﬁﬂ 2 (2-0-4)
(Fundamentals of Antenna and Electromagnetic Wave Propagation)

JyrdsAuniau: ENE 325
AyrtsAusBunIauny: il
AND3UYAIY:

ﬁmuﬁugmuazmwﬁ aumsuundiaad dnanlwiivag eduiuinuiensy  msiadoud
maﬂﬂﬁuﬂwuauauLLa3&1’313’11‘1/4‘1?% mmﬁﬂﬁuﬁa W@Sﬁéjﬂmﬂm@% wazm ”ﬂﬂﬁ'u ﬂg‘uﬁﬂﬂig‘ﬂ‘ULLﬁgﬂgu
agyiou n3negUaunsvealiamnisunsnsyay unasnszareaduuuugalelensodn sunuuias
LAZAUIN ANINLIZANANLAZ DRIV ﬂ')?Mﬁ?ﬂﬂ’]ﬂ@ﬂ%@ﬂ‘ﬂ@ﬂﬂ'ﬁﬂig"\ﬂElﬂ’gu ﬂ']iIWﬁ’]vL’isg“U@Q
AAU UsgAnSnm Luuding nsunsnszansangunsalnssua AaaudRnisunsnszaievesatsenia
WUULTLE Y @188 1NIALDIEIR ULUULEY ﬁ’]EJ@Wﬂ’]ﬁLLUUi']EJﬂ"IUSEJﬂ ﬁ’]EJ@Wﬂ’]ﬁLLUUhJIﬂiﬁGl%U L&l
ameadelvnddmsunisussgnaldanuludagiu msindnwagdnmzvasaeainie

Basic definitions and theorems, Maxwell’s equation, retarded potentials. Uniform plane
wave, motion of wave in dielectrics and conductors, skin depth, pointing vector and power of
wave, incident and reflection of uniform plane waves, formulation of the radiation problem:s;
isotropic point source; power and field patterns; directivity and gain; radiation impedance; wave
polarization; efficiency; bandwidth; radiation from current elements, ground effect; radiation
properties of linear wire antenna; linear array antenna, log-periodic antenna; microstrip antenna;
modern antenna for current applications; antenna characteristics measurement.
HAANSNT3138U3Y931831 (Course Learning Outcomes)
1. AengimgAnssuvesndumivaniuinluguanudiuanseiu dleipAouiinueINIAuaL
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ENE 324 Uftiamslndindasns 2 1 (0-3-2)
(Electrical Communication Laboratory II)

JyrdsAunau: ENE 222
AyUeAuiTaunTauiuNIasBUNINaU: ENE 321, ENE 322, ENE 323
A195UNEYN:

mMaveaeaffuiietnensdemstoras  mMmeasmedevmsduduloniniuas  aods
Toyuned oA wazaduulivaningn Tnewdeniidenisaaesanndyn ENE 321, ENE 322 uaw ENE
323

Experiments on data communication network, optical fiber inspection, transmission
lines, antenna and electromagnetic waves. Experimental topics selected from ENE 321, ENE
322, and ENE 323
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
1. mmaauﬁam@ma‘”ﬂwmz MIDANUAIITAVDITLUULATOUIY LazaIUUTENOUVDITLUULATOUNE
2. veapuiomaudnuae viomnuannsavestesdom sinunduLsimanini
3. wmaa«,ﬁam@mé’ﬂwmz V3 OAINATNNTOVDIEIERAN TN TLLAY HuAAd I warsAdy
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AIMaUNTETIBNULANNAUA Lazldnteonten1siasessuluASYIRaNUILaYSI89Y

ENE 325  aunuuasaduusimanlulin 3 (3-0-6)
(Electromagnetic Fields and Waves)

dsAunau: MTH 102

FtsAuiFsunTouiu: 1l

AB5UEIYN:

MyeTinnmes 3 dfdwiuiming  auuliihatn nguesnaeuy  warAUTNYES
awaliih ngueaniad waznisgeen ndsuuazdnan il dduazauulnin dufuusegliih
aunstheauaraunsalans auuwdivanadn nglulen-e1miv nguedieuuys Asauaznguia
Tand Anuvunwsiuaususivan usausindn Januazdandenhlnih aunuwsivdn Tdhdsusun

MINLIAT UATANNITHUNTLIAE NHUeITIad



Three-dimensional vector analysis for engineers. Electrostatic fields: Coulomb’s law and
electric field intensity, electric flux density, Gauss’s law and divergence, energy and potential,
conductors, dielectrics and capacitance, Poisson and Laplace equations. Steady magnetic fields:
Magnetostatic fields: Biot-Savart’s laws, Ampere’s circuitry law, curl and Stoke’s theorem,
magnetic flux density, magnetic forces, materials and inductance. Time-varying fields and
Maxwell’s equations, Faraday’s law.

Naé’Wﬁ‘miﬁ'ﬂuﬁ‘uaﬂ‘sﬂeﬁm (Course Learning Outcomes)

1. afuengAnssumsiinaunlifuarauuwdvdnuuuadndluanizaivau wu Wihade uway
nszuanssivaluaedni lureain Wusu

2. a%mawqﬁﬂﬁmmmuﬁﬂﬂgmmL%ﬁﬂiﬂ/\lﬁﬁﬁﬁmiLﬂﬁlauLLUa\‘mmnm maiéfamwmuam ey
NaTh iR

3. oduednunrresmniandnvazveseauusimanini vl levlluesesdleviossuultin

warszuulwihdeans

ENE 130 nwnnisiusunsumsufiamasilosdu 1 (1-0-2)
(Basic Computer Programming Languages)

Avrdsaunau: 1l

AvrUsAuaunSaunu: ENE 100

A5 UNYYN:

Tuwan AR LA UTUTWNTY; AOLRINeswazlUTWNTUATE AT BY; ﬁugmmaammmi
IﬂiLLﬂsm%uqalﬁLLd nszuIunIsulasInwInsiusensuduniwiedes neduius (syntactics)
LAYAIUNUIY (sernantics) YOIAIUTIEIEA18A1INSIUTEATY; TATI@S19n15UsTeemasly
TUsunsu 18un Tassadrsdmsumsimunsdadugidu Tassadrsdmdunisingn waslassadiaiie
maiden; fawustulusunsuldun unuim nsuszna wagn1siviua; n1sleuluswnsudientwd
Fenun dwmsumsuidagmendemnssuliindeansuazdidnnseindfidenu

Stored-program computation model; Computers and machine language; Basics of high-
level programming languages: syntactics and semantics of a statement, compilation and
interpretation process; Structures of a statement in a program: sequential, repetitive, and

selective. Variables in a program: roles, data types, declarations, and assignments. Procedures



and functions; Programming practices of selected programs for electrical communication and

electronic engineering using a selected programming language and development tools.

Naﬁwﬁnﬁil,%&lui‘zlaﬂﬂ&ﬁm (Course Learning Outcomes)

1. esvglumanisArnaiuuiulusinsy wagsunumassniwinsiusunsululumanisauau

2. 93UIEeIRUTENOUTBINMINTIUTUNTY waZlASIad19n1ToSuEAd;
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5. Mypmenvinaineimulusinsilunsdeulusunsufioudtafiugiuiuimnss
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ENE 230  fugiudanssfinuaziasadretoya 2 (2-0-4)
(Basics of Algorithms and Data Structure)
F¥UsAUNDU: ENE 130 %50 W8ULiI
Fntsauissundounu: 1udl
AN95UYIVN:
nsuntymaigdanesiy; Iﬂsqa%fﬂﬂsﬁauuaﬁugmlﬁl,m 15158 M1979 A ATLAn A9RAA  hazy
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3; danesfunisifeadidunuusie q luussiauves lassadedoya wallAn1soentuy wasn1s
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Algorithmic problem solving; Basic data structures: arrays, table, queues, stacks, linked
lists, and tree; Various sort and search algorithms in various aspects: data structure, design
techniques, and algorithm analysis; Hashing; Graph data structure and related problems: graph
traversal, minimum spanning tree (MST), and shortest path; Algorithms for selected problems
in electrical communication and electronic engineering.
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
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3. Jenstaussoussasieudisudanesfiudmiusanesiiufinuludvni
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ENE 231  3A9N330T2UUAING 2 (2-0-4)

(Digital System Engineering)

AyrvsAunau: 1l

v 1UsAUIsHUNSDUAY: ENE 232

A195UNYIV:

asauwma  laun  anungueznTinUsunaasaundluniieresdn  uaznsinsia

AsauUmAnYaEgTNAIN; umﬁimﬁ%ﬁaLLazu‘1/1mﬂumia%ﬁﬁzwﬁ%’u%uqa PANNITVDIINTT

rouTiudunazanin  loun  fvadayudusasilanduasin  ngueseunsalreutiudunaznisiily

Usznauidunges msadvgunsalmoudiudusmamaluladfues; niseenwuunazadaszuuddvia laun

%

NM5EUAIITININRTADIN NTAS19978 ROM wag LUT Asasasneammdneas (MUX), seuudmiu

aa v [

Wea laun gunsalin1sdndeyafdviauasidames LuIARYEAATOEIUEAINA N1TRBNLUUTEULTAIY

= ¥ aa o a

LGUEJamaImLﬂﬁ%ﬂlﬂ%aﬁmﬁmuzﬁﬁm; M3IAAINLENINSATRITEUUAITaRaTINATIANTSEBNKULLTE
Lﬁummmmm; A5MIABRNNIIFINTTUSTUURITA; THnvadlaTRava; N15UmMANAIAINTIUTLUY
AvafieeenuuuszuuATTanududoutunans laun lulasinswawesuia RISC wuude
Information: definition and quantitative measure as number of bits, encoding using digital
bit string; Digital abstraction and its roles in building a highly complex system; Principles of
combinational and logic circuits: Boolean algebra and logic functions, static disciplines of
combinational devices and circuit composition, realization of combinational devices using the
CMOS technology; Combinational system design and implementation: logic circuit synthesis,

ROM implementation, Programmable Logic Array (PLA) implementation, multiplexor (MUX)

implementation; Sequential systems: memory devices and registers, finite state machine (FSM)



abstraction, sequential system design based on FSM; Digital system’s performance measures

and design techniques for improving performances. Design tradeoffs in digital system

engineering. Application of digital system engineering in designing a moderately complex digital

system - a simple RISC-based microprocessor. Types of digital ICs.

Naé’Wﬁ‘miﬁ'ﬂuﬁ‘uaﬂ‘sﬂeﬁm (Course Learning Outcomes)

1.

10.

DBUNYAMNRLIYUDIANTAUNA NITIAUINIATAUNA Uz sHaasaunamealsn (bit
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BFULVANNITVRININETINAIE  nuasgunsaluuumenduduwazngn1susenaulsaoud
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dA312993Peu ITUILIAENIINATTIAINIT.  LATIATIZINIAITNAIINIIIVBINITADY
Tudurunnan

23UNENANNINTTINNY waen1saiunsalrendiuduseiuinvaemaluladdyea
95U"8N159119UY8I ROM, MUX waz PLD warai1easaaudiuduauindnsas ROM, PLA uay
MUX
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ONLUU NISHUATIZN LAZIATIZATEUUTAIUTIAA8NS I lum Al UAToIan1uEIin (Finite
State Machine) 138 FSM @vsuszuunilanududausi tamediies
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ENE 330  A1SWRAILNSZUUaNDINailaf 2 (2-0-4)
(Embedded System Development)
vnUsAUnau: ENE 231, ENE 232
AUsAUISIUNSaUAY: ENE 331
A9 U1V
syvvanenatiaddosdiu taun andnenssy TawumsilUldny wazaurimeiidesmy
TUPONLU: NTEUIUMSHAIUNSEULaNRInailaiarialy Taun 35mswaun vesanaaou YAGONNIS
Wonswa; %%ﬂ’]i’e)ﬁ]ﬂLL‘UUIG]EJIGﬁlIL(ﬂaL‘ﬂug’]mﬁlaﬂ’]iﬁﬂﬂ’ﬂm%’]ﬁyamﬂ; st lunaluasieenenis
TN KIS SIUA VBT AWIT; ToINAAVDINSHEINTlLaznsaeaUN lun1509nLUUITEUURIAT;
seuvdpanslussuuile; wuumnﬁmﬁm%@gauwﬁhﬁa; AT TEUVaNDInalsdid mTuleym
Fidonun
Introduction to embedded systems: architectures, application domains, and design
challenges; Generic embedded system development process: methodology, evaluation board,
software tools; Model-based design methodology for embedding intelligence; Resource
limitation and design tradeoff; Implementation of models using software/hardware codesign;
Communication system in embedded system. Embedded data acquisition system;
Development of embedded system for selected problems.
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
1. aduienann1s unum wazdnsniwlunisldanussuvanasnaiedn Tulawunsldnuse 9 wag
dlafestosfnuazanuimelumsiannssuuiitenisidnumantiu
2. BB UNUNTTUIUNAILNTYUUANDINARIFILUUNSIUEDUTINIE NI NN IS LaYa1SALIT
(hardware/software co-verification) [ioad1auuanga %dauﬁuaﬁzwﬂauﬁaL@@%LLaza'auéuaq
FPGA
3. a5ulenannIskaznszuIunIseanLuussuUlneldlueadugu (model-based design
methodology)
4. Wawszuudwsulandnsldanuiidonan laud ns@eudervun nseenuuu MIads nsnau

GRIVEIANY]



ENE 331 UjjuRnisszuuauaenailesn 1(0-3-2)
(Embedded System Laboratory)
AdsAunau: ENE 232
AdeAuiFeuniauiu: ENE 330
AR U IV:
nMsUfiRieAnwMIiy videiflemuasuszuvauesnailiiidoninaininn  ENE 332
1dun sulunndumeuresnswannszuaesnatdmiutlymitdenin
Laboratories for study or verification of embedded systems selected from ENE 332
including all tasks in embedded system development process for the selected problems.
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
1. lyagewrinasmesimunssuuaueanailindmivuedaiannidonun
2. aheunuussuuanenailshdmiulangiidontn Tasnsldanuianin ENE 330
3. SressuarvinaeiomIUABULAYIAGEUAIUANY 9 YaTzUUALBInailsfTiaLY Vuuasanaaay
Adonan

4. AWANUNITI9NULIMIUAINUA BaZLEAIBNTIN15HTe55TUTUNNSYINNAULALS 189U

ENE 334 szuunauiiawmasildlulasinswawasidugiu 3 (3-0-6)
(Microprocessor-based Computer Systems)
AdeAunau: ENE 231
a N | 14 [ e
AgdeduEBunTauiu: 13l
AB5UEAYN:
an1lnenssunglukasyaddaesssuululasinswawesingldlulasinswawosnidonn
Wosduvesszuunaniiamesnldlulasinswawesidugiu szuuda mnudiaiioulazszuun1sinnis
eANuTlusEuUARNIWeS aunsal Bune/Adwing soUTe laun ssuuaniawls n1sdumeini
nsndmdeauTlaenss warnisivavesteyawuuiluany syuupeuiamesiasaiielules
InstoawesMasnyl seuudan1sidowu N15USUTEUUTANITHAENISANAITEUUTANITUUSEUL
a s A
ABNTLABSLEDNI
Microprocessor architecture and instruction sets using a selected microprocessor as
pedagogic examples. Introduction to microprocessor-based computer systems. Bus systems.

Virtual memory and memory management in computer systems. Peripheral 1/O devices:



hardware systems, interrupts, direct memory access (DMA) and data streaming. Selected

computer systems. Introduction to operating system (OS). Configuration and installation of an

operating system on a selected computer system.

Naé’ws‘msl,%'ﬂuifmaasw%m (Course Learning Outcomes)

1. esvwaninenssuvessruunauiumesililulasluswawedfidus Tnsannsoesuienisiva
vosrds uaztoya dmiuszuuneuiumneslidenuniufods

2. 95UNBLUIAA NANNIT KAZIZUUSNITALITVDY NUIBAMNTNALDULATNITIANITRUIBANTN Ty
syuuneNfinmesiidenundused

3. OBUILMUIAALATMNENNITVRINITAUMDTINY UazITEUUaIsARITVRINITIANTITUITRYALUN-88N
sruuReNiamesiensBumesT Tussuuneufimesiiionin

4. oBUNBLNAN 18NS WarsEUUESAWIS tienshedeyauuy DMA (Direct Memory Access)

5. esuneluslaneaveansieanssenimeufinmosiugunsaidurunesn UART, SPI, 12C wagnasn
Sufidenin

6. Jeuldsunsudieniw C wuulifssuudanisdmsunsidnussuupeuiinges ey
YOAINUA

7. esvtlasaadisiiugiuressruuiansdund  wasmsUiussuudaniaiteliiussuunoufaunesi

Bhiat

ENE 335 1fjiian1sszuumaniiiaas 1 (0-3-2)
(Computer System Laboratory)

FUIAUNDW: ENE 232
ATsAUISaRNIaNNUKRIBITEWNNNAK: ENE 334
AN25UEIBN:

3l faednminisrinu niaeniuseuszuuaeuinaasiiienunanis ENE
334 VLGTLLﬁ ﬂ’]in@'&I%’]I‘L]iLLﬂiﬂJﬁ’]ﬁ%@ﬂ’]ﬂ‘ff{‘l’]%ix‘]JUﬂEISJ‘VL\]’JL@agﬁlﬁwﬁLﬁaﬂ&l’] ﬂ’]ﬁa@]@lg\‘iLLﬂZﬂ’]i
ﬂ%’mzuuﬁ'@m‘mm:uma&lﬁama‘?ﬁtﬁaﬂm ﬂ’]iWy(iJJ%’]LW%&ILL’JSgﬁ’]%%“Uﬂ’]‘ﬂ“ﬁ/\‘i’luﬁLﬁamﬂ LR
m‘m(ﬂaadLﬁiaﬂmaauﬁaﬁw”@umuuua*f@w”@umﬁl,ﬁaﬂm

Laboratories for study or verification of computer systems selected from ENE 330 including
standalone software development for selected computer systems, installation of an operating

system (OS) on selected computer systems, firmware developments for selected tasks and



computer systems, and experiments to verify the developed systems on the selected development
board.

[ 6 ~ ¥ a .
NAaNbNIILI8WIVBII18721 (Course Learning Outcomes)

—_—

l#ramandursnaamnzuunauiiaaiiwILveTanmNiaanan

2. swdunuuzuuaeniiaaiimilandniifenan lasnmshasdanuiannicn ENE 334
3. nasgdianasauTaniLI3 K881 TAUITEIRGAN 9 VBITZULABUNILABTNNAIW
4

RINAIIUHRIDTIBNN %VL@T@]’] NANAUA LAZLEAID aﬂﬁ{'l ﬂ’]iﬁ"ﬂ%ﬂﬁiimluﬂ’ﬁﬁ’] NRITELRSITENTY

ENE 370  duuun 1 (0-2-3)
(Seminar)

AvUsAunew: U3

AvrUsAuseundouny: il

ANB5UNYAYN:

g bisInvsngdunnayguasnsdunses laun  wnnssukazansing  ARfusisaumns

Y

a a

%’a%aaaulaﬂuazaﬁuaw‘é Uszifiuiienfunisaennany uavgiudeyasidnnud; uusuuInszuIuNs
s nanuvaueIdeLSInAeRfian nsadugiuauivesiaes matiaueidemiindeyady
wnAdia warISnsInndradde Anthiavenanuandefifiundidenu

Introduction to intellectual properties and their protections: innovations and patents,
publications including on-line contents and copyrights, plagiarism issues, and knowledge
databases; Guidelines to data searching and reviewing processes, knowledge base building,

presentation of technical-intensive contents, and discussion of research result.

HAANSN13I38U3va93183%1 (Course Learning Outcomes)

& Y oa ¢

1. dufuddnfiuisumiddeyassulauniluiinestosiuiite wieusswudyvameidanin

2. FIANTIEUAU (inquiry) KAEANENTAUWALALDIARNIINARRLHTLFRNIN LNENUAIAINLTD
duaunaald

3. ausilevnannddifiuinifenunludnuaevesmisduiyr - ihauladedilenegluaviieniu
- a v o &
R RNMUPCLEIRYY

4. uanseeniensheneusedaseidunisiiaenaugau

5. WAPMEaNIINISVINUTIuAuead iy



ENE 371 Wn9unngnevnssy 1 (0-6-3) (S/U)
(Industrial Internship)

AvUsAuna: g

AvUsAusaundouny: Ll

A9 U1V

20

Uszaumsalimshauluniegeamnssulugiuedinau - angldnisiuiuguavesunainsves
mhenuidnluiinay
Work experiences in an industrial section as an intern under a supervision of the
personnel assigned by the unit under which the student is assigned to work.
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
1. ssuwanwazauluANsulnseuresiLe sl usEIeRngu
a%mEJ?%&ﬁlﬁL‘%&luﬁmﬂﬂ’ﬁ?]ﬂmu wazmsthanudluldlunisieu

a a

2
3. LAAIBDNINANUSURAYDUABDIIUL WALNISINNITINUNA
4. waneeeNianuTaTesTILLarANSIINIUNMYUTAlILA N3shwian AnuAITHAREDUY uas

saa & v

N5y wediusha 1Wusu

ENE 372 Tasssududanssulnihdoasuazdidnnseiing 1: mswauainte 1 (0-2-3)
(Project in Electrical Communication and Electronic Engineering I: Proposal)

ArdsAunau: Ll
AnUsAussunSaun: 1l
A5 UNYIY:

msfnwduaiiiieaidelauslassuiidmnssuliihdeasuazdidnnsedng laud ns
fvuatlamn daguszasd waznseunmiau mMavuvnuesiruiuasuiiietedusiin nmsiden
LUIINSRAYifnun wagn13INRLN1TYY

Research study to form a project proposal in electrical communication and electronic
engineering including problem statement, objectives and scopes, literature reviews, choosing
the approaches, and planning.
HAANSN13I38U3va93183%1 (Course Learning Outcomes)

1. WeudommuaveIssuuAuRUUNADINIase Inen1simuatym Tngusvasa uasvauian



2. fvuanszurumsnsaisiuLuuiiimun uazeSunemgaaigi lideldinnssuiunsidentd
aghlinsasssunuuiinmuadusald

3. Wouteiauelasins wagtiauelassmsfidou Tiduisensuannssunsndunses ivihillae
919158UsEIMaNans

4. e mesieslunmihdeiauslasinu uaginninssinsinuveseaiietlugnis
USuugaunle

5. uanseendamiuiisveusonuluniuiuiiavey waznsianisnuia

6. uanseanisanuiiaiesssunaraussslumsvuialdun Msdnvinat maaswioddu way

o ea

Sy weduiusne [Wuduy

ENE 373  nisimsguniaudmsuannadnu 1 (0-2-3)
(Preparation for Cooperative Study)
AvrdsAunau: 1l
AvrvsAuiseunFounu: 1l
A195UNIYN:
WUZLUNTEUUTNAIYI0INITTINNU tazasusssnlunsviney; ‘V]‘U‘muaaﬁmmifuagﬁﬂwﬁﬂﬂ
dmsunmsiaulugiugians laun ns@susisay nsdiauey waznsvinuduiiy
Guidelines to working ecosystem and work ethics; Reviews of generic knowledge and
skills for working as an engineer including report writing, oral presentation, teamwork, problem
solving, and learning.
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)
1. eduednuaeihluvessyuuinmivesnsiheu Wisufisuiussuuinamiiluvesnisane
2. \Jeueduievinuzuazeuannsavesiedutiagtu wasidhmnenadwsnaiFoudiideanislasy
ANANNAANY
3. wanseanivnnufuiiaveu uagnsdnnisu lunsvhadlugugaindnvesiuionsuitymly

A0NUNTI1ARITLEBNUN



ENE 470  Tasseusudanssulnihdesnsuasdidnnsefing 2: anafiomud 1 (0-2-3)
(Project in Electrical Communication and Electronic Engineering II: Progress)
Fy109Aunou: ENE 372
AvrdsAuisaunFounu: 1l
AN95UNIYN:
mMshenuisouasiauiisadsiuiuuaudemnuawazurunuiingdludeiauelasan
(31 ENE 372) angldinnsifuguavesenansediiusnmlassny
Carry out the research and development (R&D) works for engineering a prototype system
specified in the project proposal (ENE 372) following the project plan
HAAWSN13I38U3va93183%1 (Course Learning Outcomes)
1. Suiinvdngiuvesnsvieudilévinld wu uan1svaaes Mssiaes waznsUszau s
2. Vsuuunilissnganfvanuzvedassnu nienfuesunemgnaresnisuiuasy
3, Jeussnuauinntiivedasiny wasiiaveanuinmi Wdufisensuainnssunisianiy
awfnamth vimihiilage1a1seuszsmdngns
4. oduisunumvesiedumsihanuluii wazinninsaiiieuusudlaiaies
5. wanseenteAUSURATEURBIY WaYNITIRNTLTIA

a

6. uwanseonieANiivsesTINkazAMTIHIUMTINUARLALA N135n¥Ia1 ANUAITHARRDY uae

< v

= v o saa
ﬂ'ﬁﬂJNHT’JSﬁMWUﬁW@ AU

ENE 471 Tassoudnudeanssulwihdeassuazdidnnsaiing 3: nsids 1 (0-2-3)
(Project in Electrical Communication and Electronic Engineering lll: Delivery)
vUsAunau: ENE 470
AUsAussUnSaun: 1l
A5 UNYY:
Msvuddeuasiauiioadsdunuunutafmuaazwaueuiingludeiauslasseuy
(3 ENE 372) sarlasannanufniviivedlassany (ENE 470) aneldnsiiuguavesenansdiiuine
1AT9U
Carry out the research and development (R&D) works for engineering a prototype system
specified in the project proposal (ENE 372) following the project plan and continuing from the
progresses that have been done in ENE 470



Naé’Wﬁ‘miﬁ'ﬂuﬁ‘uaﬂ‘sﬂeﬁm (Course Learning Outcomes)

1. Suiinndngrureamsvinaudlévily 1wy nanisviaaes nsdnaes uaznsUsyyy 1usy

2. Uuumanilimngauivaniuzvedlasenu wioudueduemgpavesnsuiuiasy

3. Weunenuganevedasinuiiediny  washauenanummilasny  Iiduiiseniuan
n3IUMIATI95U vmihillagenansduszdmdngns

4. wansoonfannuiuinvousesy wazMsinnsauda

5. uanseendnuilasusssunazanssslumsvhnuinldud msnvina asneswderdu uas
Msdluyweduiudag Wy

ENE 472 Uszaunisalannafnen 3 (0-18-9)

(Cooperative Study Experiences)

AyrUsAuUnaY: ENE 373

a N | ¥ [ ra
AVIUNAULIGUNIBUNU: 12LI3J

ANB5UNYYN:

a ! o 2 LY a <=
nsiseuilusenimeinulunageamnssy Tugiugdindn neldlaseinisaniading

Learning experiences while working as an intern under the cooperative study program.

HaAWSN13I38U3va93183%1 (Course Learning Outcomes)

1.

5UNUANBAULYDINUIUANUSURATEU  hazvUIUN5VaINIsyNeN weliinsaziindnsueq
UARALAEMINENUTLAEITDY

93UBIARNNSUALTINYENATUAINNN VI InglsiinsazlndvivosupnatagnuIsudn
= %

WD

gsueiamsUsrendldesdnnuiuasyinuenliisousainuangns lunsvihauilasuteunng
LEAAIDDNINANUSURATAURDINU LALNITINNITINUNG
Lang0BNTaANIRTesTTLAANSTINIUNMIYIUTAlILA M3ShyaaT AATNEBEBY way

v A ¥

nsiuyweduRusTA [Wusiu



ENE 473 lasequdmiuannafne 3 (0-18-9)
(Project for Cooperative Study)

AydeAunau: ENE 373

IsduiFeundauiu: 1l

A5 UNEAYN:

msfnuduniuiioaisteiauslassrudmivuilandanaiagaanvnssy léun n1simua
Jaym Smquszasd uaznseum sy MInumussdauiaznuiiisitedlusiin madenuun
memawAtlyvnfifivue wagn1sauRLIYe;

Research study to form a project proposal dealing with issues from the industrial
sections: problem statement, objectives and scopes, literature reviews, choosing the
approaches, and planning; Carry out the R&D works specified in the project proposal;
NAAWSN15138U3Ya9318381 (Course Learning Outcomes)

1. Boudermunvesszuusuluuiidesnisaine Inonisimuatlam Tnqusvasd wagveuiun

2. fvuavuiunsvesmssiiuny wareSuewanaiagihlidelditvuiunsidenldagyinlins
afesuLuuiiimuaduiald

3. WJeuteiauslasinis wazthiauelasinslidufivensuannssunisndunses ivhillagenansd
Uszdmdngms warimnsfiaes viedfildsuieumnennmiseey

4. tuiinudngruvesmsvauilévily wu nanismaaes msdaes waznsUses Wy

5. Yuwsuaulimngauiuaniugvedlasinu wieufuesuismanavesnsuiuasy

6. Teumsnuauiimiivedasany wasiiaueanuiivih Iidufiseusuainnssunsinay
At smdhiilaseransdussimdngns wardmnsfiidss wiedildsueunuiean
NI

7. Weunenuganevedasinuiiedsny  wazthiauenanumevilasey  Widuieeuduan
n3suMTasy vhvthilagenansdusedmdngns uwarimnsfidies viedildsusoumngan
NI

8. uanMeENiInNTURATEURBNL ULAYNTIANITLAR

9. uanseenisanuiiaiesssunarausssluMsTNNLTRLALA n133nwInan mnuaseelBu uas

v A t

nsiuyweduRusaa [usu



ENE 323 ﬁug’numﬂmmmtazm‘suwéﬂﬁ:uuajngnlﬂﬁﬁ 2 (2-0-4)
(Fundamentals of Antenna and Electromagnetic Wave Propagation)

a v o 1

AIUIAUNDW: ENE 325
a\ % > = v = 1
ABIUIAULILBNIDNNW: VI,EJ&I
A185U1Y3TBN:
a dw a 6 6 o 1 dl
HHW&IW%;@’I%LLQZ‘YIQHQ FUNIILAUNDLIAIAN ﬂﬂ@]’]vLWﬁ’]%u’N muumswmaﬂgﬂ nia
A A A o o & A a e & o o A A
Lﬂaameaamumuamuuazmm“ﬂw AIMUANANUNT NDHUUGILINEADT LLRSNIRIANT ARWAN
ﬂiZﬂULLﬂtﬂﬁuﬁtﬁau miﬁagﬂaumimaaﬂrywm“ﬁuwim:mzl Lmﬁiamzﬁnmﬁuuuuqﬂvlaién
V]iaﬂﬂ gﬂl,muﬁ']é'mazamu aﬂ’]‘WL%WZ%Gﬁﬂﬂ’]dLLﬂ$5@]i’ﬂlﬂ18 mm@T’mmuL%asﬁamaaﬂﬁ
A & A A a &a & ! &
N32978A8% NISIWAT LITU0IARY UTZANTNIN LUBAINT ﬂ’ﬁLLWiﬂizmm’mqﬂmmnnua
qmauﬁﬁmmwim:ﬁnwaamUmmmmmgﬁ\uﬁu msmmmméﬁé’mmmﬁu F1YDINALLUDUINE
a1udan aameaunylulasaaiy iwamasdbluddmiumsdegndliinuludagiu nvia
AN UTINUNIVBIRILDINNEA
Basic definitions and theorems, Maxwell’'s equation, retarded potentials. Uniform plane
wave, motion of wave in dielectrics and conductors, skin depth, pointing vector and power of wave,
incident and reflection of uniform plane waves, formulation of the radiation problems; isotropic point
source; power and field patterns; directivity and gain; radiation impedance; wave polarization;
efficiency; bandwidth; radiation from current elements, ground effect; radiation properties of linear
wire antenna; linear array antenna, log-periodic antenna; microstrip antenna; modern antenna for
current applications; antenna characteristics measurement.
[ 6 .
NﬂﬁWﬁﬂﬁiL‘%ﬂ%iﬁlﬂd‘i’]ﬂ%%’] (Course Learning Outcomes)
a ¢ _a 4 D w . A4 L o A A 4,
1. amﬂqumﬂﬁmaaﬂammman”l*vxlﬂﬂumummmLmﬂ@mﬂu LUBLARBDUNNIWUDINIFLLRS
AINAWEAN 9
2. abgwgAnTrunmIszianlasininuasnawinan Wi waswgAnssuayanmnsulaain
MIFSNOWLAZNNTANLA
3. ‘Smeﬁqmé'ﬂwmzLLazmmmmm’naamzlmmﬁém%’umidaLLax%'mﬁmL&imﬁﬂ"l,wv’\h IG]EJ
FUANMATRALANGA1IN
4. ATUNURANNITOANLUUIZUUTURINAWLNLARN R HMLENa I NALaz 98N NaG
U ANTATWLBIRNRIVOIAAULNLAAN bR



