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dufl 2 : dnAnwagiesdnuisedvinige aukesulaselviiinae A1vua litdeenin 9

v o a o

1. U9AU 3 391 91uU 7 wileia
w123 eifiugiu 3 (3-0-6)
SC123  Fundamental Chemistry
W73 UfiRnsaditugn 1(0-3-0)
SC173  Fundamental Chemistry Laboratory
M101  madeuivsunsuneuiunediloy 3 (3-0-6)
CN101  Introduction to Computers Programming

2. Genfinwsedndun Mneiniilaaeulundngnsivn@nwimily dwi 2 Iwiuliddesndt 2

nigin”
2. AN 112 venn
2.1) I naneiiugiu 24 miein
2.1.1 nguivINugIuveadinAansiayInemans 17 mhgin
w133 WaAnddwsudans 1 3 (3-0-6)

SC133  Physics for Engineers |

W.134  Wanddwmsuieang 2 3 (3-0-6)
SC134  Physics for Engineers

w183 UjURnmsilanddmivicing 1 1 (0-3-0)
SC183  Physics for Engineers Laboratory

w184 UfuRnsilEnddwmsuIang 2 1 (0-3-0)
SC184  Physics for Engineers Laboratory |I

Alll  wAaRdadiugy 3 (3-0-6)
MA111  Fundamentals of Calculus

Al12  svedadesgilasuaaniaUszend 3 (3-0-6)

MA112  Analytic Geometry and Applied Calculus

A.214  aunisilseyiug 3 (3-0-6)
MA214  Differential Equations

212 nguivifiugiumaiengsu 7 ivelihid
an.100  ASIANIAINTIY 3 (2-3-4)

ME100  Engineering Graphics

28,100  9385IIUAMTUIAING 0 (0-0-0)
CE100  Ethics for Engineers

0101 arwdilesiunainnimnasueans 1(1-0-2)

CE101 Introduction to Engineering Profession
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19.121
lE121

.200
LE200
.201
LE201
m.202
LE202
m.210
LE210
m.211
LE211
.220
LE220
W.230
LE230
.240
LE240
.241
LE241
.242
LE242
N.260
LE260
.300
LE300
.301
LE301
.302
LE302

@RIFINTIY 1

Engineering Materials |

22 3WaniIgeu

3 (3-0-6)

88 UUIWAN

JnANWIADIANBIIV AN 523 88 Muefn fasaludl

2.2.1 NGIRNITIAUNIIFAINTTY
AsAuluanan
AtpFansIAINIIUlN
Electrical Engineering Mathematics
nsHANumImassulnia
Electrical Engineering Practice

UfuRnIsiugumdmnssulni

64  KUIBAR
61 UIENM
3 (3-0-6)

2 (1-3-0)

2 (1-3-0)

Basic Electrical Engineering Laboratory

AU IULAZTEUY
Signals and Systems

ngefAuandulaznszuIunsE

3 (3-0-6)

3 (3-0-6)

Probability Theory and Stochastic Processes

noufaunuiwanti
Electromagnetic Theory

WwAdATaRarN1IAINT Il

3 (3-0-6)

3 (3-0-6)

Numerical Techniques in Electrical Engineering

NSAATIER9RS LN
Electric Circuit Analysis

gunsaluazasasdiannsefindiiugiu

Basic Electronic Circuits and Devices

N1799NLUVNATAING

Digital Circuit Design
w3esdnsnaluii 1

Electrical Machines 1
Hnauymademnssulaii

Electrical Engineering Internship
Ufuin1smadmnssulii
Electrical Engineering Laboratory
NN59NLULNUNNIAINTTUINTN

Electrical Engineering Design
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1 Glnaulidasnin 240 F2lud AN 1ANTSAN®N)

2 (1-3-0)

2 (1-3-0)



M.320
LE320
.330
LE330
W.340
LE340
.341
LE341
M.360
LE360
.380
LE380
.381
LE381
.382
LE382
M.401
LE401
.402
LE402

18.202
CE202

IN.363
LE363
.364
LE364
IN.365
LE365

ngufinisdeans

Fundamentals of Communication Systems
NTUATILATED R

Statistical Analysis

19958LanNNIeNnd

Electronic Circuits

ddnnsedndniann

Physical Electronics

sruulnAnmas

Power Systems
w3asiletanavnisiamaluih

Electrical Instruments and Measurements
FEUUPIUAY

Control Systems

UuRnisieIesliednnagszuunisin

Instruments and Measurement System Laboratory

Imwmmﬁmmaﬂﬂﬁﬂ 1
Electrical Engineering Project 1
1As9umaIrnssulain 2
Electrical Engineering Project 2

A UIAUUDNANUY

nNaFan$IAINISU-adnaA1ans
Engineering Mechanics - Statics

2.2.2 N§IRYANNIAFAINTI

PNANWIADWADNANWIMULIUILALVUINTS INWIRIBFIRalUT

1) w3 bwiings

1. 1 TIAURNIZLUUS
wdesdnsnalldi 2
Electrical Machines |l
nseenuuUsTUUlnin
Electrical Systems Design
NTIATIEYSEUULAAN A

Power Systems Analysis
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-0)

1 (0-3-0)

2 (1-3-0)

3 WA

3 (3-0-6)

24 WA

15 #UE0N

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)



[

.465  Biannsedndning
LE465  Power Electronics
w473 Feanssulniiunsegs
LE473  High Voltage Engineering

2. 3gnFendni 1
thinwdesdendnuineluilitesnia
w.a67 lsalwiuazaaiilaii
LE467  Power Plant and Substation
w468  nsdesiussuulnindgs
LEA68  Power System Protection
WM.469  nmstudeusieiddliih
LE469  Electric Drives
3. Ay dondiud 2
ﬁﬂﬁﬂméfaqLﬁaﬂﬁﬂwﬁﬁmLﬁaﬂﬁwﬁﬂqmﬁwumiﬂﬁaaﬂiw

2) wyusinlnidideans

1. 3UIAULRWIZ VLY
W.323  nsAeansidva
LE323  Digital Communications
W320  msdeasteyauazieioriedoya
LE324  Data Communication and Networks
M.325  edevienisdeansuazaneas
LE325  Communication Network and Transmission Lines
W.426  MsApasnInas
LE426  Optical Communication
2. Ay ndondiudi 1
thinndeudendnuindwolilidesnin
w314 MsUsEInanady IR
LE314  Digital Signal Processing
M.333  Aenssululasim
LE333  Microwave Engineering
M.428  FFINTINAYDINA

LE4A28  Antenna Engineering
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3 (3-0-6)

3 (3-0-6)

NUIYAR
3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 WUIBNA

12 wene
3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

6 NUIYAR

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)



3, Jyndondquil 2
thinwdeadendnuivideniindngasivunliosnin
JyudendmIunguINaNNIIAINTTY
203 UfiRnmameimnsslitudoy
LE203 Introduction to Electrical Engineering Laboratory
209 Sennssuliindecdu
LE209 Introduction to Electrical Engineering
.224 welulaBansaumenaynisdoans
LE224 Information and communications technology
w225 waluladnsauuaudoiy
LE225 Introduction to Telecommunication Technology
.295 waarlnihAudauanden
LE295 Electric Energy and Environment
.314 nMsUszanaNadyYIuAING
LE314 Digital Signal Processing
.323 n1sdedasnava
LE323 Digital Communications
W .324 msdeanstoyauaziedetieteya
LE324 Data Communication and Networks
325 pFevnenisAeatsuavanad
LE325 Communication Network and Transmission Lines
W.333 Aenssululasiam
LE333 Microwave Engineering
.343 YiFuA1EnS
LE343 Optics
w.344 sellpdiannsedng
LE344 Optoelectronics
345 welulaBnsudnansieaii
LE345 Semiconductor Fabrication Technology
.363 wa3esdnsnaliih 2
LE363 Electrical Machines I
.364 nseenluuTEUUlHin
LE364 Electrical Systems Design
M.365 msaangrszuulniigs

LE365 Power Systems Analysis
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6 NUIBAR

1(0-3-0)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)



IN.408
LE408
IN.409
LE4Q9
w.415
LE415
.424
LE424
.426
LE 426
W.428
LE428
.434
LE434
MN.436
LE436
W.455
LE455
W.458
LE458
.465
LE465
.467
LEd67
W.468
LE468
IN.469
LE469
N.473
LE473
.474
LE474
M.477
LE4TT

Wideiawnamnssulnii 1

Special Topics in Electrical Engineering |
Wdetawnmnssuluii 2

Special Topics in Electrical Engineering |I
N15UTEUIARNANIN

Digital Image Processing

N uIAINITUlNIANUIAY

Fundamentals of Telecommunication Engineering
ﬂﬁﬁ@?ﬁi%’NLLﬁﬂ

Optical Communication
IFINITUAYDINA

Antenna Engineering

Msdeansiadoud

Mobile Communication

Msdeansanadies

Satellite Communications
wialulaggninlasn waznsuan

Hard Drive Technology and Manufacturing

fugIunamansAIBuiLLagAfUdnTUIMINg

Basics of Quantum and Wave Mechanics for Engineers

Bdnnsedndingg

Power Electronics
Issluiuazaanidlnil

Power Plant and Substation
nsUesiussuulninmag

Power System Protection
mstusndeusiamdsli

Electric Drives

Aeanssulniinuseas

High Voltage Engineering
nsUszendreuaweaslunsliasiessuulniifiigs
Computer Methods for Power Systems
nann1sAaNIN i

Fundamentals of Power Quality
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)



W.478 wUUIARINATNVBLATBITNINA A LarsEUUlNANAS 3 (3-0-6)

LE478 Dynamic Modeling of Electrical Machines and Power System

W.479 szuulasenelningaasey 3 (3-0-6)
LE4A79 Smart Grid
484 vusudiadoud 3 (3-0-6)

LE484 Mobile Robotics

w.485 msUszgndldanumsuiinnesiuszuuniuay 3 (3-0-6)
LE485 Computer Applications in Control Engineering

w487 TaseneUszamuasszuuiled 3 (3-0-6)
LE4A87 Neural Networks and Fuzzy Systems

.488 syuUsnludivnagnamngsy 3 (3-0-6)
LE4A88 Industrial Automation Systems

361 miseennuuszuululasiuswases 3 (3-0-6)
CN361 Microprocessor Systems Design

M.466 Bumediinuesasnds 3 (3-0-6)
CN466 Internet of Things

M.467 MTIUSUATUATYALDTALOR 3 (3-0-6)

CN467 VHDL Programming
3) AW ARNLES 6  MULEin

PnAnwaiunsadend@nuinlents Tneidusedvndiswaivaae seeu 200 Fuly Alaasuly

a [ § & a =~ all (54 ! 1 a
WAINedsIIUAEns [Wulvdenaslitesnin 6 miieia
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3.1.4 UNUMIANYN
WINIREsTIUAENT IansnunsTaseindmiundngasimnssumansiagin a1v13

Amnssuliih (dngasnwdingy/mangasuTuuse) Lidei

Ynnsinwnil 1

MASeud 1 nein
18.100  A38sTIUAMTUIMNT 0
111 wnagdafiugu 3
9n.100  NFANIAINTITY 3
W123  iaditugu 3
M.133  Wa@nddwmsuiens 1 3
W73 UiTRmaedifiugiu 1
w183 UfdRnsanddmsuIang 1 1
15.104  N15AM 81U LASEUDENTITUY 0 3
15.105  vinwensdeansdenmsangy 3
15.050  MIRAUIINYEAIIDINGY 0
594 20

maeuil 2 s
0101 mrwiidesdunmadndnimnssumans 1
15.106  ANUARASNATIALAEN1TARAS 3
15.100  walllssiunisasdiounleym 3
10121 TERimnssd 1 3
Al112 isedndnseilaziaanaaUssens 3
WM.134  WaAnddwsuieang 2 3
184 URURNMHANGdmsUIMINg 2 1
15.108  MSWAILILALNITIANITAULD 3
394 20
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Un1sfinwd 2

mMAseui 1 nuein
18.202  NAFENIIAINTIN — ADRUFNERNS 3
W.240  AFIATIEIeRT T P 3
w.201  AsHaeumaanssulidh 2
A214  aunseeuNus 3
W.242  N1599ALUVINATAING 3
M101  msdeulusunsuneuimesidosiy 3
W.200  AdaransIenssuli 3
aw21d  awdnguiionsieaumang 1 0
574 20

MASeud 2 niein
M.202 Uﬁﬁ’amiﬁugmmﬁmﬂﬁﬂ‘w% 2 2
w210  dygaayszuu 3
W.220  vguijauuudmanluiy 3
W241  gunsnluarasasdidnnsefindiugiu ™ C 3
w211 wguienuinzsdusesnszuiunsgy 3
WM.260  p3esdnsnaluii 171 3
W.230  wedadenaaenaiainssdliin 3
aw.215  nwdinguilen1sdeanaming 2 0
394 20
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Un15Anef 3 waudvnluinnias

MAseui 1 nuein
301 UfuRnsvnadmnssuluin 2
W.360  szuufadlniy 3
W.380  in3esiletauasnyianisliin ™ 3
w381 syuueuRu 3
w382 UjtRnsesesiotauarsyuunsin 1
w341 Bdnnsefindnienn 3
M.363  desdnsnaluih 2 3

oo AmdnwThludnd 2 laitleani

2
aw.314  nwdinguilen1sdeainaming 3 0
37U 20

AMASeud 2 niein
W.302  n1sesnkuumIAINTIUlHi 2
W.340  19asBidnnsetind ™! 3
M.330  AMTIATIEATIEDR 3
W320  vguinsdeans 3
w.364  n1sesnkuusyUulniia ™ 3
W.365  msasgiszuulddngs™ 3
w473 Aemnssuliiusege™ 3
57U 20
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Un1sfne 3 wausdenlwindosans

MAseui 1 nuein
301 UfuRnsvnadmnssuluin 2
W320  wguinisdeans 3
W.340  19asBiEnnseling ™ 3
M.330  AITIATIEATIEDR 3
w.341  Bidansedndnienin 3
WM.325  iAseviunIsAeaIsuaTANtE 3
oo AdnwThludnd 2 laitleeni
2
aw.314  nwndinguilon1sdoninaming 3 0
37U 19
MASeud 2 niein
M.302  n1sesnkuuMIAINTIUlHi 2
M.360  szuuAaglui 3
W.380  in3esileTauazmyTanisiiiin 3
w382 UfiRnsietesietauazszuunisia 1
w381 szuUAILAN 3
WM.323  msHeanshavac 3
WMo v nFendiud 1 3
XXXXX  AUILABNES 3
57U 21
manaiau Ynsfnedi 3
YN
29.300 AMSRAUMIAINTSULNAN 1
57U 1
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Un15fnef 4 wauadvnluinnias

mMAseui 1 nuein
W.401  Tassumadmnssulni 1 1
W.465  Bdnnselindinas 3
W.a6x I nFendud 1 3
W.a6x v nFendiud 1 3
15.107  Vinwehdvianunsuiteym 3
¥5.109  winnssuiunsEUILAnEUIENaUATS 3
XXXXX A UABNLES 3
57U 19

MASeud 2 nein
W.402  Tassumadanssulnd 2 2
Woox v nFendiud 2 3
XXXXX  AULABNLES 3
57U 8

Ynsfnedi 4 wauadwlniindesns

mMAseui 1 niein
W.401  Tassumadmnssulnd 1 1
324 msdeastoyauazieiotiedeya 3
WM.426  sHoEIITINIuEd 3
Mook v nFendiud 1 3
Woox  Ivndendaui 2 3
15.107  vinwehavianunisuiUeym 3
¥5.109  uinnssuiunszuIuAnEUIENBUATS 3
57U 19

MASeud 2 nein
W.402  Tassumadmnssulnd 2 2
Woox  Avndendudl 2 3
XXXXX A UABNLES 3
39U 8
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Aasuledanual

anndesliiimgs

*P1 ﬂfcjmmm‘}‘jfé’huﬁugmmﬁmﬂ'ﬁ'ﬁﬂﬁ/\lﬂﬂmewﬁLﬁﬂmaﬁﬂﬁ
P2 nguanuisnumsin wdesdlodn uarimnssuszuumuny
P3 nguanwiumswassUndsnuuaymsiuiedey

a nguarmiFussuulnihids dmnsailaiiiusgs uas snsgumsiaseamdii
adeliidaans

1 nduarmdiuiiugumdmnssulifiuagidomseting

2 nauAMIuMguimsioans

*C3 AEuANIIUNTUSEINARAT Y10

4 nguaminugUnsaideansuaynsdednyn o

“C5  nguanmsnuszuulifindeansuasiaiete
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3.1.5 A195U18918Y1
1. AmAnwialy

daufi 1
nundsauA1ans (Social Science)
15.100 walosiunisastonntegm 3 (3-0-6)
TU100 Civic Engagement

Ugniladmaniln unum uazvthiimusuRaveuvesmaiduaundniivesdsanlugrusnaiileslan
HUNIZUIUNITVEINTANETS 19U N15UTIe1 N1seAusiensaiinwaneg gaudusiu lnetindnwazses
Jorilasanssaussd ieliAnns3us vieansiasuuias ludssiiuiiauls

Instillation of social conscience and awareness of one’s role and duties as a good global
citizen. This is done through a variety of methods such as lectures, discussion of various case
studies and field study outings. Students are required to organise a campaign to raise awareness

or bring about change in an area of their interest.

15.109  winnssuiunszuIuAagUsznauns 3 (3-0-6)
TU109 Innovation and Enterpreneurial mind set
mMeUssuanuidsaazmsaalenialu msfauazmynauwuwUUgUsEneuns msdnduls
uazmsiaLgsie Msdeasidsgsiauarnsaiiausegslasgneiiuszdvsnm miadegumsiuilodny
Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling manner.

Social shared value creation.

UIANYBEAIEAS (Humanities)
15.108 NIFWAILILAZIANITAULDS 3 (3-0-6)
TU108 Salf Development and Management
nssansuasmsUudnuTaslud i inendeviunansarurannansLaZEI AT AMSWRILA
VinwemdinuazauRaIan19eIsual MU lanuedarNITINUELINIAR NIHAININSISEUIRNaeN
Fin uazmsegsmiugdusgrsasuguuaziasndsiutas iy
Coping with and adaptation to university life. Development of social skill and emotional

intelligence. Self understanding and planning for the future. Personality and social etiquette.

Learning to live harmoniously and respectfully with others and the society.
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nuININEIAERTIUAMNAIEAS (Sciences and Mathematics)
15.107 vinwgAdtanunisuAtym 3 (3-0-6)
TU107 Digital Skill and Problem Solving

WnwgnsAaldadulrand ensuidgminagniswauilonaluldudiaunaziasusia
anuansnlufuaznsdn i saumaldegnaiussdniam maussfiueuindefievesansauma
ﬂ?ﬁﬂéﬂﬂi@ﬂLLaSﬁ‘]’ﬂﬂ’]iﬁ’]iﬁumﬂaﬁhﬂﬂlﬁBUU MSlYLaYaTTUUTTUAUAIN ﬂ'ﬁé@ﬁ'ﬁ@@ﬂiﬁﬁ@ﬁhﬂﬁ
91N

Basic computational thinking skill for solving problems and developing new social and
economic opportunities. Efficient access and search for information. Information reliability

evaluation. Filtering and managing information systematically. Ethical digital usage and professional

online communication

“UINN1E1 (Languages)
15.050 MITHAINYINYEAIWINGY 3 (3-0-6)
TUO050 English Skill Development luitumidein
Anvtnweamdingulussiuidosiu 1Hud nsils 3R M58 Msidiey 1Baysannis ey
ﬁugwﬂumiﬂ’wmﬁﬂwmméﬁﬂqmzﬁwialﬂ
Practice basic skills for listening, speaking, reading, and writing in English through an

integrated method. Students will acquire a basis to continue to study English at a higher level.

15.104 N15AA 81U LazlUuuo19EIA Uy 3 (3-0-6)
TU104 Critical Thinking, Reading, and Writing

awTneznsanedeiinsamnarunsieian myesed mesdaaTed warnsUssdy
A1 iy nseuiieduanssdify Whlagesamane Wauad aunfgiu vdngruatuayu nsld
wanaithlugdeauvesudeu Wauinuenmadousaninnudniiues 1iivnrauaznaidouds
A3 $andrevenaudn wasdeuleadeyaitriugmeesmules Infsannsadidmdng ez
Toyaunltlunisasisassanudeulaogralivsednsnm

Development of critical thinking through questioning, analytical, synthetic and evaluation
skills. Students learn how to read without necessarily accepting all the information presented in
the text, but rather consider the content in depth, taking into account the objectives, perspectives,
assumptions, bias and supporting evidence, as well as logic or strategies leading to the author’s

conclusion. The purpose is to apply these methods to students’ own persuasive writing based on

information researched from various sources, using effective presentation techniques.

15.105 YiNWNI5ADAIIAIBNNLIDINGY 3 (3-0-6)
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TU105 Communication Skills in English
Wan1vinwen1sile W 81 uazisunivigengulaey wiuaruaiunsalunisaunuiiie
= a & ' A o % & a s A 1% v a
wanUABUANUAALTAY Lazn1591U Wevanudlalenivinsiumansaie AnertesnuigITnues
UnAnw
Development of English listening, speaking, reading and writing skills, focusing on the ability
to hold a conversation in exchanging opinions, as well as reading comprehension of academic

texts from various disciplines related to students’ field of study.

1.5.106 ANUARAS9ETIALAZNITARANS 3 (3-0-6)
TU106 Creativity and Communication

AszUIUNSAREENEs1easss TnedinsAnddimndiduesdusyneudify waznisdeansaudn
fananliAnnadugmietramneaunuuTundse Yaussse anmwandes weluszduyana 096ns way
damy

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels

d9.214 mmé’ﬂﬂqmﬁamiﬁammwma1 0 (3-0-6)
EL214  Communicative English 1
Fwdeduneu : aeuld 15.105
Anstunsits e Mg madeuinufansauiigatiudumsfinu wu msefvneludu
Bouuarmavihnungudes dhfinwazanunsdeans uarsumseiunelududsuiutudesnwld
RERNUIPELVIGRRIT
o nswn: aunvinugynafiunseenidssnusangy Wu mafisuifsadesaznaiiadeiu in

a a < [
sonidgananatulgmlunwdingy
o NSy SeuFaUTENoUTRITEIANY WY Uniavunasy

o nsile: Wladstgymdnunisile dmsutindnwignilve wu deaiflaen wazalassadug Tu

AN

o/ I3 L4

® N1391U: Sauiﬁmwmamﬁﬁﬁ’] Aeyludem199) 138UNAT5UATEIU WL N1se1udTulanIm
UAYNITONUTINATIZIN

ns¥ana: 1Wu S A4ls) wag U A4la)

Prerequisite : Have earned credits of TU105
Practising four skills through academic activities such as discussions and group work;

communicating with and contributing to discussions with native English speakers effectively.
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® Speaking: to improve pronuction skills based on phonetic charts and to practice

pronouncing common problematic sounds in English.
® \Vriting: to study essay writing such as how to write introduction, body and conclusion

® Listening: to study problematic sounds and become familiar with common listening

problems

® Reading: to study vocabulary and practive different reading strategies such as reading for

the main idea and critical reading

Assessment criteria: S(Satisfactory) and U(Unsatisfactory)

d9.215 mmé’ﬂﬂqmﬁama?iammwma 2 0 (3-0-6)

EL215 Communicative English 2

FtaRuneu : @ouls aw.214 vise Beundauiv aw.214
fwuinuznanndnguluauieduiisvannsadisumsedvneluiutoy wazdoansiv

Wvesn I lfegeiiussdnsnin

o

dnAnuasldvinueils wa 810 Bou WovhAenssufidaaiunsdeasuazmevhaunguludy
15U
o mya: Bowinueisidulumsdin wu Augnilunsmenumhduiaenisnagunsno
® nsWau: NMlisusEAuUsElun gontuazgonin
o msila: Wilafstymidnunsilwestndnuunilne wu desiflenuagguassndug Tunsils
® 1587 LFBU3NAITNITE U 1L 1138157 waz N1581UTTATIN RNkl N138ruuNAN
YUIRBIILASTILUUHNIR
nsdawa: Wu s A4l waz U (1414)
Prerequisite : Have earned credits of EL214 or taking EL214 in the same semester

Participating in classroom discussions and effectively communicating with English native

speakers; performing communicative activities in class using English.
® Speaking: to practice academic speaking skills such as oral presentations and speeches
® \Vriting: to practice sentence and paragraph writing and summary writing
® | istening: to study problematic sounds and become familiar with common listening problems

® Reading: to study reading strategies, such as speed reading, critical reading, reading extended
text and doing exercies

Assessment criteria: S (Satisfactory) and U (Unsatisfactory)
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d9.314 mmé’mqmﬁami?%amwwms 3 0 (3-0-6)
EL314  Communicative English

FuTeruneu : @auld a@w.215 %30 Beunsounu d@w.215

Wauvinwe AT wdulunissueduselutusey Tneniunisvinaunldsunauniig Wy 51891

eunnty anduiinAussee dnAnwasiindu inweils ya 91w Wew iufanssuine) Tuduikey
®  N13NA: TIBNUNTNTY Iadunw waznsedusiedungy
® N5 AyU: lWEUTIBNUNTIVINTUALITEIAIY

® n15ila: WINSUTTENEWALIAUUNNAIUTIYNY

[

® 11597 BIUBNANINNIVINITVUIAG? LLazaqﬂiﬁlﬂaﬂuﬁmiy
nsdawa: W s A4l waz U (414)
Prerequisite : Have earned credits of EL215 or taking EL215 in the same semester
Developing language skills for taking classes in English; oral reports, oral presentations, and

note-taking, practising four skills through classroom activities.
® Speaking: oral presentaitons, seminars and group discussions
® \Writing: academic reports and essays
® |istening: listening to lectures and practice in note-taking

® Reading: reading extended academic texts and practicing summarizing

Assessment criteria: S (Satisfactory) and U (Unsatisfactory)

duii 2
W.123 niifiug 3 (3-0-6)
SC123 Fundamental Chemistry
lassaiisesnay USunaasduius wuseedl autfasmesiguniinuasunsuity wia vaaman
wazaNTazany Y0l aaviall saunarans aunawniuaznsn-Lua weilih
Atomic structure, Stoichiometry, Chemical bonds, Properties of Representative and
Transition Elements, Gases, Liquids and Solutions, Solids, Thermodynamics, Chemical Kinetics,
Chemical Equilibrium and Acid-Base Equilibrium, Electrochemistry, Organic Chemistry.
W73 UfThnseilitugiu 1(0-3-0)
SC173 Fundamental Chemistry Laboratory
dsAuneu : leeAnwvEeAnwINTauAy m.123
U URANSIENANNINIMG U T8I W.123
Prerequisite: Have taken SC123 or taking SC123 in the same semester

Experiments related to the contents in SC123
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m.101 nsdeulusunsuneufinmedidesdu 3 (3-0-6)
CN101 Introduction to Computer Programming

nEnmsiugureniames esfdszneuneuiunesmshauuiueiausuazeeniuas ns
WeulUsunsumwasuiames nsinunsdsulusunsuaouiimes

Computer Concepts, computer components: Hardware and software interaction, Current

programming Language: Programing practices.

2. 3PN
2.1 "“Jﬁzf'll,aquﬁugw
1) ngadviugueadinansuasinermans

W.133 Wanddwmiuimng 1 3 (3-0-6)
SC133  Physics for Engineers |

MsiAdeud uss Aultuang Suasndsan Msvy Maedouiinuuvyy Sngluant nauna
Audanguuaznsuanin vedlva msdunazadu @eaaznisuszgnd anudeunasvquiiatvesfinn
NUe 1 AL 2 UoQuUVINAAIERS

Motion, force, gravity, collisions, rotational motion, bodies in equilibrium, elastic and
fractures, fluids, oscillations, waves, sound and applications, heat and the kinetic theory of gases,
the first and the second laws of thermodynamics.
M.134 Wanddwmsuieans 2 3 (3-0-6)
SC134  Physics for Engineers |I
Prerequisite: Have taken SC133

Electric charge and electric fields, Gauss’ law, electric potential, capacitance, dielectrics,
electric current, DC circuits and devices, magnets and electromagnets, magnetic induction and
Faraday’s law, inductors, AC circuits, electromagnetic theory and applications, light, lenses and
optical instruments, reflection, refraction, diffraction, interference and polarization, modern
physics.
M.183  UfURnsHAnddmsuIming 1 1 (0-3-0)
SC183  Physics for Engineers Laboratory |

UUAnnAeatu mytauaranunaiandou wsaaznisiedeudl wasau Tuudy adu uag
ANSOU

Laboratory practices involving measurement and errors, force and motion, energy,

momentum, waves and heat.
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[

M.184  UFURNHANddmTUIMINS 2 1 (0-3-0)
SC184  Physics for Engineers Laboratory |l

s

UATRNsNeiU auuwiwantililn 2sasuazinIadennislii feumans uwasfdndealv

Laboratory practices involving electro-magnetic fields, electric circuits and instruments,

optics and modern physics.

Alll  uPaRENUg Y 3 (3-0-6)
MA111 Fundamentals of Calculus
tY a a s o & o .&J v v v 6 a o 6 v W
UL eAlAranS szuuiwulasilanduiewy uragaaeyiusuavUsiusvesilenduiiuys
a aa oAl YA s v & a A a a v ¢ s
LAY AUAAIUADIUDY DUNUS LazN1TUTZgNADUNUS UHUIUNUDS ALANITMIUT NUsHazN1TUTEYne
U3ius Usiuslinsauuy aunsu vquiveamdmesvesilanduiiugiu nsmusnudideinauioiu
e : Widumhefnligniddnevseasuld a.211 38 A.216 ¥3a A.218 w38 AU.101
Mathematical induction, number systems and elementary functions, calculus of one
variable functions, limit, continuity, the derivative and its applications, antiderivatives, techniques
of integrations and its applications, improper integrals, series, Taylor’s Theorem for basic functions,
numerical integration.

Note: There no credit for students who studying or passed MA111 or MA216 or MA 218

A.112  suAdedeTeilasuAandaUssend 3 (3-0-6)
MA112 Analytic Geometry and Applied Calculus

Audssuneu : @auls A.111

o
a o =

SIRdAIATIE Afades Avadinveannmeasiulsgianudii Wy ssuiu uasinluuSgian
7 a%n anwsioiiles eyitus uazUSiusvesiladdurinnes unagdavesilsrdudaimanediudsuas
nsUszgnd Uiusmadudesiu Uiwusauiia vgufunvesnd ndu uazaland meleneiviSes
wagaUanguazn1sUssynd
Prerequisite: Have earned credits of MA111

Analytic geometry, polar coordinates, vector algebra in three dimensional space, line,
plane and surface in three dimensional space, limit, continuity derivative and integral of vector
valued functions, calculus of real-valued functions of several variables and theirs applications,
introduction to line integrals, surface integrals, Gauss’s Theorem, Green’s Theorem and Stokes’

Theorem, Fourier and Laplace analysis and theirs applications.
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A.214  aunTsEeeuNus 3 (3-0-6)
MA214 Differential Equations
FdaRuneu : aould A.112 uie A.219

aunsiBseyiussusunils aunadeoyiussuiuans aunsidseyiusiBaduionitus aunns
Weoyusidaduliionius aunisigseyiusduiugs namaslugUaunsuvesaunisideoynusigadu
flandufitey aunsilieuiustes nsmnaaslaensuUasaiUarviaznisulaslizes aun1sdounus
Lidadudoty msthlvlduidgmmadamnssy
Prerequisite: Have earned credits of MA112 or MA113

First order differential equations, second order differential equations, homogeneous linear
differential equations, nonhomogeneous linear differential equations, differential equations of
higsher order, series solution of linear differential equations, special functions, partial differential

equations, the Laplace transform and Fourier transform, introduction to nonlinear differential

equations, applications engineering problem solving.

2) n@ju%'\ﬁugqumﬁﬂfmﬁu

N.100 NFIANIAINTTY 3 (2-3-4)
ME100 Engineering Graphics

AuddUeIn1seuwuy wiewlowardsld madeudusaziidnus nswssnnudeuwuy
svndlnlszgnd Msszysunuazfidannaile Mmadeunmeslsnstiin nwfianedsa Madeunm
medoal nmaataznmang nsldreuinestisluulsuwuy

The significance of drawing. Instruments and their uses. Lining and lettering. Work
preparation. Applied geometry. Dimensioning and tolerancing. Orthographic drawing. Pictorial

drawing. Freehand sketching. Sections and auxiliary views. Computer aided drawing.

28.100 938535UAMTVIAING 0 (0-0-0)
CE100 Ethics for Engineers

95581UTTUIAINTTY wansenuvesnaluladnedean JaymuasUseiAunieniuasesssuuay
ARSI Wumnandlunasnaunistesiu e luliiAnnsdiinaniudnyus numaimnssudiusiieg
N519IUIATINITOUTHATUTTTU Lﬁaﬁﬁum@mﬁﬁmmm%ﬂﬁsim Yonarduseiu S wise U

(WhsRanssufuTimennEimnssumansantu)

Ethical issues relevant to the engineering profession. Potential impact of technoloty
transfers and implementation with respect to society and its members. Potential problems that
may arise are studied along with possible ways to prevent them from occurring and ways to deal

with them once they occur. Grading is in S or U
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20,101 anufidesiumalndnimnssumans 1(1-0-2)
CE101 Introduction to Engineering Profession

TN UnuIkasniivedimns IemnssuannEngg VANENTULAZNITTUNTHOU
AUIAINTINAIENT i‘ﬂmﬁugmmﬁmmmam‘uas’?mﬂiimmam% AUSURAYDULALITIUIUTTUVD
mns Fnsdeansdmsunumadmnssumalulafansaumadmiuanumdmnsy nMsudteymnig
mnTsn ArwddyUeINIITAGEY MINAREY wagNsALERA nounetlowiudmiuimng Jmnfu
auUaendy Imnsfudinuuazdauinday Imnstunsiauimalulad reufinweslunuimnssy
mmﬁﬁugmLLaxUQﬂ’ﬁﬂﬂiL?{aaﬁquﬂid \3esile waziaTesdns nsmAtmandn waznisldeesile
Tolunugnangsy

Engineering profession, Role and responsibility, Engineering fields, Curriculum and courses
in engineering, Problem solving in engineering, Mathematical and scientific tools, Tests and

experiments, Engineers and society and environment, Computers in engineering.

[

18.121 Y@Rfngsy 1 3 (3-0-6)
IE121  Engineering Materials |
ANNANRUSTENTIN 1A59aTe audR NszUIUNITHER warsUTEENAldUYRINaNIMINTIUNAN
Ieiun Tave wedwes 1wsniind uasTanuay unugiiauna audinina waznsidenanmuesian
Relationship between structures, properties, production processed and applications of
main groups of engineering materials i.e, metals, polymers, Ceramics and composites; phase

equilibrium diagrams mechanical properties and materials degradation.

2.2 Fvuan1gau
1) ngudvnUsRunedaangsy

Ayrveauluanan

M.200  AdafEnsIFnssulni 3 (3-0-6)
LE200 Electrical Engineering Mathematics

fuadinBadu: nununneesiaruning Uginnmes n1sulandaduy EUUTesEun1Tie
i Jgymiendnvaiziane wuudhassmadmnssulnii nsudasiSiesiazaars uaznsussendld
NTIATIERTIToU FuuTedoukasleantudadon NMsmUSHUSIBtou NguLsam-

Linear algebra: review of vectors and matrices; vector spaces; linear transformations;
systems of linear equations; eigenvalue problems; models in electrical engineering. Fourier and
Laplace transforms and their applications. Complex analysis: complex numbers and functions;

complex integration; residue theorem.
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w201 AsEndumsimnssuli 2 (1-3-0)
LE201 Electrical Engineering Practice
msfindufiuguiiouusihmsliadestioTauargunsalineg Tunuimnssali
Basic practice to introduce students to basic equipments and measurements in electrical

engineering.

M.202 Uﬁﬁamiﬂﬁugmmﬁmﬂﬁui‘vxlﬁw 2 (1-3-0)
LE202  Basic Electrical Engineering Laboratory
FsAuneu : aauld wl.201
UfTRnsitugiuluhidesagmedmnssuli
Prerequisite : Have earned credits of LE201

Basic laboratory work on various topics in electrical engineering

W.210  FygauasIzuy 3 (3-0-6)
LE210  Signals and Systems
deruney : geuld a.111

'
a

Fuanauazsruukuusadiomanauazuuulisaiiemnian ssuudadulinusisuny
a1 MylesensruulagIsmsulanlises FBnsuvamivans uagisnisulas Z msussenddayao
uazszUUlUUNINIAmMNTIN MTIATIZRdY ez sz UULnsmATiALUUTUETE
Prerequisite : Have earned credits of MA111

Continuous-time and discrete-time signal and system,; linear time-invariant system (LT);
signal analysis using Fourier transform, Laplace transform, and Z-transform; applications of signal

and system; modern techniques in signal and system analysis.

w211 gufanuiesdulasnszuiunisgy 3 (3-0-6)
LE211 Probability Theory and Stochastic Processes
FsAuneu : aeula A.111

nénnadesturesnsduiazanuliniuey anuhazdu fuusdy nsvuiunsdu ns
ﬂisqﬂﬁmaiwuﬁami nsUsEatadyaa sTuUAIUANERlULF
Prerequisite : Have earned credits of MA111

Introduction to concepts of randomness and uncertainty: probability, random
variables, stochastic processes. Applications to communications, signal processing, and automatic

control.
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W.220  vgefauuwivantiin 3 (3-0-6)
LE220  Electromagnetic Theory

nywseiaaned auulniadeg suuasledianesn mnuglii nszuanisiiwaznssua
15N ANELYY aunuulmEnaiing Janusiwan amnuwmienth ausuimdnlviiihiudsumunan
AUNTUUNDLIR

Vector analysis; electrostatic fields; conductors and dielectrics; capacitance; convection

and conduction currents; resistance, magnetostatic fields; magnetic materials; inductance, time-

varying electromagnetic fields; Maxwell’s equations.

W.230  wetdawsduavniaimnssulii 3 (3-0-6)
LE230  Numerical Techniques in Electrical Engineering
taduneou : aauld A.111
yquinsmiarnisuszgndld medindeinaudowu naasvesauniswarssuaunis Bdwestion
flgn Japmerdnuaziany mameyiusiazUTiudidsiiay Budaunndoyius
Graph theory and applications. Introduction to numerical techniques: solutions of
equations and system of equations, method of least squares, eigenvalue problem, numerical

differentiation and integration, methods for solving differential equations.

240 MFIATIZINRTINTN 3 (3-0-6)
LE240  Electric Circuit Analysis

09AUTZNOU99T MITATIZUUTIUALAL Y 1198993 Ansmileniuazannugliii 1593
Susunilsuarduiuass Msuanwnemaimes 1133rd AC szuulnihanua

Circuit element, node and mesh analysis; circuit theorems; resistance, inductance and
capacitance; first and second order circuits; phasor diagram; AC power circuits; three-phase

systems.

w241 gunsniuazreasdinvselindiiugiu 3 (3-0-6)
LE241  Basic Electronic Circuits and Devices
Fwdaduneu : aauls .240

laseaine audnvae wazlvunvasnisinuvesialen 1asUszynavedlalen 9asumadngl
Nszuanse 1Aseasne Auanvy warlriaraen1sYUYemMIIUTAWeSWUU BJT wag FET niudawmes
luraasvenedyyia wazaing nslukeansiudawnes nann1sTATIzeesdygImauInEn

WUUT1ABRUNTalkUY 2 wag 3 91 eeduenluaziansussend
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Prerequisite : Have earned credits of LE240

Diode: physical structure, characteristics and modes of operation; diode application
circuits; DC power supply amplifiers; BJT and FET physical structure, characteristics and modes of
operation; use as an amplifier and a switch; biasing; principle of small-signal analysis; models for
2- and 3-terminal devices; operational amplifier and its applications in linear and nonlinear

circuits.

W.242  N159BNLUUINATAINA 3 (3-0-6)
LE242  Digital Circuit Design

NNRONUUULAZNTASINNITAE  Usznoumevinde syuudiuiu svia fvadinudu ladning
nseenuuUNIsladnuuueetlutuleauazuuLTmudua (‘Vlgﬂ’J\‘1<’\]i"?NIﬂiﬁﬁLLﬁz?Q%i@%%ﬂIﬂiﬁﬁ)
dmfunsaaduinstineiudnanneiuguauinsldgunsaifvead

The design and implementation of digital circuits. Topics include number
representations, codes, Boolean algebra, logic gates, combinational and sequential circuit design
(both synchronous and asynchronous). The real implementations begin with basic gates and

progress to Programmable Logic Devices (PLD).

w260 ipdesdnsnalilih 1 3 (3-0-6)
LE260  Electrical Machines |
Ftaduneou : aauld 21.240

WWAIAUNE 191U 29astalluan udnnsiuasmdsnunalni wasnulaznasnusm Insasng
LazvdnnsveAdsdnsnavianyuveasiesinsnanszuanss uazUszavEam ndnnisuazUseansnm
yofoutadlnilmiava ndfoudadlniiranmina
Prerequisite : Have earned credits of LE 240

Energy sources, magnetic circuits, electromechanical energy conversion, energy and co-
energy, construction of rotating machines, principle of DC rotating machines and their efficiencies,

principle of single-phase and three-phase transformers and their efficiencies.

300 Annumadanssulih 1 Anaulsidosndn 240 vu. sden1AnisAnyl)
LE300  Electrical Engineering Training
Fwdaduneu : aauld 1302

Anausiudanssulailunianis@nwigeion Auuiem 159au nueus19015 Y30

v a a & A o ' v ) R ' 2
3;@33?‘1}1?}%}‘1/1511?1’;%%‘1/1‘146{1811 Immm‘w‘um&jaznm?]m’mam\maa 240 GU'JIlN LLaziiJuaUﬂaﬂ 2 LADU

PNANYI9LADIEITIHNUNISENIIUABAIAIVIY TANAAIETEAU S Yise U

38



Prerequisite : Have earned credits of LE302

Practical training related to the field of electrical engineering during the summer
semester in a company, factory, government agency, or state-owned enterprise, which is approved
by the department, with a total training period of at least 240 hours and no shorter than 2 months.

Students must submit training reports to the department. This course is graded S/U.

301 YFuRnsmeimnssulia 2(1-3-2)
LE301 Electrical Engineering Laboratory
F1sAuneu : aeauls w.202
UtRnsTuhdeomaimnssulin Suldun 1958i8nvsetind nesdnsnaluiin uazdus
Prerequisite : Have earned credits of LE202
Laboratory work on topics in Electrical Engineering including electronic circuits, electric

machines and so on.

302 AseenuUUIIUIMmINTsului 2(1-3-2)
LE302  Electrical Engineering Design
Furtaduneou : gauls 21,301
nseanukuulATIUmIAInTt i
Prerequisite : Have earned credits of LE301

Design projects on topics in Electrical Engineering.

W320  vguinisdeans 3 (3-0-6)
LE320  Fundamentals of Communication Systems
FsAuneu : geula w.210

WUUSIaesszUUd sansuuudansuasuuuliany ATHULUNIFYYIURALIEUU ALUNATUVD
FyaauaznisUssendldounsuyiSesuasnanisudanises n1suoganuuukouzion N1suBg@ANIg
LaNNAYA mimaal,ammwﬁw@j mma@mmmu%’wﬁa’g mma@l,ammmﬁ mimaammmmﬁmummﬁ
AU miua@l,ammmﬁLLaumm?{ﬂf’N nsueganta ﬁ'ﬁgiy'@ﬁUﬂWMﬂ'ﬁé@ﬁ’ﬁLLUULLau:ﬁﬁaﬂ N134199)
AR UULUARUUAFIUADY N BfN135Tnsia81auasni1snlaulng ﬁaﬁuauzﬁama@m%’u NITUBYLAALUY
sWanwad NITUDYLAALUULARM wadansTanndnd wuguianeda ﬂ’lsLLWi'ﬂizmsJﬂﬁuﬁm drulsznau
waznsdeanslulasion msdeansanadion waznisieansidauas
Prerequisite : Have earned credits of LE210

Communication system models, wire/cable, wireless/radio; introduction to signal and
system; spectrum of signal and applications of Fourier Series and transform; analog modulation,
amplitude modulation, double-sideband modulation, single-sideband modulation, frequency

modulation, narrowband frequency modulation, wideband frequency modulation, phase
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modulation; noise in analog communication; binary baseband modulation; Nyquist’s sampling
theory and quantization; pulse analog modulation, pulse code modulation, delta modulation;
multiplexing techniques; introduction to transmission lines, radio wave propagation, microwave

components and communication, satellite communication, optical communication

330 MPIATIZATIERR 3 (3-0-6)
LE330  Statistical Analysis
JyrdsAunau : m.211
grapudoriu N1SVAEDUANNAFIY N1TUTZUIUAT ENFURUSKATNITONDY N1TNAFBUKUY
Ladlgnanfiwes Madesieinnuwlsusiu Mmelssendadalugaiamngsy
Prerequisite : Have earned credits of LE211
Confidence intervals; hypothesis testing; estimation; regression and correlation;,

nonparametric tests; analysis of variance; engineering applications.

W.340  29asdidnnseiing 3 (3-0-6)
LE340  Electronic Circuits
FsAuneu : aeauld wl.241
’Nﬁ]i‘Vlﬁ’m%ﬁL@@%LLUUIUTW@W%LLa%N@ﬁ mamauaummmﬁ ?Qﬁ]iﬁ%ﬁﬁ]ﬂﬂi&lﬂ WITVYIYNAA
AMALDIANAKALINITVYIEMET 29959818 UoUNTU 09aTaLaINDT 1995NT09
Prerequisite : Have earned credits of LE211
Confidence intervals; hypothesis testing; estimation; regression and correlation;

nonparametric tests; analysis of variance; engineering applications.

w341 BannIatndnignIn 3 (3-0-6)
LE341 Physical Electronics
Furderuneu : @auls m.134

ANYAENIINENINVBIDTADULAL VGO UNG U UYBTY Nufuaundsauwaznmeyss

afllo, L)

Tuanshasath wivednuivluansieiih laleavdniase P-N NIUTANBTUUUTOESDE NIIUTEAND
wuuaallaih iaimed gunsaldwiunisaings AwseAvglulas madeanshunsasdufingg
Prerequisite : Have earned credits of SC134

Atomic physics and theory of energy bands in solids; energy bands and charge carriers
in semiconductors; excess carriers in semiconductors; PN junction diode; bipolar junction
transistors; field effect transistors; lasers; switching devices; microwave devices; Integrated circuit

fabrication

W.360  szuulniamds 3 (3-0-6)
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LE360 Power Systems
Ftaduneou : aauld W.260
wuziszuulninszuaadu lassasisvesssuuliinds ssuuilesylin andnuuzuas

LuUS1aes a3 esdnsnalwiinnszuaady aadnvaziazuuuiiassuemsiouUasiniiigs unas
nasudmsundaliil audnvazianigvednan 15adnsliin mafiwesuazuuudnaesvesaiyds
Tfusegs msfimesuazuuudiass vesaedsluiiusen anuduiudseninsnssualfiuaz
ussulaiihvesansds hadinasngady nsdmdanuliiiuazmsgadomdalwi-luaeds anuie
NIRIVUAAUNFRUUANNNT UINTFIULAZANNUaBANY
Prerequisite : Have earned credits of LE260

Introduction to AC power circuit; structure of electric power systems, per unit system; AC
machine characteristics and model; power transformer characteristics and models; sources of
electric energy production; load characteristics; electric power plants; transmission line parameters
and models; cable parameters and models; relationship between currents and voltages; regulation
of voltages; electric energy transmission and losses; symmetrical three-phase faults; standards and

safety.

w380  iedesiietauaznnsTamnslagi 3 (3-0-6)
LE380 Electrical Instruments and Measurements
Fdaruneu : geuld w.241
wiglazansgIunsiandlniih msduunuardnunglanizueuniosdiotn nMsinseving

(%

f MsTanszuakazusItuLUUNSELansaznsesaadulnsldindasdlo Tauuuneuzdenuazuuuadvh ns
Sarddluin fauseneurds wasndanulnih sl Arenumdennlviuazen
ARl MsTareIE AU 913081 dyeyiasuniu faudsdnyain nsUSuLiBuLnsgIu
Prerequisite : Have earned credits of LE 241

Units and standards of electrical measurements; instrument classifications and
characteristics; measurement analysis; measurement of DC and AC current and voltage using
analog and digital instruments; power, power factor and energy measurements; measurements of

resistance, inductance, and capacitance; frequency and period/time-interval measurements;

noises; transducers; calibration

M.381  STUUAIUAN 3 (3-0-6)
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LE381  Control Systems
F1sAuneu : aaula w210

WuUSIaeeagdinaansvesszu faddudielen wuudraesssuululauunianal was
wuudraessruululamLnannud wuusasma’tn uarnanauausmainvessEUUSUR UM A S Uy
d93 szuumvAukuUakaskuuln n1sauAuLuudaundy Arull ¥dnvesszuuaIuANLUY
Egl}’eJ‘LJﬂé"U ‘Viﬁﬂﬂ’]iLLazLé@ﬂl“U“U’eNLﬁﬁEJiﬂ’?WiSUU FNINAFDULEDLTAINTEUU N1T99NUUULAY N1TTVALYY
VNIEUUAIUAN
Prerequisite : Have earned credits of LE210

Mathematical models of systems; transfer function; system models on time domain
and frequency domain; dynamic models and dynamic responses of systems; first and second
order systems; open-loop and closed-loop control; feedback control and sensitivity, types of
feedback control; concepts and conditions of system stability, methods of stability test. Design

and compensation of control systems.

382 UjiRnsieTesiloauazszuunisia 1(0-3-2)
LE382 Instruments and Measurement System Laboratory
dsduneu : aeulavselsauniauiu w.380

Ujianisiedesioda ldun msinnuderiivun nmssuet nsthgedne waznsaeuiiioy
UURNsszuunsin oA nsesniuunsmeaes 1asin nsddndeys wasn1sUssianataya
Prerequisite : Have earned credits of or taking LE380 in the same semester

Instrument practices including specification evaluation, measurement reading,
maintenance and calibration. Measurement system practices including experimental design,

measurement circuit, data import and data processing.

401 Tasserumadenssulaii 1 1 (0-3-6)
LE401 Electrical Engineering Project |
AwUsdunau: @ould wl.230, 991302, 9.320, 19340, 21.360
Trssuiseuasiauierfudymneindmnssulii Fsenadamilaedndnwudazau
vielungy meldnsmunuguatesenansdfivinuetsesvilein dndnudesdinenunaziing
thiauslutadelaseudy
Prerequisite: Have earned credits of LE230, LE302, LE320, LE340, LE360
Research and development project on an electrical engineering problem is carried out
by an individual or a group of students under supervision of one or more academic staff

members. The student must submit reports and give an oral presentation on the project.

.402 TaseumaIenssulnii 2 2 (0-6-12)
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LE402 Electrical Engineering Project |I
FsAuneu : aauls w401
Nuseaifissniassndmnssuliia 1 QULﬁ%ﬂauyjiiﬁ 5&%146181423@%EJﬂJa\imiL%EJuﬁ&mu
aﬂ“waugsaﬂ LLasmi‘ﬁﬁLauamamuﬂ%ﬂqmﬁw
Prerequisite : Have earned credits of LE401
A continuation of Electrical Engineering Project | to the final stage of writing a full

report and giving a final presentation.

FyrU9AUUBNEIVT
18.202 NAAERSIAINTIY — atnefIans 3 (3-0-6)
CE202 Engineering Machanics - Statics
Ftaduneou : aauld 91.133
NITIATIEIUTI NYUDITIFU NATINWTIENS aunaraess NMIUsvendaunisaunaiulasasne
LaziA3eadng agudans noufveauuuila au namandvedlva mmila mineilaglivdnuesi
aiflou tafivsnmuesauna wdalusnsimiudesvosiuf luansanudesvonna anufidesiuly
NFIATIEIMTLLLLARA LI9E0U WaZNITLNYD
Prerequisite : Have earned credits of SC133
Force analysis; Newton’s law of motion; resultant; Equilibrium of forces; Application of
equilibrium equations for structures and machines; Center of gravity; Theorems of Pappus.
Beams; Friction; Virutal work and stability; Moment of inertia of an area, mass; Introduction for
bending moment, shear and deflection.
2) NFUIVUFANIIAINTITY
.203 Uﬁﬁamimﬁmmiﬂw%Lﬁaqﬁu 1(0-3-0)
LE203 Introduction to Electrical Engineering Laboratory
taduneou : aeuldvisodnwiniauiu 2m.209
Wl ndnwemslniid uilugiu Beudmdnnsvhauisldaugunsaiindesiiasisg Tunis
Usznavrsasiihuagdiinvsedind Weliussnounsasiiiiidosiuld Beusdidnmsetinddosiu ssuu
Aieniuarannsouidammesasiniid ssfuuasdidnnsedndidesiuld Fouiisnisldwenuas
vsedslunsieseisiiinddnseindidecdu
(Fwduinfnwanivimnssaiona wad granunig)
Prerequisite : Have earned credits of or taking LE209 in the same semester
This course focuses on practicing skills in basic electrical engineering. Learn how to use
equipments and some electrical elements. Connect some electrical circuits. Identify, analyze
and solve some basic problems in electrical circuits and electronics. Learn how to use basic
circuit and electronic software.
(This course for students in Mechanical, Chemical, Industrial Engineering)

.209 Fennssulwiindesdu 3 (3-0-6)

43



LE209 Introduction to Electrical Engineering

MFIATIEHeRsnsEIansILarnsEudadUl oefl WSy nssuanas iy wlaudadluiin
wuzihiasesinsnaliih it wlestudalnih vewestiiuaznsiluldnu daiussuuliihanaa
wardEmsdaendanuluih wusiiedosdloafiugiuniluih

(Fwuindnmanuiivimnssueiesna il gnanunns)

Basic D.C. and A.C. circuit analysis; voltage; current and power; transformers;
introduction to electrical machinery; generators, motors and their uses; concepts of three-phase
system; method of power transmission; introduction to some basic electrical instruments.

(This course for students in Mechanical, Chemical, Industrial Engineering)

w224 weluladansaumenaznisaoans 3 (3-0-6)
LE224  Information and communications technology

a o (%

UjiARava ndnnmsveanaluladarsaumenaznisdoans, sadUsznouneinugendiuifuas
g1iaunisdmsunisustananaluini esnenfinnes, ndnnsuarszuuiadeviedeansdmsumealulad
asauna, waluladansaumanldsueuaulalutagiunazunlihiusuan

Digital revolution; principles of information and communication technology (ICT);
software and hardware of computer; communication and networking; cutting edge technologies

and trends in information technologies.

225 weluladinsaunaudesd 3 (3-0-6)
LE225 Introduction to Telecommunication Technology

ﬁugmﬂuaqLwﬂiuiaﬁimﬂmmﬂu: anvduazdedawiny; lnssiedouse; Yesdyyiudoans
ﬁugm‘lmwﬁaﬁﬁaga: Pguvinanig enuuinaangd msliuinisiasmne lassioniues
msAeanslians

Fundamentals of telecommunication technology: transmission lines and media; network
connections; communication channels. Data networking basics: wide area networks; local area

networks. Network services. Optical networking. Wireless communications.

.295 n&sulnihfudawanden 3 (3-0-6)
LE295 Electric Energy and Environment
nszvuMsLUassUndsnukazinalulagnisedalui;, ninensnauwny; msvssendinalulad
ANTAUNALALNNTA 0ENSAUNTSHAR a9 wazsivungldin; Uszansamnisldndsaulnia; gauninves
fdalniin; nsivunsasemEanulii: nansenumedanndouresniswanlnii; nansenuvesnsly
waulnihresssurfuazdandon msussfiulssiumsdanndeuiiieidostunisanlaiih
Energy conversion process and electricity generation technology; renewable resources;

application of information and communication Technology to generation, transmission and
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distribution of electricity; efficient use of electrical energy; power quality; electricity tariff
determination; environmental effects of electricity generation; Impact of energy utilization on

nature and environment; assessment of environmental issues related to electricity generation.

w.314 nsUszaNadyy1uAINa 3 (3-0-6)

<

LE314 Digital Signal Processing

LY 1

Furarunau : @auld .210

[ a

Auanadanaifeioaazlifawios N15ATIEAUNATY WWTUTULAEN1TUSEUI AN LU

L7

(% Y ' Y

NIWUIEUDNTINITTNAIDE1S ﬂﬁLLUadz\IJSEJ%LLUUﬁaﬂ% Wanuhazluvesnisusyanadyaumina
NN598NLUUMNTBIRITATdaNanDUAUDIBUNAd I UIU LAz slaNanoUaUDIduNadaUIUlNAAR
syuudafilsnlazsuImsiInged nswlaslanuuuiansea LLuzﬁﬂm'ﬂJiz&gﬂﬁ%}mwszmaﬁmmm
AR WU MIUsEIIanI MsUssinadsmawazides MIUszanaunddwu wavnisuszendlilulagiu
duq
Prerequisite : Have earned credits of LE210

Continuous-time and discrete-time signals; spectral analysis; decimation and
interpolation; sampling rate conversion; DFT; probabilistic methods in DSP; design of FIR, IIR
digital filters, multirate systems and filter banks; discrete wavelet transform; introduction to

some DSP applications such as image processing, speech and audio processing, array processing

and further current applications

323 n5AeasAdva 3 (3-0-6)
LE323 Digital Communications
Ftaduneou : aauld 2w.320

VIUVI’JuVIZ]Haﬂ’J’IﬁJu"H]%L‘ﬁuLLﬁzﬂi%U’Jumid@J WHUN WS YR U AuniauAEtuadad
g0 NIATIRIVAYYI FYrusunNIUNATBUEYIILULUIN WeTANTenatULUUARYIE Fnun-iaany
nsUszlivanssous N133alaslud nMsusuwi wugthmguiansaume nMsidiswawraanlla nsdnsa
Yoadyaa sTuuvaneYesdygamatenvy nadan1suRanmsy Yesduaiinsdeumees
Fuaanaduvanefienig
Prerequisite : Have earned credits of LE320

Review of probability and random process; signal space; minimum Nyquist bandwidth;
signal detections; additive white Gaussian noise; digital modulation techniques; sigma-delta;
performance analysis; synchronization; equalization; introduction to information theory; source

coding; channel coding; multichannel and multicarrier systems, spread spectrum techniques;

multipath fading channels

w.324 nsdeansteyauaziAIeYIedoya 3 (3-0-6)

LE324 Data Communication and Networks
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wurthsvuuieietiedeasioya andnenssuaiernouwuududuy nslnasauuugaisgauay
nsidenles fuuunamisamiueetiedeya mamuaumndiisiinans msmuaunsivavesngs
oua MsmuANAIRANAIN eoTslmedl inTetneainds msdadumsuaietnedeya Anusiuag
YouAToU1y anUnunTTULAY T UULASOUBLUUNGUILY 1S5 U THomS

Introduction to data communications and networks; layered network architecture; point-
to-point protocols and links; delay models in data networks; medium access control; flow

control; error control; local area network; switching

.325 \pFeviensaeanTuazaneEs 3 (3-0-6)
LE325 Communication Network and Transmission Lines
dsauneu : geula am.240

n1sdsarsuuufiansuazlyats 1asewien1s @ earsuuufl anewn3ng Y, ZFGHuas
AUFLINUS mit,%amiauammiﬁugm nsuvad 1Ass1eUsunandenisas maldaduivisasas dyau
fnsesadu Faanoudyunsuund Sufiuaud nquivesaeds aunisaduuazsaan dmiuanud
#1 Urunans uazge mmsiiugugiiuas Asgl Aduannsenuazaduazyiou Sasdundudls ardnuay
nnzvesaedsdmiulvanilniges andnsas anmly medsldmmugyidouasl mnugyde ns
avvioululauuan wunmnis dsview duaadluiunsniivatedudsaziivanesu lna dyaadadn
walsudea arediuszneu vila vesaeiada wazangatadindeduuulidas ate taidawnusiy
wnsgrunseuadmsuansiala

Wire and wireless communication; wire communication network; Y, Z, F, G, H matrix,

relation; connection and basic circuits, network transformation, transmission quantities, signal
transmission circuit techniques, wave filters, attenuator, impedance matching, transmission line
theory, equation, solution for low, medium, high frequencies, primary and secondary constant;
incident and reflected waves, standing wave ratio, line characteristics for open, short, terminated
load, lossless, and lossy lines; reflections in time domain, bounce diagrams, near-end and far-end
crosstalk, differential signaling, composite line, types of cable, and unshielded twisted pair, coaxial

cable; current cable standards.

.333 Feanssululasiam 3 (3-0-6)
LE333 Microwave Engineering
Fwdaduneu : aauls 220

NUMIUANMYBINGLIAE AAUSTUNY aeudsdyyauasvieuirduguaudlulasim ms
Taswmeasiglulasion Bufiuaud uasusaiuwasnseuaauya wesnded ununmnsivadyain ns
wuaguwarn1sUSuBuiiuaud lamasuaziansaslulasn gunsaluuinidinukazgunsalduiass
wuuiimmaies madeuledilasinuuugareqa szuuisand maunsnszaeedulilasion msinadu
lulasiavl szuululasiaviuagnsyseynaldanu

Prerequisite : Have earned credits of LE220
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Review of Maxwell’s equations, plane waves; microwave transmission lines and
waveguides; microwave network analysis; impedance and equivalent voltage and current; the S-
Matrix; signal flow graphs, impedance matching and tuning, microwave resonators and filters;
power dividers and directional coupler; point-to-point microwave link; radar system; microwave

propagation; microwave measurement; microwave systems and applications

M.343 YiFuAIEnS 3 (3-0-6)
LE343 Optics
F10sAuneu : aeuls m.134 waz A.112

ﬂ’ﬂmiLﬁ@ﬂﬁu%@ﬂﬁﬂuﬂ’]ﬁ@%LﬁﬂﬂEﬁGILLU‘UL%QLﬁu ASEEAUY MTUNINEDR UAUUTIATTS
ety mstnanlsiwdu msiudinnnlaeaudifen waziauduns Waumansuuunmddeu unthveinis
Aemanaiiiinarniaudifen mseenuuuiryUnsal unirves simuadinaans wassirumansuuudd
Prerequisite : Have earned credits of SC134 and MA112

Ray and the foundations of geometrical optics. Interference, diffraction, coherence,
and polarization. Imagery by a single surface and a thin film lens. Gaussian optics, introduction

to aberrations, optical design. Introduction to mathematical optics and Lie optics.

.344 veUlndianvseingd 3 (3-0-6)
LE344 Optoelectronics
Ftaduneou : aauls 21.341

NANAV0INITUNILTILAT NIIANYINANITLNUTZIINAITUNILTILAUAZHET UENNITUAZNIT
Uszgndldiuvasgunsainnsestlndiannseiind fMegradu unasiudauas aunsalnsadudyaa waz
saul‘dﬁamﬂ%aLLaQLLazqﬂﬂszﬁguﬂ
Prerequisite : Have earned credits of LE341

Physics of optical radiation. Interaction between optical radiation and matter. Principles
and applications of optoelectronic devices, e.g. sources, detectors, as well as other optical

materials, devices, components, and equipment.

.345 wialuladnsudnansissanh 3 (3-0-6)
LE345 Semiconductor Fabrication Technology
deuneu : aauld 2341

wialulagniswiinled n1sugnuan nsasadueiwnndlulavedle msadretuefiunngluma
vosvounan msaiduefiunnddedluana madstuoanleddeanuiou maunsduseniy
You Seeuduwanundu niswenwusngleasiall nisvhdalany Alvnanil weudiads ueawuURLAY
mswiiniia wwildulusuiae
Prerequisite : Have earned credits of LE341

Integrated circuit fabrication technologies: crystal growth, vapor phase epitaxy, liquid
phase epitaxy, molecular beam epitaxy, thermal oxidation, thermal diffusion, ion implantation,
chemical vapor deposition, metallization, lithography, annealing, assembly and packaging, future
trends.
363 w3psdnsnalnd 2 3 (3-0-6)
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LE363 Electrical Machines I
Fdsauneu : geula am.260

aussouzuazdnvazanzenedesdnsnalinienimilana wdesdnsnalniiwieni
vl wazir3osdnsnalniindslasida; MsiSuiy MsvuwAIes LLasmimmmﬁﬂé’aLﬂ%ﬁﬂiﬂﬁlWﬁﬁ;
mi‘dizqﬂﬁﬁlﬂ%"aﬁﬂiﬂaiwcnﬂmisLLaaé’U; msuddmnamadaveasesdnsnalilia; nstlesiy
w3esdnsnalni
Prerequisite : Have earned credits of LE260

Performances and characteristic of single-phase induction machines, three-phase
induction machines and synchronous machines; starting, paralleling, and controlling of electrical
machines; application of AC electrical machines; troubleshooting of electrical machines;

protection of electrical machines.

364 niseenkuusTUUlNi 3 (3-0-6)
LE364 Electrical Systems Design
Ftaduneou : aauld 2m.360

Mé’ﬂﬂ?ﬁsl?uﬁyugﬂuﬂﬂiaaﬂLLU‘UWUUI‘V\I‘WW {Jjaﬁmuwmmgmmiﬁﬂﬁgﬂ ORIk
iy angliin viefewans 519919818 nsFwalranvesgunsainisliiy n1susulseiausenay
N9 4ATN1T9RNRUUINATANUITIADTUUIA NITOBNLUUTTUULALAIIY N1TOBNKUUIIITAIUAY
weawes  wnunIsivualnaavdnwazatedeundn szuulniignidu n1sAuNILEan393 wag N3
ARRIsEUUNI T
Prerequisite : Have earned credits of LE360

Basic design concepts; codes and standards; power distribution schemes; electrical
wires and cables; raceways; electrical equipment and apparatus; load calculation; power factor
improvement and capacitor bank circuit design; lighting and appliances circuit design; motor
circuit design; load, feeder, and main schedule; emergency power systems; short circuit

calculation; grounding systems for electrical installation.

M.365 MTIAsEAszuUlninAas 3 (3-0-6)
LE365 Power Systems Analysis
FveRuneu : gauld .360
n1sAmnaunislasaigliin n1slesizinisiva nsaavaunisinavesiideluia nns
IATILRANURANTDILUUENNIAT NITIATILHANURANTBIUUDENRS N1sUeerusyuulaiinfidaay

gunsaldesiu l@desnmding N13IRasINITHANTAATYEAEAT TTUUNTIIN

Prerequisite : Have earned credits of LE360

48



Calculation of transmission and distribution networks; load flow analysis, load flow
controls; symmetrical fault analysis; unsymmetrical fault analysis; power system protection and

equipment; transient stability; economic dispatch; groundins.

.408 Wdatirwmaimnssului 1 3 (3-0-6)
LE408 Special Topics in Electrical Engineering |
Fwdaduneu : susyliiainennsdaeu

wdedufuiaulsluariy wiemswauilg luavisie vedanssului
Prerequisite : The lecturer’s permission

Topics of current interest and new developments in various fields in electrical

engineering.

409 dpiAwnImInssulii 2 3 (3-0-6)
LE4A09 Special Topics in Electrical Engineering I
wdaduneu : InsusyliRainenansdyaeu

vtedufuiaulsluariy wiemsiamuilulg luawsie vedenssulwi
Prerequisite : The lecturer’s permission

Topics of current interest and new developments in various fields in electrical

engineering

W.415 nsUsTRIaNaNIN 3 (3-0-6)
LE415 Digital Image Processing
F1sAuneu : aeauls w.210

UsgdAnsiaunsuseananann 1aseasatayaveinInm1enidia aiadieg naunis
Uszanana mavilinmdamnmddu nmsdiaesgunm msdassnimadeulmlneldneufiuned n1s
WaBUMYIEAIWITS WiuTikazszuuRae mi‘lJizqﬂﬁma\‘imsﬂizmamamw mmi’ﬁméfmﬁlmﬁu
ADUNILADTITUY
Prerequisite : Have earned credits of LE210

Historical development of image processing. Image data structures. Image
preprocessing. Image enhancement. Image classification. Image postprocessing. Image
compression and restoration. Figure modeling. Computer animation. Contour mesh conversion.

Applications of image processing. Introduction to computer vision.

424 e Irnssulnsauuay 3 (3-0-6)
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LE424 Fundamentals of Telecommunication Engineering
dsauneu : geula am.320

wqwﬁﬁugm; N3eInd993; NMsadndnguioys; 13U e INNIRT§IU LeTIOY, ifleY, load
0%, nelnladlassdne; aniilmenssuuuudy; wdoteauiags; wdnnisdadums, nauiunines; wdn
Anssureslsinamsidiniediy; Madidvatenis; ssuunsasnu (ssuululasiam szuuaniien
wazdutlonas); Myvseiliuaussaug; nsussgndldaululnsauuay
Prerequisite : Have earned credits of LE320

Introduction; circuit switching; packet switching; standardized network, ATM, PDH, SDH;
network topology; layered architectures; broadband network; routing principles; introduction to
queuing theory; traffic engineering; multiple access; transmission systems (microwave, satellite and

fiber optic transmission); performance evaluation; applications in telecommunications.

W.426 sAoETTINILAS 3 (3-0-6)
LE426 Optical Communication
Ftaduneou : aauld 9w.220

viethaduladidnesnuuunsinssuenuazidoulunsnszanevesrdunas Tasadsuazeinves
wulowias wisfiweslunisdawas nsuaaduleonmuiuainasnszuiunisngs viinveuadaduly
Wi MsRRFUYRsdy I MIaaneu Msaads wazdamestuludulouiidua \3asdas
s udauas laloaduauaziaweslalon in3ossuuas fduuas guUnsainIud Y LAaY
29959878 NMIFIMsTULTeuse dlnduazdafinanives Tasweeniiiiindidedy
Prerequisite : Have earned credits of LE220

Cylindrical dielectric waveguides and propagating conditions; structure and types of
optical fiber; optical transmission parameters; optical fiber production and process; optical cable
types; signal degradations, attenuation, losses and dispersion in optical fibers; optical
transmitters, light sources, LEDs and laser diodes; optical receivers, optical detection; optical
repeaters and amplifiers; link budget calculations; switches and multiplexers; introduction to

FTTx networks

.428 IAINTIUENYDINA 3 (3-0-6)
LE428 Antenna Engineering
Fwdaduneu : aauls 220

fenndoswunasngul] uwidstulauuuaalelensedn WUUFUNSURNAIN TN ALagLEs
AU AANIMDNZATIANIESRTIVEN UssAnSaim Inanlswdu Builuaudiudiuasiuuing
AUNITNITAEIUVINTE NITHHNEINUIINDIAUTENOUNTTUE NANTENUVBINTIIN AANTANITUA

WA UVDIENDINAEUAIALTLEU @1801N1ALDIEIAY ﬁ?&l@’]ﬂ’]ﬂ&l’]ﬁ—gﬁ% Lazd1ya1NALUUIIYAN
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Uden angemeezinesiaes arga1nialilasansy asenmaivaivdmiunisuszanaldlulagiu ms
AN YL IBIAEDINA
Prerequisite : Have earned credits of LE220

Basic definitions and theory; isotropic point source; power and field patterns; directivity
and gain; efficiency, polarization; input impedance and bandwidth; Friis transmission equation,
radiation from current elements; ground effects; radiation properties of linear wire antenna; array
antenna; Yagi - Uda antenna and log-periodic antenna; aperture antenna; microstrip antenna;

modern antenna for current applications; antenna characteristics measurement

W.434 nsApansinaeud 3 (3-0-6)
LE434 Mobile Communication
Aurderunau : @aule .320

JEUUNITADENSLTaNY NuTeuUNSFeaTAfoull AMENYMELATNANTENUTBINITNTEINY

A a a

adwInemadansuegan nsulandeamnlufdva siadmiuanuvainvanevesedyaa nala

]

nsasdyaIuTINde 0sAUsENOUWRNARdIMIUSEUUADNSIAROUN WnsgIun e sindeuntutagiu

g

HINIg1U 3G, 4G, 5G LLa::mmgmluamﬂm i%‘U‘ULSUaQEﬁ?% ﬂ’]ﬁL‘?JJ’]aﬂMa’]EJLLa%ﬂ’]i‘s]JﬂﬂﬂﬁﬁEUuiy"IEULWﬁﬂ
don ANuaspsdyuUliany ANNUesTEULIliviatesie svuunateBunaviate
1@%ine (MIMO)
Prerequisite : Have earned credits of LE320

Wireless communication system; theory, principle of mobile communication system;
characteristic and 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 systems:

multiple access and interference management, capacity of wireless channels, multiuser capacity;

MIMO system.

w436 msdeansnudien 3 (3-0-6)
LE436 Satellite Communications
F1sAuneu : aeauls w.320

yqufiszuudeasmauiion arudisy anifiniefiufu 29laes yuuarsversinagiAsatos n1s
nseinisdeules AN MEI suegian siaudludelianain tevddue ifdue Iadue
QUﬂiﬂjLLﬁ%i%UU&iaﬂmaﬂﬂﬂiﬁaaﬁiﬂnlﬂﬁm ANBDINIA HATEYYINTUNIUEN 19TV Y Y IUAG G

FIUaIANUD SEUUAAALUAINSUNISEDENSIAABUN SEUULNTBIAIEANITEL
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Prerequisite : Have earned credits of LE320

Theory of satellite communications; spacecraft, earth station, orbits, angles, ranges; link
analysis; signal quality; modulations; error correction; FDMA, TDMA, CDMA, satellite equipments
and subsystems: antenna, low noise amplifier, high power amplifier; frequency converter;

satellite for mobile communications; global satellite navigation system.

.455 wialuladensalasn waznswan 3 (3-0-6)
LE455 Hard Drive Technology and Manufacturing
Frtadunou : aauld 2m.241

unthifefuendaladi Tassaiiewes snsaledn nmsdeunazsndoya lnssadsvesine
Weuwazuruiutaya nswlasauuwimandudeayanialii aeniswde ansalasvuazisnaaay
Electrostatic discharge (ESD) %04a£010 (cleanroom) #agn13AIUAN NISAAABAUABNNILABS
(Interface) N15t8euTal 5991 UNER
Prerequisite : Have earned credits of LE241

Hard drive introduction. Hard disk drive's construction. Writing and reading data.
Magnetic recording head & disc. Recording channels & head positioning system. Drive
manufacturing and testing. Electrostatic discharge (ESD). Cleanroom and contamination control.

Interface. Hard drive Manufacturing visit.

.458 ﬁugmﬂamam%mauﬁmLLazﬂﬁuﬁww%Uiﬂaﬂs 3 (3-0-6)
LE458 Basics of Quantum and Wave Mechanics for Engineers
Fwdaduneu : aeuls A.214 wag .220

Anuduiusvesnamnsidanau-oyma Tugoyiusnndamansvosaumslviages uaznaug
mameuiuenainy Inslanzoyniavetey etz sai AN ndanuesdidnaseudineliinnsunsod
aTAnUTYDITEUUBLADY MaBRauN1sUTzEnAng el mauduinldesuianisasiuaes aunsallulasdian

nseling wazunlumalulad Nuguoug

Prerequisite : Have earned credits of MA214 and LE220

Topics include brief review of classical mechanics of particles and waves; "derivation"
of Schroedinger equation; the quantum theory of simplest systems, in particular atoms and
engineered quantum wells, the interaction of radiation and atomic systems, and examples of

application of the quantum theory to lasers solid-state devices and nanotechnology.
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465 Biannsetindrids 3 (3-0-6)
LE465 Power Electronics
FsAuneu : aauls w241

AuANwzveIgUnIalddnnseiindigs laleadde nawmes nsudawmeslulnansigs
woaninga Lo3T7iMas Aadnvarvesssulasiumadninssuaaduilunssuanss 2asuiaiiu
madlinszuansadunssuanss 1asuasduiaslniinssuaaduidunseuaady 29asulasiu
maslnihnszuansadunseuasdu
Prerequisite : Have earned credits of LE241

Characteristics of power electronics devices; principles of power converters - AC to DC

converter, DC to DC converter, AC to AC converter, DC to AC converter.

.467 sslwhuazaailnil 3 (3-0-6)
LE467 Power Plant and Substation
F1sAuneu : aauls w363

duldsvedvan wdmdnuduhusdslnih lsednsliihdioas Isednslwiiwdslom Tsadns
Tyl Feufng Tsesdnslriimdsnudousin Tsednslifiangai Tsednslufwdaudundes ns
afiunisaneliihegissendn vliavesanllvingsy gunsalluaadlniges nsedsaan i
goy szuvdnlusiRvesanilnirges syuutesiuiivesaanilnvinges ssuvashu
Prerequisite : Have earned credits of LE363

Load curve; energy resources; diesel power plant; steam power plant; gas turbine
plant; combined cycle plant; hydropower plant; nuclear power plant; economic operation in
power system; type of substation; substation equipment; substation layout; substation

automation; lightning protection for substation; grounding systems.

w.468 nstesiuszuulndnmg 3 (3-0-6)
LE4A68 Power System Protection
JTaruneu : gauls w.365

AN LAZADANITAAANURANTDY UNUINVRITIAE wdnmsil ssduuazesAUsEneuveInTs
Uosiu Aaudneazianziarlasasnmsinuvesiadg vilouwlamnszuauasvdoudausaiu nsdesiu
nszuaiuLaynsyeasiasiuluszuuds nmsdestuaedsiedyaianihsemariiadss sz nsdeaiu
wuunanig n1stestunoudadiniin nstestundesdndalnia nsdesiuda nstestunemes
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LLuzmq‘Ummﬂaaﬂuqumwa
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Prerequisite : Have earned credits of LE365

Causes and statistics of faults, role of protective relays, fundamental of protective
relaying, protective relays requirement, relay structures and characteristics, current and voltage
transformers, over current and earth fault protection for transmission lines, transmission line
protection by pilot relaying and distance relaying, differential protection, transformer protection,
generator protection, bus-zone protection, motor protection, introduction to digital protection

devices

W.469 nstuladeusaerdsinii 3 (3-0-6)
LE469 Electric Drives
AurTeruneu : @aula .465

(9 @ Y

gunsalnenstuindeuliingiedidnnsetindids audnvarautilvan grunisvianuves
fuindeu Bnswsnveseweslilin msdsdeidmiena aaudnvarandiniuniusilavesenes
T nstuedounowmesinas nmstuindeunawesinadu szuunsdumdeunawedlels 13
Uszgnildamuszuunsduindevlugnanynssusalusia
Prerequisite : Have earned credits of LE465

Electric drive components, load characteristics, operating region of drives, braking
methods of motors, power transmission and sizing, torque-speed characteristics of electric

motors, DC motor drives, AC motor drives, servo drives systems, applications of drives in

industrial automation.

.473 Feanssulniiuseas 3 (3-0-6)
LE473 High Voltage Engineering
FsAuneu : aeula w.220

n5tdau nMsaianaemeiansInLTIRuEINTELanse NTTLEaRY wavduwad; auulniily
’3’&191LﬁyaLﬁmﬁuuaﬂui’aq@hwﬁ@ﬁu; WAL ANITAS192UIY; LUSNAMUTUAY VBUTNED LALUDINT;
wedansnageuTanuazaunsallifiusegs; dewaznisdesiy; nsuszanuduiudauiy
Prerequisite : Have earned credits of LE220

Use, generation and measurement of DC, AC , impulse high-voltage; electric field in
homogeneous and heterogeneous materials; insulation techniques; breakdown of gas, liquid and
solid dielectrics, test of high-voltage material and equipment; lightning phenomena and

protection; insulation coordination
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W.474 n1sUssendpeuimeslunTinserssuulnimas 3 (3-0-6)
LE474 Computer Methods for Power Systems
dsauneu : geula am.360

wn3nduesszuulniindds ndnnslusunsuiion1shasziszuulniinmas nsdunm
Uil lunnizaniugegdn n1sAmuIamadssnIn n1sAIMMINIZRaanI993 N15UTERIMANEN
wUsanuy Lwﬂﬁﬂmimmmmsﬁqﬂ
Prerequisite : Have earned credits of LE360

Power system matrix, power system programming, steady-state computation, stability

computation, short-circuit computation, state estimation, optimization techniques.

W.477 wannisaaun Il 3 (3-0-6)
LE477 Fundamentals of Power Quality
Ftaduneou : aauld 21.465

wnasiuda wawas wansznuvesivanlilduladunessuuluiimas waznsuivestigm
Aunmidslnlihiidssansenusensihauvesgunsalluin. smsgrugunmindsliiuaznissiate
nsUsEliunun Al
Prerequisite : Have earned credits of LE465

Sources, consequences, Impact of nonlinear loads on power systems and solutions of
power quality problems that affect the operation of electrical equipment. Power quality

standards and monitoring. Power quality assessment.

w478 wuudasmatavenaiosdnsnaliihuazseuulninfds 3 (3-0-6)
LE478 Dynamic Modeling of Electrical Machines and Power Systems
FsAuneu : aeula w360

wuusaemaiavenaiosdnsnaliinddesia vewewesnieni vedvan wazvedszuy
Inihaunsiivadavedlasanglni  nsiessiedosnmmuuudedunazlidudadu  nsussandld
wuudnaesszuuliinludinsziiatosn g uuasi g
Prerequisite : Have earned credits of LE360

Dynamic modeling of synchronous machine, induction machine, load, and power
system; algebraic equation of power network; large- and small-signal stability analysis;

applications of power system model in rotor-angle and voltage stability analysis.
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W.479 szuvlassnelinsaniey 3 (3-0-6)
LE479 Smart Grid
FsAuneu: @ould 21.240 %Te 29.209

wRnlesumedasigliindanses aotnenssuvedasigliindanses Taswdie
gaavinsaallalih sevunsigliin aanillidh idesinuSinamdslaih Sasialadih ansanaum
fdsmswdnlalih msifisUszaviamussnisldndanulin ndsnumyudou andiewdsnulaih
Tfusallih undsiudalifihfeeiassaaios Tasengluiihdaasosfunmsduindeugnisany3anum
voulaeonles wazmsiludinudiTen
Prerequisite: Have earned credits of LE240 %38 LE209

Basic Concept of the Smart Grid, Smart Grid Architectures, Restructuring of Electricity
Supply Industry, Smart Power Grid Framework - Generation Domain, Transmission Domain,
Distribution Domain, Load Domain, Renewable Energy Complex, Power Station for Electric
Vehicle, Power from Smart Building, Smart Grid as a Driving Force to Low Carbon and Green

Growth Society.

w484 vusudiadeud 3 (3-0-6)
LE484  Mobile Robotics

ammveanaluladvusud lnssaavesjusudindeud iwuwes way wongiewmed szuUfiin
LAZNAAIANSYBIV UHUA LMATANITAIUAL NITINNILAY NITTIRUNFIULNU AT TEUUUINIG
Hynuseiviuarmsuszyndluvueudindoud

Overview of robot technologies, Structure of mobile robots, Sensor and actuators. Robot
kinematics and dynamics. Measurement and control techniques. Path planning. Localization and

navigation systems. Artificial intelligent and its applications in mobile robotics

w485 MsUszendldanuneuiamesluseuunIuny 3 (3-0-6)

LE485 Computer Applications in Control Engineering
Tassafsiiugiuvessruumuauuuuldneyfiamesmunu MaisuainszuumuauuuUsaLies

wduuuuldreufiamed nisiisginisnavaussding, wadesnmduning uazdmuguianaislu

szuu mIseniuuimuauiuulideldeslagends nufusin, minevausuBsanud uaz wuulemin
Fundamental discrete-time control system configuration. Migration from classical control

to discrete-time control system. Analysis of the system in transient response, relative stability,

steady-state error. Discerete-time controller design based upon root locus, frequency response

and deadbeat.
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487 Tasstneuszamuas seuuiled 3 (3-0-6)
LE487 Neural Networks and Fuzzy Systems
FtaRunou: @ouls am.200
nauiuazsUszgndldszuulassieussamuas szuuiled szuuileduuutiuan lassadisuay
waransvemmheUsyam nsseuikuulimauuzdiuasludinsuugi
Prerequisite: Have earned credits of LE200
Theory and applications of fuzzy systems and neural networks. Adaptive fuzzy systems.

Neuron structure and dynamics. Unsupervised and supervised learning.

488 syuudnlulAnisgnanysy 3 (3-0-6)
LE488 Industrial Automation Systems
Fdsdunau : aaula m.380

szuudalusiimegramnssuiimuausefinead (PLO) swdssyuutuindsuweshuaziuuind
i nslusunsuiueadtuiiugiu wdnmsvesszuuanidn (SCADA) mslusunsuanidnifiensiatn
LAAIUANNTLUILNTNIgAANTINTIATUALMIETILeaT
Prerequisite : Have earned credits of LE 380

PLC-based industrial automation systems including servo drive and electro-pneumatic
systems. Basic PLC programming. Principles of SCADA systems. SCADA programming to monitor

and control the PLC-based industrial processes.

M.361 MIvenkuUszuUlNlaslUswalILes 3 (3-0-6)
CN361 Microprocessor Systems Design
F10sAuneu : aaula In.262 wie .242

lulasluswamesidedu aodnenssuvemmheuszaiana svuula msidoude mieay
91 gands mweawaud lnwadeedilasaeulnsaines wesndunauaziomimaoiunyszasd
gunsalansuuan laun wesnounsy Mmuvasweuzdendufdvia waglnues nwdamsu
lulasmoulnsames nslusunsudiudanisdumesing nsussandldaululasinswaes/
lulasroulnsaiaes waluladszuvanesnailssn
Prerequisite : Have earned credits of CN262 or LE242

Introduction to microprocessor. Processor architecture: processor bus, memory
interface, instruction set. Assembly language. Microcontroller structure. General-purpose
input/output port. On-chip peripherals including serial port, analog-to-digital converter, and timer.
C language for microcontroller. Programming interrupt handler. Microprocessor/microcontroller

applications. Embedded system technology.
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W.A66  BumnesiinvesasInds 3 (3-0-6)
CN466  Internet of Things
FsAuneu : aaula an.361

waluladdumnedifinvesassnds (nteret of ThingsiloT) aadnenssuvesdumnedidnues
aswds Tassadumesgunanl Wueesuazuenqiowesidosiu wietouasnslnaoauuy M2M inaLad
waznsUszananaiineveu nsuaeanisieslosduwmedidn 1éud REST wag MQTT nmsUssananauy
nauugE sy loT nann1svesrudasaduanlaiegials Mmavsmsiamsaunsaluazlassdne loT
nsdlfinwvesnisuszand loT lulssnudinsusuasiliesdaniey
Prerequisite : Have earned credits of CN361

Internet of Things (IoT) technology. loT achitecture. Structure of IoT device. Introduction
to sensor and actuator. M2M network and protocol. Gateway and edge computing. Internet
connectivity protocols including REST and MQTT. Cloud computing for loT. Concepts of end-to-
end security. loT device and network management. Case studies of loT applications in smart factory

and smart cities.

467 NTIUILNTUNI B ILTALDA 3 (3-0-6)
CN467  VHDL Programming
FurtaRuneu : aauld 1n.262
msldnwilieriveasenuuuszuuidvameweiianisesniuuidusyuuluszaugs lnenis
25U unuUTATIES 1 asLUUIB UNBNO ANTTUN NGRS TINDINTNAOUTLUY Lagn1sAnEeIe
msmlassnuunadn msltiesesdioamiuniseenuuy msduaszi waznmsmiduresaiaegungal
Usghm FNLoanazLaniidwe
Prerequisite : Have earned credits of CN262
Using the VHSIC (Very High Speed Integrated Circuit) Hardware Description Language
(VHDL) for modeling and top level design of digital systems. Structural and behavioral models,
concurrent and sequential language elements, resolved signals, generics, configurations, test
benches, guarded signals, and case studies will be studied. With the use of the industry standard
compiler, simulation and synthesis tools, designs will be constructed and synthesized, ultimately

being configured on CPLD and FPGA chip.
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