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Un1sfinundl 4 - - - 90 90
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AINIDZANTINTANY - - - 90 90
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AldInenaaavangaslaguszann 171,000 UW/AU
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IMUUNUENATINNADANANEAT
WHUNSANYIUNG

WHUAIANSILUUANAR
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a A
NUIN N2: AVLADAN

6.2.2 RUINIVNANE
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v A
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NUIA U2: JVTIAUNUFIUNIIAINTTY
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6.2.3 AUINIVADNLET

150 BN
150 NUIYAR
150 $UILAR
AUIUNUIBNA
BHUNTSANEY  WARUNISANE
wuuunm LUUENRNA
31 31
25 25
6 6
113 113
21 21
11 11
63 66
9 6
9 9
6 6
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6.3 83U

SULUUN ST ULARIT 1Y

YA 18NS saduay  Fe3uinwlne 1AM 1-n2-U-9)

(Course Name in English)

Tned

VAR 8NYT Usgneudesdnuin1wdingy 3 fauitevsuaninduinan
wingnsla vsenaivile

syan ey Usznausesiiay 3 ffteusuenszdiuivn muanden wavdiiudan

TIIURYIEAS AUAVUDNINUIUNRUIYANVDIIV

RV UBNIUIUAIUVBIRANTTUM IS UTHOFUAY Usenausmie
" D AlavuaNIIUAUABEUAIEMSURINTIUNSER U YY)
U Ju AaruanINUIUAIUsREUMdmMTUNISUUR
f Ju  duavvendwiuaudeduavidmsuianssunisteuiiediies
SWHA2ONYS
CHM IR Uil MAY el AEINeIMmanS
EEE e Fenudeanssulii aadvimnssulii augdmnssumans
ENE IR Alundngasimnssulilindeasuazdidnnselind aaduvicmnssy

SannsatnduazInsALuIAY AMEIAINTSUANERNS

GEN 7 UalanN Fmunsane il Aazdaleans

LNG N0 ARUNTEINAENNTH RS ANz RaUAENS

MEE VTN AaAmNIIIASeINa AAITIMNSIIAIeINa ALY
FINTIUANEARNS

MEN GQUIR AiAmnssutan malvimnsaueiesilouayan Ay
FNTIUANEARNS

MTH EMRAK AVIIUANNFIENS AULINYIAERS

PHY VTN IPUNANS AL INeAERNS

PRE NUBE AWMIFINTIUYAFMINTTU N1ATYIAINTINRAFININT ARy
FINTIUANEARNS

XXX VUNEDIIVMADNLES
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SUANNAVAEINS UV IUSERIDNES ENE

78N508 PUNYD
1-4 YUY
5 PUNYD
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aunsawdaniseule
6 Jull RBAN

SEAUVDITT tReT

luszaudsages U 1 - 4 audau

a

I luszautndindne) NUnAnwITEAUUS YIRS

a

IluszAutadnfne NnAnw1AuUSYe 193

<

ansadenseuls laglasuayginane1arsdyaeu

RGY EGeIAN
0 WU
1 IGIAN
2 WU
3 WU
i IGIAN
JEUUAIUAY
5 WU
6 NN
7 YGaIIAN
8 YVeIIAN
9 NN
NANNRUIY YVeIIAN

6.3.1 swivmuInivAnenaly
F1U9AY
1. nRadwEvnaIuNgY

GEN 101  wafnw

(Physical Education)

2. nALAYIAMETIY A385T5HlUNTA LTI

GEN 111

UYwITUNANISLANENILNENTA UGN

nauiw Taen

q

nauIvIsINgIIMINTsUNlTdy gl
=3

1% a [

nawveUBLANNsaling wazdiannsaindnias

NALABIANUSEUURITA ADURILADS WATAITANUIN

a %

nauinAuNsUsEINadyaIn Malaszideya waz

q

Gl

9
nauAvenulnihdeans

q

Gl

9
nALAv I UWAlULABIAY [WULRT WazwaAYLeLNDS

NALITINIUNIS LT UNAYENVITINAY

nauIgIUNTIANIskasNsUsEendldmalulad

a Y]

q
q
naunAUNITHNIL 1ATY waraniafinw
q
AU IIITeNAY

il

[y

I ludasnguLasiaay sy

[y

ki

31 Mulena

25 iqena

1 (0-2-2)

3 (3-0-6)

(Man and Ethics of Living)

3. NgUATINTLSEUInAATIN
GEN 121

VinwensisguiarnsATym

3 (3-0-6)

(Learning and Problem Solving Skills)

4. nguivINsAneg1eilsEuy
GEN 231 LRADITOLIIAIUAR

(Miracle of Thinking)

3 (3-0-6)
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VINEWe 5187391 GEN 121 Winwenisiseuiuarnisuitam way GEN 231 uimassduvisnnuda Ju
nsysannsdevivimaiuadaman fuayinereansogluaoseivil
5. NRUIVIAMUAAZAINNNY
GEN 241  AY139AULISTTA 3 (3-0-6)
(Beauty of Life)
6. nauNAuIv WALl BINNTINLATNITIANIS
GEN 351  m1susmsdanisealvsiuazaizgil 3 (3-0-6)
(Modern Management and Leadership)
7. Anmwinaynsdoans
ING 120  anwdanguild 3 (3-0-6)
(General English)
LNG 220  A19189NqudaIvINIg 3 (3-0-6)
(Academic English)
LNG 223 mmé’aﬂﬂmﬁamiﬁamﬂuﬁﬁwm 3 (3-0-6)
(English for Workplace Communication)
LNG 324  A1w8angudmsulmngsueans 3 (3-0-6)
(English for Engineering)
B thinwfiazuuumaaeunudangulsisiunamiliieu LNG 120, LNG 220, uas
LNG 223 dhutihfinufinguuunageunisdsngurninasiiienion LNG 220, LNG 223 uag LNG 324
Jyaen 6 wilenn
lnesedvnesliaglunguieniiu
1. nguivimanungle
GEN 201 mansuazAaUlun1susaasusinaomg 3 (3-0-6)
(Art and Science of Cooking and Eating)
GEN 301 NIsWRILIAUNINLUUDIATIY 3 (3-0-6)
(Holistic Health Development)
2. nALAYIAMETIY A385T5HlUNTA LTI
GEN 211  USwgyasugianeiiies 3 (3-0-6)
(The Philosophy of Sufficiency Economy)
GEN 212  mswamndnfledinfiauysaiseidwms 3 (2-2-6)
(Mind Development through Buddhism for a Fulfilling Life)
GEN 311 sSwenansiudanugiuinemans 3 (3-0-6)

(Ethics in Science-based Society)

GEN 411  msWimuyadnaniazn1snaluiasisae 3(2-2-6)
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(Personality Development and Public Speaking)
GEN 412 eansuazAadlunisandudinuaznisineu 3 (3-0-6)
(Science and Art of Living and Working)

3. NFUITINTTEUInAATIN

GEN 222 &aninusssulnouasussiiusiuade 1(0-2-
2)(S/V)
(Thai Society, Culture and Contemporary Issues)
GEN 223 msimseunionsuiunon 3 (3-0-6)

(Diaster Preparedness)

GEN 224 \iouineg 3 (3-0-6)
(Liveable City)

GEN 225 nmsdeutufinasvioudaiionswauimues 3 (1-4-4)
(Reflective Journal Writing for Self-Improvement)

GEN 321 UsgiRranionsesssu 3 (3-0-6)
(The History of Civilization)

GEN 421  &sAuenansysannis 3 (3-0-6)
(Integrative Social Sciences)

4. NANIYINTTANEY1NETEUY

GEN 232  m538uasuInNTIugIUyNvu 3 (3-0-6)
(Community Based Research and Innovation)

GEN 331 wywdiunsidivana 3 (3-0-6)
(Man and Reasoning)

GEN 332  miswsedinereans 3 (3-0-6)
(Science Storytelling)

5. NANIYIANUANAIALAIINIY

GEN 242  USwgnaununisaiiiuiis 3 (3-0-6)
(Chinese Philosophy and Ways of Life)

GEN 341 pfillygwiesiulve 3 (3-0-6)
(Thai Indigenous Knowledge)

GEN 441 Ymusssuwaznisvioniie 3(2-2-6)

(Culture and Excursion)
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6. nauIvImAlulad uInNITULAENITIANTS
GEN 352 welulaBuazuimnssusiionsiauesneddy 3 (3-0-6)
(Technology and Innovation for Sustainable Development)
GEN 353  3@3IngIn1sInnIg 3 (3-0-6)
(Managerial Psychology)
7. ﬂﬁjm%wéﬁummLLazmiﬁlami
ING 250 nwilneiionsdeasuazauendn 3 (3-0-6)
(Thai for Communication and Careers)
LNG 251  vinwensyaniwiineg 3 (3-0-6)
(Speaking Skills in Thai)

LNG 252  9inwgnsiliguniuine 3 (3-0-6)
(Writing Skills in Thai)
ING 328 msudaileady 3 (3-0-6)

(Basic Translation)

LNG 329  n15iS8un1w8anguiunIsiseuimeuniLes 3 (3-0-6)
(English through Independent Learning)

LNG 330  N19L38UN¥I8INg ek uUBIUsTaUNITl 3 (3-0-6)
(Experience-based English Learning)

LNG 332  n1w199ngug3na 3 (3-0-6)
(Business English)

LNG 333 mmé’aﬂqmﬁamuéqmu 3 (3-0-6)
(English for Community Work)

LNG 421  A1991UDY LRI 3 (3-0-6)
(Critical Reading)

LNG 422  guviSgguvanisenuy 3 (3-0-6)
(Reading Appreciation)

ING 425 nnsdeanssemingiausssy 3 (3-0-6)

(Intercultural Communication)
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6.3.2 193U MUNUIN UV VAN

& a ] U a = a a ¢ o 1 a
L‘U‘Ll’)“mLQ‘W'WSﬁﬁﬂi‘U'Jﬂ?ﬂiiﬂl?\lﬂ’]ﬁ@ﬁ?i%ﬁ%@Lﬁﬂ'VliE]‘lJﬂﬁ MUIUNUIYNG

1 1 1 (% dy
LU 5 uIngagnau

hUIA V1: IWIIAUNUFIUINGIAEATUAZANIAAIENS

(1

(2)

nauIYIANaAIERS
MTH 101 Afsmians 1
(Mathematics 1)
MTH 102 Adiad1ans 2
(Mathematics II)
MTH 201 aAdiadians 3
(Mathematics 1ll)
nauivInermans
CHM 103 nflfiugiu
(Fundamental Chemistry)
CHM 160 UfuRnisiadl 1
(Chemistry Laboratory )
PHY 103 #andvaludmsutnfnuidemnssueans 1
(General Physics for Engineering Students 1)
PHY 104 Wandaludmsuinfnuimnssueans 2
(General Physics for Engineering Students )
PHY 191 UjURnmsiandly 1
(General Physics Laboratory 1)
PHY 192 UfoRnsiandvialy 2

(General Physics Laboratory )

NN V2: FIVIVIAUNUFIUNIIAINTTY

ENE 109 msigunuuimnssudunsuienssulaii
(Engineering Drawing for Electrical Engineering)
MEE 214 naFansifngsy
(Engineering Mechanics)
MEN 111 Jaq3finssy
(Engineering Materials)
PRE 380 iASHgANANTIAINTIY

(Engineering Economics)

113 %uUI0A

21 WUYAR

11

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

1(0-3-2)

3 (3-0-6)

3 (3-0-6)

1(0-2-2)

1(0-2-2)

u28nn
2 (1-2-4)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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wu2n 93 Jv1dsavavdanssuliitdeasuazdidnnsating

BHUNTSANEIUNR UURUILAR 63 NUIWAR

BHUNISANYIRUUENND UURUILAR 66 NUIWAR

(1) ngudvIszaUIINgUNgIfuTEUUNlddyaralnin (Mesaununisfine) 19 wiiwfn

ENE

ENE

ENE

ENE

ENE

ENE

ENE

ENE

ENE

100

101

102

104

200

201

202

301

341

wugdmnssuliindeansuasdidnvsedng 2 (2-0-4)
(Introduction to Electrical Communication and Electronic Engineering)
GRTARITGESEATT 2 (2-0-4)
(Signals and Systems)

ﬁugmmwﬁmmm%lﬂuLLasaﬁa 2 (2-0-4)
(Fundamentals of Probability Theory and Statistics)
MIATIEHasininazn1sinasnsvineu 3 (3-0-6)
(Circuit Analysis and Simulation)

msTadaaailiihuasiadesdetn 2 (2-0-4)
(Electrical Signal Measurements and Instrumentation)
ﬁugmmﬁLLUaawé’qmu”LWﬂwLLazszwﬁﬂa‘”ﬂw% 2 (2-0-4)
(Fundamentals of Electrical Energy Conversion and Power Systems)
UfThRnmsiugumsTanmsliiuagdidnnseind 1(0-3-2)
(Basic Electricity Measurement and Electronics Laboratory)

= 1 ) a
nouANNIs ke sTUUALMLAGRAN

(Probability Theorem and Stochastic Systems) 2 (2-0-4)
FEUUAIUALLTAEY
(Linear Control Systems) 3 (3-0-6)

(Linear Control Systems)

(2) nguividuianssudiannsaiing wazdiinnsalindinds (MesasuaunsAnen) 8 niaehn

ENE

ENE

ENE

ENE

ENE

210

211

219

310

311

gunsaididnvsedinduasinaluladled 2 (2-0-4)

(Electronic Devices and IC Technologies)

AN598NLUUNITHEULADN 2 (2-0-4)

(Analog Circuit Design)

UATRN1199 51 UzARNLAZNTLUAING Y 1(0-3-2)

(Analog Circuit and Energy Conversion Laboratory)

Sudnmsedndrdudedu 2 (2-0-4)
(Introduction to Power Electronics)

fugnumseenuuurdnSusiaidnvseling 1(1-2-2)

(Fundamentals of Electronic Product Design)
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(3) nguirnduiansaulnihdeas (ladeaununisine)
ENE 220 mdnmisszuullfihdeans 1
(Principles of Electrical Communication Systems 1)
ENE 221 widnmssvuulwiindeans 2
(Principles of Electrical Communication Systems II)
ENE 222 UfdAnnslulihdeans 1
(Electrical Communication Laboratory I)
ENE 320 nnsdeansifans
(Wireless Communication)
ENE 321 iASevnensdeansteya
(Data Communication Network)

ENE 322 #ugiudianvsednduas anslouas wazanedsdyayiu

18 WUYNA
2 (2-0-4)

2 (2-0-4)

1(0-3-2)

2 (2-0-4)

2 (2-0-4)

3 (3-0-6)

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

ENE 323 fiugiuaiseiniawaznishnsaduwsimanii

2 (2-0-4)

(Fundamentals of Antenna and Electromagnetic Wave Propagation)

ENE 324 UftRAnnslyiihdeans 2
(Electrical Commmunication Laboratory )
ENE 325 ﬂU']iJLLagﬂg‘LlLLliLMéﬂlWﬁ’]

(Electromagnetic Fields and Waves)

aa o a

1(0-3-2)

3 (3-0-6)

(4) NFUIYPIRIUTZUUATINA TTUUABNNIABTUALNITATUIA(VIIDILNUNITAN®T) 13 Widedn

ENE 130 mwnsiusunsumenfinmesidosiu

(Basic Computer Programming Languages)
ENE 230 Wugnudaneifiunarlassaisdoya

(Basics of Algorithms and Data Structures)
ENE 231 3AINTIUTEUUARIA

(Digital System Engineering)

ENE 232  U{U@nsimnssusyuumlvia

(Digital System Engineering Laboratory)
ENE 330 msieunszuvanasnaisi

(Embedded System Development)
ENE 331 Ujuansseuuauesnailed

(Embedded System Laboratory)
ENE 334 szuumewimesildlilasinswamwesidugiu

(Microprocessor-based Computer System)

1 (1-0-2)

2 (2-0-4)

2 (2-0-4)

1(0-3-2)

2 (2-0-4)

1(0-3-2)

3 (3-0-6)
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ENE 335  Ufjufinisssuumeuiames 1(0-3-2)

(Computer System Laboratory)

(5) nguAIRNUNITAUAT 1AT99TU [N wazannafned

waUNSANEIUNRA 5 Wilene
WAUN1SANEILUUERNA 8 wulenn
1A YENTUIS 2 wHunnSANEN 1 e
ENE 370 duuun 1(0-2-3)
(Seminar)
S1evdmSULRUNMSANYIURRTEY 4 #U8nA
ENE 371  ®nuningnaInnssy 1(0-6-3) (S/U)
(Industrial Internship)
ENE 372 lassusnidmnssulwihdeaisuazdidnnsedng 1 1(0-2-3)
- NMSlaUITe

(Project in Electrical Communication and Electronic Engineering I: Proposal)
ENE 470 lassusudmnssulwindeansuasdiannseling 2 1(0-2-3)
L AUATINTAN

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

ENE 471 lassousnudemnssulnindeasuazdidnvseiing 3 1(0-2-3)

- M3

(Project in Electrical Communication and Electronic Engineering Ill: Delivery)
eFvEMFULNUNSANTLUUER ALY 7 wuwAn
ENE 373  nsiessundeuansuannafinm 1(0-2-3)

(Preparation for Cooperative Study)

ENE 472 Uszaunisalaniafing 3(0-18-9)
(Cooperative Study Experiences)

ENE 473 lassudmsuaniafng, 3 (0-18-9)

(Project for Cooperative Study)
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1

wuan v4: Ivndananvidaanssulnidearsuazdidannsedind nguiviuafianig

WHUNISANEIUNG 1HaN 3 Avnansiedvlunguil 9 Mi7enA
WRUATISANBILUUENAY LHan 2 F¥1anT1eIYNguil 6 M8fn

[

(1) Fvduszuudiannseiinduazdiannselindingg

ENE 313 A1999ALUUINITIN 3 (3-0-6)
(Integrated Circuit Design)

(2) Anduszuulnidess

ENE 326 nnsesnwuuedetisaiseiniadmsunisieansenululasiam 3 (3-0-6)
(Antenna Network Design for Microwave Communications)

ENE 329 lassadisssuvdeansivungiesensuag 3 (3-0-6)
(Software Defined Infrastructure)

(3) FVIRUTTUUAING TTUUABUNILADS HAZNITATUIN

ENE 336 3fnssugoniuls 3 (3-0-6)
(Software Engineering)

(4) Fyiunisuszanadygyin n15ATsidaya wasEuUAIUAN

ENE 340 n13Ussanadygiunia 3 (3-0-6)
(Digital Signal Processing)

ENE 342 {]zyjzmﬂizawﬁuazmiﬁﬂuiﬁumLﬂ‘%'m 3 (3-0-6)
(Artificial Intelligence and Machine Learning)

ENE 343 n1sUszaianmadviakaznisussyndldau 3 (3-0-6)
(Digital Image Processing and Applications)

(5) Fv191uN133ANT5 wazn1sussendldmalulad

ENE 380 ﬁugmiﬂiqmﬁmﬂﬁu 3 (3-0-6)
(Fundamentals of Engineering Projects)

e 25: Jyndenarvnddnssulnihdeasuazdidnvsedind (Heseununisanen) 9 wiaeha
Fon 3 Svansedvilumnnil
(1) nquimsuszuvdiannselinduasdidnnsedndids

ENE 410 Wandvesianuazgunsaidiannsetind 3 (3-0-6)
(Physics of Electronic Materials and Devices)

ENE 411 nsesnuuuNaniueididnnsefingd 3 (3-0-6)
(Electronic Product Design)

ENE 412 Bdnvseindgnannnssy 3 (3-0-6)

(Industrial Electronics)



ENE

ENE

ENE

ENE

413

414

415

416

ddnnselindidaasnisuszandly
(Power Electronics and Applications)
AMINTIUAE

(Audio Engineering)
szuudiannselindnisdu

(Avionics Systems)
ﬂ'ﬁaamwmwamm?ﬁw&;

(Radio Frequency Circuit Design)

(2) nguAmaussuulnindeans

ENE

ENE

ENE

ENE

420

423

426

a7

yqufansaunmiosiy

(Introduction to information Theory)
MsAoaINIAS

(Optical Communications)
mEnMITTULLSS e ad
(Introduction to Radar Systems)
msfeansanadies

(Satellite Commmunication)

Y

(3) NAUAVINUTTUUAING TEUUABNTILABIUATNITAIUI

ENE 430 msesnuuussuulagldlulastnsiwawesiiugiu

ENE

ENE

ENE

ENE

431

432

433

434

(Microprocessor-based System Design)

N588NLUUSTUURINAABUNILADS
(Digital Computer System Design)
AMTIATIEAHINTUAING

(Digital Function Analysis)

ANSEBNLUUITEUUAINANUNIEIAN

(Low-power Digital System Design)

Y

aa & Y
MIDBNLUUTEULATTauLgUNsalfiluswnsule

doufl 1 doyandngns |-15-
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)

(Digital System Design on Programmable Devices)

(@) naxAIAUNTUsTIAdaIM NMTIATIEYTOLA WagTEUUAIUAY

ENE 440 N93UIUNITAIUANLALIASDILDTR

(Process Control and Instrumentation)

ENE 441 szuupeuiwmesiugnavnssy

(Industrial Computer Systems)

ENE 442 FAinssuviugus

(Robot Engineering)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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ENE 443 wuummwﬁugq 3 (3-0-6)

(Advanced Control System)

¥
aa o A

ENE 444 SeUUmIUANAIvIaLUBIs 3 (3-0-6)
(Introduction to Digital Control Systems)
(5) naxAAAlUlaguA w3 Lasienniawnes
ENE 450 weluladwuwes 3 (3-0-6)
(Sensor Technologies)
ENE 451  3AINTIUNINWES 3 (3-0-6)
(Optical Engineering)
(6) naxAmAuNsldnuTINiuralgan
ENE 460 dumeiidsvesassndad ey 3 (3-0-6)
(Introduction to Internet of Things)
ENE 464  syuudeUsvau 3 (3-0-6)
(Multimedia Systems)
ENE 465  wmdnmisdnenimmanisunndidesdu 3 (3-0-6)
(Introduction to Medical Imaging)
ENE 466 mdnmisdhenmsleuuududminidosdu 3 (3-0-6)
(Principles of Magnetic Resonance Imaging)
(7) NaxAwAUNITIANTT waznsUszynaldmalulad
ENE 481 nisdamsiwelulagadslvigafdva 3 (3-0-6)
(Modern Technology Management in Digital Era)
ENE 482 Jennssudeuluanudednis 3 (3-0-6)
(Requirements Engineering)
ENE 483 fugnumsianawelulafasaumeauaznisioansiiden 3 (3-0-6)
(Fundamentals of Green ICT Management)

(8) nfuAv TR LAY

ENE 490 9vafilAy 3 (3-0-6)
(Special Topic)
6.3.3 5183 UNUIN A IV Hendasy IUIU 6 UILAR

WonvniUnaeulundnanssing 4 vewmingrds laediviieinsi 6 wdledn
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7. WAUNISANEN
7.1 wHuMIANEEIMIULNAnEIUNR/wHUNTRNEIRNITY
fsu TR 1 ananisAnendt 1 (Rewdenuaunisinen)

el T w2 - U - a)

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

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

ENE 109 msilsunuuimnssudmsuiennssuli 2 (1-2-4)
(Engineering Drawing for Electrical Engineering)

MTH 101 AfnA1Ens 1 3 (3-0-6)
(Mathematics 1)

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

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

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

GEN 121 9vinwgmsiseuiuaznisundym 3 (3-0-6)
(Learning and Problem Solving Skills)

NG 120 nwidanguiialy 3 (3-0-6)
(General English)

dwiuindnwiiesuuunageunvidanguriiunasilidon LNG 220 wn LNG 120

LNG 220 £1w199nguiieivnnig 3 (3-0-6)
(Academic English)

57U 19 (17 - 4 - 38)

dalae/dUan 59
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dwsu FuTf 1 mamsanend 2 (Rewdenununisinen)

sWadvn  Todw nenam - U - a)

ENE 101 dygiuazssuu 2 (2-0-4)
(Signals and Systems)

ENE 102 ‘ﬁugmmwﬁmmm%lﬂuLLasaaa 2 (2-0-4)
(Fundamental of Probability Theory and Statistics)

ENE 104 m93tAs13i9askiiuazn1sd1a09n1svineu 3 (3-0-6)
(Circuit Analysis and Simulation)

MTH 102 Afad1ans 2 3 (3-0-6)
(Mathematics II)

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

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

GEN 111  aywdifumdnasemandiion1saiiudin 3 (3-0-6)

(Man and Ethics of Living)

LNG 220 A1e189nguieivnnig 3 (3-0-6)
(Academic English)

dwduinAnuiiazuuunageun wdinguriunaeiliden LNG 223 wnu LNG 220

NG 223  nwidanguiiienisdeansluiiviie 3 (3-0-6)
(English for Workplace Communication)

534 20 (19 - 3 - 40)

Slae/dUnm 62
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dwiiu Su9 2 aemsAnendl 1 (Hewdenununisine)

sWadvn  Todw nenn M - U - a)

ENE 200 nsindayanadliihuasedesdioln 2 (2-0-4)
(Electrical Signal Measurements and Instrumentation)

ENE 202 Ufghnsiugiunsialniuazdidnnsedng 1(0-3-2)
(Basic Electricity Measurement and Electronics Laboratory)

ENE 210 gunsaldianvseiinduazinaluladled 2 (2-0-4)
(Electronic Devices and IC Technologies)

ENE 220 wdnmisszuuluiindeans 1 2 (2-0-6)
(Principles of Electrical Communication Systems )

ENE 230 fiugudanesfuuadlassadiedona 2 (2-0-4)
(Basics of Algorithms and Data Structures)

MTH 201 mlemans 3 3 (3-0-6)
(Mathematics IIl)

PHY 104 #andvhludmsuindnuienssumans 2 3 (3-0-6)
(General Physics for Engineering Students )

PHY 192 UftRAmsHAndvly 2 1(0-2-2)
(General Physics Laboratory i)

GEN 241  ALNANLAITIN 3 (3-0-6)
(Beauty of Life)
53 19 (17 - 5 - 38)

shlu/dUanv 58
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o o Y oy = a ' = =
#1950 VUUN 2 A1ANITANEIN 2 (NDULADNLNUNITANE)

SR WY waena (n - U - a)
ENE 201 siugiunisuuasndsanulniuwasssuuiaslui 2 (2-0-4)

(Fundamentals of Electrical Energy Conversion and Power Systems)

ENE 211 A1598nKUUINAsLaULaDN 2 (2-0-4)
(Analog Circuit Design)

ENE 219  Ujifinisaasuouzdoniaznisiuaindsany 1(0-3-2)
(Analog Circuit and Energy Conversion Laboratory)

ENE 221 wdnnsszuulihdeans 2 2 (2-0-4)
(Principles of Electrical Communication Systems II)

ENE 222 UfdAnnslniihdeans 1 1(0-3-2)
(Electrical Communication Laboratory )

ENE 231 Q@INIsuseuumana 2 (2-0-4)
(Digital System Engineering)

ENE 232  UUdn1siminssuseuunania 1(0-3-2)
(Digital System Engineering Laboratory)

MEE 214 naf@nsiAinss 3 (3-0-6)
(Engineering Mechanics)

GEN 231 ufARssguminuAn 3 (3-0-6)
(Miracle of Thinking)

NG 223  nwidanguiiienisdeansluiiviie 3 (3-0-6)
(English for Workplace Communication)

dwiuindnwiireuuumadeunvdanguinunasiliidonivswa LNG 324 unu LNG 223

LNG 324 2w8angudnsuicngsueans 3 (3-0-6)

(English for Engineering)
PRL 20 (17 - 9 - 40)
Falue/duani 66
UG tnAnwndenununsinwmdsldsunanisanevesniamsiined 2 In1snwdl 2 Aeunis

AMLLUUVBINANSANYN 1 UN1SANWIN 3



A5V FUUN 3 A1ANTSANEIN 1 (LHUN1SANEIUNR)

a

SHEIY1 Y
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BN M - U - )

ENE 341 S2UUAIUAMLTuEY 3 (3-0-6)
(Linear Control Systems)

ENE 301 wguiamuiiaziulazszuvalnupadin 2 (2-0-4)
(Probability Theorem and Stochastic Systems)

ENE 310 Sdnmsedndrdadosdu 2 (2-0-6)
(Introduction to Power Electronics)

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

ENE 321 Lﬂ'%@szhaﬂﬁ?%amisﬁau”a 2 (2-0-4)
(Data Communication Network)

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

ENE 334 szuussuiiumeinldlilasinswawefiugu 3 (3-0-6)
(Microprocessor-based Computer Systems)

ENE 370 &uuun 1(0-2-3)
(Seminar)

ENE 3xx  Jvndenarvidenssulwindeasuasdidnnsedng 3 (3-0-6)
naNAMUARANIS 1
(Header Course Elective I)

33U 20 (19 -4 -41)

Slae/dUnm 64
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A5V FUUN 3 A1ANTSANEIN 2 (LHUN1SANEIUNR)

SHEIYN

ENE

ENE

ENE

ENE

ENE

ENE

ENE

ENE

GEN

ENE

322

323

324

320

335

330

331

3xX

351

372

%931 nenn M - U - a)
fugrudiannselinduas anelouas uazavdsdygia 3 (3-0-6)

(Fundamentals of Optical Electronics, Optic Fibers, and Transmission Lines)
‘ﬁugmmEJmmmLasmiLst'ﬂﬁuLLiiLM§ﬂ1WﬂW 2 (2-0-4)
(Fundamentals of Antenna and Electromagnetic Wave Propagation)
UftRnslnlihdeans 2 1(0-3-2)
(Electrical Communication Laboratory i)

msdeansisany 2 (2-0-6)
(Wireless Communication)

UfURNISTEUUARUN N DS 1(0-3-2)
(Computer System Laboratory)

NISHAUNTEUUANDINAELIA 2 (2-0-4)
(Embedded System Development)

UURNTTEUUALDINARIST 1(0-3-2)
(Embedded System Laboratory)
pndenanunimnssuliiideasuazdidnvsedind 3 (3-0-6)
naNAMUARANIS 2

(Header Course Elective II)

NsUTMIINNIsEALMiLazATIEH 3 (3-0-6)
(Modern Management and Leadership)
Tasarusinudmnssulndiideansuasdidnnsedind 1 1(0-2-3)
: NSLEUDITD

(Project in Electrical Communication and Electronic Engineering I: Proposal)
EipY 19 (15 - 11 - 39)

fls/dUans 65
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(83) Wsunsudansdnwndmiu Sudf 3 aanisanendivas (Wwun1sAneUnd)
el T wwin - U - a)
ENE 371 Wnauamamnssy 1 (0-6-3) (S/U)
(Industrial Training)
U 1(0-6-3)

Salug/dUnm 9

(B4) TUSHNSUANNISANWIAINSU FUUN 4 A1An15ANEIN 1 (NUN1SANEIUNR)

SHEIY VU NN M - U - a)
ENE 470 lasssudndenssuluihdoaisuazdidnnseing 2 1 (0-2-3)
: ANV

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

ENE 3xx  3wdenarvnienssuliiidearsuasdidnnsedind 3 (3-0-6)
nauMMUARANI 3
(Header Course Elective IIl)

ENE xx  Avdendidenssulndidearsuasdidnnsedind 1 3 (3-0-6)
(Elective in Electrical Communication and Electronic Engineering 1)

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

GEN/LNG xxx Avndentumsaninanuiily 1 3 (3-0-6)
(General Education Elective 1)

XXX XXX ATLaenEs 1 3 (3-0-6)
(Free Elective I)

ERTY 16 (15 -2 - 33)

hlu/dUanv 50
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(B5) TUSHASNAANISANEIFINSU FUUN 4 A1ANISANEIN 2 wEUN1SANEIUNG

SHEIY1 Y BN M - U - )
ENE 471 lassnudndennssuluihdeatsuaydidnnsaiing 3 1 (0-2-3)
- NSUIES

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

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

ENE xx  3vdenanuniennssuliiihdeasuasdidnnseding 3 3 (3-0-6)
(Elective in Electrical Communication and Electronic Engineering Ill)

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

GEN/LNG xxx Jvudentuvsnnivdnuiily 2 3 (3-0-6)
(General Education Elective II)

XXX XK AYUADNLES 2 3 (3-0-6)
(Free Elective II)

594 16 (15 - 2 - 33)

Slae/dUnm 50
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7.2 wunsAnEIERNaAnEN
fsu TR 1 aanisAnent 1 (Reudenuaunisinen)

el T WA - U - a)

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

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

ENE 109 nsilsunuuimnssudmsviennssulii 2 (1-2-4)
(Engineering Drawing for Electrical Engineering)

MTH 101 Afinm1ans 1 3 (3-0-6)
(Mathematics 1)

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

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

GEN 101 wa@nw 1(1-0-2)
(Physical Education)

GEN 121 9vinwemaiseuiuaznisuidym 3 (3-0-6)
(Learning and Problem Solving Skills)

NG 120 n1widanguiialy 3 (3-0-6)
(General English)

dwduinfnuiazuuunageun udnguriunaeiliden LNG 220 wnu LNG 120

LNG 220 A1e189nguieivnnig 3 (3-0-6)
(Academic English)

33U 19 (17 - 4 - 38)

dalae/dUan 59
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dwsu FuTf 1 mamsanend 2 (Rewdenununisinen)

sWadvn  Todw nenam - U - a)

ENE 101 dygiuazssuu 2 (2-0-4)
(Signals and Systems)

ENE 102 ‘ﬁugmmwﬁmmm%lﬂuLLasaaa 2 (2-0-4)
(Fundamental of Probability Theory and Statistics)

ENE 104 m93tAs13i9askiiuazn1sd1a09n1svineu 3 (3-0-6)
(Circuit Analysis and Simulation)

MTH 102 Afad1ans 2 3 (3-0-6)
(Mathematics II)

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

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

GEN 111 aywdifumdnaSemandilon1saiiudin 3 (3-0-6)
(Man and Ethics of Living)

LNG 220 A1e189nguieivnnig 3 (3-0-6)
(Academic English)

dwduinAnuiiazuuunageun wdinguriunaeiliden LNG 223 wnu LNG 220

NG 223  nwidanguiiienisdeansluiiviie 3 (3-0-6)
(English for Workplace Communication)

534 20 (19 - 3 - 40)

Slae/dUnm 62
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o o Y oy = a ' = =
#1950 VUUN 2 A1ANITANEIN 1 (NDULADNLNUNITANE)

SHEIYN
ENE 200

ENE 202

ENE 210

ENE 220

ENE 230

MTH 201

PHY 104

PHY 192

GEN 241

a

bRkl BN M - U - )

myTadaaadliihuaiadesdetn
(Electrical Signal Measurements and Instrumentation)
UfTRmsiugunsTaliuazdidnnsedng
(Basic Electricity Measurement and Electronics Laboratory)
aunsaldidnnsetinduazmaluladled
(Electronic Devices and IC Technologies)
wdnmsszuulniihdeans 1
(Principles of Electrical Communication Systems )
fugudanosfiuuarlassadiedona
(Basics of Algorithms and Data Structures)
ALINAERS 3
(Mathematics IIl)
NandviludmsutnAnuidmnssumans 2
(General Physics for Engineering Students )
UFtRnsRENdTL 2
(General Physics Laboratory i)
AIAILILIAITIN
(Beauty of Life)

U

PN/ FUAA

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 - 38)
58
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o o Y oy = a ' = =
#1950 VUUN 2 A1ANITANEIN 2 (NDULADNLNUNITANE)

SR WY waena (n - U - a)
ENE 201 siugiunisuuasndsanulniuwasssuuiaslui 2 (2-0-4)

(Fundamentals of Electrical Energy Conversion and Power Systems)

ENE 211 A1598nKUUINAsLaULaDN 2 (2-0-4)
(Analog Circuit Design)

ENE 219  Ujifinisaasuouzdoniaznisiuaindsany 1(0-3-2)
(Analog Circuit and Energy Conversion Laboratory)

ENE 221 wdnnsszuulihdeans 2 2 (2-0-4)
(Principles of Electrical Communication Systems II)

ENE 222 UfdAnnslniihdeans 1 1(0-3-2)
(Electrical Communication Laboratory )

ENE 231 Q@INIsuseuumana 2 (2-0-4)
(Digital System Engineering)

ENE 232  UUdn1siminssuseuunania 1(0-3-2)
(Digital System Engineering Laboratory)

MEE 214 naf@nsiAinss 3 (3-0-6)
(Engineering Mechanics)

GEN 231 ufARssguminuAn 3 (3-0-6)
(Miracle of Thinking)

NG 223  nwidanguiiienisdeansluiiviie 3 (3-0-6)
(English for Workplace Communication)

dwiuindnwiireuuumadeunvdanguinunasiliidonivswa LNG 324 unu LNG 223

LNG 324 2w8angudnsuicngsueans 3 (3-0-6)

(English for Engineering)
PRL 20 (17 - 9 - 40)
Falue/duani 66
UG tnAnwndenununsinwmdsldsunanisanevesniamsiined 2 In1snwdl 2 Aeunis

AMLLUUVBINANSANYN 1 UN1SANWIN 3



A5V YUUN 3 N1ANTSANEIN 1 (LRUNISANBILUUENNT)

SHEIY1 Y

doqun 1 Yoyandngas |-29-

BN M - U - )

ENE 341 S2UUAIUAMLTuEY 3 (3-0-6)
(Linear Control Systems)

ENE 301 wguiamuiiaziulazszuvalnupadin 2 (2-0-4)
(Probability Theorem and Stochastic Systems)

ENE 310 Sdnmsedndrdadosdu 2 (2-0-6)
(Introduction to Power Electronics)

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

ENE 321 Lﬂ'%aszhams?%amisﬁauua 2 (2-0-4)
(Data Communication Network)

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

ENE 334 szuussuiiumeinldlilasinswawefiugu 3 (3-0-6)
(Microprocessor-based Computer Systems)

ENE 370 &uuun 1(0-2-3)
(Seminar)

ENE 3xx  Jvndenarvidenssulwindeasuasdidnnsedng 3 (3-0-6)
naNAMUARANIS 1
(Header Course Elective I)

MEN 111  Janlenssy 3 (3-0-6)
(Engineering Materials)

33U 23 (22 -2-45)

hlu/dUanv 69
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A5V YUUN 3 N1ANTISANEIN 2 (LRNUNISANBILUUENNT)

a1 ¥eIU nenn M - U - a)
ENE 322 wugiudianvsednduas anglouas wasanedsdyayin 3 (3-0-6)

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

ENE 323 ‘ﬁugmmEJmmmLazmiLst'ﬂﬁuLLiiLwﬁﬂIWﬂﬂ 2 (2-0-4)
(Fundamentals of Antenna and Electromagnetic Wave Propagation)

ENE 324 UfURnslnihdeans 2 1(0-3-2)
(Electrical Communication Laboratory i)

ENE 320 misdeanslians 2 (2-0-6)
(Wireless Communication)

ENE 335 UfjUAn1sssuumeninames 1(0-3-2)
(Computer System Laboratory)

ENE 330 N1sWaussuvauasnailasi 2 (2-0-4)
(Embedded System Development)

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

ENE 3xx  3vdenannimnssuliiideasuazdidnnsedind 3 (3-0-6)
naNAMUARANIS 2
(Header Course Elective II)

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

ENE 373  niswssuniondusuannafne 1(0-2-3)
(Preparation for Cooperative Study)

GEN/LNG xxx  3yidentunuanivdnuily 1 3 (3-0-6)
(General Education Elective 1)

594 22 (18 - 11 - 45)

Slae/dUn 64
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KAUNTSANEILUUERNAANET ’NI1UIZEZII81 6 Lhau
mAnsEnENTitas waz TuTR 4 mansAnend 1 (WeunsAnewuuEnia)
e Fodwn wienn 1 - U - a)
ENE 472 Uszaunsalannafne, 3 (0-18-9)
(Cooperative Study Experiences)
ENE 473 lasssudwmsvannafine 3(0-18-9)

(Project for Cooperative Study)

59U 6 (0 -236-18)
PN/ AU 54
A5V YUUN 4 N1ANTISANEIN 2 (WRUNISANWILUUENNT)
SHEIY VU NN M - U - a)
ENE xxx Jvudenenudenssulwindeansuazdiannsoiing 1 3 (3-0-6)

(Elective in Electrical Communication and Electronic Engineering 1)

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

ENE xx  3vdendidennssuluiihdearsuasdidnnsedind 3 3 (3-0-6)
(Elective in Electrical Communication and Electronic Engineering Ill)

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

GEN/LNG xxx Jvidentumnnivdnuiily 2 3 (3-0-6)
(General Education Elective )

XXX 0 AYUADNLET 1 3 (3-0-6)
(Free Elective 1)

XXX XXX AV UADNLES 2 3 (3-0-6)
(Free Elective II)

52 21(21-0-42)

hlu/dUanv 60
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1 | we. sefidey dvsdud | Uszsrumdnges
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1. YauazAnIAINITANYIVRIUsSESUNANgATIATaNSIRFURAYUNANGNT

Y

.. ARUIIVINTG Aadl/a1v 3 /aandunsanen YfidSa | Uszaunisal
o %a-aqa (Bgadrauananal s2Au U.A3 D Andigedn) nsAnYY | A1sERU
*1 | WA A9.0A%y A 6.0, Amnssuluidy @uivendeuiing) 2538 199

M.Eng. Electrical Engineering (Texas A&M 2541
University, USA)
Ph.D. Electrical Engineering (Texas A&M 2547
University, USA)
2 | WAL As.nUa TkETeusna 97U, Amnssudiannsednduazivsauuiny 2540 179
@ IneaemaAluladnszanunasuYs)
2.3, Arnssulai @uinedumaluladnsy 2544
F0UNAITULT)
U1.9. Imnnssulniuazaouiiames Wninedy 2549
wialulagnszanundsuys)
3 9. AT.bNAA audng S.B. Electrical Engineering and Computer 2544 149
Science (Massachusetts Institute of Technology,
USA) 2545
M.Eng. Electrical Engineering and Computer
Science (Massachusetts Institute of Technology,
USA) 2552
Ph.D. Electrical and Computer Engineering
(Carnegie Mellon University, USA)
4 | 99.999 Yuduns 2610, Imnssuliihdeansuaydidnnsotind 2558 39
MANgRTUIWIYIR) (manedewmalulagnsy
FDUNAITUYT)
6.3, Amnssulni minedumeluladnsy 2561
0UNATUYT)
M.E.E. Electrical Engineering and Computer 2561
Science (Shibaura Institute of Technology,
Japan) 2563
D.E.E. Functional Control Systems (Shibaura
Institute of Technology, Japan)
5 | e.downd lowady .U, IINTIUABNTUADS (RunadnTel 2534 339
UNINERE)
M.S. Electrical and Computer Engineering 2538
(Oklahoma State University, USA)

AUNBLUE * USEEIUNANARNS
— U
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2. YouAzANAINITANEYIY89919158UTETMANGAT/E1U1311

o AUNIYING AMIA/E1YIYV/aandunsine Yiidsa | Uszaunisal
o %a-aqa (IBg9dauINAMAl 52AU U.A3 9 AnQAigedn) MsAnYY | AsERu
*1 | WA 93907y Anstiun 61U, Amnssulnih @mnivendeuding) 2538 199

M.Eng. Electrical Engineering (Texas A&M 2541
University, USA)
Ph.D. Electrical Engineering (Texas A&M 2547
University, USA)
2 | WAL As.nua FskESeusna 97U, Amnssudiannsednduazivisauunay 2540 1739
EvInerdemalulagnszaeunaIsuy’)
e, Amnssulnit Wninerdumaluladngy 2544
F0UNAITUT)

Us.0. Ienssuluiuazaeuiiwes @yrineds 2549

wirlulagnszaaunansuy3)

3 0. AT.INAA AUBNT S.B. Electrical Engineering and Computer 2544 149
Science (Massachusetts Institute of Technology,
USA)

M.Eng. Electrical Engineering and Computer 2545
Science (Massachusetts Institute of Technology,
USA)

Ph.D. Electrical and Computer Engineering 2552
(Carnegie Mellon University, USA)

I}

4 | A9.97 Yudung A, Aennssuliihdearsuardidnvsedingd 2558 3

MANgRTUIWIR) (anedewmalulagnsy

0UNATUYT)
2.4, Armnssulaih @rinedemaluladnsy 2561
FDUNAITUYT)
M.E.E. Electrical Engineering and Computer 2561

Science (Shibaura Institute of Technology,
Japan) 2563
D.E.E. Functional Control Systems (Shibaura
Institute of Technology, Japan)

5 | a.dend lowasey AU, IAINTTUABNTIADT (FH1AINTA] 2534 339
UNNINYAY)
M.S. Electrical and Computer Engineering 2538

(Oklahoma State University, USA)
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. AuveIvInTg Aaudl/dru g /aantunisine Yidida | Uszaunsal
o %'a-aqa (Bgedauananal s2Au U.A3 D Andigedn) nsAnYY | A1sERU
6 | 5°. 03Ty Seiudelud .. Imnssuliih vinendedaduty) 2537 291

M.S. Electrical Engineering (Pennsylvania State 2540
University, USA)
US4 US11355019 (Radnsalumiinede) 2552
Ph.D. Electrical Engineering (University of 2547
Auckland, New Zealand)
7| A 99.AIneY AR S 7.0, 3enssuliih (Quainsaluvninends) 2538 27 ¢
M.S. Electrical Engineering (University of 2542
Southern California, USA)
Ph.D. Electrical Engineering (University of 2547
Southern California, USA)
8 | M. A9.1309584 Aaadsy AU, 3enssuliih @vninendeinunsenans) 2537 281
M.S. Electrical Engineering (University of 2539
Pittsburgh, USA)
Ph.D. Electrical Engineering (University of 2544
Pittsburgh, USA)
9 | 56 99.51%F Aanvius A0, 3enssuliih Qunainsalunninends) 2539 199
M.S. Electrical Engineering (University of 2541
Wisconsin-Madison, USA)
Ph.D. Electrical and Computer Engineering 2547
(University of Wisconsin-Madison, USA)
10 | WA, p3.9da fAves 2., Aenssuliin @anduweluladnwszaomndn| 2531 34 Y
SUYT)
Ph.D. Electrical and Computer Engineering 2544
(Drexel University, USA) (2001)
11| we. as.35@ad 991950 7.0, Imnssudiannsedng (@atumeluladinse | 2534 30 1
FDUNANIAUNINTAINNTTUT)
M.S. Communication and Computer 2540
Engineering (University of Massachusetts
Ambherst, USA) 2545
Ph.D. Electrical Engineering (Florida Atlantic
University, USA)
12 | wA. s 35wa 35930 270, Imnssudiannsetinduazinsauuiau 2542 179
@rInendemalulagnszaounaeuYs)
a3, Armnssulni @uiivedumaluladnszaoy) 2544
NAUYT)
U1.0. Amnssulnihlazaeuianes Wuineae 2550
wealulagnsyaaunansuy3)
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ARUIBINTG AaAl/a1v 3 /aandunisainen YfidSa | Uszaunisal
%'a-aqa (Bgedauananal s2Au U.A3 D Andigedn) nsAnYY | A1sERU
HEl. A58 T ANsandy AU, 3enssuliih (Qunainsaluvninends) 2533 319
M.Eng. Electrical Engineering (Florida Atlantic 2539

University, USA)
Ph.D. Electrical Engineering (Florida Atlantic
University, USA) 2550

WPl 715.593U S3iariiana B.S. Electrical Engineering and Materials 2541 159
Sciences Engineering (University of California at
Berkeley, USA)

M.S. Electrical and Computer Engineering 2547
(University of Wisconsin-Madison, USA)

Ph.D. Electrical and Computer Engineering 2551
(University of Wisconsin-Madison, USA)

Hel. Ag.gneney 355ndlaning | a.u. Imnssulndh (griasnsaluninede) 2543 1439
M.Eng. Electrical Engineering (Texas A&M 2547

University, USA)
Ph.D. Electrical Engineering (Texas A&M 2552
University, USA)

a

Hel. 03,393 gassaidufiagu | B.S. Electrical and Computer Engineering & 2545 117
Computer Science (Carnegie Mellon University,
USA)

M.S. Electrical Engineering (Massachusetts 2547

Institute of Technology, USA)

Ph.D. Electrical Engineering Massachusetts 2555
Institute of Technology, USA)
9. A5.a1atl Yindanadea 97U, Imnssudinnsednduazivsauunay 2555 39

@ Ingdemaluladnszanunasuys)

2.4, Arnssulaih @rinedemaluladnsy 2559
FDUNAITUYT)
M.E.E. Electrical Engineering and Computer 2559

Science (Shibaura Institute of Technology,
Japan) 2562
D.E.E. Functional Control Systems (Shibaura
Institute of Technology, Japan)
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3. dnwazUudinneUszasndmsun1susenauivIdniAIngsuAdIuaAs (Graduate Attributes and

Professional Competencies)

3.1 msnenueulessznitenednlundngnsiudnyusdndiniielseas (Graduate Attributes)

Autannag Washington Accord

. anvauzUnNnnNeszasn (Graduate Attributes)
anu .
AUYaANAY Washington Accord

5787391

lundngns

1 | Au3AudAINssu (Engineering Knowledge)
- sauszgndlinnnuninuadnmans Ingimans Nugiumig
FINTTU WArAIN3 ANIENITIFINTIU WaMIuAluLaEmAINY Yo

Jgymaimnssuidudou

CHM103 Fundamental Chemistry
CHM160 Chemistry Laboratory |
PHY103 General Physics for
Engineering Students |

PHY104 General Physics for
Engineering Students |l

PHY191 General Physics Laboratory |
PHY191 General Physics Laboratory |l
ENE109 Engineering Drawing for
Electrical Engineering

MEE214 Engineering Mechanics
MEN111 Engineering Materials

PRE380 Engineering Economics

2 | msuasziideynn (Problem Analysis)
- AUNT0TEY AAUNTT 98 FUAU wardiasient Ygvimaainssun
Fudou ielilaveagy veslyminlidudAny neld wannsmis

ANAANERNS INLIANFNSFTITUIIR WAL INYINITNIIAINTSUAENS

ENE301 Probability Theory and
Stochastic Systems

ENE341 Linear Control Systems
ENE322 Fundamentals of Optical
Electronics, Optic Fibers, and

Transmission Lines

3 | nseanuuu/MaumIAInauYasly (Design/Development of
Solutions)

- annsoRRuImAReuTealymnie enssuiidudeu wavesnwuu
STUU Sua ienszuauns muaudulunasianga 7
ToNTUIMNPIUETITUEY ANUUaeAdY TausTsu AR wax

danday

ENE311 Fundamentals of Electronic
Product

ENE330 Embedded System
Development

ENE471 Project in Electrical
Communication and Electronic
Engineering lll: Delivery

ENE 473 Project for Cooperative
Study
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anwarUnnineUseasn (Graduate Attributes)

audannas Washington Accord

5787391

lundngns

N158UAY (Investigation)

- anusasdiunsduduiiemdineuves Jemmdmnssuiidudon
Tngldnu3anauideuasisnside 3uis N13eeniuuNMIvMAaes 113
AA51e91 waznsuamnumnevesdeya msduasevideyaiilelvls

HaasUndetiole

ENE202 Basic Electricity
Measurement and Electronics
Laboratory

ENE219 Analog Circuit and Energy
Conversion Laboratory

ENE222 Electrical Communication
Laboratory |

ENE232 Digital System Engineering
Laboratory

ENE324 Electrical Communication
Laboratory I

ENE331 Embedded System
Laboratory

ENE335 Computer System Laboratory

nsliasasliadiuaie (Modern Tool Usage)
- @1U190@519 BNk wAlAIs ninens way Tesosdlaviuatiunig
Frnssuuaznalulad ansaund s7u89NNSNeINTal NSELUUIIa8d

Y9sUMImnTsuigudouiiinlaistaininveunIndionis 9

ENE222 Electrical Communication
Laboratory |

ENE232 Digital System Engineering
Laboratory

ENE324 Electrical Communication
Laboratory I

ENE331 Embedded System
Laboratory

AAansuazédsnu (The Engineer and Society)
- annsalfguarnannvdnnisuazaiui lisunussfiulsziu
WagNANTENUAN 9 Medsny Freundly Anuvasnds ngvany uag

IUTITUN

MAgITUAUNSUHURI NN TIY

ENE370 Seminar

ENE372 Project in Electrical
Communication and Electronic
Engineering I: Proposal

ENE373 Preparation for Cooperative
Study

ENE471 Project in Electrical
Communication and Electronic
Engineering lll: Delivery

ENE 473 Project for Cooperative
Study

fandaunazA2ug98u (Environment and Sustainability)
- anunsailanansenuvesdmeuveslgmaunaimnssdluuiun
YosdInULasAwINGDY uazaNTauanIANSkarANT I TuTeINNT

o o

AN

ENE370 Seminar

ENE471 Project in Electrical
Communication and Electronic
Engineering lIl: Delivery

ENE473 Project for Cooperative Study
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anwarUnnineUseasn (Graduate Attributes)

audannas Washington Accord

5787391

lundngns

558UV (Ethics)

- ansalinanNn1ININaTTENUTIANNAiid T SuRAveURRNIM SIS

UUmITINIAINTsu

ENE370 Seminar

ENE372 Project in Electrical
Communication and Electronic
Engineering I: Proposal

ENE373 Preparation for Cooperative
Study

ENE470 Project in Electrical
Communication and Electronic
Engineering II: Progress

ENE471 Project in Electrical
Communication and Electronic
Engineering lIl: Delivery

ENE473 Project for Cooperative Study

AsENULAEIKaZUduRd (Individual and Team work)

- Yt le g 19TlusEANS AN UAIUNNTYINULAED warn1svinauly

N

U

' o

AWANNTD LUNAUNLAINUNAINNANYVDIRIVIVNTN

eSPe B

@2

ENE370 Seminar

ENE371 Industrial Training
ENE372 Project in Electrical
Communication and Electronic
Engineering I: Proposal

ENE373 Preparation for Cooperative
Study

ENE470 Project in Electrical
Communication and Electronic
Engineering II: Progress

ENE471 Project in Electrical
Communication and Electronic
Engineering lll: Delivery

ENE472 Cooperative Study
Experiences

ENE473 Project for Cooperative Study

10

nsaedns (Communication)

- ansodeansniAmnssuiidudeutunguiufiRndnimnssuuas
FamulneTulaognedusyadning 919 aunsnguLaslT8 U8 N9
AMINTTULALLHSHULONENTNTDARUUNU Irnssullapgeiiusednswna

a1115auaue aunsabikazsuAwuzinulasgatnau

ENE370 Seminar

ENE471 Project in Electrical
Communication and Electronic
Engineering lll: Delivery

ENE473 Project for Cooperative Study

11

msu‘%mﬂmammaznwam‘u (Project Management and
Finance)
- UFOLAAIIEANNTIAEAINTY NANNINIIAINTIULAENTS

UIM5u waranansaussgndlivannisuimisiunuvesmulugiuegdsi

ENE481 Modern Technology

Management in Digital Era
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. anwazUuAnnNiUszadn (Graduate Attributes) 318391
10U Y . .
audannas Washington Accord Tundngns
uwagiuiouimnsinns 1sensiemnssuilanmindeunis ENE483 Fundamentals of Green
M9IU AMUNAINRANYEIVIIVITN ICT Management
12 msﬁﬂuﬁmaaﬂaﬁw (Lifelong Learning) ENE370 Seminar

o < o & a{ v A 9w a wa %
- asgyinuasiuanudlulunmseseuis ieliaunsauiRnule
lpgdmiaiaraninsansiseuinaentiniileinisasuwlamisnnu

walulaguasimingsy

ENE371 Industrial Training
ENE372 Project in Electrical
Communication and Electronic
Engineering I: Proposal

ENE373 Preparation for Cooperative
Study

ENE470 Project in Electrical
Communication and Electronic
Engineering II: Progress

ENE471 Project in Electrical
Communication and Electronic
Engineering lll: Delivery

ENE472 Cooperative Study
Experiences

ENE473 Project for Cooperative Study
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1. M3uaANEIEIvIIgUiUasAnms a1u1dranssulnvy muluiidesns

a9ARLS YATLDIAUAZENTE sWaivuazdoin mIgmienauag
fann3aansrinvun vassednlundangas (nMwdangw) fndruvaaiiavnneiv(%)
1. psfAMuIRUgILIEINEAans
1.1 Waﬂﬁuuﬁuﬁquma%maﬂﬁa The course provided for students PHY 103 3 (3-0-6) Wihefn

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.

General Physics for

Engineering Students |

mirefinNvelisy 3

dndruievn 100%

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, geometrical optics, optical
interference, optical diffraction,

photons and matter waves and atoms.

PHY 104
General Physics for

Engineering Students |l

3 (3-0-6) Mighn
' a a a
NUIYNENVDLNYU 3

dndruilen 100%

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.

PHY 191
General Physics

Laboratory |

1 (0-2-2) wuawhn
mirefinivalfisy 1

dndruilewn 100%

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

PHY 192
General Physics

Laboratory I

1 (0-2-2) wuawhn
mirefnivalfisy 1

dnadruiilanm 100%
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a9ARUS UazidunuazanTe IV MA YRV mIgmieinuag
naa13AINIAMUA eI lunangas (nMwdangy) fndauvaalensedu(%)

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.

1.2 1A% Stoichiometry, basic of atomic theory CHM 103 3 (3-0-6) wwhn
and electronic structures of atoms, Fundamental Mﬂ]ﬂﬁmﬁwmﬁw 3
periodic properties, chemical bonds, Chemistry daduiilon 100%

representative elements, non-metal
and transition metals, properties of gas,
solid, liquid and solutions, chemical
equilibrium, ionic equilibrium, chemical

kinetics, electrochemistry.

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

dndruilew 100%

1.3 ADIRATEARSLIIAINTTU Review function and their properties, MTH 101 3 (3-0-6) Mighn
number euler number, logarithm Mathematics | Mmﬂﬁmﬁwmﬁ&m 3
function, inverse function. Limit of dnadruiilar 100%

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.
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29ARNNS T8azdYALAYENTE sisdvuazdodv Msgmilenauag
flann3ansinvun eI lunangas (nMwdangy) fndruvaaiianneivi(%)
Critical points, second order partial
derivative, relative extrema, maxima
and minima, and saddle points.
Scalars and Vectors, Inner Product, MTH 102 3 (3-0-6) Wihein

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.

Mathematics Il

P oa A =
NUIYNFNVDLNYU 3

dndruilen 100%

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.

MTH 201

Mathematics I

3 (3-0-6) nihefn
mheinnvelfisu 3

dndruilen 100%
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a9ARUS TYAZIDYALAZENTE sWaIvuazdeIv Aszudginuag
flann3ansinvun eI lunangas (nMwdangy) fndruvaaiianneivi(%)
2. aeARMUSHUgIUNISAAINTY
2.1 e lanazauanuisalunisaas Instruments and their use. Applied | ENE 109 2 (1-2-4) wihenn

ANUNLNEINLUUNIIAINT T

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.

Engineering Drawing
for Electrical

Engineering

' oa A =
NUIYNFNVDNYU 2

dndruilen 100%

€

2.2

o)

d

PO
PS))

AINITL

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.

MEN 111

Engineering Materials

3 (3-0-6) wihefin
mheinnveligu 3

dndruilen 100%

2.3 fugunarmans

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.

MEE 214

Engineering Mechanics

3 (3-0-6) wiefn
MmireninNvelisy 3

dndruien 100%
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2.4 qu‘lﬂa’gﬂi]ﬂWﬁﬁ Lumped-element circuit abstraction ENE 104 3 (3-0-6) Wihefn

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

Circuit Analysis and

Simulation

mirefinNveliey 3

dndruievn 100%

2.5 dUQIUkATEUU

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.

ENE 101

Signals and Systems

2 (2-0-4) whefa
mirefnNveliey 2

o

pEuilar 100%

2.6 aunuLaudn L

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.

ENE 325
Electromagnetic

Fields and Waves

3 (3-0-6) wiefn
wheiniewiou 1.5

dndruiem 50%
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27 QUﬂigﬁLLag'gq%&ﬁﬂmjaﬁﬂﬁ Principle of electron tube operation; ENE 210 2 (2-0-4) wihefn
LUULAUEADNLALFdTA Basic semiconductor physics and P-N Electronic Devices Mii’sﬂﬁmfi%mﬁim 2
junction theory; Diode and zener diode | and IC Technologies dndiuilon 100%

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.

Differential amplifier circuits; Operation | ENE 211 2 (2-0-4) wmheia
amplifiers (Op Amp): circuits, Analog Circuit Design wheRafiveiiou 2
characteristics and limitations; Analysis Sadhuiiievn 100%

and design of analog circuits for basic
functions including signal ampilifiers,
filters, oscillators, integrators,
differentiators, wave-shaping circuits,
and mixers; Selected applications of
analog circuits in sensors and signal
acquisitions, and in electrical

communication systems.

2.8 ﬂ’]iLL‘angﬂwﬁq\j’m‘lWﬁ’]L%Qﬂa Nature of energy in various forms ENE 201 2 (2-0-4) mirein
including mechanical, thermal, optical, Fundamentals of Mmﬁlﬁmﬁwmﬁ&m 2
and electrical energies. Basic principles Electrical Energy 5@&1‘1&%@%1 100%
of generators. Basics of solar power Conversion and
systems. Basics of power distribution Power Systems

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.

2.9 ns¥aLaziASee Tl Nature of electrical energy in lumped- | ENE 200 2 (2-0-4) wheia
element circuit abstraction. Basic Electrical Signal wiheRafiveiiou 2
concept of electrical circuit Measurements and Faghuilonn 100%

experiments, signal measurements, and | Instrumentation
signal couplings. Basics of voltage and
current measurement. Various
instrumentations for measuring voltages

and currents. Electric power and energy
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measurements. Standard
instrumentation and calibration.
Sensors and measurement of signals in
other forms.
Basic Elements of Control System - ENE 341 3 (3-0-6) Wihefn

2.10 8UUAIUAY

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.

Linear Control

Systems

mirefinNvelisy 3

dndruievn 100%

2.11 MIUSHATUABNAILABS

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.

ENE 130
Basic Computer
Programming

Languages

1 (1-0-2) wuawhn
mirefinivalfisy 1

dndruilewn 100%
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212 welulainsdeans Introduction to principal engineering ENE 100 2 (2-0-4) wihefn

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.

Introduction to
Electrical
Communication and

Electronic Engineering

mizefnivalisy 1

dndruilom 50%

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.

ENE 220
Principles of Electrical
Communication

Systems |

2 (2-0-4) wihyhn
whednivewiou 0.5

dndruilom 25%
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3. asARNNiianIEnedAInTsy (ldaendn 30 wiaehin)
swltihdaans
3 1 s¥uudansilansuaylfans Principles component and model of ENE 220 2 (2-0-4) whefn

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.

Principles of Electrical
Communication

Systems |

misefinvalisy 1.5

dndruiem 75%

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.

ENE 221
Principles of Electrical
Communication

Systems I

2 (2-0-4) wiyhn
' a o a
MireninNveligy 2

dndruilen 100%

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),

ENE 222
Electrical
Communication

Laboratory |

1 (0-3-2) wuawhn
mirefnivalfisy 1

dnadruiilanm 100%
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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.
Wireless communication system; ENE 320 2 (2-0-4) whein
theory, principle of mobile Wireless wheRnfivediou 1

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 system: multiple
access and interference management,
capacity of wireless channels, multiuser

capacity; MIMO system.

Communication

o

pEuilav 50%

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

ENE 322
Fundamentals of
Optical Electronics,
Optic Fibers, and

Transmission Lines

3 (3-0-6) wihefn
whednivewiou 1.5

dndruilen 50%
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reactive element, near-end and far-end
crosstalk, composite line, types of
cable, and unshielded twisted pair,
coaxial cable, current cable standards.
Experiments on data communication ENE 324 1 (0-3-2) nulwhin
network, optical fiber inspection, Electrical wihefnfivewiey 0.5

transmission lines, antenna and
electromagnetic waves. Experimental
topics selected from ENE 321, ENE 322,
and ENE 323

Communication

Laboratory I

dndruilem 50%

3.2 S¥UUTU-dsdyaIumnuDIngvse

AAuMLwAanWin

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.

ENE 301 Probability
Theorem and

Stochastic Systems

2 (2-0-4) wihyhn
' a o a
wileninNveligy 2

dndruilen 100%

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.

ENE 323
Fundamentals of
Antenna and
Electromagnetic Wave

Propagation

2 (2-0-4) withena
mirefnNvelfiey 2

dndruilewn 100%
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Experiments on data communication ENE 324 1 (0-3-2) nulwhin
network, optical fiber inspection, Electrical wihefnfivewiey 0.5

transmission lines, antenna and

Communication

dndruilom 50%

electromagnetic waves. Experimental Laboratory I

topics selected from ENE 321, ENE 322,

and ENE 323

Three-dimensional vector analysis for ENE 325 3 (3-0-6) Wihefn

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.

Electromagnetic

Fields and Waves

misefinivalisy 1.5

o

Pauilav 50%

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

ENE 330
Embeded System

Development

2 (2-0-4) wiyhn
' a o a
MirennNveligy 2

dndruilen 100%

Laboratories for study or verification of
embedded systems selected from ENE
332 including all tasks in embedded
system development process for the

selected problems.

ENE 331
Embedded System
Laboratory

1 (0-3-2) wuawhn
mirefnivalfisy 1

dnadruiilanm 100%
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33 A1599NLUULAZNISYINNIUYILASBYNY Algorithmic problem solving; Basic data | ENE 230 2 (2-0-6) vuein

IVliﬂllumllLLazmiﬁumﬁLﬁ@miU%ﬂﬁ structures: arrays, table, queues, stacks, | Basics of Algorithms wiheRniivafiou 2
linked lists, and tree; Various sort and and Data Structure 51'@?1"314@61/17 100%
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.

Information: definition and quantitative | ENE 231 2 (2-0-4) whefa
measure as number of bits, encoding Digital System wiheAnivewfiou 2
using digital bit string; Digital abstraction | Engineering fnehwilemn 100%

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.




; o = a s v
d9UnN 3 'iqflaxl,aﬂﬂLLazaqﬁﬁﬂaﬂﬂsﬁqﬂ’lﬂaﬁﬂﬂ'ﬂqﬂg|-54-

a9ARUS UazidunuazanTe IV MA YRV mIgmieinuag
naa13AINIAMUA eI lunangas (nMwdeange) | dadouveailensedu(%)
Laboratories for study or verification of | ENE 232 1 (0-3-2) #uawAn

digital system systems selected from
ENE 231: digital system description
using hardware description languages
(HDLs), simulations, synthesis,
implementation using standard ICs,
implementation of digital system on
FPGA chip, and experiments to verify

the implementations.

Digital System
Engineering

Laboratory

mizefnivalisy 1

dndruievn 100%

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 system: multiple
access and interference management,
capacity of wireless channels, multiuser

capacity; MIMO system.

ENE 320
Wireless

Communication

2 (2-0-4) vy
' a o a
wileninvelisy 1

dndruilon 50%

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

ENE 321
Data Communication

Network

2 (2-0-4) wihena
mirefnnveliey 2

dndruilewn 100%

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,

ENE 322
Fundamentals of
Optical Electronics,
Optic Fibers, and

Transmission Lines

3 (3-0-6) niwhn
wiheiniivewiou 1.5

dnadruiiiam 50%
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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.

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 I/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.

ENE 334
Microprocessor-based

Computer Systems

3 (3-0-6) Mighn
' a a a
NUINENVDLNYU 3

dndruilen 100%

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

ENE 335
Computer System

Laboratory

1 (0-3-2) nuawhin
mirefnivalfisy 1

dnadruiilanm 100%
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1. 29AANUTNUFIUNINGAEAS

1

1.1 @nduuiusuvewAanad

<3 U

PHY 103

General Physics for

Engineering Students |

3 (3-0-6)

1. HALAT.INTT LRI

.. Wand Wwnineae@auing)
.. Wand (Wyninerdewmalulad
NILDUNAITUYT)

Us.0. Wand (Wminenaewmalulad
NILDUNATUYT)

Uszaunmsalaau 14 U

PHY 104

General Physics for

Engineering Students |I

3 (3-0-6)

1. HA.A3.3037 LR

s

MU, Wdnd W Inerdedalng
WA, Wand Wuinenaswmalulad
NILDUNAITUYT)
Us.0. Wand (Wminenaewmalulad
WILDUNAITUYT)

Usyaunsaidau 14 U

PHY 191

General Physics

Laboratory |

1(0-2-2)

1. WA.AT.UET MRy Yasal

neLu. Wand (unninedeuiins)
W, Manduszend @andunalulad
WIADUNANIIAUNIMTAIANTZUY)
Us.a. WE@Nd vinendonalulad
WILDUNATUYT)

Usyaunsaidau 28 U

PHY 192

General Physics

Laboratory |I

1(0-2-2)

= 4

1. WALAT.NYT MRyAYETE]

q

ne.u. Wand @uinendeudioa)
W, #anduszend @andumalulag
NIZIDUNAUIAUNIMTAIANTZUI)
Us.0. W& @vinendemelulad
NILADUNAITUYT)

Uszaunsalaau 28 U
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1.2 vadl

CHM 103

Fundamental Chemistry

3(3-0-6)

1. 5A.A5.UAT WHuUUUN
WU S (@Inededaling)
WA, 1Al (RRIINTAUMINITE)

Uszaunsalaau 13 U

CHM 160

Chemistry Laboratory |

1(0-3-2)

1. WA.AnaNYal 919U

WU, AT (WINGRUNEATANERNS
M.Sc. Polymer Science and
Engineering (Case Western Reserve
University, U.S.A.)

Usyaunsaldau 27 U

1.3 AAAERSITIAINTTY

MTH 101

Mathematics |

3(3-0-6)

1. WA, A5.55eNa aded

WU, ABIAAIERS
WMIneaedealul)

Wl adlamansuseyna
MIneaedeelul)

WA, IAINTTUTUIY (RuaanTl
UNINEE8)

Usgaunmsalaau 17 U

MTH 102

Mathematics |l

3(3-0-6)

1. wfl. A3.8us AanUn

WU AEAAIERS (UNINe1aY
wialulagnszaaundnsuys)

WAL ANamEAnTUTEENG (WIneae
wialulagnszaoundsuys)

Us.n. Adlaransuseend (unninende
wialulagnszaoundsuys)

Uszaunsalaau 14

MTH 201

Mathematics |lI

3(3-0-6)

1. 6Al. A9.9580 BaEdyIng

WU AARAIERS (UNNINeaELTing)
W AlaanTUTEENA (UIneae
wialulagnszaoundsuys)
Dr.rer.nat. Applied Mathematics
(Technusche University
Braunschweig, Germany)

Ussaunsalaau 12 U
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2. 9IARNFNUFIUNIANTIN

2.1 AU lakar LA
lunsnenAUYENEINLUY

NIEINTTU

ENE 109

Engineering Drawing for

Electrical Engineering

2(1-2-4)

1.9191368omned leiasay

AU, IMNTIUABNNUNBS (RWaensal
URINEIAE)

M.S. Electrical and Computer
Engineering (Oklahoma State
University, USA)

Uszaunsaldaau 33 U
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Engineering Materials
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.U, Iennssuedesilouayian
(@odumalulagnszaaunaisuys)
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Us.a. walulagdan WIne1dy
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Engineering Mechanics

3 (3-0-6)

1. 9. A5.AUANS Lol

.U, SnTsiAena (@anty
wialulagnszaaunansuys)

M.Sc. Mechanical Engineering
(University of Delaware, USA)

Ph.D. Engineering Mechanics (Virginia
Polytechnic Institute & State
University, USA)

Uszaunsalaau 29 U
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Circuit Analysis and

Simulation
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ddnvsedind (ManansuwvA)
UnIngraemalulagnsyaauna
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wialulagnszaoundsuys)
M.E.E. Electrical Engineering and
Computer Science (Shibaura

Institute of Technology, Japan)
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D.E.E. Functional Control Systems
(Shibaura Institute of Technology,
Japan)

Uszaumsaidau 3 U

2.5 AYRIULALITUY

ENE 101

Signals and Systems
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2.4 rmnssulain Wwineae
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(WmMingnaewmalulagnszasunan
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Electromagnetic Fields

and Waves

3 (3-0-6)

1. 3603576 AAWUS

AU, Aeanssulni (Runasnsel
UNINYIRE)

M.S. Electrical Engineering (University
of Wisconsin-Madison, USA)

Ph.D. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)
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Electronic Devices and IC

Technologies

2 (2-0-4)

1. nA.03.593U SR nina

B.S. Electrical Engineering and
Materials Sciences Engineering
(University of California at Berkeley,
USA)

M.S. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)

Ph.D. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)

Uszaunmsalaau 15 U
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Analog Circuit Design

2 (2-0-4)

1. HFL.AT.503U SaAYHUNa

B.S. Electrical Engineering and
Materials Sciences Engineering
(University of California at Berkeley,
USA)

M.S. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)

Ph.D. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)
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Fundamentals of
Electrical Energy
Conversion and Power

Systems

2 (2-0-9)

1. NA.AT.NUA F5LEToUINA

7.0, Aennssudiannseiinduay
WsauwAl (Wingrasmalulagnse
FDULNATUYT)

9e.31. nssulai @Inede
wialuladnszaounasuys)

Us.0. Iemnssulaiuazaeuiimnes
(WmMinenaewalulagnszasuna
SUYT)
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Electrical Signal
Measurements and

Instrumentation

2 (2-0-9)
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5UY3)
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2.10 S¥uuAIUAL

ENE 341

Linear Control Systems

3 (3-0-6)

37.03.781Y SrIutylyd
.. eanssubilin

o

(UnInenaedadudey)
M.S. Electrical Engineering
(Pennsylvania State University, USA)
US4 U553 (Runaensal
UNINYIEY)

Ph.D. Electrical Engineering
(University of Auckland, New
Zealand)

Jszaunsalaau 29 U
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ENE 130

Basic Computer

Programming Languages

1(1-0-2)

2. 8nan56iBensd lowasey

AU, IMINTIUABUNUNDS (IWaINTad
URNINEIAE)

M.S. Electrical and Computer
Engineering (Oklahoma State
University, USA)

Uszaunsalaau 33 U
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ENE 100

Introduction to Electrical
Communication and

Electronic Engineering

2 (2-0-4)

1. NA.A3.NEY Nvey

6.0, Amnssuli @andumelulad
WILIDUNAITUYT)

Ph.D. Electrical and Computer
Engineering (Drexel University, USA)

Usyaunsalaau 34 U

2. {A.ATITNE 35950
6.0, IEINssuBdnnselinduay
WsauunAY (UrInedemaluladnse

a

FDUNATUYT)
6.3, nssulnidy @ninede
walulagnszaounasuys)

Us.0. Ienssulaiuaspeuinimnes
WmMinenaewalulagnszasunan
5UYI)

Ussaunsalaau 17 U
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3. as.andil Yindanadea

2A.U. Amnssudiannseiinduas
Inspuwiny Wivedumalulagnsg
FDULNATUYT)

0.4, enssulail WnInendy
wialulagnszaaunansuys)

M.E.E. Electrical Engineering and
Computer Science (Shibaura
Institute of Technology, Japan)
D.E.E. Functional Control Systems
(Shibaura Institute of Technology,
Japan)

Usyaumsaidau 3 U
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Principles of Electrical

Communication Systems |

2 (2-0-4)

1. wA.as.aiand dvsunde

A, Aenssuliih (Qunasnsel
UNINIRE)

M.Eng. Electrical Engineering (Florida
Atlantic University, USA)

Ph.D. Electrical Engineering (Florida
Atlantic University, USA)
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ENE 220

Principles of Electrical

Communication Systems |

2 (2-0-4)

1. was.ginnd fmsungy

A, Jenssulnih (Runasnsel
UNINY1AY)

M.Eng. Electrical Engineering (Florida
Atlantic University, USA)

Ph.D. Electrical Engineering (Florida
Atlantic University, USA)

Usyaunsaldaau 31 U

ENE 221

Principles of Electrical
Communication Systems

2(2-0-4)

1. nA.ps.aT Ansundy

AU, Aenssulni Qunasnsel
URNINEIAE)

M.Eng. Electrical Engineering (Florida
Atlantic University, USA)

Ph.D. Electrical Engineering (Florida
Atlantic University, USA)

Uszaunmsalaau 31 U

ENE 222

Electrical Communication

Laboratory |

1(0-3-2)

1. wA.ps.add Snsundy

AU, 3enssuliih (Qunasnsel

UM INY1AY)

M.Eng. Electrical Engineering (Florida
Atlantic University, USA)

Ph.D. Electrical Engineering (Florida
Atlantic University, USA)

Usyaunsalaau 31 U

2. NA.AT. 0T fnstun

AU, Amnssuliih @vninedeudieg)
M.Eng. Electrical Engineering (Texas
A&M University, USA)

Ph.D. Electrical Engineering (Texas
A&M University, USA)

Uszaunmsalaau 19 U
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3. 5.andll YIndanaiia

27.U. Amnssudiannseiinduas
Inspuwiny Wivedumalulagnsg
FDULNATUYT)

0.4, enssulail WnInendy
wialulagnszaaunansuys)

M.E.E. Electrical Engineering and
Computer Science (Shibaura
Institute of Technology, Japan)
D.E.E. Functional Control Systems
(Shibaura Institute of Technology,
Japan)

Usyaumsaidau 3 U

ENE 320

Wireless Communication

2 (2-0-4)

1. .93/ AVIEeANA

A, Aenssuliih (Qunasnsel
UNINIRE)

M.S. Electrical Engineering (University
of Southern California, USA)

Ph.D. Electrical Engineering
(University of Southern California,
USA)

Usyaunsalaau 27 U

ENE 322

Fundamentals of Optical
Electronics, Optic Fibers,

and Transmission Lines

3 (3-0-6)

1. Wel.A9.0A% Ansiun

AU, Amnssuliih @vninendeudieg)
M.Eng. Electrical Engineering (Texas
A&M University, USA)

Ph.D. Electrical Engineering (Texas
A&M University, USA)
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ENE 324

Electrical Communication

Laboratory I

1(0-3-2)

1. HFL.AT.503U SaAYHUNa

B.S. Electrical Engineering and
Materials Sciences Engineering
(University of California at Berkeley,
USA)

M.S. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)

Ph.D. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)

Usgaunmsalaau 15 U

2. WA, AT.VINUS FassuduRae
B.S. Electrical and Computer
Engineering & Computer Science
(Carnegie Mellon University, USA)
M.S. Electrical Engineering
(Massachusetts Institute of
Technology, USA)

Ph.D. Electrical Engineering
Massachusetts Institute of
Technology, USA)
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3.2 SeUUSU-dednyunun

gnisenauwimanti

ENE 301

Probability Theorem and

Stochastic Systems

2 (2-0-4)

1. A.n3 AN F3dednd

AU, Imnssuliih (Qasnsel
UMINY1AY)

M.S. Electrical Engineering (University
of Southern California, USA)

Ph.D. Electrical Engineering
(University of Southern California,
USA)

Uszaunsalaeu 27 U




49U 3 9188210 8ALALANITLUDIIVIATINBIAAINNS |- 66-

asfANsTianifanstviun | sWaden e miehn nedounznouqiivesoey
N (Medengs) aumdngas | (Gesamnauadl ssiu U e aondigege)
ENE 323 | Fundamentals of 2 (2-0-4) 1. 5A.AT.51%F AATWUS
Antenna and A, Aenssulnih (Qunasnsel
Electromagnetic Wave UINEIFY)
Propagation M.S. Electrical Engineering (University
of Wisconsin-Madison, USA)
Ph.D. Electrical and Computer
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Laboratory Il

B.S. Electrical Engineering and
Materials Sciences Engineering
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M.S. Electrical and Computer
Engineering (University of Wisconsin-
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Ph.D. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)

Uszaunmsalaau 15 U
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(Carnegie Mellon University, USA)
M.S. Electrical Engineering
(Massachusetts Institute of
Technology, USA)

Ph.D. Electrical Engineering
Massachusetts Institute of
Technology, USA)

Uszaunsalaeu 11 U
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ENE 325

Electromagnetic Fields

and Waves

3 (3-0-6)

1. 5A.AT.31T97 AAWUS

A, Aenssulnih (Qunasnsel
UNINY1AY)

M.S. Electrical Engineering (University
of Wisconsin-Madison, USA)

Ph.D. Electrical and Computer
Engineering (University of Wisconsin-
Madison, USA)

Uszaunmsalaau 19 U

ENE 330

Embedded System

Development

2 (2-0-4)

1. weLAT.AT Moy

6.0, Amnssuli @Eadumelulad
NILIDUNAITUYT)

Ph.D. Electrical and Computer
Engineering (Drexel University, USA)

Usyaunsaldau 34 U

2. o1913eBenad lawasey

AU, IMNTTUABNANINDS (W1AeNTal
UNINYEY)

M.S. Electrical and Computer
Engineering (Oklahoma State
University, USA)

Usyaunsaldau 33 U
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Embedded System
Laboratory

1(0-3-2)

1. NA.A3.NEY Nvay

6.0, Amnssuli @adumalulad
WILADUNAITUYT)

Ph.D. Electrical and Computer
Engineering (Drexel University, USA)
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AU, IMNTTUABNAIADS (W1AeNTal
URNINEIAE)

M.S. Electrical and Computer
Engineering (Oklahoma State
University, USA)
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nsAuuAY (UrIneaumalulagnse
FDUNAITULT)
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Basics of Algorithms and

Data Structure

2(2-0-4)

1. enansdisensd lewasey

AU, FEnssuReNiames (Runainal
UMINY1AY)

M.S. Electrical and Computer
Engineering (Oklahoma State
University, USA)
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Digital System Engineering

2 (2-0-4)
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6.0, Amnssulii @adumelulad
NITDUNATUYT)

Ph.D. Electrical and Computer
Engineering (Drexel University, USA)

Usyaunsalaau 34 U
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Digital System Engineering
Laboratory
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6.0, Amnssuli @adumalulad
WILADUNAITUYT)

Ph.D. Electrical and Computer
Engineering (Drexel University, USA)

Uszaunsaldeu 34 U

2. 91158100 NA luladey

AU, IMNTTUABNAIADS (W1AeNTal
UNINYIRE)

M.S. Electrical and Computer
Engineering (Oklahoma State
University, USA)
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SUYT)
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Wireless Commmunication
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M.S. Electrical Engineering (University
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Ph.D. Electrical Engineering
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USA)
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Data Communication

Network
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Fundamentals of Optical
Electronics, Optic Fibers,

and Transmission Lines

3 (3-0-6)
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M.Eng. Electrical Engineering (Texas
A&M University, USA)

Ph.D. Electrical Engineering (Texas
A&M University, USA)

Yszaunmsalaau 19 U
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B.S. Electrical Engineering and
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Madison, USA)
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Engineering (University of Wisconsin-
Madison, USA)
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ENE 335 | Computer System 1(0-3-2) | 1. 99.5% qudums

Laboratory

a.u. dmnssulwiideansuay
diannselind (anansuIuINR)
Wningaemalulagnszaounan
5UYT)

e, Aenssulail @WnInendy
wialulagnszaaunansuys)

M.E.E. Electrical Engineering and
Computer Science (Shibaura
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(Shibaura Institute of Technology,
Japan)
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1.1.1 57873%1 ENE 219 Analog Circuit and Energy Conversion Laboratory
WIBN1INAADY AR

@) ’N%i‘u*&nﬂﬁ’aﬁyﬂmmu emitter/source 331(Common-emitter and/or common-source

ampilifiers)

+V 4

Output Bias/DC Load
R Ly
2] o——| —0 — +
e
T C; R,
Vo !
g , Outpur - -
+ + g Capacitive AC Load
Input v AC Loa
S;M, ! (o Coupling Network tociciive)
Source n | DC Power Supply
! Inpur 1 2
&

Bypass Capacitance

to node x

H=MA—]

O 9979818dyey10d Op-amp (Op-amp amplifier circuits)

B yyunauwla (Inverting ampilifier)

R,
VAV
oISV
Vi R, - \juml-
o MA—L 2 - L
. .
LM741 8 1 ¢
* 3
5 [ Lo
R, T
-: 10k
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= yuuldnduwla (Non-invertingamplifier)

C
11
LA
10nF
R
VWY
ot15V
w R 2 \
o— /M - .
Vout
LM353#1 ! o
3
+/ 4
R
O.15v
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. ﬂianmmﬁqa (High-pass filter)

W C© R

o—{F—AW\ :

100nF

Vout

LM35342

+

-15V

Al

(B EARL] ]

O masUTsuisudyaaulaglyd Op-Amp (Op-amp-based comparators)

B 33956uuUkUn (open-loop op amp )
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" 99sleuiisudyrawuu Schmitt trigger (Schmitt trigger comparator)

ot+15V

2 ' T
~_6 Vous
R. LM741 —O
3
N (]

o 2mastuindyarauuudeumalagld Op-amp (Op-amp-based oscillator circuits using
the phase-shift feedback)

B 995N ulndgy iy Wien-bridge (Wien bridge oscillator)

Ry 20k

Vou

p—O
R
% 10k
10nF _]_ C
R
10k

A

0.833V
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" qwsesifindayaamuuidounalagld buffer (phase-shift oscillator
with buffers)

B 3393 iindygy1adikuu Bubba (Bubba oscillator)

&

O 993uUasdnyey1ad Buck (Buck Converter)
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O asHUasdnyey1ad Boost

O 1997818

2
>
2
’_6
@]
<
@
>
3

°
=
@

O MInassaeds Coaxial (Coaxial transmission lines for experiments)
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O 21339 T9TUnTERalagly hall-effect sensor (Current sensing using hall-effect sensor)

O Capacitive sensor Lﬁaﬁli’sﬁﬁmﬂ’sm%u’l‘uaﬁmq (Capacitive sensor structure for

measuring thickness of specific material)
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1.1.2 57973%1 ENE 232 Digital System Engineering Laboratory
Wdansnaass Leeil

O 1w9FsEAUNATeNiaRnaniges 2 Buns (gate-level circuit of 2-input multiplexer)

a; by ap by ap by a
el el _olel b
a b a b a b
cgl Fa Lc_z' FA H FA co S
co (% co {e) co Ci—
r s s s
S3 I Sy IS«] ISO

O 29358AUNAYRIRUNIANIEALTN (gate-level circuits of memory devices)
® Dlatch

® D Flip-Flop

clk
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O M5UUTEAULN (gate-level circuit of counters)

Qo Q1 Q2

1 =

clk

Q2 Q1 Qo

o

> op > Q
o A |

O ITABNAINTIAINUTEAULNA (selected gate-level sequential circuit)

AMD 1

Vivado

o Basiudinguuuy CMOS 1nsgrulagldiftiu (Standard CMOS pattern

generator using counters)

a

dl o o a
" lAsesnluadgy1aduiini (clock senerator)

AMD N
Vivado

ML Edition
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" @duauguaes (binary counter)

";'L","ii-,!)

O Ua3n Cora Z7

1.1.3. 379291 ENE 331 Embedded System Laboratory
wton15Nnae Anel

O Cora Z7

a. lugasionds I/0 1wy lasas1eavsuanina LED uduiius
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1.2 viveufjuRn1siulnsauunay
A01UN  21A15H38USIN 4 YU 10 viee CB 41005

ukureaIUfURN1S CB 41005

[ ]

]
]

Technician Rocm Instructars foom Technizizn Rom Technician Ream

N

Lgr% i

yiagt58u CB 41005
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1.2.1. 3797291 ENE 222 Electrical Communication Laboratory |
#adan1snaas Uil

b. Amplitude Modulation & Demodulation

c. Frequency Modulation & Demodulation

d. Amplitude Modulation & Demodulation by Simulink
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f. Digital Modulation by Simulink

i. L matching network
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1.2.2. 9997%1 ENE 324 Electrical Communication Laboratory |I
Wadon1snaass UAl

j. Wi-Fi signal monitoring

HotSpot Frae Edition
- - .

an
Sz
on

5
2 s

. Machine learning

o

e oo o=

F Tnsorrion

e o g e e o
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m. OFDM 1 : Signal encoding and decoding

= 5 Fle Bl View Iniert Toalk Ceibtes Windos ~eln | Flc EAI Wi Inier Tanl Deskio Wnde Wil 3
mRUO @S 3 ocde 304 & T

7 g ®°
M

B e fRa—r— Raciovea image 1
F Clseies at KAUTT » 534 Lk Tolocwmer + 1366 | b

i TS LTl 551
y

ion 2, Week 1 on OFLM

i fnction weekl
% tost @ comversion of bit and conplex number

2

3

4 b=1aA@11B11; N " = lrenspose
]

Ll

2 = bitzcomplexibl
bb - complex2bitiz)
asserti namib-bbiseps, ...

*Error in bil-conplex conversionl;
E
0 FUing. Jpgls
1
12
— 13 el o e image');
DA 00 el gen, Tantaise, 16 1
e @] 13
et 16 % oparts 1and 2
17| b= dnage2hitibg
18 = bitZeomlexlbl;
19
Comrmane timio
> weekl
feoe

n. OFDM 2 : Modulation and demodulation

- [~ 5 E 3 - FEC ] Joudd 8 08 .

R EEET)

- Rucieved inags
Lo i S0 SNR=3.01 4, BER=27438-01
a8 Tranemied image

(TR a———

o sy an 11

shim i
% ENE 328 Sectinn 2. Weew 3 20 OFO
function weeks

1
z
5| M= 128; % wunber of UFON subcarriers
4 CP =513 % Hunber of symbols in the cyclic pro
s
&
]
8

< : modulation and deredulatio
Fix sesd far reproducibility
18,0, 240,10 1 1immomendlB,1, 240,17,

mewa

9 art o Liner

i 4t G b Tom Tl Wi el <
1 wddulal eDFDRAC- H1G % Tasl Fourier brans ! , g L
1 demeau Lz tenFIA Ty, EEEERNTETICES
12 5 clapses tine of FF1-4ased method (e B erni A A EP A
13 -
1 modulateOFI2 (2, W) o matrix nultinlica

15 x2 = dewciuleleDFDA2(32, 01

Compmnd -l
.88 dB, BER=1.156e-02
SNR=17,00 B, BER=1,8420-82
SHR=13,0@ 4B, BER=8.d1le-03

| BER=6.2382-03

o. OFDM 3 : Fading and noise

% de 3 08 L3 A0dda @03
:1

38 0 E o
Sy

s+ b+ Docments + G SURNLTT + 326 Lab Taoco™

- — s
.~ s AoiDi s st VUTTFA34-Lab- s 2
m ol K
% ENE 324 Section Z, Week 2 on OFON Ci
unction week?

28; % Wumber of DFDN subcarrisrs
3 Number of symaels dn the cyclic prefi

reproducibilil
J 4 Lianornradiv, 1,2,1); % test data

& fast Faurter transtorm

¥1 4
X1 = denodulate0Fbiiy1, N ;
toc % clapsed time of FFT based ncthod

ooty A matrix meltiplication

e
Elapsed time is 0.801864 seconds.
Elapsed time is 0.815965 seconds.

i
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g. Frequency conversion

r. Optical fiber

O Antenna
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1.3 vieaUfjuiin1snauianes
g07Ufl ©1A5IS8USIU 4 YU 9 e CB 40906

WKWK YBIURURANS CB 40906

%‘-[~-I~I~I'~ID~ |
==
o
T ,
- - |[| %
! B
= NN -

ia4t38u CB 40906
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1.3.1 $7973v1 ENE 335 Ufjuinsaeashdnoauazlulasinsiwaivas
Watan1sneaa Uil

O NINARBIAIUANNITHNUGIY Interrupt waw Timer WiauN15t4a11 Watchdog Timer

Nu_LB-002 (Nuvoton learning board)

o nmsmuAud ke siananslulilasreulvsame st sEUUAIA

PWMO1_S (CLKSEL1[29:28))
PWMO1_EN(APBCLK[20])

PWM Generator 0 Clock Comparator
{CMR) 1 1 [

w2 DO OO
s )

| 0
GNR =4
(8 write new value)

22.1184 MHz Source Control
T,

HCLK

———> 10
32768 kHz
— >

PWMO1_CLK

4~24 MHz

Autg-load wio-|
Set ChiEN=1 {HW Lpdiate value) (PWMIFx is 88t by HAW)
P b [ e
comesRR — oM st Update
1 f o POEPWMO Initialize l new CMRx
i PWMD P l Legend of
{14 oo 0
Siock | oo CMRx+1 E:Vm"‘*“"l'e' CMRx Internal Comparator
Maer E parator
Y Lol CNRx Output CNRx ! 4 . Output of PWM-
P | H i H )
e cug | o0t | PaM i i Timer
s | Pewcrsn 7 e e oupst J—
ianE o POE PWMI ProNRst ] Ry o o i
1”. PWM1 ' ’
40 oot r y T Note: x= 0-3.
" g
RLY
AP
cormesE e QR
Na  a s .
O MsVAaBY 12C fLsuapumasig (12C Serial Interface)
VCC33
o)
EEPROM
ADDRESS:0H R7 .
U2 _12c-EEPROM 2.2K oS
8
A0 vCC 5
ﬁ; SV;’:E [ GPA11
r 5 GPATD
GND SDA
n. 24LC64
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o masUasdgaeudenduidnea (Analog to Digital Converter - ADC)

. CMPCOND(ADCMPRA2])
FEAE N I sl CMPCHADCHPRAS:3) |-
. B35 |8z |z |35 |2 i[5 o CMPMATCNT
H 58|22 §§ .g 5% |EE|..|d& (% CHANNEL(ADSRIE4]) (ADCMPRY11:8])
o EEAE A AN ER R R I
SlEd e |E1E RsLT<cMPD
€2 1 -
= HENE < N {ADDRAM110) | 1o
1 T AIN[D] i e
3 RSLT ~-CMPD
H 4 —
i =53
empe | PomComatoges i 2
ADC Clck Ganarstor AN iote:
| CMPD=ADCMPRX27:16]
RSLTI 0] b T ol RSLT=ADDR{11:0]
i
% 2 ADC: Interrupt Sources
120t DAC EH
AOF
B
ADIE
ADSR.CMPFO ADG_INT
Anaiog Corirl
ADCMPRO.CMPIE
Comparstor
ADSR.OMPF1
ADCMPR1.CMPIE

Tnalog Macro.

ADC Clack Controf

| ADC_S (CLKSEL1[3:2))

~ ADG_EN(APBCLK28])
21184 MHz | | T
HCLK " T\ ADC_CLK
R
PLLFOUT | *| WADC N +1) > _/

ADG_MGLKDIV[23:16])

L
2amHz |
—

O mmaassnsulasdyauninealluouiden

T e

O NSNAABINBLADINTLUENT (DC Motor)

Time Alam Calendar

Register | Alarm Register AIEARIE
(TAR) (CAR) T_ R
- ™y AIFGRIRI))  Alarm
Compare } L™
Dperation — ! o
Time Load | Calenciar Load
Register Regisier . Wakeup GPU from
(TLR) (CLR) T moce
i TWKE(TTR[)) -
isec) L ™
Leap ‘Year ! - ey H
- iy 128 changems| 117 J
F—1id chang= e 110
TESR2eH 1H  » RTC Time Counter Va2 ep-l101| | TERRIER[1])
Control Unit [ ? — 1
Dayorvieck | DS '\ TIFRIRLT)_ Periodic
(DWA) ™ irernupt
1B change g 311 —
Inbatior/Enatle | 4 changs-a+ 210
| Frequency |1z enange {001
é‘;‘: ?;;[f;‘ — Compensadon 1 change—g=300
Figure 1 RTC Block Diagram
TTROTR2-C1)

Frequency
Compensaton
Registe” (FCR)
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o mneaedldiuluga RTC

-M\
| e -
s ||| o]
ours| louta U v
- *
) o), 1[BND.
PR
[t L npe L
[z
]
1 l .

—[4‘/?“ J’f:}a {; sv

PV I orn -
wmoT 5?“ KA-‘
A3 T

Figure 1 ET-MINI DC-MOTOR circuit

O NMINAABINTABA1SHIU UART (Universal Asynchronous Receiver/Transmitter)

vgeas
e
e~ ™ D88_MALE
8iu Cosny SP232ECN *
{{easas 1 e veo b L
2 Gho |-
He T1_0uT [+
r ¢ A e
os | ruf: RI_GUT [

15 | k 1N o
o= x—Hreom  remHl o Ao
co803 | * R2JIN  R2_OUT =

5 e DIP161SO o
[
= C0803

O NSNAARINISIY 1-Wire interface fuwuas DS1820

Vey

4_,% PARASIT pomER weoR conroL DS18520
ba #
INTERNAL Ve
L

h 4

H TEMPERATURE SENSOR
"ALARM HIGH TRIGGER (To)
SCRATCHPAD REGISTER (EEPROM)

'ALARM LOW TRIGGER (T.)
REGISTER (EEPROM)

84-BIT ROM
AND

»

1wire PORT

Voo
‘-ﬂ 8-BIT CRC GENERATOR
Figure 1 D518520 BLOCK DIAGRAM
bit T hit & bit 5 hit 4 bit 3 hit 2 it | bit 0
LsByte| 20 [ ¥ P N
bit 15 bit 14 bit 13 bit 12 hit 11 bit 10 bit 9 bit 8

MsBye| s | s s [ s [ s [ s [T s [ s 1]




daun 4 SeddvudayunisiSeus |-93-

318N15AFAIN
a1nu 318013 U
1 Branch Unit 3
2 Main Unit 1
3 MCT HANDLER 3
4 OPC DA.Net Server Toolkit-Standard Edition,Single Developer License 1
5 OPCDA Net-Single Developer License Professional Edition 1
6 Storage Scope 1
7 UNIVERSAL DEVICE PROGRAMMER 1
8 1384 Storage ESS/BM M800 1
9 i3oatiauseu 5
10 w3adlulaspeuiumes 3
11 isesudauanaises 4
12 w3nsifindyaaanudides 1
13 Lﬂ%"aqﬁ%ﬁmé’agmmmmﬁqa 11
14 w3osrudadayayraimislnih 15
15 i3esruiadaaamatsnuukasdyInnIn 1
16 wdesmuauliiuuuiiels 3 Yosdyan 1
17 i3 TR UdyIuNADn 1
18 w3nssnangliives 18
19 iw3estinnTuazaentinng 5
20 m%nﬁ’uﬁﬂé’ﬁgmmlv\lﬁwLLazqqu:ﬁ 1
21 \3osfiua iR 2
22 w3nafafiledit 1
23 \3esile¥n OTDR 1
24 w3nadloTniasz ”gygymmm?{qq 1
25 I3RS ULAS 1
26 3o TauanaLdwyay sl 1
27 iesinuaziinsesisUadusyuuiinea 1
28 w3aeTalasiusienie 1
29 iesinmamilonit mnusumy anglilin uazAduiisud 1
30 \30eTANISHBUALDIATNA LLasﬁuﬁmeﬁqummﬁqﬂ 1
31 i3aeiardslng 3
32 \3oeinAL LAY 2
33 \n3esindnyay sl 39
34 in3osindyaamaliindonunasinieadayaamidnih 30
35 3T eikauANNd 3 AnzdInd 1
36 \3esiATEsinsIn(Logic Analyzer) 1
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a6 318113 U
37 i3 sz AnS LAY 3
38 Lv-ﬁ'aﬁmeﬁﬁzyzymmmﬁ%q 5
39 \3nsdadyaaun uazdedliany 1
40 unasielvinszuansawuulusunsule 32
41 TUTUNIUTLUUAIUANNITVINIUTEUUATIREDY 1
42 TUsunsuoenuUULAL AT wsianEeNARILAES 1
43 Insuinmlasudeainusiulninasuuin 100 MHz 1400V 2
44 Insuinnszualuiinuun 50 MHz 30A 2
45 TugateafionsdmiunmsiSeuszuudeans 20
46 NABINIBAINAIUTOU 2
47 NABITUAT LAB YUIM 2 11.%1.20 * 40, 1
48 UGREGRG AT 1
49 wéwﬁm%’uqmmﬁ 1
50 YAUNTANLALIDT 1
51 ‘qmquumim?iauﬁ‘uaqmﬂmmﬁ 1
52 yadudousiodulouin 1
53 qumaaam'iﬁsmi Internet of Things LYUNUA LUAYNAT NTUNHUNIUAT 5
54 YANARBINITOONKUUIATABENTHIU RF 1
55 YANARDIAINDANIEY FPGA 11
56 Ynnaaovgufusivanlii 1
57 YAVIARDINIEN 1
58 gANAABIdDaNTAE N 2
59 YAUBIANAILI loT Node UuTwmsEa Zyng 7000 2
60 YaUJURNIVIARBITEUUAN Ay auLea 1
61 YAHNTEUUATEYIEADUN MBS WAZIATANITUTEUIAN N 1
62 aEinsEUUNSAeAIIUY Analog 1
63 YrENIEUUSU-as lulasivluuuidnea 1
64 YPIATI VY IUADIN 1
65 yngUnsalusenauumaiLlinues 1
66 ganuIs COMSOL Multiphysics 1
67 BoWiwIsianzlugas 1
68 geiwsiilonsWaunszuuilasuudnasea Zyng 7000 1
69 faneannlawenliines 1
70 fInoadandines 38
71 Aaneaiiafdwes fluiduaneinos 1
72 AInoalaftinosuuunslie 10
73 fanoaanaLsrovadalaalay 7
74 frusulaaHalf ware plate(HWP) 1
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a1au 318113 U
75 fyusunasQuarter ware plate(QWP) 1
76 vasatiamL FPGA dugslén Virtex 1
77 ITUULATOUNEABUNLADS WiDNFIY 1
78 SEUURTIIERUS Y IMDT U ADNLALAINDA 1
79 awnasuezunlawes 1000 MHZ 1
80 Wrinmuuanasiausugunsinla 2
81 ooavaladlay 6
82 gunsalivdeyauuszuuinietie 2
83 gunIainTI9TUgMUNY 1
84 gunsnlsudsdyaaliany 12
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2. uNaIUIN3Tayan1a3IvINTg

2.1 viesayauazssuumalulagansauwme

s

diinveaynvesIng1aemAlLlaENTEIRUNASUYS Faivtsdenainenmaniuay

v 4 o a

wialulaguinnan 133,342 516015 WazdNga1TIvINIsee q N1 2,644 518013 Anilsdenine1veeiu
waluladuazimnssuliddosnin 19,088 tau wananddaiiviedooaulaunauisadnnelatnunia
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[
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3. uliuazdidnnsedng e a3ty / Iso35u Tvwesn
a.ulnifuardidnnseindidesiu 2 & ey @3y / Fsossu lveaed
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1.1 AENAUUNUFIUVDIMARARE

.- o3 wUIYNe
FHEIN Y Y
(nMw1engw) ANURANENS
PHY 103 | General Physics for Engineering Students | 3 (3-0-6)
PHY 104 | General Physics for Engineering Students I 3 (3-0-6)
PHY 191 | General Physics Laboratory | 1(0-2-2)
PHY 192 | General Physics Laboratory I 110-2-2)
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PHYI103-OBEM
Orientation

Asst.Prof.Dr, Chittra Kedkeaw

Email: chittra ked@kmutt.ac.th
Tel.: 024708961

------ - ‘Al . ‘\ r)&
KM 0 Department of Physics '10 i i
Uit ﬂ King Mongkut’s University of Technology Thonburi

LWUUEI5I9AUNITONABUTEUTY PHY103 ngjudl 1-6

https://forms.gle/SRZN20AIGI9PBaSWqg6b
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OBEM : Outcome-Based Education Module

OBEM

- - vl

nd miauvaan'w|suu§nu
) ™
wWnurgiwonisnISuRA

!
% /
Learning Outcome »
na:in1seaniuu .
n1siSeu§idu Module

3snasiSou

unAnuSeusisia: /

Module 698 na:nswwa
n1siSeuiia: Module

lnaulo.umnn_‘lsﬁnm 7 Bouglanaon
& imfouriuudouves Lego (uinu/liuinu Tunsia: M":‘Qe) & finTuwru Module Tnu awsn

naulununaulus:uu LEB2
ﬂ leb2.kmun73c£
1890 s:UUVaID191SENLIS
\WoaltuauunisiSeus
4 Y

y fAaursndiuasenuld
<<< nazauisnauldnousolod
7

(One Lego) ®

% sUuuuNIgARNISITEUNITADY
1976

KMUTT

PHY10301_Module 1

Motion of Particles

PHY10302_ Module 2
Rotation & Vibration

PHY10303_ Module 3

Fluid & Thermodynamics
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o mawedsuwlugluuulugatges lugaay 1 mieda leun
PHY10301/ PHY10302/ PHY10303

findnwamesdeudnnu  au uvsnsasusendu 6 ngu
susuunsaaudunuy online 2 wu. Inaldsyuu LEBZ uay MS

o O

(1

Team uaw on-site 1 vy, WouSou SC2109 Fuane 1ATHANS-
AdinAEns (N4) nnga

o msYawadunse A B+ B C+ C waz | @mduiind@nwniile | wialsl
HuRaansNssews WiseilsuuimufiRanumivedasiely)

% Teaching & Learning Styles

K 6 .
MUTT 197 3 AU - online
On-demand 2 AN 1 AN
® Self-study from * Live lecture, discussion ® Tutorial session
lecture videos ® On-site (SC2109)
--------------------------------- -

* nsFeunisaawldsluuy online & on-demand
* Yigunueaulal (dwszun LIVE session (MS Team) lu LEB2)

uv T 1.1.1 s iauf luuwaidunsa (Motion along a stright -u 1.1.3 n1siadaufiuuu T \lndl (Projectile motion)
ouTube - BaEEE | e - K Aptwat Wtsoreak
Apiwat Wisitsorasak
_— & | 1.1.2 nvnAdoui Tuasauazanuii@ (Motion in two and
- | three dimensions)

Apiwat Wisitsarasak
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v

@ Reference Textbooks

Fundamentals of Physics,
Halliday & Resnick, Wiley

PHYSICS FOR SCIENTISTS UNIVERSITY PHYSICS
AND ENGINEERS -

HIGHD.YOUNG

=

University Physics,

Physics for Scientist and Engineers, H.D, Young: B.A: Ereadian &

SERWAY | JEWETT

Serway & Jewett, ... Ford
waul Fuamk . 2. no| mg f. a .
.. 66 1 7 8 9 10 11 12 13
an. 66 2 14 15 16 17 18 19 | 20
an. 66 3 21 22 | 23 | 24 | 25 | 26 | 27
4. - N.Y. 66 4 28 | 29 30 31 1 2 3
n.. 66 5 4 5 6 7 8 9 10

n.y. 66 n 11 12 13 14 15 16 17

n.4. 66 6 18 19 20 21 22 23 24
ny. - A.A. 66 T 25 26 27 28 29 30 1
n.A 66 8 2 3 4 5 6 7 8
n.A. 66 9 9 10 11 12 13 14 15
n.A. 66 10 16 17 18 19 20 21 22
n.A. 66 23 24 25 26 27 28 29
WA - N0 66 30 31 1 2 3 B 5
Wy 66 11 6 7 8 9 10 11 12
Wy 66 12 13 14 15 16 17 18 19
Ny 66 13 20 21 22 23 24 25 26
nY. - 5.0 66 14 27 28 29 30 1 2 3
5.A. 66 4 5 6 7 8 9 10
a.n. 66 11 12 13 14 15 16 17

5.A. 66 18 19 20 21 22 23 24
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Important Dates :

v

nvuaiusauvineluga uasiudau Retake

Tugadl shaIm Fu - 171 seuvheluga AU - 1781 d8U Retake
1 PHY10301 | Fudmsil 12 fuenou 2566 Fuieniil 7 manaw 2566
a1 9.00 - 12.00 w. a1 9.00 - 12.00 u.
2 PHY10302 | Juwsfl 25 manmu 2566 Fuieniii 25 wgeImou 2566
a1 9.00 - 12.00 w. a1 9.00 - 12.00 u.
3 PHY10303 | Junifi 8 §unieu 2566 Fulandit 23 $uneu 2566
a1 9.00 - 12.00 w. a1 9.00 - 12.00 w.

o 4 Y q ¥ 1 Y a1y o o
* 11781 @01 Retake 0199 msilasunalas Tasazudalvnsiuaraviesnaiiss 1 d1lav

GENERAL PHYSICS

ORERA ==~ i
UsymmRendunyiniiu Facebook aroup
4 “OBEM PHY103 General Physics for % OnaTsUTENOUNSASUAMISA
A inzgg;e?'ering Students l-semester alanlfansyuy LEB2
a ¥ A s v
N1INANIADIA I a wriiAamifgaiu.devnividou mrdBIn1sAnAINsEdaDUATD
15 anssalnanalaly Facebook g TA " FRasiorIuma E-mail / MS
(]

group Tearn / Facebook messenger
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Assessments

AZLULAN Quizizz 25% Azuuuaauineluga 70%
Aruuwviianssuluviosiou 5%  Andui 50% Tneliguuuunisdainaaniuil

nIn Sovas F9ATUUY Lv Usziliumadwsniasoui
A X>=80 |4 80 4y 5 WY, S
B+ | T4=<X<80 |laAzuuuszwing 74-79 q WY, S
B 66 =< X < 74 | laAzuuuszning 66-73 4 WY, S
C+ | 58=<X<66 |lAnzuuuseningsg-65 3 W, S
C 50 =< X < 58 | lapzuuuszning 50-57 3 HY, S
[ X < 50 I@Azuuutisenii 50 <3 Tairu, |

. 1 liayynlvidvin quiz wdaanimuuaynnsal 1
Quiz Wammsaauluudazduami Andu 15%

o usaslugavedl wuulnviauszidUa 4 asa lasuouvane Quiz Husyuy LEB2 tindAnwianansaid
¥ Quiz lARauniugns van 16.00 w. wasnuaayniuduns va 16.00 w.

Self-studying videos

-
g2
»

3 YouTube Search =

1.1.1 maafoud luuuadunss (Motion along a stright line)

Apiwat Wisitsorasak

» PLAYALL

1.1.2 nsiadeuil luaasuarawiid (Motion in two and three dimensions)

Apiwat Wisitsorasak
PHY103 Module 1
(1/2564)

- N 1.1.3 e dpuiiuuy Twsiealnd (Projectile motion)
3 videos * No views * Updated today
= Apiwat Wisitsorasak

Unlisted vV
A 0~
Funuadldmiunisasuizn PHY103 Ve

Module 1 mamsdnwit 1 Imsdnmn
2564

Il

ﬁ Apiwat Wisitsorasak



tandIsuuvUsEnauniIsgumAIvaIusasUT |- 116 -

LEB2 no9:lS  hittps://www.leb2.kmutt.ac.th/

s:uuaduayuMsissuNsasudHSuauIBnuds
AS20SUAVILANS:UDUMSOINILUUHANENS
NSPONUUULKUNMSEDUTUSIB3E1 MSAsIOMSUIU MsESOOAWAAIRU
mstwuUAduWusSAURISautuLuudioa TUoufiomsaaaunadwsmisiSous

U2OUNANWY

Fast Track Tutorial for

’4 LEB2 siwdn  LEB2 Aioods  Uoumdo  Wwosuuth  unaaod

scsee

~ : Student

https://vimeo.com/showcase/8510910

— el

gudaodusu

s o) L=
Ky -

unAnul

i SANUY 25¢

Language for Careers
International program,
SwWuU

HLine/Facebook Chat/Email) &

TR
v

2

J
“21156A: ......” waldFaaulume narellu3 iswaaudes uuudilio
“a3atA: KyooINNSIWIN......"” Tiudvio udvurw wwuiddlo

“2.0:" AnLIMLUTG udABoUTU dovmsa:lsoindoau

“3od:" aauuuuid Kouluiie

udsnasa:aaudvlvan:

“a3adn: kybouwanaud Hihls ska 999 U 1 @A A dovmssunoumu
2misdinvdAUNUMISAnYIA"

“a3atnsu wubowenadug wiylnadtur ska 000 U 2 1@a B davmista
Woalko11sa18 1sasu Tinsiudomisdazadniunariansu”

wuaIsdl

= ,}\,\( = 4

w-
“vaunmINA/ASU” . m I
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We would like to
hear your voice

©

https://forms.gle/ujwRafxvdPMHXNhDt8
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PHY104-OBEM
Orientation

Asst.Prof.Dr. Chittra Kedkeaw

Email: chittra. ked@kmutt.ac.th
Tel.: 024708961

KM <3 Department of Physics
Uit King Mongkut’s University of Technology Thonburi

OBEM : Outcome-Based Education Module

OBEM )

Ao nuogveanisiSughi 58n1siSau ‘

ilkureiWon1sN1SuR dnAnunigougusa: j

Learning Outcome Module 8§98 naznsuua
na:n1seantiuy ) A nsiSeufia: Module
nisiSou§ilu Module ) ,“a;‘,’,”"fl'"",“ﬁm"' 1Sougliinaon
A - - e (wu/lutiu Tunsia: Module) (&) P A
O M moutdudomos ogo i ool

/ : Ratwisaiudonulé ~ o [

BN

y u £ -
WJU - nazasnoulafssnoion H

7 )]

/ (One Lego)
© N9
L J
& B

7«%/

189 S:UUVaIINISENILS
WoaduayumsiSou§
i N lg\'f

o
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% sUuUUNFAANISITHUNNTARY
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KMUTT
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% WHam luumAaziigda
K 1975

PHY10413_ Module 6
EM wave & Modern Physics
O Electromagnetic waves
O Interference and
diffraction
O Modern physics
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foyavialy T mSutinAnwinguund

o maawndswlugluuulugages lugaay 1 wmiwda loun
PHY10411/ PHY10412/ PHY10413

wiinsaausanu 6 ngu (sec.1 - 6)

O O

sUuuuNsAe LUy on-site s MeaSou SC2109 Fuasy
91AsHANd-Aeinmans (NG) nngx

o Thifinsdanduialelutuizeu

n153nnadusnsn A B+ B C+ C D+ D uag F

O

o 'Lifin1sinaau Retake %39 Re-assessment d1msutindnwif
aeuluiuszdesamzioussulunipfnunidsedguug e

Teaching plan

PHY 104 Lecture Week MON TUE WED THU FRI  SAT SUN
Week | Date Topics dou/1 | dda i [ Funi[dvas] ws [wava] ang [ i [avied
1 15-Jan |Electrostatic Force and Fields u.A.67 1 15 16 17 18 19 20 21
22-Jan__[Electric Flux and Gauss’ Law .. 67 2 22 23 24 25 26 27 28
Module| 3 29-Jan |Electric Potentials u.A. 67 3 29 30 31 1 2 3 4
1 4 5-Feb |Magnetic Force N.N. 67 4 5 6 7 8 9 10 11
5 12-Feb |Sources of Magnetic Fields / Faraday’s Law n.w. 67 5 12 13 14 15 16 17 18
6 19-23 Feb no class - exam week N.W. 67 |6 (dau)| 19 21 22 23 24 25
7 26-Feb |Current and Resistance, DC circuits n.N. 67 7 27 28 29 1 2 3
B 8 4-Mar | Capatitance / RC circuit il.n. 67 8 4 5 6 ¢ 8 9 10
2 9 11-Mar [Magnetic Induction and Inductance ii.n. 67 9 11 12 13 14 15 16 17
10 18-Mar |AC circuits il.n. 67 10 18 19 20 21 22 23 24
11 25-Mar |fundamental electronics il.n. 67 11 25 26 27 28 30 31
12 1-5 Apr no class - exam week .0, 67 |12 (dau) 1 2 3 4 5 6 Zi
13 8-16 Apr holiday .8, 67 13 9 10 11 12 13 14
14 17-Apr |Electromagnetic Waves .0, 67 14 15 16 17 18 19 20 21
Module 15 22-Apr |Interference .8, 67 15 22 23 24 25 26 27 28
3 16 29-Apr |Diffraction L0, 67 16 29 30 1 2 3 4 5
17 6-May |Modern Physics W.A.67 17 7 8 9 10 11 12
18 13-May |Modern Physics W.A. 67 18 13 14 15 16 7 18 19
19 |20-30 May no class - exam week .. 67 |19 (nanl 20 23 24 25 26
20 |20-30 May no class - exam week w.n.67 2o@auf 27 | 28 | 29 | 30
8- 16 1.1, 67 MUALFINTIUG
Funganunis

JusgauviraTuga
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v

Assessments i laaysynlildmin quiz wasaanivuannnsal 1
nm3auazUszidiunag
AZLULAN Quiz HUTTUU LEB2 25% AzuuuvnianssuluipaFou 5%

pELLUABUYNELURA T0%

o vidavains Quiz sufuifowmsaeuluusiasduni wilugaasdl Quiz Ussdiduai 4 afa lu
FUnift 1 - 4 Tnueuving Quiz Kiusyuy LEB2 tnAnwannsodvh Quiz Idkausifuang nan
16.00 . uazvuawANIuduns a1 16.00 u.

o msseuieluga Amlu 70% anvardeasy wiseendu 2 @

Ustle 25 9o Anlu 50 Azuuy (Yoay 2 AzwuL)
dniy 2 Tolng Ay 20 Azuuu (Teay 10 AvuuL)
' Y ¥ o p ) A o =
Assessments it liaysyralvitdvin quiz nasaifmuannnsal !
mMsInuazuseidiuna
ATWUUN Quiz HIUSEUU LEB2 25% azwuuyiAanssuluioaseu 5%

Aruuuaauneluga 70%

inasiazuuudmsuldlunisuszdiunaans

nIn Souay YAATUUY LV Usniliunadnsnisiseui
A x>=80 | 1¢ 80 %ly 5 K
B+ | 74=<X<80 |lanzuuusynin 74-79 a4 WY
B 66 =< X < 74 | l9inzuuusEnin 66-73 4 N
C+ | 58=<X<66 |lanzuuusznin 58-65 3 H1Y
C 50 =< X < 58 | l@Azuuusewing 50-57 3 WY
D+ | 83=<X<50 |lenzuuuszning43-49 2
D 35 =< X < 43 | lapzuuusening 35-42 1
F X < 35 lovieunin 35 asly n/a
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v

Important Dates :

Mvuaiusauvingluga
Tugail WA U - 111 aauvineluga
4 PHY10411 | Fusaansil 20 nunus 2567
a1 9.00 - 12.00 .
5 PHY10412 | Furnsii 29 Sunew 2567
a1 9.00 - 12.00 u.
6 PHY10413 | Tudsensit 21 wqumau 2567
81 9.00 - 12.00 u.

m "l,ijﬁm'ifﬂvﬂﬁﬁ)‘u Re-assessment ﬂ%@ Retake @u

Fundamentals of Physics,
8 Halliday & Resnick, Wiley

PHYSICS FOR SCIENTISTS UNIVERSITY PHYSICS
AND ENGINEERS e

= HIGHD.YOUNG
BOGE A BEEDMAN
frasisoioiy
e

2

-

i

University Physics,
H.D. Young, R.A. Freedman &
A.L. Ford

IS Physics for Scientist and Engineers,
M Serway & Jewett,




LANEISUUUUSENBUNISEURIVBSUSDIUS U™

GENERAL PHYSICS

ORERE == """
asnindteaiuawinising Faceacoc group
“OBEM PHY104 General Physics for
0\ Engineering Students ll-semester
2/2023"
1
a2 Gl TN
N1 a9a 13 AWINLAIMUNEINVUONIIRITOU
‘? annsaTnaaw1dlu Facebook
-
group

LEB2 noo:ls

s:uUaUUaYUMSISEUNSaaUdRSUAUITBNUDS.

kMLA 76 NS20SUAVIANS:UIUNSODNILUUHANGAS
™19 MSODNIUULWUNMSEDUTUSIB3ET MSAsIOMSUIU MsEISIAWAAIRU
MsSIWUUAGUWUSAURISsuUtuluucva TUdufiomsaamunaawsmsisous
U2OUNANYY
LEB2 niwdn  LEB2 floods  doumdo  Wioofuuh  wnasod  ENITH

et

ans

r—

https.//www.leb2.kmutt.ac.th/

v v

onaslszneumadoudnnin

amiiTnaa’ldnnszuy LEB2

AN AaABD NI ITaUNID
TA Ifdadoruma E-mail / MS

Team / Macebook messenger

Fast Track Tutorial for

Student
https://vimeo.com/showcase/8510910
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Language for Careers
International program,
swu

msfanegeals

HLine/Facebook Chat/Email) &

“21m158A: ......" walddnaulume aareludl iIstwoaudes uuvuidiler
“adatA: KYPEINNSIUAN......” Tudvdo udvuw uuudiluo
“2.at" AnULLT udHAveuly dovmsa:lsnindvau

“3oA:" aauuuud Rouluiio

wasnasa:aaudvlvan:

-

3
“a3ade: kyouwanaud iils ska 999 U 1 @A A dovmssunoumiu
2mIsdinEIAUNUMSANUIAL"

“a3atnsu wubouenadug wiylnadturi ska 000 U 2 1 B davmista
wuamisdiwalRosdid 1sasu lunswwsomisdazadniunaiiansu”

- q
“vauAmINA/ASL" m

We would like to
hear your voice

©

https://forms.gle/rwIxJtDfyERanCv97
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PHY191 General Physics Laboratory
Student’s Guide

Asst.Prof. Dr.Mayuree Hansupanusorn
E-mail : mayuree kitgkmuttac.th
Tel : 02-4708853

Thu structure of PHY191 classes

® The class is on-site

® There are 10 lab sessions

Week Session Task

0: Beginning Mon 15 Aug 2022 Introduction | -

1: Beginning Mon 22 Aug 2022 Submit a data report
2: Beginning Mon 29 Aug 2022 Submit a data report
3: Beginning Mon 5 Sep 2022 Lab 1-5 Submit a data report
4: Beginning Mon 19 Sep 2022 Submit a data report
5: Beginning Mon 26 Sep 2022 Submit a data report

Write and submit a formal report
6: Beginning Mon 17 Oct 2022 Submit a data report
7: Beginning Mon 31 Oct 2022 Submit a data report
8: Beginning Mon 7 Nov 2022 Lab 6-10 Submit a data report
9: Beginning Mon 14 Nov 2022 Submit a data report
10: Beginning Mon 21 Nov 2022 Submit a data report
Practical exam
28 Nov -2 Dec 2022 5
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Lab permutation

/7 N /7 N
«— «—

There two types of reports

Data report (handwritten) Formal report (published)
Q Short theory Title (TaiF09)

EI Data table Introduction (U‘V]ﬁ’])

Theory (‘wq'jerﬁ)

Experiment (N19V1AQ84)

O Graphs (slope and y-intercept)

Use graph paper

o000

Results (BIANNFNAARY)
D Calculation of the final result

with uncertainty Use Excel

Discussion (AUs18NIINAaRI)

U0

Conclusion (#31/n13nAa84)
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In the class

Attend laboratory at KMUTT

Listen to instruction from lab teacher.

®* Collect data

Produce a “data report” and submit at the end of the class.

Submit via LEB2

Students should ask lab teacher about the importance of the experiment,
sources of errors, how to improve the experiment, etc. And take notes.

After 5 labs, write up a “formal report” cn one of experiments 1 - 5.

Data report: example

DATES _aniva HARE
- STUDENT 1D

DEPARTMENT

Expedrent 1 Free fell epeiment

ot

Theery W= ';_7‘:1'01
t= (D
2 h

\S\C?(
hw) | %) | ¥
0-60 0.35) £0.010 (£2.5°4) (.10 % 5304 = 0.R3 000t
0.3S 0-3%% t0.0l0 (21.5¢4) | 0-ISSE § g8y = 0.155 20008
0.90 [0-431 £ 6.000 (22.324:) [0.16bE b b%d. = 0.166£0009
.00 0-452 £ 0.010 (xz.u4e) |0.204% £ ¢ 42 4. = 0.20¢ % 0.009

1S 0.48 +0.0l0 (£2.051) | 0.1 * § gLy, = 0.23 0010
.30 0.52 £ 0.010 (*L.92%) [ 6.2 £ 3.644. = 020010

Best fit clope = o-21%
Mok slepe = ©-232 fange = 0.232-0.15S
Mmia  slpe = ©-1S = 0.04F

Repart slpe = o.214 + 2:0%F
port slep 2

1

= s
T e.u% x 0.02% s.m
= o4 &' 4 wade

from fhaery  slpe =
3 -

lr wN

€

g

0.2\% & W.2Ye
= q.3% % w27

-+~ (final answer has error with 1 sf)
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Formal report: example (English)

Fres fall experimant

John Dioe, 1) 30000000002, Department xex

Introduction

Galileo's famous demonstration of free

falling bedies of di

erent sizes led people lo rethink

abaut the concepts of velocity and acceleration

The gravity has a direct affect on the acceleration

In practice, the air resistance will play a crucial role

and it will change the acceleration of the bady. To

exclude the effect of the air resistance, there is an

experiment in a low-pressure chamber where a
solid ball and a feather are dropped from the same

height[1]. The resultis astenishing: the ball and the

feather hit the floor al the same time. The

acceleration is independert of the nd is the

same for all objects. The acceleration that any free

falling object has is a result of Earth gravity and, in

sriment will be carried out to f

this work, an e

Figure 1 Experimental Setup

where u s the infiial speed of the body. Equation

(1) assumes na other forces such as air resistance.

Let the initial speed be zero. Therefore,

1
1
h = o2,

or

tme t For each height A the time measurement

s repeated three imes and then averaged

Results

Figure 2 shows a graph of ¢2 against k
The slope of the oraph is found to be 0.213+

0.004 s*m™! (11.88%) From Eq. (3), we have the

pe of the graph equal to 2/g. Therafore
2
Ll
= 939+ 1.B8%

= 94102 ms2 1

¥=0213-0005 T

: et

]

Figure 2 Experimental

caliorated. The time obtained from the timer circu

should be compared with time from other devices

such as photogates. When the ball hits the floor,

makesa distinct sound. Detecting the sound allows

the determination of distance and time.

Canclusion

The free-fall experiment was performed to

find ¢

gravitational acesleration. The object u

< a steel ball held by a magnet with a release

machanism. When the ball is dropped and it hits

the fioor, the timer circuit reads the travel time. By

varyng the dropping hy the

oht and measurin

vel tme, the gravitational acceleration was found

o be g=94+02ms™? The uncertainty arises

from

@ timing mechanism. Altermative timing

tachniques are al

suggestad

Raferanca

AANIE AILAR TR 0000000 NITATET XK

umin

nanloveaenlsendnghiivun A siuns

wanilg s s T

néLsIMUNIULMAR AT AT auAT AT

Aansnaunnsin srsliudogmileusaun

MaaneiRg usaduaIneInaai
daunsiaemuudidaguiy dnvmaaenlseningly
anatiBarslnnisasinussdiusanannd [1]ms

naaethinlutesfifle

AGELNAN WA WU TRGT
HrunasrafuiugnueauRzINn ANAINTAAN

anflaftumFaniy arandeli

ATmguAng?

zguiiouinacil

Justinalzinm mrnds

inaneslan lurnaud wasinrlgen

Aagldaned sas Wavimsiananudmanaun

Tehacin

g
inglildaggeaaniutansan

swiaaiRgin@mnedasns moundezildad

a = g fimunlidagilanaFaiy u Faganeafiend

e h areluaa) t s

=

1
h = ut +gt* (o)
Zﬂ

sz lidrilstusadiuamnenia fasadaf

urgad sneld

1
h= Z_gl‘ S

Ve

i

s

)
TISERIARA NI NART LN TG (3} uRE

fassnawniihig

nNENARSS

118 1 unnsqnTafuaznadama gusa

WngngpRuiMAnTA g h A 5

Sny

nalnadwiinldaegnodintianas unsdurind

wazr s Gt dego

Anflafiu 2as7ez1ln;

=rgpsuann qunza

o £ A unraieud dwiu

szdunm 3 aiadatsmnda o

uAMIMARSa

UR 2 usmansrdaanuRuRudzzndng

UTa 62 uss h Tasfl o fussanamuing

™1 (+1.88%) AnaunT (3) 1

ATl
a 2 ramm
02137
= 939+ 188%

94402 ms? “

- rim

71 2 nenmnaes

afUlMummanes

mmasnsmzanraisrsihdinsatn

feiibiiminminawdsanaunahiudeald

wldsmarduaatununtsfun e Arauin

mzna Tl lumnsdeutiudann Aacuudd

Tiarwliviumalzzaino 2% disasan el
uinaulunizfuiat mrdunatdmeieaiy

snndrtiszsanzatasanas o luga il

wansmiasinazduna bildfuneseu ey

punafuditnnrgiuriewiammans: e

nanssldinniiaguluntssuanduld photogate

iingAnisrniRgFnatdts Wllsuns

™
Tracker ungauFiArizinasadeud wieldnag

viuRnsTifinTwiegnuasnsnuiuininn

Ananfluszssmauaon i

this gravitational acceleration, the value of gr
determined Discussion 35 (accessed 26 July 2021)

Theary The fise lal experiment allows a sim
During the free fal, a body experiences a Experiment methad of determining the gravity. The timer circuit

gravitational force. Mot too far from the earth The experimental setup is shown in Fig. 1 s 1o be used because the ravel limes are
surface, the force is assumed to be constant. Asleel ballis held al a cetain height i by a magnel short that the use of hand-held stopwalch 15
resulting in a uniform acceleralion @ The above the floor. There is a release mechanism unsutable. The obtained value of gravity comes
vertical distance h travelled by the body during which drops the ball at fime £ =0, closes the with uncertainty of about 2% which mainly results
fime ¢ is given by circuit, and the timer runs. When the ball hits the from @ rather large uncertainty in tme. More
. m floor, the ircuit is open, Ihe timer stops and reads repetition of tme measurement should be required.
Moreover, the timer device has not been properly

T
Formal report: example (Thai)
2
Free fall experiment wudaTelasanslileinf 2/g Famanso agUnsvanoy

unmaneniraned1aBai ARNTOM

Fnrududeimanauiniida fgfdlumg

dauwalmdn aaminaln

UdanFuduazgnial

dndunldends

gazinduna deadmgnsnufinas

(lunif

vsunzvEgnTU0m Taenssuaming

wREuTITaR N

g | R
Foymundnuiunsrngastsin o
wenfunss ApadaiildAe g = 944 0.2 ms™?
ArnrulaiwiaufAnsangunzainasduiae i
Frrtu | Smnnefeenmismizgeility

mrfunsdurliofilrmlumenuidon

[LLEL T
(1] hitp:

wervt, youlube.cor

il 26 e 2564)
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Emphasis

* This course puts a great emphasis on “error analysis”.

» Error analysis is one of the most important foundations of
experimental physics.

» The associated error indicates the possibility of accepting or
rejecting the experimental data.

> First-year undergraduate is a good place to start paying
attention to error analysis ©

* Another emphasis is on academic writing.

Writing formal reports will get you to practice.

Assessment

* Marks that count towards final grade will consist of

Attendance: 5%
10 data reports: 60%
Formal report: 15%

Practical exam: 20%

10
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PLAGIARISM
Plagiarism IS A CRIME

AND IT SHOULD BE PUNISHED

* Plagiarism (n) “The process or practice of using another person’s
ideas or work and pretending that it is your own.” (Cambridge
Dictionary) Plagiarism may be intentional or unintentional.

“NN3 LU ARYTRINUIBNEDULAZUATII T UNAI BIBIALLEY”

v 2
(-4 s

yanealavzalisslafmniu

® Department of Physics (and KMUTT) has zero tolerance towards
plagiarism. There will be a penalty regarding plagiarism of all kinds.
The maximum penalty is F grade followed by report to University.

= o o as g;d'l = 9 = = T W
HunasineduiunisAnaenauesiaulunnedl d1insigaududn
INHNIARABNIUATY MEgagaAa lEENITNULAZLAINIIINENAE

12
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Plagiarism

| LOVED THE WAY SHE
WROTE

5

THEN | DISCOVERED THAT SHE COPIED

AND PASTED.

memegenerator.net
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Reasons for Plagiarism: Case Study

Organizacija, Volume 50 Research Papers Number 1, February 2017

>l DE GRUYTER
el OPEN
DOI: 10.1515/orga-2017-0002 (w
5 g

Reasons for Plagiarism in
Higher Education

Polona Sprajc', Marko Urh', Janja Jerebic', Dragan Trivan?, Eva Jereb'

' University of Maribor, Faculty of Organizational Sciences, Kidriceva cesta 55a, 4000 Kranj, Slovenia
polona.sprajc@fov.uni-mb.si, marko.urh@fov.uni-mb.si, janja.jerebic@um.si, eva.jereb@fov.uni-mb.si

2 UNION-Nikola Tesla University, Faculty of Business Studies and Law, Staro Sajmiste 29, 11070 Belgrade, Serbia
dtrivan@gmail.com

Male 85
Gender

Female 57
Bachelor 118

Study level
Masters 21
Formal sciences 74
Study area Social sciences 32
Natural sciences 32

15

Scale from 1-5

1 Strongly disagree

| plagiarize (copy work) because...

5 Strongly agree

There is no teacher control on plagiarism 2.50
There is no faculty control on plagiarism 2.35
There is no university control on plagiarism 227
There are no penalties 2.12

There are no honour codes on plagiarism 2.41
There are no electronic systems of control 2.14
There 1s no systematic tracking of violators 2.60
I will not get caught 2.17

I am not aware of penalties 2.55

I do not understand the consequences 2.58
The penalties are minor 2.51

The gains are higher than the losses 2.57
Control 2.40




andlIThuUUTENnauUnNIsduAIvasUTaIUS Yy |-133-

v

| plagiarize (copy work) because...

I run out of time 3.39

I am unable to cope with the workload 2.79

I do not know how to cite 2.54

I do not know how to find material 2.40

I do not know how to research 231

My reading comprehension skills are weak 1.75
My writing skills are weak 2.14

I sometimes have difficulty expressing my ideas 2.58
Academic skills 2.49

The tasks are too difficult 2.84

Poor explanation - bad teaching 3.11

Too many assignments in a short time 3.36
Plagiarism is not explained 2.78

I am not satisfied with course contents 3.05
Teachers do not care 2.76

Teachers do not read students® assignments 2.65
Teaching factors 2.93

17

| plagiarize (copy work) because...

Family pressure 1.86

Peers pressure 1.93

Under stress 2.76

Faculty pressure 2.64

Money pressure 2.37

Afraid to fail 2.83

Job pressure 2.32

Pressure 2.39

I do not want to work hard 248

I do not want to learn anything, just pass 2.00
My work is not good enough 2.09

It is easier to plagiarize than to work 2.65
To get better-higher mark (score) 2.71
Other reasons 2.39
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Late work submission

® Late work submission will not be counted.
This includes data report and formal report.
® If you think you have a reason for your late work submission, such as
sickness or accident, please use General Request Form signed by
your advisor (a. ‘m_l?msnﬁuﬂ) Send the form with evidence such as
medical certificate EL‘].I‘i“LIﬁ"ﬂGLLWVIEI) to Khun Panin, Department of

Physics.

AU
Aseerhly 75101
Eenera! Request Form
nfinendumelulad ninEuys KING MONGKUT'S UNIVERSITY OF TECHNDLOGY THONBURI

https:/regis.kmutt.ac.th/web/form/

19

ﬂ Department of Physics
¥ FSci KMUTT
M'JT 1g70

PHY 192
General Physics

Laboratory Il

Asst.Prof.Dr.Mayuree Hansupanusorn
E-mail : mayuree.kit@kmutt.ac.th
Tel:02-4708863

Visit Our Website
@ physics.kmutt.ac.th
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Head of General Physics Laboratory

Dr.Suwat Tangwancharoen

Office: SCL 511
e-mail: suwat.tan@kmutt.ac.th
Tel: 02-470-8933

. s

PHY 192 Plan

Week | Month | SUN | MON | TUE | WED | THU | FRI | SAT

JAN 1 2 3 4 5 6

JAN 7 8 9 10 11 12 13
1 JAN 14 15 16 17 18 19 20 |Introduction
2 JAN 21 22 23 24 25 26 27 |1st
3 JAN-FEB | 28 29 30 31 i 2 3 |2nd
4 FEB 4 5 6 7 8 9 10 |3rd
5 FEB 11 12 13 14 15 16 17 |4th
6 FEB 18 19 20 21 22 23 24 |Module 1 Exam
7 FEB-MAR | 25 26 27 28 29 1 2 |sth
8 MAR 3 4 5 6 7 8 9  |Practical Exam 1
9 MAR 10 11 12 13 14 15 16 |6th
10 MAR 17 18 19 20 21 22 23 |7th
11 MAR 24 25 26 27 28 29 30 |Module 2 Exam
12 MAR-APR | 31 1 2 3 4 E] 6 |Module 2 Exam
13 APR 7 8 9 10 11 12 13 |Special Vacations -
14 APR 14 15 16 17 18 19 20 |Songkran Festival
i5 APR 21 22 23 24 25 26 27 |8th
16 APR-MAY| 28 29 30 1 2 3 4 |Sth
17 MAY 5 6 7 8 9 *10 i1 |10th
18 MAY 12 13 14 15 16 17 18 |Practical Exam 2
19 MAY 19 20 21 22 23 24 25 |Module 3 Exam
20 MAY 26 27 28 29 30 31 Module 3 Exam
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Assesment

Marks that count toward final grade will consist of Setting

Performance Goals

10 data reports: 50%
Attendance and dress code: 10% (5% / 5%) \
2 Practical exams: 2 x20% = 40%

o Streamlining Team

Communication
If you miss any practical exams, l

a grade of” Fe " will be given. = )

Developing HR
Training Programs

 _ s

There are two types of data report.

o Data Report no graph paper
_ * Data table
* Calculation
* Discussion
+ Conclusion

Data Report with graph paper
* Short theory
+ Data table
« Graphs (slope and y-intercept)
Use graph paper
* Calculation of the final result with uncertainty

Submit no later than 10 am on the
next day

Paper only
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Before and during class

Before class
. Study lab document of that week.

¢ Downlead and print the data report for that week.

During class
« Attend lab session on site. Attendance will be

checked.
¢ Follow lab instructors. Collect data.

* Produce a datareport

Labs

.Multimeter
2.0scilloscope
3.RC circuit
4.Refraction
5.Wheatstone bridge
6.Plank’s constant
7.RLC circuit
8.Polarization
9.Earth magnetic field
10.Interference and diffraction
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Lab Permutation

Building & Room
R )L A N e Science Laboratories Building (N7) O
.:-'Hif LT LA v-.&T |
sojzuss Lusssavonis Bl
2nd Floor

SCL200 Labl Multimeter
SCL202 Lab2 Oscilloscope
SCL203 Lab5 Wheatstone bridge
SCL206 Lab3 RC Circuit

3rd Floor

SCL 300 Lab4 Refraction
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Attendance policy

- Attendance policy for PHY192 is very strict. Students have to verify their presence with the
laboratory instructor.

- Students are required to attend all experiments. Grade depends on the class participation,
attendance and lab report.

- Students must sign the attendance sheet in every class. Neglecting to sign the attendance is
treated as "Being absent”.

- Attendance will be checked during the class by your instructor. Leaving the class for too long can
be considered "being absent”.

- If students fail to resolve their attendance within 7 days, no further reason will be accepted.

Students whose attendance is less than
o After 20 minutes, it is considered late. 0 80% (miss more than 2 sessions) will
receive Fa.

ATTENDANCE

After 60 minutes, it is considered an = 7:00
absence.

o
!
o

e -

Sick Leave and Personal Leave

If you miss any class, please get in touch with the laboratory staff within 7 days with
the RO-16 form and supporting documents, i.e. @ medical certificate, an official letter
from a respected organization, etc. explaining why you could not attend the class.
The laboratory instructor/staff retains the right to accept/reject those documents.

o x , - aANu.
A5avveanUle/anfia RO‘]. 6
Request Form for Sick Leave / Personal Leave

wmInudumalidladnszaonnasugs KING MONGKUT'S UNIVERSITY OF TECHNOLOGY THONBURI

o KoktnkenJauamswandmiu 2

To

Fadunn | —
Enclosure

[y Keep _eft
fedd cns/anganie) ...'ﬂ?aU'ixi'ﬂ“a‘lTnﬁnﬂ:r| ‘ | ‘ | | | ‘ | ‘ ‘
Ry ANive Maice) Student’s 1N
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Lab dress code
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Plagiarism

Plagiarism (n) “The process or practice of using
another person’s ideas or work and pretending that it
is your own. own.” (Cambridge Dictionary) Plagiarism
may be intentional or unintentional.

“mslGuudAckSaviuyavRduLazliasuIbunaviuyavauLaY”

& o - @& [
nondavlrsaludvia»iau

Department of Physics (and KMUTT) has zero
tolerance towards plagiarism. There will be a penalty
regarding plagiarism of all kinds.
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“ Facebook group

PHY 192_2023

via LEB2
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Thank You

For Your Attention

Visit Our Website
@ physics.kmutt.ac.th
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CHM 103 | Fundamental Chemistry 3(3-0-6)
CHM 160 | Chemistry Laboratory | 1(0-3-2)
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UHUMTERUTYT CHM 103 Lafiugu (Fundamental Chemistry)
AAdg el AnEIvEIRERT wdnendavalulatnzoemndisuyi

deou 37, A7.4AT (AU

Telephone: 02-470-8970
E-mail: nakorn.nia@kmutt.ac.th
Office: SCL 1005(9)

AvdsAunay (Prerequisite) 13T

P

HiSey nqu 3
AU Tungdaud a0 10.30 - 12.20 U,
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(1) rwness — Tdiase € Tuly
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buffer class 283 MC ﬁ?uq SndnwaanseudmedlunisumusaseSeunsasu Tl
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1. Chang R., 2005, Chemistry (International Edition), 8" edition, McGraw Hill, Singapore.

2. McMurry J. and Fay R.C., 2004, Chemistry (International Edition), 4™ edition, Pearson Prentice Hall, New
Jersey.
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fivawun 5 MC A9a1519

Microcredential MCc2
(MC) (12.5%)
wWamsedyn | iuguwamgelasneuuaznns Ynuansduiug auaulfvaia vaaud aumeell ausadoau Tvilwad
mgafﬁf‘”“”““’”f“” VBAVRWATATALAY REVVELRGEH
anauifvamaesn Wuse
il seaneuniin
alavgaan iy
21973tdeu A% FIARSTTYE AW wes. ouTy fidadina a3, Beuma st wel. Fndnwal 819w 3. fiFIA Taa 0N
mi'}'ﬂuaﬁgqué 1. Quiz 1 a*:'a 15% 1. Quiz 1 ﬂ'?: 15% 1. Quiz 3 ﬂ%:J 15% 1. Quiz 2 ﬁ"?@ 15% 1. Quiz 1 ﬁ";:a 10%
2. Summative exam  60% 2. Summative exam  60% (Gas+Liquid 7%, Solid 7%, (Kinetics 8%, Eq+Acid-Base 9%) 2. Summative exam  65%
3. msthu/udinin - 8% 3 amthwuuuindn 8% SolutiongPhase 6%) 2. Summative exam  60% | 3 wuilmfeoulad 5%
4. Tutorial 12% | 4 Tutorial 12% 2 Summative exam - 70% | 3 misiwuudadn 10% | 4 Tutorial 10%
5. In-Class Acti 5% | 5 InClass Activities 5% | > Tutonal 10% | 4. Tutorial 10% | 5 InClass Activities  10%
e 100% e 100% 4. In-Class Activities 5% 5. InClass Activities 5% 0 100%
o 100% et 1009
Sutratdauinia 23 nua s 2566 5 WweL 2566 5 LUHIEU 2566 24 woun"AN 2566 24 WuAAL 2566
(Surnmative V181 9.00-10.30 v VI 9.00-12.00 1 118 9.00-12.00 v VI 9.00-12.00 u Vi 9.00-12.00 1
Exam) (mslaavinteasu 90 wi (P97 ldavintaaIY 60 L) e lianiisasy 90 wii) | (aasldnanitfeasy 90 wii (Pl avindaasy 60 il
Online On-site On-site On-site On-site
SulsznaAna 6 JlunAy 2566 27 Wi 2566 30 LWWNEY 2566 1 figuau 2566 3 figunen 2566
Susaudou 25 fhim 2566 7 WauAIRN 2566 13 WOuNPY 2566 6 figruu 2566 9 figuen 2566
1181 8.30-11.00 W 17871 8.30-10.00 u LI 8.30-11.00 U 1781 8.30-11.00 u 8.30-10.00 U

UNIAU 2566

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
8 9 10 11 12 13 14
15 16 17 18 19 20 21
MC 1 LO1 +LO2 (@3 + unil 1 Atomic structure and Un# 2 Periodic table)
22 23 | 2a | 25 | 2 | Fad 8
MC 1 LO2 (Ui 2 Periodic table, unii 3 Representative elements, UW# 4 Transition metals)
2 30| 31 | 1] 2] 3 a
MC 1 LO3 (umifil 5 Chemical bonding)
Tuterial class #1 (Atomic structure and Periodic table)
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AHATAUS 2566
Sunday Monday Tuesday Wednesday Thursday Friday Saturday
Atomic structure and Periodic table)
5 [ 7 8 9 10 11
LO3 (uni 5 Chemical bonding . )
MC 2 (Mole, empirical formular and
storial class #2 (Chemical bonding}
- molecular formula)
Quiz (30 um}
12 13 14 [ 15 16 17 18
( concentration, and units)
srmular and molecular formu
19 20 22 23 24 25
26 27 28 1 2 3 q
MC3 - @11 1-2: musifvasnfanisuwd- (2 5u)
- @11 3: ufiEe3s + Flipolass gas 35 Wil
- AT 4: VAILRAD
5

flunAu 2566

Sunday Tuesday Wednesday Thursday Saturday

MC3 - A1 1-2: FULADaITINTIUNI- (2 B8)
- @71 3: uAa3349 + Flipclass gas 35 Wil
- AU 4 VDIRET
5 5] 7] 3 9 10 1
MC3 - A1 1: VBILWET (D)
- A 2-4: peauds 3 1
12 13} m[ 15] 1s| 17 18

MC3 e 1-2: vasuda (da) + Flip vasuda 40 Wi + Quiz 1 (uiizvasmaa 25 wifl)
@11 3: Phase transformation 1 73
A 4: Tutorial 1 vaawds + Quiz 2 (Waauda 16 wifl)

19 20 | 2t | 2| 23 | 2 25
MC3 -@1Y 1-2: F1azRIY
- @7 3: Flipclass 982810 40 WA
- @Y 4: Tutorial 1 §1382A10 + Quiz 3 (RAazaIL 15 W)
26 27| 28 | 2| 30 | 31 1
MC4 AU 1-3 Kinetics
AU 4 Chemical Eq.
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LYI8U 2566

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
26 27 28 29 30 31 1
MC4 m1u 1-3 Kinetics
AU 4 Chemical Eq
2 3 4 5 6 7 8
9.00-12.00 U @8y
Summative MC2 I8Z
MC3 WUV onsite #i
UMY
9 10 11 12 13 14 15
6 17 18 19 20 21 22
MC4 Chemical Equilibrium (3 AU}
+ Tutorial 1384 Kinetics
| | ] |
2 24 | 25 | 26 | 27 | 28 2
MC4 Acid-Base Fquilibrium (@ #1U)
+ Quiz #3471 1 384 Kinetics
| \ [ |
30 1] 2| 3 a 5 6
MC4 Acid Base (1-2 #1U)
) 5
+ Tutorial 1304 Acid-Base Equilibrium + Guiz 347 2 1304 Eq + Acid - Base
1 1 1 |

WO 2566

Sunday Monday Tuesday ) Thursday Friday Saturday

7 8 9 10 11 12 13
MC5 Electrochemistry
Tuterial 11389 Galvanic Cell

14 15 16 17 18 19 20
MC5 Electrochemistry
Tuterial 11584 Electrolytic Cell

21 22 23 24 25 26 27
9.00-12.00 u @au

Summative MC4

uaz MC5 wuu onsite

funine1dy

28 23 30 31

[
©
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A1914 Tutorial uAazaA3en

€159 Tutorial CHM 103 2/2565
Ju/van 08.30- 09.20 09.30-10.20 14.30-15.20 16.00-17.30
" Tutorial MEE & AME
adals g 05
1iav SC 2109
= Tutorial ENE Tutorial MTH CTE, PTT
" 1iav SC 2109 ! 1iav SC 2109
Tutorial INC INCsaha, PHY
wa e -
wa SC 2109
- Tutorial ENV
fns -
i CB 2403

CHM 160 Chemistry Laboratory ))) [/

PUAIIZIVAUMS
ngnan YerlfiAnms
luriealiinns
2/2565

Suppalak Angkaew
Assistant Professor
Email. suppalak.ang(@kmutt.ac.th
Tel.02-470-8971 Room SCL 1005 (2)

Department of Chemistry, Faculty of Science, King Mongkut’s University of Technology Thonburi
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Laboratory Equipments N
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W

Watch glass Test-tube holder
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Laboratory Equipments KM
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Laboratory Techniques O

Decantate or
/ / supernatant
/

Decant the supernatant from the Pouring liquid form a beaker.

compacted precipitate.

/
Department of Chemistry .
Laboratory Techniques i

Titration technique for right-handers.

Filtration procedure.
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Laboratory Techniques b
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eye horizontal to the bottom of the Fan the vapor gently toward the nose.
meniscus.
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gilatinfine1 Tun1sfinenluga MTH10101 wag MTH10102

masaud 1 In1sinuen 2566

1. %’ayjaﬁ”a‘lﬂ
5ﬁauaﬁiaiugla MTHI10101 Limit, Continuity and Derivatives
MTH10102 Integrals

IR MTH10101 2 wunefs MTH10101 1 wiiafin

ngusu a19139aau uagtasnensinss
“ynnguiieu Didangu facebook s lvl (wisAudanguds MTH10101-02 (1/66)
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2. Anaduesnaiun (Course Description)
MTH10101 Limit, Continuity and Derivatives

Limits and Continuity : The concept of limit, Computation of limits, Limits involving infinity,
Continuity, Limits and continuity of trisconometric functions
aeuazemusonilos: ANMAATIVZDAYDIGNR, NISAMUITDIANR, ?\ﬁmﬁmﬁuaﬁum‘, mmm‘agﬁaﬂ, S1in
wazaseldnwailertundlineds

The Derivative : Slopes and rates of change, The derivative, The chain rule, Higher order
derivatives, Derivatives of transcendental functions (Trisonometric, Inverse  trisconometric,
Logarithmic, Exponential, and Hyperbolic functions), Implicit differentiation, Differentials, Linear
approximation, The mean value theorem
puius: mutunardasimaBeundas, aydus, nggald, suiussusugs, syiusuesilaidunide
(m3lnaudA, palnaullAnniy, aon3iy, WBnallwwdea waeiliduladosiudn), nsmeuiusleed3ans,
AR 11390 YIRS, N1UssInuALTLE, ngelunedvdy

Applications of Differentiation : Maximum and minimum values, Applied maximum and
minimum  problems, Increasing and decreasing functions, Concavity and inflection points,
Overview of curve sketching, Related rates, Indeterminate forms and L’Hopital’s rule
nsUszandrassIeYRLS, AngsaauazAenan, Ussandtlamgsanuazange, daidufuuasileiy
an, mmﬁumswmﬁguﬁm n1sesunelegaasiniTenduléy, dnandnivg, suuuudtliimua
wazng latena

Function of several variables : Graph of equation, Limit and continulty, Partial derivative,
Differentials, Chain rule, Critical points , Second order partial derivative, Relative extrema, Maxima
and minima, Saddle points
Farduranosuls : nsWeesELA1s, AnnkazANdlias, aysiusEer, nasTuTeUNuS, nagnld, 9a

Inge, oYRUTSUA UMDY, AATRTUNG, giaauazsge, 9naiud
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MTH10102 Integrals

Intesration : Antiderivatives and incdefinite integrals, The definite intesrals, Average values
and the fundamental theorem of calculus, Integration by substitution, Technigues of integration
(Integration by parts, Integration of raticnal functicns using partial fractions)

so = o o i o w 2o g0 o o 4 o
AU HLE: UgjmumummEﬂiwuwﬂmmmw, UTAUSDINPLTR, A NLAHLAEY O] HANLATDILAR-
AAR, A UIRLELesAsU U, Watan 13 USTus (nsmusiudlaanisuenarn, nsmUsiusues

flantunssneslaeltredudos)

Applications of the Definite Intesral : Area between curves

¥
ar Y |

myUssendunaUiiudariaies | iufiseninadules
Improper Integrals @ Improper integrals with infinite intervals of intesration, Improper
integrals with infinite discontinuities in the interval of integration, Improger intecrals with infinite
discontinuities over infinite intervals of integration
Utusldmsauuy @ Usiusliasawuufutietiudraanismuiiug, Usiusldssiuuuiunnylidaidos
suslugrsmasnsUIug, Usiudllssauuiunnasldsoidemeiuilugiotiuseosnisusaug
Numerical Integration : trapezoidal rule and Simpson's rule

o a

ATsUIUSHUSL B9 f LA wﬁﬂmmﬁ%ﬁmawmdwL,Lawﬁﬂmmﬁ%muﬂ

3. anqusEasdin1sdanisSeul

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 thecrem, mean value theorem, UHopital’s rule)

4. Explain the concepts of differential calculus of functions of two or more variables,
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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

4. g1s19isEuLaznIsaau

FUoniii wemsBeui Module
1 Limit of Function, Cecmputation of Limits
2 Continuity of functions
3 Basic Concepts of Derivative, Derivative of Algebraic Function,

The chain Rule, Derivative of Transcendental Functions

Derivative of Inverse Function
M1 {part 1)

4 Implicit Differentiation, Higher derivatives, Rolle’s Theorem and

Mean-Value Theorem

5 The Max-Min Value Theorem, Increasing and Decreasing
Functions, Concavity, Using Derivative and limits in sketching

Graph

Exam 1: M1 (part 1) Sufunsfi 11 ne. 2566




6 Differentials, Linear Approximation , Indeterminate Form and

L'Hopital’s Rule
7 Applied Max-Min Problem, Related Rates

M1 {part 2)

8 Function of Several Variable, Graph of Equations
9 Partial Derivative, Differentials, The Chain Rule
10 Critical Pcints, Second Order Partial Derivative, Relative Extreme,

Maxima, Minima and Saddle Points

Exam 2: M1 (part 2) 84a13% 24 0.0, 2566

11 Basic Concepts of Integrals, Fundamental Thecrem of calculus
12 Properties of Antiderivatives and Definite Integrals, Indefinite

Integral, Integration by Substitution
13 Integration By Parts M2

Integration by Partial Fractions
14 Areas under Curve and Areas between Curves
15 Improper Integral, Numerical Integration

Exam 3: M2 weirarufifi 7 5.0, 2566

| - 168 -
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5. gluuunsiSyunisaau

® coulurinaSsunaennianisane lnalumsaoudn amnisaden JalndnwidesdSeusna
saifiounisdndeures wes. wndvgdndudddausadidould Tiindnwudseiansdussdn
NAUNIIUABUNNATY

N o o d “ . . -

® upnand UnAnwdiaunsanfdetssnounisEeunsaeuRnAuue nldanssuy LEB2 au
Usznauaie wuuinaesuenmdile uazadtinlaluidonie

o ThinAnei19au facebook group iadudnansuasUsesnime 199 w0933

hitps.//www.facebook.com/eroups/1669619536889843/

6. n1sinnazUssiiuna

=t

o {Byuihidarlugadorilildedaleslusedu 3 mu Rubric Aimualidmiens Salusedy

FiFauwiunse C

wnsATTle seAuAzLUY (AN 100 AzLUL)
A (Rubric level 5) faud 80 AzuuuTUlY
B+ 70 -79
B (Rubric level 4) 60 - 69
C+ 50 - 59
C (Rubric level 3) 40 - 49
I YoaAi 40 Azl

*13anaau seudsliimsulungu Facebook

*Frlinswdsuudasiag asudalimsrulaasiui
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a

LANAITHUUUSETNBUNISEIUAIVOSUSBIUS Uy

U v

Arwdpaldmriuusiuseiadi 40% (nse O tiedaziu Tuwras Module

® ninAnElATLULTIA VS U Module T Tt 40% UndAnwiaunsadaulmi (retake

2 < \ ) o5 o = = =
eXam) VLG] 1 @’iﬂu?ﬂdﬂﬁwm@w (rgu Retake %LWJEL‘W“W’?TUQTEJM@J) FINII1GITIVBUATEADU

oI sslaetindnetiedou (Super TA OBEM) lasdin1sdnaaunuviuntelu 1 dlain

AU IUADU Retake

S @ =g

e lunsdiinFnengaur1ua1nnns Retake azldmzuuu 407100 (inse C) dmsyu Module T

® sntindAnedaulaniu () asdeinmsameideumsaulg

OBEM Rubrics for Module 1

19| -170 -

Level 1

No evidence

Level 2

Able to find limits of functicns by simple methods such as table and eraph.

Able to find derivative of basic functions such as algebraic functions.

Level 3

Able to calculate limits and determine continuity of functions of one and several
variables.

Able to calculate derivatives of functions of one and several variables using chain
rule and implicit differentiation.

Able to identify the graph of two-variable functions.

Able to relate the meaning of derivative to simple real situation.

Level 4

Able to logically explain and calculate limit and determine continuity of functions.
Able to calculate, apply and relate the meaning to complex situations.

Able to sketch the graph of one and two variables functions.

Able to calculate partial derivatives of complicated functions.

Able to apply mathematical concepts related to derivative to solve mathematical

problems in science and engineering.

Level 5

Able to clearly explain the concept of derivatives, calculate, apply, and relate the
meaning to complex situations.

Able to clearly identify theorems behind the calculation.




a
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Able to clearly explain the concept of derivatives of functions of several variables.
Able to calculate partial derivatives of complicated functions using derivative

theorems showing precise calculation.

Able to analyze the complex mathematical problems in science and engineering.

OBEM Rubrics for Module 2

Level 1 | Ne evidence.

Level 2 | Able to find anti-derivatives of basic functions such as polynomials, exponential and

trisconometric functions.

Level 3 | Able to use integration technigues to simple functions and apply it to find area

hetween curves.

Level 4 | Able to use integration techniques to more complicated functions.
Able to classify improper integrals and determine the convergence of improper
integrals.

Able to apply numerical integration technique to approximate areas under curves.

Level 5 [ Able to evaluate inteerals that require various integration techniques.

7. Han1st3eus Online

= e

1. aeduldSeeSouaduiaiatay e liindne ldldeSeuddeudisen tasnumumdaann

e {H1UssUU LEB? 9nquninenas tnAnwenaiunsafnennsailylad

P SV 4

https /A leb? kmutt ac th/ TeenilanieasndUiaviaiasasuy Nt veds 18391 MTH101

e ool o o = o v o )
2. LL‘U‘UEJﬂ‘VT@LW@%@ﬁ@‘u@n?m%ﬂﬂ uﬂﬁmﬂﬂ?ﬁ@ﬂiﬁmﬂ@mu%u‘u LEBZ L9uLmeanid
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8. n1sfinsiarungy Facebook

o= = 1w o= 5o = o ] :
UnfinewaunsoAeaofuiiumsnaisdaaouazd Super TA lan1udomie Facebook ndy m1sl

2497 Attps//www facebook.com/groups/1669619536889843/ Taeasfialludamalunisussnia
1E A A B NAe

9. lna1saulsEnaU
dnAnwarnsaailranengisUsznaunisaau ma1nszuu LEBZ waz facebaok group
wanenil thAnwanunsaendumide snddaveays viadeasulad Afwhda Calculus T
i vieasnsadpnonmilidesustid e asellil
1. Anton, H., Bivens, Land Davis, 5., Caleulus, Seventh Edition, John Wiley & Sons, New York,
2002.
2. Ayres, F.and Mendelson, E., Calculus, Third Edition, Schaum’s Outline Series, McGraw-Hill,
singapore, 1992,
3. Edwards, C. H. and Penney, D. E., Calculus with Analytic Geometry, Fourth Edition,
Prectice-Hall, New Jersey, 1994,
4. Finney, R. L., Welr, M. D. and Glordano, F. R., Caleulus, Tenth Edition, Addison Wesley, New
York, 2003.
5. Smith, R. T. and Minton, R. B., Calculus, Second Edition, McGraw-Hill, New York, 2002.

6. Swokowsky, E. V., Calculus, Fifth Edition, Pws-Kent Publishine Company, 1992.
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King Mongkut’s University of Technology Thonburi

Department of Mathematics, Faculty of Science

Teaching Program

sanaziasedvn MTH 102 Mathernatics Il aAnIsaneTd 2 Jnasne 2566

edvifoadunirau (Prerequisite) MTH 101 Mathematics |

‘v .
i’]’ﬁ]"l‘iElI}‘J'ﬂEu HALA, U maaﬂm

waslnsdmi 02-470-9584
Bua: chunchom.pon@kmuttac.th

Aesutegde

Module 8 (Vectors, Lines and Planes) : ananikasninmed audfivaeivadlavasinesd msquieanand
waruYn wanlud nagauds anarfvesainine ad WunsdlusSgilandd ssuiluuinlanudis

Module 6 (Induction / Sequences and Series) : UL AdamanT Sduvasdngds ddulivaun
aynsusvadin aynsuensueiin ounsuil nvsueasumsgiivateynsuitnadduuin (smeaeuiie Ui nns
R UMEN1SURUiE U nsveaaudmentsilieuiiuain nieasudiednadiu nisneasuleesin) aunsuady
nsneapUsunsady. msgrinduysaluasmsguinditeouly aunsuinds msniailuastasvenisgidn sunsumndians
ayNTULNAAETY MsaRRuSween s USR WS iasnaluasaynsuids sunsuviu

Module 7 (Fourier Series) : Hsfituiiumu Hadtuguasieaddud aunsuSesvasiaddudumy aunsum3es
wuueeiae nsghinussayns3ed

Module 5 (Polar Coordinates and Multiple Integrals) fifadadn n19195 7 E A1sANLIS

o o
v e e Y o o

euduinsvasfidannuasideldadn mswedevaanswidisdh wuiiluiidaden Wdusaniy Uiiusassiiluide
3 s [ [

mn UiiuSas s luiinmdeln Budaudy vihiusaudulufidamnsinssvanuasfidansainan answdoudusiudinus

VAN

AUMNB VDI TN
1 digbiindnwileuiugunmsediseans wu msiignllegldguisifedamans nsmeaeunisgidwas
LY ¢ LY L=t
aunsuatud nsnwweilaituauluguaunsuyied
2. wighindnwilaufiuguluSawneed aunsavaunsdunsuasaunssswiviulnfanuiiald
3. wigliindnwansanens @l Lasnfiuiindensaufmeodilddussuuidamedild
4. diglidndnwamnsavUiusvanamdussuuiidenn ssuuiidensanssuan ssuufidensinay uasdssyndly

uAtlaTudinasals



tand1suuvUsEnauniIsgumiIvaiusasUsyyia|-174 -

JULUUMIEBUNSEDUY
1. tinfnudsin Facebook ndu MTH 102 (2/65) wae LEB2 wielludaamantsdaans
2. nsiSeunnsasuiiuiuy Cnline 100%

Dy
3. nsiseueanla Talsunsy Zoom/ MS team/ Su+ Iuagivemisdiaauluisaundy

nsInuazUssdiung

dou dlomflaau Fado | Sudleeu vanitld | Usennawa | Retake

onsite fau S/U

AguAsadl 1 | Module 8 17% | 2200w 66 15 lus | 2041m. 66 | 6080, 66
(Vectors, Lines and 'ia“uﬁ 1 5.00-10.30 u. 9.00-10.00 .
Planes) 58U 2 10.40-12.10 1.

AgUASIA 2 | Module 6 33% | 9.3 1.8, 66 3l | 3we 66 | 1600 66
(Induction / Sequences | 17% 9.00-12.00 u. 9.00-11.00 u.
and Series}

Module 7
(Fourier Series)

AIUATIA 3 | Module 5 33% | 9.22 W6, 66 29us | 229866 | 3000 66
(Polar Coordinates and 9.00-11.00 . 9.00-10.15 u.
Multiple Integrals)

Iumﬁmwal,m'aﬂu@.a 1009% wyspaniliv
. AZLUNIINTDABULUURINRDUWSLALAT 70% (OBEM Rubrics Level 1-3 )

. AsuuuInTedauRauuandiEi 30% (OBEM Rubrics Level 34 )

inailun1sianasysadiung
Tuusias Module dldpzuuudoust 400 TulUSsaziiaiasurinuastssnirmariums MODLINK u S
dmduindneitlalinuasdssnienad U aeillaniaanu Retake 16 1 a5a smufu-aan irivua
dathfnwas urinuasunn Module nsavadinnazusnglussuu New ACIS Tngfnnmnnsssimin s
Foduvsiaz Module
wnilua Module Akl wnsevadmniiasdi | (n progress) waztinfnunasiiiluaglu Buffer Class Gaanmnsnday

Retake Twall@lutas Summer (3/65)

AU
tnfnwiansadilufnnudayasian wasuanauuefnriutuansdaoui Facebook : MTH 102 (2/65)
https:/Awvww.facebookcom/groups/968383931225228
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HIV/3UazLaEn

Learning Outcomes

Module 8 (Vectors, Lines and Planes)

- Describe and compute about scalars and vectors

1 audfuastiadavoiineed, nsgumeanans)
AR
Module 8 (Vectors, Lines and Planes) - Find and describe equation of lines and plane in
2 uagadlyd, magaudsananivasauiniaas, 3D-space
iumrs U Tiansdis
Module 8 (Vectors, Lines and Planes) - Find and describe equation of lines and plane in
3 sy s ilade 3D-space
Module 6 (Induction / Sequences and Series} ) i ) )
e . . -Prove simple mathematical statement by induction
B InnF T8RN
Madule 6 (Induction / Sequences and Series}| -Give definitions of various types of sequences and
AFUVaITNNIUS, aduilvaun series
4 - Explain the concepts of convergent and divergent
P P g g
sequences and series and be able to test & verify
them
Maodule 6 (nduction / Sequences and Series}| -Give definitions of various types of sequences and
YO 3 Satin.| series
DUATNOTIUA, AUATUIVIAMR, DUNTUEITUDLN,
5 = - Explain the concepts of convergent and divergent
YN P P 8 s
: sequences and series and be able to test & verify
them
6 #auAsIil 1 Module 8 (Vectors, Lines and Planes)
Module 6 (Induction / Sequences and Series}| - Explain the concepts of convergent and divergent
AsveasUNS AL TesauAS TR AT Uan: sequences and series and be able to test & verify
7 v ee o » them
N13NAAUMIL UG, NTNARBUAILATS
wWSauiiey; n1snesausenisSeuiiaudie,
NINARBUMEERT1EIY; NsveaaUlaeTIn
8 Madule 6 (Induction / Sequences and Series}| - Explain the concepts of convergent and divergent
AUNSUARY, migjLﬁ?ﬁwifﬂmsmi@:ﬁwﬁﬁauvlfu, sequences and series and be able to test & verify
o o e . . them
AUNTUANRINI I IAEILAZTIVDINTTALY
Madule 6 (Induction / Sequences and Series}| - Describe and convert functions to power, Taylor’s
aunsuIMElans, sunsuLLnaRSY, Msweaiug | OF Fourier series.
9 wasM SRS HesnlanaynsAas,

UNTUNIUIY
Module 7 (Fourier Series)

Hlaridudua, Aaiduguasilaidud
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FUnid Fta/suasen Learning Outcomes

10 Module 7 (Fourier Series} - Describe and convert functions to power, Taylor’s
aynsuySesvaaiiaiiuau or Fourier series.

11 Module 7 (Fourier Series) - Describe and convert functions to power, Taylor’s
n1sguinveseynsINi3es, sunsuySesuuusie | OF Fourier series.
%39

L]

12 fgAUATIN 2
Module 6 (Induction / Sequences and Series) waz Module 7 (Fourier Series)

13 | fumgawnnnsdeuniseaau
Module 5 {Poler Coordinates and Multiple | - Convert functions to polar coordinates system,

sketch graphs and find areas under curves

Integrals)

14 fy o ¥ gy .
NRBY2,n15719AT 19T, ANLFURUSUDS
ﬁ”mmmnasﬁﬁm%a%@, ASNIAARYDINTIV
L%ﬂ%’], fuiluideEatn

15 Module 5 (Polar Coordinates and Multiple - Give definitions of and calculate double and triple
Integrals) integrals
UsiuSaasiluidnann

16 Maodule 5 (Polar Coordinates and Multiple - Give definitions of and calculate double and triple
Integrals) integrals
Ususaasinduidauisth

17 Madule 5 (Polar Coordinates and Multiple | - Give definitions of and calculate double and triple
Integrals) integrals
nsUEssuUs U van ey
Module 5 (Polar Coordinates and Multiple - Give definitions of and calculate double and triple

18 Integrals) integrals

PN ¥ g - Apply th ts of doubl d triple integral
Usiusauailufidensenssuan, PPy the concepls of double and tripie Integrats
e B to real-world problems

Uiusaualufidansinan

19 #aUA5IH 3 Module 5 (Polar Coordinates and Multiple Integrals)

oNE1TuarAIvMEn

1. Anton H., Bivens |, Davis S., Calculus, Tth ed., New York, John Wiley & Sons, 2002.
2. Finney R.L., Weir M.D., Giordano F.R., Thomas’ Calculus, updated 10th ed., New York, Addison Wesley, 2003
3. Smith, RT., Minton, R.B., Calcuius, 2nd ed., New York, McGraw-Hill, 2002.

4. WA I WU, L,ma@ﬁmamimmﬁw‘imawﬁ 2, CMULBNATSLAZASTINT 1T

y .
5. 961 1A996U ﬂﬂﬁWiﬂ, HELAS. DNEUT AULAY, LARAHEH 1, PIUBARTILATNTIRUW 195, 2547
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OBEM Rubrics Level

4-Excellent 2-Progressing 1-Beginning

Vectors, Lines and 1. Describe and compute scalar and vector quantities
2. Perform vector operations, manipulate vectors using properties and interpret their meanings in applications
3. Find and describe equation of lines and plane in 3D-space

Planes
OBEM 8

Able to calculate vector Complete understanding about Understanding about vectors, Able to find area and  Able to calculate simple

operations and can

vectors, lines and planes by  lines and planes by showing volume formed by vector operations.

express the equations of

showing correct calculation in  calculation in vector vectors.

lines and planes in 3D. : %
vector operations and precisely operations. Able to write equations

describe lines and planes in 3D of lines and planes in

using mathematics equations in 3D,

applications.

4-Excellent 2-Progressing | 1-Beginning

Induction/ 1. Prove simple statement by mathematical induction.

Sequences and 2. Give definition of various types of sequences and interpret the concept of the limit to determine whether a
sequence of real number is bounded and whether it converges or diverges.

Series 3. Decide whether series, alternating series and power series converge or diverge by choosing suitable test.

4. lllustrate a converging power series and Taylor series as a function

OBEM6

Able to prove simple  Able to find the interval of  Able to decide whether series,Able to prove simple Able to prove simple

statements by convergence of a power series. alternating series and power statements by statements by
mathematical induction Able to select the appropriate series converge or diverge by mathematical induction mathematical induction
and determine the technique for power series choosing suitable test. and determine the with some errors and

convergence of

sequences and series.

computation. Able to illustrate a function

as a Taylor series expansion.

monotonicity,
boundedness and
convergence of a

sequence.

Able to explain and

determine whether a given

series converges or

diverges.

determine the
convergence of some
basic sequences.
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4-Excellent 2-Progressing 1-Beginning

Fourier Series 1 Calculate the Fourier coefficients for periodic functions and represent them as Fourier Series
2. Demonstrate the understanding of convergence of Fourier series and use it to evaluate infinite series.

OBEM7
Able to identify Clearly explain the concept of Able to calculate and Able to calculate the  Able to identify periodic
periodic functions and periodic functions and Fourier determine convergence of  Fourier coefficients for functions. Able to
calculate Fourier series series. Can calculate and Fourier series and their periodic functions. calculate Fourier series
of periodic functions. determine convergence of properties. of simple periodic

Fourier series and their functions.

Able to calculate the half

properties. show.aninsieht range Fourier series.

when Fourier series are used.

» 4-Excellent 3-Proficient |2-Progressing| 1-Beginning
1

(Polar Coordinates 1. Find the relation between rectangular and polar coordinates.
2. Evaluate iterated integrals, triple integral and switch the order of integration.

and Multiple
3. Find the volumes of solids and area by calculating appropriate multiple integrals.
Integrals)
OBEM5

be able to evaluate Able to calculate multiple Able to switch the order of  Able to select the Able to convert points
multiple integrals by  integrals using change of multiple integrals. appropriate coordinates and equations between
using rectangular variables. Able to calculate multiple (rectangular coordinates rectangular coordinates
coordinates and polar Find the volumes of solids by integrals using cylindrical or or polar coordinates) to and polar coordinates.
coordinates evaluate double

Able to calculate basic
double integrals in

calculating appropriate multiple spherical coordinates.
integrals. Integrals.
Able to evaluate basic  rectangular domain.

triple integrals.
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Teaching Program

sWakarHe T3 MTH 201 Mathernatics Il aramsanedl 1 Unsanen 2566
se3vinaesuunnou (Prerequisite) MTH 101 Mathematics |
CRRR LR NALAS.I3E0 %Jmﬁﬁﬂ‘iqa 5.02 470 9543 email warisa.yom@mail.kmutt.ac.th

AMDIUIYTIVIUN

o

Furindsoanidu 2 lugadaa Ao MTH20101 way MTH20102 Imaimaamﬁammau@aﬂu@]amﬁ

MTH20101 Vector Calculus (1 wiqefin)

Aesualugs

Heddunnmad wwulds idududea audwazanuss araulauernsavesdulds insifaus
Yasananiten oo dudrainneiias iAdavewinmaiiad nsmusiusiinmed Uitudaudu
USFuSanui USWusanud3unes

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.

MTH20102 Basic Differential Equations and Laplace Transform (2 wiqena)

Aetualuge

mmﬁmﬂuaamﬁugwuﬂuawﬁm Suu uavseauty sumssusiunils daudsuenduld sunseniug
sumsuiumsuarbiniunss MuszneuUiius aunsfadudufuniieniuuiyed sumssufugs suns
Fadu fesuvesaunisifaduiifiduuss dviaadiuerduyssaniidusiuus mﬁﬂixqﬂﬁﬁumié’uﬁuwﬁq
uarduduaes msuwlasandans ammﬁwuﬂ’uﬁﬂaaﬂaqﬁu

Basic concepts of types, order and degree. First order equations, separation of variable,
homogenecus 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, intreduction to partial differential equations.
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MTH20101 Vector Calculus

After completion of this course, students will be able to
1. Analyze vector functions to find derivatives, tangent lines, integrals, arc length, curvature
and torsion.
2. Evaluate line integration, Surface integration, volume integration and provide physical
interpretations of these integrals.
3. Describe and apply Green’s Theorem, Stokes™ Thecrem and Divergence Theorem to
evaluate integrals.

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

MTH20102 Basic Differential Equations and Laplace Transform
After completion of this course, students will be able to
1. Determine the type, order and degree of a given differential equations.
2. Classify linear and nonlinear equations.
3. Select the appropriate analytical technigue 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.
5. Find Laplace and inverse Laplace transforms.
6. Understand and recall the properties of the unit step function and its applications.
7. Solve initial value problem for differential equations using Laplace transforms.

8. Solve partial differential eguations using the method of separation of variables.

sUnuuMsISeunsaou
1. Tnfnwiingia Facebook gy MTH201 (1/66) way LERZ iRerlurasnamsiosns
2. Midaumsaauduluy On-Site
3. LonansusEnaun nFan ThAnwe1nsn download 147 LEB2

4. thdnwaydednuiilonileuannaduidleriodlu LEB2(Learn It) Aoudni3auynass
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nsanazusziEiuna

Transform (Part 2):
Be able to select the appropriate analytical methods to
solve differential equations and interpret solution fo

real situation.

Wi 7 SuaIAs 2566

13.00-15.00 1.

. A ARAIUTDINGTI
Tnsauas | dusvnussEiy
naanwsnsTeus o uaz
S EIUNA N
NSUTEEUNASIY
MTH20101 Vector Calculus: EXAM 1 6 33%
Be able to find derivative and integration of vector, 9. 11 Aueieu 2566
calculate line and surface integral and apply to sclve 13.00-16.00 .
scme related problem.
MTH20102 Basic Differential Equations and Laplace EXAM 2 12 67%
Transform (Part 1) 9. 24 ga1Au 2566
Be able to select the appropriate analytical methods to 13.00-15.00 4.
solve differential equations and interpret solution to
real situation.
MTH20102 Basic Differential Equations and Laplace EXAM 3 18

“luga MTH20102 wUsEaUaaniiuanIns

Tumstanausiarluga 1009% uuseamduy

. AzuluandesouLUUEa nnaUWSaLANA T0%

(OBEM Rubrics Level 2-4 )

. AvnuuInTeEsUTTauLEnsIEY 30% (OBEM Rubrics Level 4-5 )

wnadslunTinwazussdiumg

Tusderlugagaainasiundiy 100 azuuu dlddwd 40 azuuutulUTasfiodgeudiy dwiu

fnfinwy i uazllonagay Retake 18 1 A3 lneivuanisaau Retake avUszmealimsiudnase

WelnAnweeusinunsavaddugassusnglussuy New ACIS udfnde Retake uindaadlaling axdos

amsdowiaulugadlilindlmlunsd@nwdaly
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B (Rubric level 4) 60 - 69
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C (Rubric level 3) 40 - 49
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MTH20101 Vector Calculus

1] -182 -

Level 1 No evidence

Level 2 [ Able to calculate derivative of vector functions, and compute line integrals and surface integrals in
real valued form.

Level 3 | Able to calculate derivative of vector functions, and compute line integrals and surface integrals in
real valued and vector forms. Can provide examples when these concepts are used in
applications and tell their meanings.

Level 4 | Able to explain the concept of vector functions, line and surface integrals.

Can calculate derivative of vector functions, and compute line integrals and surface integrals in
real valued and vector forms with the application of theorems in vector calculus. Can analyze the
concepts used in applications.

Level 5 [ Clearly explain the concept of vector functicns, line and surface integrals.

Can calculate derivative of vector functions, and compute line integrals and surface integrals in
real valued and vector forms with the application of theorems in vector calculus. Can analyze the

concepts used in applications and provide physical interpretation.
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MTH20102 Basic Differential Equations and Laplace Transform

Level 1 No evidence

Level 2 | Able to determine basic characteristics of differential equations. Able to recall the definition of
Laplace transform, find the Laplace transform and inverse Laplace transform of some elementary
functions.

Level 3 [ Able to solve simple differential equations. Able to relate the meaning and interpret solution to
simple real situation. Able to find Laplace transform and inverse Laplace transform using simple
properties, solve simple differential equations using Laplace transform and inverse Laplace transform

Level 4 [ Able to select appropriate analytical methods to solve differential equations. Able to relate the
meaning and interpret solution to complex situaticn. Able to find Laplace transform and inverse
Laplace transform using a more complex properties such as unit step functions, and apply to solve
some differential equations.

Level 5 Clearly explain about solutions of differential equations. Able to analyze the situation and apply
analytical technigue for finding the soluticn to the related problems. Clearly explain the concept of
Laplace transform and inverse Laplace transform, and apply to solve some real world problems.

WRUN1SISBUNNTEBY

wiensBeui Sub PLOs/CLOs/ ABnraeu/
o g u s s, o o 2o oo o
dUAN y flanssudildannis HIUNAYDU
Competence o
LIUUNTTE DU
®. Vector function, curves, Analyze vector functions to | Lecture / Clip VDO / a.ﬁaaugmaxngju
tangent, velocity and find derivatives, tangent lines, | Self Practice (LEB2)
. integrals, arc length, curvature
acceleration ’
and torsicn.
lo. curvature Torsion, gradient Analyze vector functions to | Lecture / Clip VDO / a.ﬁaauw'axnaju
of a scalar field, divergence find derivatives, tangent lines, | Self Practice (LEB2)
integral length t
of a vecter field, curl of a nLesre Sf arc ‘engih, cufvature
and torsicn.
vector field
an. Vector integration: line Evaluate line integration, Lecture / Clip VDO / | 2.danuusdagngy
Integration Integration Surface integration, volume Self Practice (LEB2)
integrati d id
around closed curves. ntesretion and provide
physical interpretations of
Green’s thecrem these integrals.
<. Vector integration: Surface Fvaluate line integration, Lecture / Clip VDO / | 2 fizauusiazngy
integration, Volume Surface integration, volume Self Practice (LEB2)
integration integration and provide
physical interpretations of
these integrals.
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iensBeui Sub PLOs/CLOs/ ABnraeu/
o e s s, a fo v or g o
AUuAun v Y fanssudildannis HIUNAYDU
Competence o
LIUUNTTE DU
& | Vector integration: Describe and apply Green’s Lecture / Clip VDO / | 8.faauusasngs
Divergence theorem, Stokes’ | Theorem, Stokes” Theorem Self Practice (LEB2)
L and Divergence Thecrem to
thecrem and applications ;
evaluate integrals.
Apply line integration and
Surface integration to
engineering problems.
. EXAM 1 9. 11 fuenegu 2566 (13.00-16.00 U.)
. | Basic concepts: types, order, | Determine the type, order and | Lecture / Clip VDO /| 8. §aauusasngs
degree, linearity degree of a given differential Self Practice (LEB2)
equations.
Classify linear and nonlinear
equations.
«. | First order equations: Select the appropriate Lecture / Clip VDO / | 2 fmauusazngy
separation of variable analytical technique for Self Practice (LEB2)
. finding the solution of first-
homogeneous equations i )
_ order and higher-order linear
exact equations, differential equations.
«. | First order equations: Select the appropriate Lecture / Clip VDO / | 2 fizauusiazngy
intesrating factor, linear analytical technique for Self Practice (LEB2)
: S finding the solution of first-
equations, Bernoulli’s i )
_ order and higher-order linear
equations differential equations.
@0. | Applications of first order Demonstrate the solution to Lecture / Clip VDO / a.ﬁaamuﬂ'axﬂﬁm
equations problems by translating Self Practice (LEB2)
written language into
mathematical statements,
checking and verifying results.
@@. | Higher order equations : Select the appropriate Lecture / Clip VDO / | 8.4@0uLdasngs
Homogeneous linear analytical technique for Self Practice (LEB2)
: i finding the solution of first-
equations with constant i )
N order and higher-order linear
coefficients differential eguations.
ob. | EXAM 2 2. 24 #anmil 2566 (13.00-15.00 1)
wen. | Higher order equaticns: Select the appropriate Lecture / Clip VDO / | 8. fsauusiasngy

Nonhomogenecus linear
equation with censtant

coefficients

analytical technique for
finding the solution of first-
order and higher-order linear
differential eguations.

Self Practice (LEB2)
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, . FBnseau/
i AUIBNTTLIEUZ Sub PLOs/CLOs/ 2 nssulesants %’%’Uﬁﬂwu
Competence o
LIUUNTTE DU
ea | Higher order eguations: Select the appropriate Lecture / Clip VDO / | 8.faauusasngs
Nonhomogeneous linear analytical technigue for Self Practice (LEB2)
. . . finding the solution of first-
equation with variable i )
order and higher-order linear
coefficients differential eguations.
Applications of second order | Demonstrate the solution to
eguations problems by translating
written language into
mathematical statements,
checking and verifying results.
o&. | Laplace transform, Inverse Find Laplace and inverse Lecture / Clip VDO / a.ﬁaamuﬁaxnzﬁm
Laplace transform Laplace transforms. Self Practice (LEB2)
ab. | Inverse Laplace transform, Understand and recall the Lecture / Clip VDO / a.ﬁaamuﬁaxnzﬁm
Solving differential equation properties of the unit step Self Practice (LEB2)
by using Laplace and inverse functic.m- énd its applications.
Solve initial value problem for
Laplace transform differential eguations using
Laplace transforms.
@e. | Introduction to partial Solve partial differential Lecture / Clip VDO / | 2. fzauusiasngy
differential equations equations using the method Self Practice (LEB2)
of separation of variables.
@ | EXAM 3 wg. 7 fuanan 2566 (13.00-15.00 1)
LANE1IRALAITINAN

1. Anton H., Bivens |, Davis S, Calculus, 7th ed., New York, John Wiley & Sons, 2002.
2. Finney R.L., Weir M.D., Giordano F.R., Thomas’ Calculus, updated 10th ed., New York, Addison Wesley, 2003

3. Smith, RT., Minton, R.B., Calculus, 2nd ed., New York, McGraw-Hill, 2002.

4. WA, (VI BT, Lma@ﬁauamimmﬁw‘imawﬁ 2, CIULBNETSLASA TN 95

5. 56 0775504 BIENSS, HALAS. DIAL1 TULRS, ueag Il, PUBNATTLAENSRNY 195, 2547
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.- Fo3an WA
IREIY . .
(n9199naY) AIURANGNS
ENE 109 | Engineering Drawing for Electrical 2(1-2-4)
Engineering




vandlIThuUUTEnauUnN1IsduAIvasuUIaIUS Y- 187-

KM King Mongkut’s University of Technology Thonburi
Department of Electronics and Telecommunication Engineering
ENE 109 Basic Computer Programming Languages 2/2022
Instructor: Auapong Yaicharoen
E-mail: auapong.yai@kmutt.ac.th
Phone: 02-470-9073
Office: CB40903
Website: KMUTT LEB2
Lecture Hours: Wed 15:30 — 16:30, Fn1 10:30 — 12:30 at CB4
Online class: None
Office Hours: (1) Wed 16:30 — 17:30

(2) Mon 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description Instruments and their use. Applied geometry. Lettering. Orthographic
drawing and sketching. Dimensions and notes. Orthographic projection of
points, lines, planes, and solids. Auxiliary view: peints 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.

Pre-requisites: None
Co-requisites: None
Textbook: Aeuwuudennssa 1 (@euwuuiald) sadagy fuffinnana

Tools: TinkerCAD (https://www.tinkercad.com)
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Course topics:

v

Y]

No.

Topics

Number of hours

1

Instruments and their use.

Applied geometry.

Lettering.

Introduction to computer aided drafting.

3

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.

Geomelric lolerance.

Screw threads. threaded fasteners. keys and splines,
rivels and welding,

Gears.

Springs.

Working drawing: assembly and details.

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.

Person(s) who prepared this description and date of preparation

Auapong Yaicharoen, Jan. 18, 2022

Date of last revision Jan. 24, 2024

| - 188 -
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MEN 111 | Engineering Materials 3(3-0-6)
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wnendewalulagwszaaundisug’
AMYIAINTIUAERT

Y

medadransaeIeddlanas g

Uszuaseiv
TEITN MEN 111 Engineering Materials
F1U 3(3:-0-6) weia
MAMsAnW  1/2567
& & 2
DMRUHAOY  pay g3 ASUns VoauAd g Tiariug Tu 7 Tel 0-2470-9205

eaduniv

Iﬂiaa'auwuaxgﬂmwawﬁﬂ AIUNNTE mmlmlaw'ﬁﬂgmwwuwﬂuwmufﬁa ﬂmﬁmﬁ'ﬁ“ﬁugwﬁuaﬂaw IEENT
Yl m‘smuam‘lmﬂagw i}amﬂmﬁﬂﬂgﬂm‘guaut,gazmé”ﬂﬂévﬂlﬁa Iawmamuaﬂﬂijmmﬁﬂ wsind el
wies Jampan TR natenseu mIeanuuy weenssurumadanltian

Atomic and crystalline solids structure. Defects and imperfections in solids. Diffusion. Mechanical behavior
and properties. Dislocation and strengthening mechanisms. Phase diagrams. Phase transfermations and
thermal processing of metals. Metallic and non- metallic materials structures and their applications
including ferrous alloys, non- ferrous alloys. Ceramics, polymers, composite, etc. Corrosion and degradation

of materials.

waﬁwémsﬁw% (CLO} murwiingns EEE (2564) CVE (2566)

1. ielfamuanl aiuguvesaudiiusaodlasang auiRaTunns 4 nsUIunsHERALNEUIUN1TENKLY
SREPED]

2. delmlanssummarannaadar il semdianssums 4 laun Taveuas Tavsasy wanain srswsaes L
wdin wazAsUNSH

3. wiglmwleaudifiug1uesianimnasuuasnisdanlyan o

waﬁwém‘s@;aug(CLO) muuingns MEN (2563) ENE (2564)

1. wighiensiugiimedasantosnon Hussesaon Teswssnadn lasanegama siufunugiaunavouly

2. lelvarinsnoslesausFusctanuasleataseituguvosiaglumasonuuy madarlumssinudn uasnisuwls
sU3aq
Folisduriau
s
nsuszfiumg
1. rauma (euilamdehoaaudindliiussinuar ias) 50 %
75 39INTAALULUUAY 10% UAZARIALEDY 25%:
71373533500 AZUUUFDU 15%
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2. UawenA 50 %
ps. A5l AvLUUU 4%

AzUUEEY 16%:

wilBodaEa
1. Foundations of materials science and engnecring: William F. Smith and Javad Hasheni, McGraw
1ill, 2006,
2. Struzture and Bondinig in Crystalline Malerials, Gregory 5. Rohirer, Cambrides Lniversity Press,
2011.
3. Fundamenta.s of Materials Science and Zngineering, Wlliam D. Caldster, J-, Edticn 7, John
Wiley and Sons, 2006

4. Inzroduction to Materals Science for Cngineers, James I Shackelford, 8th Cdition, Pearson, 2014,

wildfaduusznau
1. Fewdme o Wiy ousdn? aud Sesiin uargsTHyg a1 (Weuas.Joude), wiRnse-ga, 2551,
2. '?ﬁﬂﬂ'lam%uaﬁﬂ'simu’?’mf\yug’luz guty navaiaTen uesens (wWeuasdouiog), semiluaducws
G, 2548,
3. Prindiples of Malerfals Sdence and Engineerng: William = Smith, McGraw-Fill, 1990.
4. Materials - Fngheering, Sdence, Processing and Nesign: bl Ashhy, H. Shed'ff and . Cebon,
Butterworth-Heinemann. 2007
5. wnsmAmindulen MIT OoenCourscWare: hitpy/ocw.n't.edu/courses/materials science
and-engireering/
hpsocw mitedu/courses/mate-ials-sCence-and-enginee-ing/3-012-fundamenals-of-
materia.s-science-fa. -2 005/ lecture-notes/
hpsfocw.mitedu/courses/mate-ials-sc ence-and-engineeing/3-003-principles-of-
cnginecring practice spring 2C10/lecture notes/
II. h=p/focw.miteduw/courses/matefals-sc'ence-and-engineeng/3-014-materials-
laboralory-fall-2006/a0s/

V. hopocwmitedu/courses/matedals-sc'ence-and-engineedng/3-0dd-rraterials-

processing-spring-2013/lecture-notes/
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ANTIBHUATSIIUANTHBY

nej:uﬁ 3 (ENE3 ENE4 571 92 aw) nanSew ugnd 1nan 8.30-11.30 u. weq SC2111

o

Horwid ui Thaoftussens eR
9dm 67 Introduction to Engineering Materials & Atomic Arrangement e
! and Bonding in Materials
2 16 a.A. 67 Crystalline and Amarphous @ A
3 23 8. 67 Solidification and Crystalline Imperfection 8. 390
4 30 &.A. 67 Mechanical Properties | 037199
5 6 f.e. 67 Mechanical Properties |l 03199
6 13 n.e. 67 Break - $am3l3eumsael
7 20 f8. 67 | Diffusion in Solids B dmaTel
3 27 n.8. 67 Optical Electrical and Magnetic Properties of Materials 2 ATnTa
9 anm 67 Phase Diagram @470
10 11 9.0, 67 | Metal and Alloy o fwnTa
11 18 m.p. 67 | Corrosion 2.7
12 Break — #0Una1901A ﬂﬂ% 25 9.A. 67 1181 9.00 - 12.00 U
14 1 w.e. 67 Ceramics 2. 3mara
15 8 .y, 67 o anaTe
16 15 8. 67 | Polymer & Composite o.funy
17 22 W 67 o funy
Break -
Break — dgulanenin Sums 9 5.9, 67 12an 9.00 - 12.00 U

WINEWe Break flo wraIAnsBUnITER R aTANA

9137 1: 9-13 .8, 2567 29t 2: 21 29 @, 2567 ; 7247 3: 2 -15 5.0, 2567
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MEE 214 | Engineering Mechanics 3 (3-0-6)
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King Mongkut’s University of Technology Thonburi
Faculty of Engineering
Department of Mechanical Engineering

- Course Syllabus -

Lecture Course: MEE214 Engineering Mechanics

Year/Term: Academic year 2023 (2™ Semester)

Lecturers: Assoc. Prof. Dr. Sontipee Aimmanee (sontipee.aim@kmutt.ac.th}
Prerequisites: PHY103

Day/Time: Group 1: Wednesday (1330 - 16:30) at CB2606

Group 2: Friday {09:30 - 12:30} at CB2606
Group 3: Thursday {13:30 - 16:30} at CB2601

Brief Description 3(3-0-¢6)
Engineering Mechanics (Statics and Dynamics)

Introduction to Statics. Force system and equilibrium. General consideration on structure. Friction
and virtual work. Intreduction to dynamics. Kinematics and kinetics of particles. Kinetics of system of particles.

Course Syllabus
1. Statics part

Introduction to Statics
® Mechanics, Basic concepts, Scalars & vectors, Newton’s laws, Units, Law of gravitation, Accuracy,
limits and approximations, Formulation and Soluticn of Statics problems
Force System
® Force, Moment, couple and resultants in two- and three- dimensional
Equilibrium
® Equilibrium in two and three dimensions
Structure (Trusses Frames and Machines)
®  Structure - trusses, frames and machines
Distributed Forces and Moment of Inertia
® Centre of gravity, Centroids cf lines, areas and volumes. Area Moments of Inertia. Composite areas.
Products of inertia and rotation axes. Mohr’s circle.
Friction

® Friction phenomena, Mechanism of dry friction, Engineering applications of friction

2. Dynamics Part
Introduction to Dynamics
® Basic concepts, Units, Gravitation, Formulation and solution of Dynamics problems

Kinematics and Kinetics of Particles
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® Rectilinear and Curvilinear Motions, Force Mass Acceleration and Equation of Motion, Work and
Energy, Impulse and Momentum, Special applicaticns (Impact and Relative Motion)
Kinetics of Systems of Particles
® (eneralized Newton’s Second Law, Work-Energy and Impulse-Momentum, Conservation of Energy

and Momentum, Steady-are-Yariabte-hiassHew

Objectives
Students are expected to be able to perform correct calculations to solve problems related to
Engineering mechanics under both Statics and Dynamics environments.

Course Learning Outcomes (CLO)
1. Summarize general principles in mechanics.
2. Explain two-dimensional force systems.
3. Construct free-body diagrams (FBD} and apply Newton’s Laws of motion to evaluate equilibrium of
particles and 2D rigid bodies.

4. Apply the principles of equilibrium of particles and rigid bodies to evaluate forces in structures.
5. Compute the center of gravity and centroid’s locations for bedies of arbitrary shape.
6. Evaluate equilibrium of 2D rigid bodies in the presence of frictional forces.
7. Apply kinetics concepts to the planar motion of a particle/particles.
8. Apply kinematics of work and energy, impulse, and momentum to the planar motion of a
particle/particles.
Assessment
There will be two examinations during the semester with the mark distributions as follows:
Micterm Examination 50%
Final Examination 50%

Semester Break

1" break: 19 - 23 February 2024

2" break: 28 March - 5 April 2024
3" hreak: 20 - 30 May 2024
Songkamn holidays: 6 - 16 April 2024

Course breakdown by lectures (Statics part)
Week Description CLO

Infrodluction

1 Description of course cbjectives and outlines. Differences between 1

static and dynamic engineering mechanics. Basic terminologies.

Two- and Three-dimensional force systems
2 Resultant force. Moments of force and couples. Vector manipulation in 2
a three- dimensional space.

Two- and Three-dimensional Equilibrium

Free body diagram. Equilibrium of rigid bodies.

5 Structures: Truss structure, Frame and Machine q
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Distributed forces

Centers of mass of two-dimensional geometric shapes. Centroids.
Second moments of area of two-dimensicnal geometric shapes and
composite bodies. Parallel axis theorem. Radius of gyration.

friction
Friction phenomena. Mechanism of dry friction. Friction angles.
Midterm Examination (Wednesday 3 April 2024 during 9:00 - 12:00)

Course breakdown by lectures (Dynamics part)
Week Description CLO
Kinematics of a Particte:

8 . ) ) 2,37
Coordinate system, Translation motion

5 Kinematics of a Particle: 5 37
Rotational motion, Projectile motion T

Force and acceleration:
011 Newton’s Second Law of Motion, Equation of Motion, Rectangular ;
Coordinates, Normal and Tangential Coordinates, Cylindrical

Coordinates

P Work and Energy: 5
Conservative Force and Potential Energy, Conservation of Energy

Impulse and Momentum:

13-14 Principle of Linear Impulse and Momentum, Conservation of Linear 8

Momentum, Impact, Angular Momentum
Final Examination (Friday 24 May 2024 during 9:00 — 12:00)
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ENE 104 | Circuit Analysis and Simulation 3 (3-0-6)
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KM: King Mongkut’s University of Technology Thonburi
U'I'I' Department of Electronics and Telecommunication Engineering
ENE 104 Circuit Analysis and Simulation 2/2023
Instructor: Ravivudh Khun-in, Ph.D.
E-mail: ravivudh.khu@kmutt.ac.th
Phone: 02-470-9070 Office: CB 40903
Class Hours: Fri 13:30 — 16:30 hrs. at Room CB2507
Office Hours: Mon 13:00 — 15:00 or by appointment. Walk-in is also
welcomed.

Course description: 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. Circuit Simulation

Pre-requisites: N/A

Textbook: “Engineering Circuit Analysis”, eighth edition, William H.
Hayt, Jr., Jack E. Kemmerly, Steven M. Durbin, McGraw-Hill,
2012.

Reference: “Electric Circuits™, James W. Nilsson, Susan A. Riedel,
Addison Wesley, 2001.

Exam Dates: Exam I on February 21, 2024 from 09:00 — 12:00 hrs.

Exam II on April 1, 2024 from 09:00 — 12:00 hrs.
Exam III on May 23, 2024 from 09:00 — 12:00 hrs.

Course topics:

No. Topics Number of hours
Introduction to electric circuits

Basic components and electric circuits
Voltage and current laws

Basic nodal and mesh analysis

Handy circuit analysis techniques
Capacitors and inductors

Basic RL and RC circuits

SN [ (W=
RN R || W | W[ |
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8 The RLC circuits 6
9 Sinusoidal steadv-state analysis 5
10 AC power analysis 5
11 Polyphase circuits 4
12 Simulation 1

Course Learning OQutcomes (CLOs)

Student Outcomes
At the end of the course, students should be able to: (SOs)*
Express the problem statement that shows understanding of the 1
problem in the given electric circuit
Define a problem procedure or method that will lead to a solution in 1
the given electric circuit
Produce an appropriate solution within reasonable constraints for a 1
problem in the given electric circuit

Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Exam [ 30 % A 71-100
2. Exam I1 25% B+ 65 - 70
3. Exam III 20% B 59 - 64
3. Homeworks 20 % C+ 53 -58
4. Simulation 5% C 47 -52
D+ 41 - 46
Total 100 % D 35 .40
F Less than 35

Professional component
Engineering topics: 70%

General education: 0%

Mathematics and basic sciences: 30%

Person(s) who prepared this description and date of preparation
Dr. Ravivudh Khun-in, December 26, 2023

Date of last revision January 12, 2024
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ENE 101 | Signals and Systems 2 (2-0-4)




LaNaISHUUUSENaUNISEUAIVDSUSRIUS U™

ENE 101

Instructor:

E-mail:

Phone:
Website:
Lecture Hours:

Online class:

Office Hours:
Course Description

Pre-requisites:

Textbook:

References:

U v

King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

Signals and Systems 272023
Asst. Prof. Werapon Chiracharit,

werapon.chi@kmutt.ac.th

0-2470-9066 Office: CB40902
KMUTT LEB2
Wednesday 10:30 — 12:20 hrs. at CB2201

Monday 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

System model as relationship of input and output signals. Discrete signals.
7. 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.

A. V. Oppenheim, A. S. Willsky, and S. H. Nawab, Signals and Systems,
2nd ed., Prentice Hall, 1996.

D. Freeman, “Signals and Systems”, ocw.mit.edu.
https://ocw.mit.edu/courses/electrical-engineering-and-computer-

science/6-003-signals-and-systems-fall-201 1/index.htm (accessed Jan. 5,
2024)

| - 201 -
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Course topics:

U v

No. Topics Number of hours
1-Jan 17, 2024 Signals and Systems Abstraction 2
2 - Jan 24, 2024 Discrete-time Systems [ 2
3-Jan 31, 2024 Discrete-time Systems 1T 2
4 -Feb 7, 2024 Feedback, Poles, and Fundamental Modes 2
5-Feb 14,2024 Continuous-time Systems 2
Exam I - February 19-23, 2024
6 - Feb 28, 2024 Z Transform 2
7 - Mar 6, 2024 Laplace Transform 2
8 - Mar 13, 2024 Discrete Approximation of Continuous-time Systems 2
9 - Mar 20, 2024 Convolution 2
10 - Mar 27, 2024 | Frequency Response 2
Exam II - April 1-5, 2024
11 - Apr 17,2024 | Continuous-time Frequency Response and Bode Plot 2
12 - Apr 24, 2024 | Continuous-time Feedback and Control 2
13 - May 1, 2024 | Fourier Representations 2
14 - May 8, 2024 | Fourier Series 2
15 - May 15, 2024 | Fourier Transform 2
Exam III - May 20-30, 2024
Course Learning Outcomes (CLOs)
Student Outcomes (SOs)
Describe the concept of modeling systems as relationship between 1.1
two signals
Describe discrete systems in form of difference equations, block 12,13
diagrams of basic operators, convolution, and transfer function in the
domain of z transform and choose to use them appropriately
Describe continuous systems in form of differential equations, block 12,13
diagrams of basic operators, convolution, and transfer function in the
domain of Laplace transform and choose to use them appropriately
Analyze to find frequency response, impulse response, and step 1.2,13
response of a discrete linear system with moderate complexity using
the z and inverse-z transforms
Analyze to find frequency response, impulse response, and step 1.2, 1.3
response of a continuous linear system with moderate complexity
using the Laplace and inverse Laplace transforms
Grading policy:
Evaluation methods Grading Final score
(Direct Assessment) (% Range)

1. Exam [ 20% A 80-100
2. Exam II 20% B+ 70-79
3. Exam III 20% B 60-69
2. Class attendance, quizzes, homeworks  40% C+ 50-59

C 40-49
Total 100% D+ 30-39

D 20-29

F Less than 20
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Professional component
Engineering topics: 60%

General education: 0%

Mathematics and basic sciences: 40%

Person(s) who prepared this description and date of preparation
Salinee Choowitsakunlert, Werapon Chiracharit, Wuttipong Kumwilaisak, January 5, 2024

Date of last revision January 5, 2024
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ENE 325 | Electromagnetic Fields and Waves 3 (3-0-6)
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KM: King Mongkut’s University of Technology Thonburi
U'IT Department of Electronics and Telecommunication Engineering
ENE/EIE 325 Electromagnetic Fields and Waves 1/2024
Instructor: Assoc. Prof. Dr.Rardchawadee Silapunt, Ph.D.
E-mail: rardchawadee.sil@kmutt.ac.th
Phone: 02-470-9062 Office: CB 40903
Website: KMUTT LEB2
Lecture Hours: ENE: Fri 14:30 — 17:20 hrs. at SC2109

EIE: Wed 9.30 — 12.20 hrs. at CB41004
Office Hours: In-person appointment can be scheduled via an email request.

Course Description 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.

Pre-requisites: N/A

Textbook: W. Hayt and J. Buck, Engineering Electromagnetics, 9th edition,
McGraw-Hill Education, 2011.

References: -

Course topics:

No. Topics Number of hours
1 Introduction on Electrostatics and Electric Field 3
2 Vectors and Coordinate Systems 3
3 Coulomb’s Law and Faraday Experiment 3
4 Electric Flux, Gauss’s Law, and Divergence 3
5 Electric potential and Gradient 3
6 Conductor and Boundary Conditions 3
7 Dielectric Boundary Conditions and Capacitance 3
8 Introduction to Magnetostatics and applications 3
9 Bio-Savart’s Law and Ampere’s Law 3
10 Magnetic Flux Density, Magnetic Potential, 3
Magnetization, and Materials

11 Magnetic Force, Magnetic Boundary Conditions, and 3
Inductance

12 Time-Varying Fields, Faraday’s Law, and 3
Electromotive Force

13 Displacement Current and Maxwell’s Equations 3

14 Uniform Plane Wave and Its Properties 3

| - 205 -
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Course Learning Outcomes (CLOs)
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2/2

Student Outcomes
At the end of the course, students should be able to: (SOg)*
Identily the phenomenon of electricity and magnetism in static and 1
dynamic conditions
Use principle and formulae for solving electromagnetic problems 1
Solve electromagnetic problems 1

Grading policy:

Evaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. Exam 1 35.00 % A 80-100
2. Exam 2 35.00 % B+ 73-79
3. Homework and quiz 30.00 % B 65-72
C+ 57-64
Total 100 %% c 50-56
D+ 43-49
D 35-42

F Less than 35

Professional component
Engineering topics: 33%

General education: 0%

Mathematics and basic sciences: 67%

Person(s) who prepared this description and date of preparation

Assoc. Prof. Dr.Rardchawadee Silapunt, August 2024

Date of last revision August 2024
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ENE 210 | Electronic Devices and IC Technologies 2 (2-0-4)
2 (2-0-4)

ENE 211 | Analog Circuit Design
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OXFORD

UNIVERSITY PRESS

ENE/EIE 210 : Electronic Devices
and IC Technologies
Lecture 1: Introduction

Oxford University Publishing
Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith (0195323033)

g
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Course Name: ENE/EIE 210 Electronic Devices and IC Technologies
Credits: \ 7

Prerequisite: none

Co-requisite: ENE/EIE 202

Class Time: Every Thursday 14:30 PM — 16:20 PM in RM Zoom
Instructor: Asst. Prof. THORIN Theeradejvanichkul, Ph.D. TA: TBA
Office Hours: email: thorin.the@kmutt.ac.th

Course Website: All materials will be posted in Leb2

Course Description:

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.

Oxford University Publishing
Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith (0195323033)
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Course Learning Outcome:

1. Explain the electrical properties of intrinsic and extrinsic (doped) semiconductors
2. Explain cross-sectional structure and behaviors of various devices such as
diodes, BJT, JFET, MOSFET, FINFET

3. Explain the IV characteristics, modes of operation and models of semiconductor
electronic devices such as diodes, BJTs and FETs

4. Explain the IC fabrication process using lithography and the role of layout

5. Design and analyze the operating point of single-transistor amplifier for each
mode of operation

Recommended Textbooks

1. Electronic Devices and Circuits by Theodore F. Bogart, Jr., Jeffrey S. Beasley
and Guillermo Rico. Prentice Hall International Inc.

2. Microelectronic Circuit Design by Richard C. Jaeger. The McGraw-Hill
Companies, Inc.

3. Microelectronic Circuits by Adel S. Sedra & Kenneth C. Smith. Saunders
College Publishing

Oxford University Publishing
Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith (0195323033)

NIVERSITY PRESS

.—OXFORD

Nl ELECTRONIC DEVICES
SEDRA S ; ITH AND CIRCUIT THEORY
Microelectronic Circuits

EIGHTH EDITION Ninth Edition

ADELS. SEDRA | KENNETH C. SMITH | TONY CHAN CARUSONE  VINCENT GAUDET

Robert L. Boylestad | Louis Nashelsky

OXFORD

Oxford University Publishing
Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith (0195323033)



vandlIThuUUUTENaUNITEUAIVESUTDIUT YY1 |-210-

v

OXFORD
UNIVERSITY PRESS

ELECTRONIC DEVICES MICROELECTRONIC
AND CIRCUITS CIRCUIT DESIGN

RICHARD C. JAEGER * TRAVIS N. BLALOCK

Theodore F Bogart Jr.
Jeftrey S Beasley, and Guillermo Rico @

<

Oxford University Publishing
Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith (0195323033)

OXFORD

UNIVERSITY PRESS

Microelectronics

Circwit Analysis and Design

WAARAW NIAL IRTARNATIONAL ARITINN

Oxford University Publishing
Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith (0195323033)
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Grading Policy:

Project 20%
Midterm 40%
Final 40%
Extra Credits (Formula Sheets) upto 15%

NOTE: If your attendance falls below 80%, you'll receive an F !

Project: to simulate a simple electronic project based on the knowledge

learned in this class. This is a group project.

- Submit a 1-2 paged proposal that includes project title, objectives and

expected results.

- Proposal submission is due 1 week before the midterm.

- After approval, complete your project and write the report.

- Your report must include project title, objectives, theory, equipment,
procedure, results including percentage error, discussion, conclusion and

references.

Oxford University Publishing
Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith (0195323033)

EIE 211 Electronic Devices and Circuit Design 11

ENE/EIE 211 : Electronic Devices
and Circuit Design Il
Lecture 1: Introduction

W: King Mongkut's University of Technology Thonburi 1/18/2022 @]
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EIE 211 Electronic Devices and Circuit Design II

ourse Name: ENE/EIE 211 Electronic Devices and Circuit Design |l
Credits: 3
Prerequisite: ENE/EIE 210 Electronic Devices and Circuit Design |
Class Time: Every Wednesday 1:30 PM — 16:20 PM in RM CB40904
Instructor: Asst. Prof. THORIN Theeradejvanichkul, Ph.D. TA: TBA
Office Hours: Mon 13:30 PM -16:20 PM or by email: thorin.the@kmutt.ac.th
Course Website: All materials will be posted in Leb2
hitp://webstaff. kmutt.ac.th/~thorin.the/EIE211/eie211front.html
Course Description:

Analysis and design of selected electronic circuits for communications and
instrumentation by using discrete and IC devices: theory of operations,
characteristics and specifications of the devices, frequency response feedback
oscillator Noise reduction in electronic circuits. Printed Circuit design
techniques.

Recommended Textbooks
1. Electronic Devices and Circuits by Theodore F. Bogart, Jr., Jeffrey S.

Beasley and Guillermo Rico. Prentice Hall International Inc.

2. Microelectronic Circuit Design by Richard C. Jaeger. The McGraw-Hill
Companies, Inc.

. Microelectronic Circuits by Adel S. Sedra & Kenneth C. Smith. Saunders

College Publishing

6_'MI_: King Mongkut's University of Technology Thonburi 1/18/2022 @2

EIE 211 Electronic Devices and Circuit Design II

ELECTRONIC DEVICES
AND CIRCUITS

MICROELECTRONIC
CIRCUIT DESIGN

RICHARD C. JAEGER * TRAVIS N. BLALOCK

Theodore F Bogart Je.
Jefirey S Beasley, and Guillermo Rico @

<

KUTIM. King Mongkut's University of Technology Thonburi 1/18/2022 @3
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EIE 211 Electronic Devices and Circuit Design 11

/

nn ELECTRONIC DEVICES
SEDRA s , ITH AND CIRCUIT THEORY
Microelectronic Circuits

EIGHTH EDITION Ninth Edition

ADELSS. SEDRA | KENNETH C. SMITH | TONY CHAN CARUSONE | VINCENT GAUDET

Robert L. Boylestad | Louis Nashelsky

OXFORD

.

6.[Mr' King Mongkut's University of Technology Thonburi 1/18/2022 @4

EIE 211 Electronic Devices and Circuit Design II

Grading Policy:

Micro Project 30%
Midterm 30%
Final 40%
Extra Credits (Formula Sheets) upto 15%

NOTE: If your attendance falls below 80%, you'll receive an F !

Micro Project: to build a simple electronic project based on the

knowledge learned in this class. This is a group project.

- Submit a 1-2 paged proposal that includes project title, objectives and

expected results.

- Proposal submission is due 1 week before the midterm.

- After approval, complete your project and write the report.

- Your report must include project title, objectives, theory, equipment,
procedure, results including percentage error, discussion, conclusion
and references.

6_'|\_/Ir‘ King Mongkut's University of Technology Thonburi 1/18/2022 @5
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ENE 201 | Fundamentals of Electrical Energy 2 (2-0-4)
Conversion and Power Systems
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EIE 201

Instructor:
E-mail:

Phone:
Website:
Lecture Hours:
Online class:

Office Hours:

Course Description

Pre-requisites:
Pre/Co-requisites:

Textbook:

References:

U v

King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

FUNDAMENTALS OF ELECTRICAL ENERGY CONVERSION AND
POWER SYSTEMS 2/2023

Asst. Prof. Kamon Jirasereeamornkul, Ph.D.

kamon.jiri@kmutt.ac.th

0-2470-9066 Office: CB40902

Wednesday 14:30 — 16:30 hrs. on-line class

Zoom Meeting http://kmutt-ac-th.zoom.us/j/9918303094

Monday 13:00 — 15:00 on Zoom or by appointment. Facebook messenger
is also welcomed.

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.
ENE 104 Circuit Analysis and Simulation

A. M. Mitofsky, “Direct Energy Conversion”, 2018.

Lecture notes, text books, and teaching session videos

| - 215 -
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Course topics:

No. Topics Number of hours
1 Course information, class rules 2
2-3 Principles of generators 4
Principles of actuators
4-6 Power distribution systems 6
- Generation
- Transmission
- Distribution
7-11 Transformer and Motor: 12
-Transformer
-DC motor
-AC motor
-Motor Control
12 - 15 | Solar power systems: 8
- Components
- MPPT

Course Leamning Outcomes (CLOs)

Student Ouicomes
(SOs)
1 Produces a problem statement that shows understanding of the 1
problem in semiconductor devices
2. Defines a problem procedure or method that will lead to a solution in 1
semiconductor devices
3. Produces a solution that is appropriate and within reasonable l
constraints, for a problem in semiconductor devices
Grading policy:
Evaluation methods Grading Final score
(Direct Assessment) (% Range)
1. Exam 40% A 83-100
2. Reports, and assignments 60% B+ 80-84
B 75-79
Total 100% C+ 70-74
C 65-69
D+ 60-64
D 55-39
F T.ess than 535

Professional component
Engineering topics: 93%
General education: 0%
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Mathematics and basic sciences: 5%

Person(s) who prepared this description and date of preparation
Kamon Jiraserecamornkul. January 9, 2024

Date of last revision July 10, 2024
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ENE 200 | Electrical Signal Measurements and 2 (2-0-4)
Instrurmentation
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KM: King Mongkut’s University of Technology Thonburi
U'IT Department of Electronics and Telecommunication Engineering
ENE 200 Flectrical Signal Measurements and Instrumentation 1/2024
Instructor: Asst. Prof. Werapon Chiracharit, Ph.D.
E-mail: werapor. chif@kmutt.ac.th
Phone: 0-2470-9066 Office: CB40902
Website: KMUTT LEB2
Lecture Hours: Friday 13:30 — 15:30 hrs. at CB2201

Online class: -
Office Hours: Monday 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description Nature of electrical energy in lumped-element circuit abstraction. Basic
concept of electrical circuit experiments, signal measurements, and signal
couplings. Basics of wvoltage 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.

Co-requisites: ENE 202 Basic Electricity Measurement and Electronics Laboratory

Textbook: D. A. Bell, Electronic Instrumentation and Measurements, 2nd ed.,
Prentice-Hall, 2003.

References: W. Bolton, Flectrical and Electronic Measurement and Testing, Addison
Wesley Longman Limited, 1992.
H. S. Kalsi, Electronic Instrumentation, 2nd ed., Tata McGraw-Hill, 2004
S. Wolf and R. F. M. Smith, Student Reference Manual for Electronic

Instrumentation Laboratories, 2nd ed., Pearson Education, 2004
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Course topics:
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No. Topics Number of howrs
1 (August 9. 2024) Introduction 2
2 (August 16, 2024) Measurement and Testing 2
3 (August 23, 2024 Basic Statistical Analysis 2
4 (August 30, 2024) Sources of Error 2
5 (September 6, 2024) Lilectrical Indicating Instruments 2
Break for Exam I (September 9-13, 2024)
6 (September 20, 2024) | AC Measurement 2
7 (September 27, 2024) | Resistance Measurement 2
8 (October 4, 2024) Component Measurement 2
9 (October 11, 2024) 1.CR Meter 2
10 (October 18, 2024) Power and Energy Measurement 2
Exam II (October 24, 2024, 13:00-15:00)
11 (November 1, 2024) | Digital Electronic Meter 2
12 (November 8, 2024) | Oscilloscope 2
13 (November 15, 2024) | Signal Generator, Power Supplies, and Transducers 2
14 (November 22, 2024) | Instrument Calibration 2
15 (November 29. 2024) | Electrical Measurement Satety 2

Exam III (December 6, 2024, 13:00-15:00)

Course Learning Outcomes (CLOs)

Student Outcomes
(SOs)

Produce a problem statement that shows understanding of the problem 1.1
in measurement of current, voltage, impedance, and power.
Define electrical measurement procedure, instrument, and evaluation 1.2
method that lead to a solution of the problem.
Produce electrical measurement solution that is appropriate and within 1.3
reasonable constraints.

Grading policy:
Fvaluation methods Grading Final score
(Direct Assessment) (% Range)
1. Exam IT & IT 40% A 80-100
2. Attendance & Homeworks 60% B+ 70-79
B 60-69
Total 100% C+ 50-59
C 40-49
D+ 30-39
D 20-29
F Less than 20
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Professional component
Engineering topics: 90%

General education: 0%

Mathematics and basic sciences: 10%

Person(s) who prepared this description and date of preparation
Asst. Prof. Werapon Chiracharit, Ph.D., August 9, 2024

Date of last revision August 9, 2024
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ENE 341 | Linear Control Systems 3 (3-0-6)
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KM: King Mongkut’s University of Technology Thonburi
U-IT Department of Electronics and Telecommunication Engineering
ENE 341 Linear Control Systems 1/2024

Instructor: Assoc. Prof. Wudhichai Assawinchaichote, Ph.D.

E-mail: wudhichai.asa@kmutt.ac.th

Phone: 02-470-9070 Office: CB41001/1
Website: KMUTT LEB2

Lecture Hours: Thu 9:30 - 12:20 hrs. at CB41002
Online class: -
Office Hours: Mon 13:00 - 15:00 or by appointment. Walk-in is also welcomed.

Course Description Basic Elements of Control System - Open loop and Closed loop systems
- Differential equation - Transfer function, Modeling of Electric systems, Translational and
rotational mechanical systems - Block diagram reduction Techniques - Signal flow graph
Time response analysis — First Order Systems - Impulse and Step Response analysis of
second order systems - Steady state errors - P, PI, PD and PID Compensation, Analysis using
MATLAB Stability, Routh-Hurwitz Criterion, Root Locus Technique, Construction of Root
Locus, Stability, Dominant Poles, Application of Root Locus Diagram - Nyquist Stability
Criterion - Relative Stability, Analysis using MATLAB Frequency Response — Bode Plot, Polar
Plot, Nyquist Plot - Frequency Domain specifications from the plots - Constant M and N
Circles — Nichol's Chart — Use of Nichol’s Chart in Control System Analysis. Series, Parallel,
series-parallel Compensators - Lead, Lag, and Lead Lag Compensators.

Pre-requisites: EIE 208: Electrical Engineering Mathematics

Textbook: Phillips, C.L. and Harbor, R.D., “Feedback Control Systems, 4t”,
Prentice Hall, 2000.

References: 1. M. Gopal, “Control Systems Principles and Design, 4%”, McGraw -
Hill, 2009.
2. 0Otaga, K., “Modern Control Engineering, 5t” Prentice Hall, 2015.
3. Benjamin. C. Kuo, “Automatic control systems, 10%”, Prentice Hall,

2017.
Course topics:
Nao. Topics Number of hours

1 Introduction 1

2 Mathematical Models of Physical system 2

3 Review of Laplace Transform 3
Transfer Function
Block Diagram
Mason’s Rule
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4 Transient Response Analysis for both First-Order 6
and Second-Order
Characteristic Function
Reduce-Order Systems
Pole and Zero
5 Characteristic of the System 3
Sensitivity of the System
6 Accuracy of the System 3
7 Stability Analysis 3
8 Routh Hurwitz 3
9 Root Locus Analysis 3
10 Root Locus Design 3
11 Frequency Response Analysis of the Systems 3
12 Control Systems Design 3
Course Learning Outcomes (CLOs)
Student Outcomes
At the end of the course, students should be able to: (50s)*
Produce a problem statement that shows undcrstanding of the 1
given problem in linear control systems
Apply control theory and control system principles to obtain a 1
solution
Produce a solution to a control system problem, whereas the 1

solulion satisfies the given conslraints

Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Midterm 40% A 81-100
2, Final 45 % B+ 73-80
3. Quizzes & HHomeworks 15 % B 65-72
C+ 57-64
Total 100 % C 49-56
D+ 41-48
D 34-40
F Less than 34

Professional component

Engineering topics: 95%
General education: 0%
Mathematics and basic sciences: 5%

Person(s) who prepared this description and date of preparation

Dr. Wudhichai Assawinchaichote, August 2024

Date of last revision August 2024

| - 224 -



tand suuvUsEnauniIsgumAIvaTusaesUTeyya|-225-

2.11 ASUILASUADUNILGDS

o Fo3vn wgfin
WU . .
(n1ev9nge) AIURANGNS

ENE 130 | Basic Computer Programming Languages 1(1-0-2)
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KM King Mongkut’s University of Technology Thonburi
Department of Electronics and Telecommunication Engineering
ENE 130 Basic Computer Programming Languages 1/2024
Instructor: (1) Auapong Yaicharoen
E-mail: (1) auvapong.yai@kmutt.ac.th
Phone: (1) 02-470-9073
Office: CB40903
. KMUTT LEB2
Website: Thu 9:30 — 11:20 hrs. at CB4
Lecture Hours: None

Online class:
Office Hours: (1) Tue 9:30 — 10:20
(2) Mon 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description 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 electronics and
infocommunication engineering using a selected programming language
and development tools.

Pre-requisites: N/A
Co-requisites: ENE 100
Textbook: Allen Downey, Jeffrey Elkner, and Chris Meyers. “How to Think Like a

Computer Scientist: Learning with Python,” 1t edition, Green Tea Press,
2002. ISBN: 9780971677500.
References: Leslie Kaelbling, Jacob White, Harold Abelson, Dennis Freeman, Tomas
Lozano—Pérez, Isaac Chuang. “6.01SC Introduction To Electrical
Engineering And Computer Science I, Spring 2011. Massachusetts
Institute of Technology: MIT OpenCouseWare, https://ocw.mit.edu/.
License: Creative Commons BY-NC-SA.



LaNaISHUUUSENaUNISEUAIVDSUSRIUS U™

Course topics:

v

Y]

No. Topics

Number of hours

—_

Introduction to Python and Programming Basics

TBA Project

4
2 Data Structures and Functions 8
3 File Handling and Modules 6
4 Object—Oriented Programming (OOP) 6
3 Error Handling 4
6 Implementing Core Functions 6
7 Building Interface 4
8 6

Course Learning Outcomes (C1.0s)

Student Qutcomes

constraints of computing or engineering problems

At the end of the course, students should be able lo: (SOs)*
Conceptualize engincering problems as computer programs 1
Specity a programming procedure to suitably solve a given problem 1
Write appropriate computcr program solutions that satisfics given 1

Grading policy:

Evaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. Examination(s) 30 % A 80-100
2. Lab Assignments 30% B+ 73-79
3. Project(s) 40 % B 66-72
C+ 59-65
Total 100 % C 532-38
D+ 45-51
D 39-44

F Less than 38

Professional component
Engincering topics: 80%

General education: 0%

Mathematics and basic sciences: 20%

Person(s) who prepared this description and date of preparation
Auapong Yaicharoen, August 2024

Date of last revision August 2024
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ENE 100 | Introduction to Electrical Communication 2 (2-0-4)
and Electronic Engineering
ENE 220 | Principles of Electrical Communication 2 (2-0-4)
Systems |
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Course Information

ENE 100 Introduction to Electrical Communication and Electronic
Engineering

WA, @5.940118 9N 02 470-9057
WE.03.35Wa A5930 02-470-9066
@s.d il Inddnasdd 02-470-9066
AGRAN

Dept. of Electronic and Telecommunication (ENE)
Faculty of Engineering
King Mongkut's University of Technology Thonburi
126 Prachautid Rd, Tung Kru, Bangkok 10140
Thailand

N
NE

Pinit Kumhom (KMUTT)

Course Description and Requisites

Description: In this course, we introduce students to engineering process in the context of elec-
tronic and electrical communication engineering by which products and services
based on usages of information are designed and produced. Such products and
services are engineered on the technology infrastructure, the huge network of com-
putation nodes known as the Internet. These computation nodes are built as hard-
ware using electronic engineering so that it can be programmed to do specific tasks
later using software engineering. Based on this infrastructure, information can be
captured, moved, stored, processed or analyzed for specific purposes including com-
munication, automatic control, visualization of the data, etc. Such functions are
cores in designing intelligent services for end users in many application domains.
The course aims to introduce students to opportunities and challenges in applying
the technology infrastructure while explaining the curriculum’s approach in building
the knowledge and skill sets that will help them become important workforce in
applying the infrastructure. By incorporation with ENE 130, we put the emphasis
on the computation nodes while the other key abstractions used in this engineering
field including electrical circuits and electronics, signals and systems and probability
theory are introduced and liked so that students get the picture.

Co-requisite: ENE 130 Basic Computer Programming Language
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Course Objectives and Learning Outcomes

Objectives

(1) To introduce students te engineering process in the context of electronic and elec-
trical communication engineering

(2) Tointroduce the technology infrastructure, oppertunities and challenges in applying
the infrastructure

(3) To introduce and link knowledge frameworks that are foundational in the ECEE
curriculum including electrical and electronic circuits, digital systems and comput-
ers, signals and systems, probability theory, and information communication

Course Learning Outcomes

(1) Be able to describe engineering process in the context of engineering technological-
based products

(2) Be able to describe the technology infrastructure in terms of generic structure and
roles of the components in the structure

(3) Be able to link knowledge frameworks that are the foundation of the electronic and
telecommunication engineering

Pinit Kumhom

Staff!

Teaching Staff
o Salinee Choowitsakunlert

o Yuttapong Jiraraksopakun

o Pinit Kumhom — Coordinator
E-mail: pinit.kum®@kmutt.ac.th. {Please begin the e-mail subject with ENE 140).

Teaching Assistant

1

see the department website https://ene. kumtt . ac.th/en/staffs/ for contact information
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Learning Platform and Class Schedule

Learning Platform
Course Website: A Classroom on Microsoft Teams named ENE 100 1-2022
(Link for joining the Classroom will be provided via the department administration
or contact the class coordinator (see the Staff))
Online Streaming Platform: Zoom
(Link for joining the Classroom will be provided via the department administration
of contact the class coordinator (see the Staff))
Computer Software: A Python platform such as Google’s Colab {used incorporation with ENE 130)
Class Schedule

Date and Time: Thur. 1:30pm - 3:30pm
Please see the class website for detail schedule

Pinit Kumhom

Learning Strategy/Methods, Activities, and Assessments

Learning Strategy/Methods
Learning General Principles Through Specific Cases
Using examples, the specific cases, to get insight into general principles
2. Group Learning
Effective learning activities such as teaching [explaining things, expressing ideas) come naturally in team environment
. Learning by teaching
It has been shown that 'teaching’ is the most-effective learning method
Here, 'taaching' means actions of praviding information and knowledge to others

—

3%}

.

. Think global, act local
fa) Think global — Linking the effects of specific issues to larger scales [the big picture)
b} Act local — Acting on small step-by-step works

Learning Activities & Assessments

Learning Activities Assessments
1. Live Lecture: students attend live lecture online while partici- o Level of partic-
pating in interactive activities including ipation in activi-
ties
o Pop-up questions (detail Rubics
o In-class exercises for assessments
o others (applying only if it is possible) will be provided)
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Course Grade

Assessment and Scores

Types of Scores Evaluation Factors Percents
(1) Class activities and assignments | — Participation level 30 %
— submissions of own works
— quality of works
(2) Examinations (2 times) Understanding of topics 60 %
(3) Supports of learning Attention, Efforts, Disciplines | 10 %

Grading Policy
o A score of 85 % or more is guaranteed to get an A while a score of less 25 % or less will get an F
Actual cut lines will fall in following ranges (depending on the distribution of the actual scores)

A BD—8h
B+: 76 — 80
B 6570
C+: Bh—60D
C. 45-50
D+: 35 —-40
D:25—-30

o Students who need helps or have questions about grades must contact an instructor as early as possible

Learning Materials

Types of Materials Purposes Access
(1) Lecture Notes Providing background information /knowledge | via Classroom on Teams
about speafic topics
(2) Short videos Explaining speafic issues wvia Classroom on Teams
(3) Records of lecture sessions | For reviewing previous sessions via Classroom on Teams
(4) References Articles, text books, videos, etc. via Classroom on Teams
for self learning on the topics of the courses

Finit Kumhom (KMUTT) i/
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Policies

o You are encouraged to discuss the topics with other students in doing assignments, but
any personal submissions must be your own work (in particular, no copying from other
groups or from previous years).

A late submission is not encouraged but allowed with 20% reduction of the score per day
Students are encouraged to attend the class and conduct activities during class sessions.
Although lecture sessions can be reviewed later, missed class may result in low grades due
to the activities during the class session. If you can't attend the class due to unavoidable
situations, please inform the coordinator as far in advance of the scheduled date as possible.
Please be on time to class (if you have a special reason for being consistently late, please
let the instructors know). Similarly, please make the instructors aware if you have a
compelling reason for leaving class early. The teaching staffs appreciate having your full
attention, and hope you will not engage in aside conversations unrelated to the course
material or do unrelated reading while in class. Cell phones and other electronic devices
that are unrelated to class activities should be turned off.

Students are trusted to adhere to academic integrity (see http://web.mit.edu/
academicintegrity/index.html). In particular, students must not copy work from
other students or from other sources.

o O

o]

[o]

2Adapted from J. L. Devore, P. A Lagace, and M. Z. Win

Finit Kumhormn (KMUTT)
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Electronics and Telecommunication Engineering Department, King Mongkut’s University of Technology Thonbur

ENE 220 PRINCIPLE OF ELECTRICAL COMMUNICATION SYSTEM 1
Credits: 2

Instructor: Asst. Prof. Dr. Suwat Pattaramalai
Office: CB 40907

Tel.: 02-470-9079

e-mail: suwat.pat{@mail.kmutt.ac.th
Classroom: SCL124

Time: Fri. 13:30-15:30

Course Description:

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,

Pre-requisites:  ENE 101, ENE 102
Textbook: Communication Systems 5% ed.
Simon Haykin and Michael Moher
) John Wiley & Sons, Inc.

Course Topics:
No. Topics (% score) Number of hours
! Introduction to Communication Process (5) 2

Representation of Signals and Systems (20)

Amplitude Modulation (15)
Angle Modulation (15)

Noise in CW Modulation Systems (5)
-------------- 2" Big Exam------=-=-=--=n----
The Transition from Analog to Digital (10)
Baseband Digital Transmission (10)

O oo N o v =] w2

(NSRS | SO R R | 3 R e

=
@
o
g
3




LBNEITHUUUSTENOUNITEUAIVDIUIBIUS U™

Ot

U v

Electronics and Telecommunication Engineering Department, King Mongkut's University of Technology Thonbur

Course Learning Outcomes (CLOs)

At the end of the course, students should be able to:

Student

Cutcomes
(SOs)*

lesunauning)

1.1 Produces a problem statement that shows understanding of the problem.

A A o { E —
(syFshdasdnmsdadymidaudly Susastsanudilalulandgd

1

constraints.

o o a o
b au‘lmmauwm LV]@:I RUHR)

1.3 Produces a problem solution that is appropriate and within reasonable

o a =) ' o
médmauvadlanddym waans viianaasuTaminzauuazagniule

Grading policy:

Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. 1 Exam 25% A 72-100
2. 2" Exam 35% B+ 66-71
3.3 Exam 20% B 60-65
4 Attend Class & Quizzes  10% 2 2
5. HomeWorks = £iwan : Pl 10% Df 10-44
D 35-39
Total 100 % F Less than 35

Professional component
Engineering topics; 70%
General education: 0%

Mathematics and basic sciences: 30% (Integration, Fourier Transform, Convolution)

Person(s) who prepared this description and date of preparation.

Dr. suwat pattaramalai August 2023

Date of last revision August 2022

Quizzes: - Questions Form will be provided in classes.

** ALL HOMEWORKS Filename MUST USE Student ID + HWK ## PDF **
(65070502xxx HWK 1.pdf)

*ALL WORKS MUST USE A4 PAPER AND HAVE PAGE NUMBER*

All works submit to: suwat.pat@mail. kmutt.ac.th

| - 235 -
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ENE 220 | Principles of Electrical Communication 2 (2-0-4)
Systems |

ENE 221 | Principles of Electrical Communication 2 (2-0-4)
Systems |l

ENE 222 | Electrical Communication Laboratory | 1(0-3-2)

ENE 320 | Wireless Communication 2 (2-0-4)

ENE 322 | Fundamentals of Optical Electronics, 3 (3-0-6)
Optic Fibers, and Transmission Lines

ENE 324 | Electrical Communication Laboratory I 1(0-3-2)
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Electronics and Telecommunication Engineering Department, King Mongkut’s University of Technology Thonbur

ENE 220 PRINCIPLE OF ELECTRICAL COMMUNICATION SYSTEM 1
Credits: 2

Instructor: Asst. Prof. Dr. Suwat Pattaramalai
Office: CB 40907

Tel.: 02-470-9079

e-mail: suwat.pat{@mail.kmutt.ac.th
Classroom: SCL124

Time: Fri. 13:30-15:30

Course Description:

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,

Pre-requisites:  ENE 101, ENE 102
Textbook: Communication Systems 5% ed.
Simon Haykin and Michael Moher
) John Wiley & Sons, Inc.

Course Topics:
No. Topics (% score) Number of hours
! Introduction to Communication Process (5) 2

Representation of Signals and Systems (20)

Amplitude Modulation (15)
Angle Modulation (15)

Noise in CW Modulation Systems (5)
-------------- 2" Big Exam------=-=-=--=n----
The Transition from Analog to Digital (10)
Baseband Digital Transmission (10)
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Electronics and Telecommunication Engineering Department, King Mongkut's University of Technology Thonbur

Course Learning Outcomes (CLOs)

At the end of the course, students should be able to:

Student

Cutcomes
(SOs)*

lesunauning)

1.1 Produces a problem statement that shows understanding of the problem.

A A o { E —
(syFshdasdnmsdadymidaudly Susastsanudilalulandgd

1

constraints.

o o a o
b au‘lmmauwm LV]@:I RUHR)

1.3 Produces a problem solution that is appropriate and within reasonable

o a =) ' o
médmauvadlanddym waans viianaasuTaminzauuazagniule

Grading policy:

Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. 1 Exam 25% A 72-100
2. 2" Exam 35% B+ 66-71
3.3 Exam 20% B 60-65
4 Attend Class & Quizzes  10% 2 2
5. HomeWorks = £iwan : Pl 10% Df 10-44
D 35-39
Total 100 % F Less than 35

Professional component
Engineering topics; 70%
General education: 0%

Mathematics and basic sciences: 30% (Integration, Fourier Transform, Convolution)

Person(s) who prepared this description and date of preparation.

Dr. suwat pattaramalai August 2023

Date of last revision August 2022

Quizzes: - Questions Form will be provided in classes.

** ALL HOMEWORKS Filename MUST USE Student ID + HWK ## PDF **
(65070502xxx HWK 1.pdf)

*ALL WORKS MUST USE A4 PAPER AND HAVE PAGE NUMBER*

All works submit to: suwat.pat@mail. kmutt.ac.th

| - 238 -
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Electronics and Telecommunication Engineering Department, King Mongkut’s University of Technology Thonburi

ENE 221 PRINCIPLE OF ELECTRICAL COMMUNICATION SYSTEM II

Credits: 2

Instructor:  Asst. Prof. Dr. Suwat Pattaramalai
Office: CB 40907

Tel.: 02-470-9079

e-mail: suwat.pat@mail kmutt.ac.th

Classroom: CB2301
Time: Tuesday 10:30-12:30

Course Description:

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.

Pre-requisites: ENE 220
Textbook: DIGITAL COMMUNICATIONS Fundamentals and Applications
BERNARD SKLAR,

Prentice Hall

Digital
Communications

Course Topics:

No. Topics (% score) Number of hours
1 SIGNALS AND SPECTRA (6) 2
2 FORMATTING AND BASEBAND MODULATION (7) 3
3 BASEBAND DEMODULAITON/DETECTION (7) 3
4 | e 1¥ Exam 2
3 BANDPASS MODULATION AND DEMODULAITON (8) 3
6 COMMUNICATIONS LINK ANALYSIS (7) 3
7 MODULATION AND CODING TRADE-OFF (8) 3
8 SYNCHRONIZATION (7) 3
e — 2" Big Exame---==zz===zzn=zeeem 2
10 MULTIPLEXING AND MULTIPLE ACCESS (7) 3
11 SPREAD-SPECTRUM TECHNIQUES (7) 3
12 FADING CHANNELS (6) 2
I I e — 2

| - 239 -
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Electronics and Telecommunication Engineering Department, King Mongkut’s University of Technology Thonburi

Course Learning Outcomes (CLOs)

At the end of the course, students should be able to:

Stuclent
Qutcomes
(SOs)*

1.1 Produces a problem statement that shows understanding of the problem.

Gzufafdoshuwrnsalymidendly SiaasbiwmnudilolulndldTuneunuin)

1

1.3 Produces a problem solution that is appropriate and within reasonable constraints.

pmdrmeuupalondToym wadnd wienmoanduwunzauuazegmaldiienlniidliiaumqauns)

Grading policy:

Evaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. 1® Exam 20% A 70-100
2. 2" Exam 30% B+ 65-70
3. 3" Exam 20% B 59-64
4, Attend Class & Quizzes 10% C+ 53-58
5. HomeWorks 10% C 47-52
6. Report 10% D+ 41-46
D 35-40

Total 100 % F Less than 35

Professional component
Engineering topics: 90%
General education: 0%

Mathematics and basic sciences: 10%

Person(s) who prepared this description and date of preparation.

Dr. suwat pattaramalai January 2024

Date of last revision January 2023

Quizzes: - Questions Form will be provided in classes.

Report: - Writing a report paper in area of Digital Communications
- At least 3 reference sources (at least 1 page per reference)

- USE A4 PAPER AND HAVE PAGE NUMBER

- DUE BEFORE March 31, 2024,

#% ALL, HOMEWORKS Filename MUST USE Student ID + HWK ##.PDF **
(65070502xxx HWK 1.pdf)

*ALL WORKS MUST USE A4 PAPER AND HAVE PAGE NUMBER*

All works submit to: suwat. pati@mail. kmutt.ac.th

| - 240 -
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Electronics and Telecommunication Engineering Department, King Mongkut’s University of Technology Thonburi

ENE 222 Electrical Communication Laboratory |

Credits: 1
Instructor: Asst, Prof. Suwat Pattaramalai, Ph.D. 02-470-9079
Salinee Choowitsakunlert Ph.D.02-470-9066
Classroom: Telecommunication Lab 10th Floor. Friday 9:30-12:30 (Section 2)
Time: Friday 13:30-16:30 (Section 1)

Course Description:

Experiments on basic cormrmunications and telecommunications both systems and dircuits: AM and FM modulation/

demaodulation, pulse modulation, digital cornmunication.
Co-requisites: ENE 220, ENE 221

Course Topics:

1 Intro. Lab Aj. Suwat
2 AM Modulation & Demadulation Lab Aj. Suwat
3 FM Modulation & Demodulation Lab Aj. Suwat
4 MATLAB Simulink: AM Lab Aj. Suwat
5 MATLAB Simulink: FM PM Lab Aj. Suwat
6 MATLAB Simulink: DM Lab Aj. Suwat
7 Optic Cammunication Lab | Aj. Apichai
8 Optic Communication Lab |l Aj. Apichai
2 Electronic Communication Lab | Aj. Salinee
10 Electronic Communication Lab |l Aj. Salinee

Course Learning Qutcomes (CLOs)

Student Outcomes

At the end of the course, students should be able to: (SOs)™
5.1 Recognizes participant roles in a team setting and fulfills appropriate roles to assure team 5
SLCCEss

(Prwindeunumuawuadudy waz UjdRwihiivasmuesegiumnzaiioanuduiavedi)

6.1 Observes good lab practice and operates instrumentation with ease 6

(uanaunU FIRARutesU i Ty was Taunsalnvasasegemnauns)
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Electronics and Telecommunication Engineering Department, King Mongkut’s University of Technology Thonburi

Grading policy:

Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. All Lab attends and reparts T0% A 79-100
2. Final Exam 30% B+ 70-78
B 61-69
Total 100 % C+ 53-60
C 45-52
D+ 38-44
D 30-37
F Less than 30

Professional component
Engineering topics: 100%
General education: 0%

Mathematics and basic sciences: 0%

Person(s) who prepared this description and date of preparation.

Dr. suwat pattaramalai January 2024
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Syllabus: Wireless Communications

Course Information

Course Code: ENE 320

Course Credits: 3

Course Instructor: Professor Wuttipong Kumwilaisak
Contact Information: wuttipong.kum@kmutt.ac.th
Office Hours: TBA

Class Schedule: TBA

Location: TBA

Course Description

This course provides an introduction to wireless communication systems and the
fundamental principles that govern their design. Topics include propagation models,
modulation techniques, multiple access schemes, and channel coding. The course places
emphasis on cellular communication systems, Wi-Fi networks, and future wireless
standards. The course is structured to equip students with the tools and methodologies to
analyze and design wireless communication systems.

ABET Learning Outcomes

Upon successful completion of this course, students will be able to:

1. Apply knowledge of mathematics, engineering principles, and communications theory to
the design of wireless systems.

2. Identify, formulate, and solve complex engineering problems specific to wireless
communication systems.

3. Analyze and evaluate the performance of wireless communication systems.

4. Communicate technical information related to wireless technologies effectively.

5. Function on multidisciplinary teams to design and simulate wireless communication
systems.

Prerequisites

Signals and Systems

Basic Communication Systems
Probability and Stochastic Processes

Y]

19| -243 -
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Course Topics and Schedule

Week 1-2: Introduction to Wireless Communications

- Evolution of wireless systems

- Wireless communication channels and their characteristics

- Signal propagation models: Free-space, multipath, and fading

Week 3-4: Modulation Techniques

- Digital modulation schemes: BPSK, QPSK, QAM

- Bandwidth and power efficiency

- Error performance of modulation schemes in wireless environments

Week 5-6: Multiple Access Techniques

- Frequency Division Multiple Access (FDMA)

- Time Division Multiple Access (TDMA)

- Code Division Multiple Access (CDMA)

- Orthogonal Frequency Division Multiple Access (OFDMA)

Week 7-8: Cellular Systems and Frequency Reuse
- Cellular concept and frequency reuse

- Co-channel interference and capacity

- Handoff strategies and mobility management

Week 9: Midterm Exam

Week 10-11: Wireless Networking Standards
- Wi-Fi (IEEE 802.11) and its evolution

- 4G LTE and 5G NR (New Radio)

- Future trends in wireless networks

Week 12-13: Channel Coding and Error Control
- Error detection and correction techniques

- Convolutional coding and Viterbi decoding

- Turbo codes and LDPC codes

Week 14: MIMO Systems

- Multiple Input Multiple Output (MIMO) systems
- Spatial diversity and multiplexing

- Beamforming and massive MIMO

Week 15: Wireless Security and Privacy

- Wireless security challenges

- Encryption methods in wireless communications
- Authentication and secure transmission

v

Y]

| - 244 -



LaNaISHUUUSENaUNISEUAIVDSUSRIUS U™

v

Week 16: Final Exam

Textbooks and Reference Materials
1. Main Textbook:

"Wireless Communications: Principles and Practice” by Theodore S. Rappaport
2. Additional References:

"Principles of Communication Systems" by H. Taub and D. Schilling

"Digital Communications” by John G. Proakis

Assessment and Grading
Homework Assignments: 20%

Midterm Exam: 30%

Final Exam: 40%

Class Participation and Teamwork: 10%

Course Policies

1. Attendance: Attendance is mandatory and will contribute to the final grade.

2. Late Submission: Homework submitted after the deadline will incur penalties unless
prior approval is obtained.

3. Academic Integrity: Academic honesty is expected from all students. Plagiarism and
cheating will not be tolerated.

4. Use of Technology: Students may use laptops and tablets during lectures for note-taking
and coursework-related purposes only.

ABET Program Educational Objectives

This course contributes to the following ABET-accredited program educational objectives:
1. Application of Engineering Knowledge: Enhance students' understanding of how wireless
systems function and how they are designed.

2. Problem Solving in Wireless Systems: Equip students to tackle real-world wireless
communication challenges.

3. Lifelong Learning: Prepare students for advancements in wireless communications
through lifelong learning and continuous self-development.

Important Dates

Midterm Exam: TBA

Final Exam: TBA

Homework Submission Deadlines: TBA

Y]

| - 245 -
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Instructor’s Notes

Students are encouraged to stay up-to-date with the latest advancements in wireless
communications and actively participate in class discussions. Regular homework
assignments will help reinforce concepts, and collaboration on projects will simulate real-
world problem-solving scenarios in wireless communications.
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King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

ENE 322 Fundamentals of Optical Electronics, Optic Fibers, and
Transmission Lines 2/2023

Instructor: Dr. Apichai Bhatranand

E-mail: apichai.bha@kmutt.ac.th

Phone: 02-470-9060 Office: CB 40903

Class Hours: Mon 9:30 — 12:20 hrs. at Room CB2301

Office Hours: Mon 13:00 — 15:00 or by appointment. Walk-in is also
welcomed.

Course description: 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.

Pre-requisites: ENE325

Textbook:

“Optical Fiber Communications”, G. Keiser, 4 edition,
McGraw Hill.
“Fiber Optic Communications,” J.C. Palais, 5™ edition,

Pearson/Prentice Hall.

Exam Dates: Exam I on March 28, 2024 from 13:00 — 16:00 hrs.

Exam II on May 21, 2024 from 13:00 — 16:00 hrs.

Course topics:

| - 247 -

No.

Topics Number of hours

1

Introduction of Optics 3

Dielectric Waveguide and propagating conditions 3
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3 Fiber optic cables, types, parameters, production and 3
application

4 Light transmission via optical fiber; attenuation and 3
dispersion

5 Light source and light detector characteristics; Basic 3
modulation and detection

6 Noises in optical receivers 3

7 Basic concept of FTTX 3

8 3

9 3

10 3

11 3

12 3

13 3

14 3

Course Learning OQutcomes (CLOs)

Student Outcomes
At the end of the course, students should be able to: (SC0s)*

1 Produces a problem statement that shows understanding of the 1
problem in 1.1 optical fibers, optical communications, and 1.2
transmission lines

2. Defines a problem procedure or method that will lead to a 1
solution in 2.1 optical fibers, optical communications and 2.2
transmission lines

3. Produces a solution that is appropriate and within reasonable 1
constraints, for a problem in 3.1 optical fibers, optical
communications, and 3.2 transmission lines

Grading policy:

Evaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. Exam T 40 % A 76-100
2. Lixam 11 40 % B+ 70-75
3. Quizzes & Homeworks 20 % B 64-69
Ci 58-63
Total 100 % C 52-57
D+ 46-51
D 40-45

F Less than 40

Professional component

Engineering topics: 90%

General education: 0%

Mathematics and basic sciences: 10%

Person(s) who prepared this description and date of preparation.

Dr. Apichai Bhatranand and Dr. Thorin Theeradejvanichkul, January 2024
Date of last revision January 2024
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KM: King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

ENE 324 Electrical Communication Laboratory II 2/2023
Instructors: Watcharapan Suwansantisuk, Ph.D.

Thorin Theeradejvanichkul, Ph.D.

E-mail: watcharapan.suw(@kmutt.ac.th

Phone: 081-988-8757

Office: CB 40901

Lecture Hours: Section 1: Wed 9:30 am — 12:20 pm, Room CB41005

Section 2: Thu 1:30 pm — 4:20 pm, Room CB41005
Office Hours: Mon 1:30-2:30pm or by appointment via an e-mail

Course Description Experiments on data communication networks, optical fiber inspection,
transmission lines, antenna and electromagnetic waves. Experimental topics
selected from ENE 321, ENE 322, and ENE 323

Pre-requisites: ENE 222 FElectrical Communication Laboratory I
ENE 321 Data Communication Network (can be taken as a co-requisite)

ENE 322 Fundamentals of Optical Electronics, Optic Fibers, and

Transmission Lines (can be taken as a co-requisite)

ENE 323 Fundamentals of Antenna and Electromagnetic Wave
Propagation (can be taken as a co-requisite)
Textbook: N/A
References: Class lecture notes and materials

Course topics:

No. Topics Number of hours
1 Course overview 3
2 Self-study: log-distance pathloss model, simple linear 3

regression, statistical test

Wi-ti signal monitoring

Data analysis and validation

Machine learning

Midterm report consultation

Orthogonal frequency division multiplexing (OFDM)
1. Signal encoding and decoding

8 OFDM 2: Medulation and demodulation 3
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No. Topics Number of hours
9 OFDM 3: Fading and noise 3
10 Midterm 3
11 Optical fiber 3
12 Antenna 3
13 Radio frequency (RF) amplifier characteristics 3
14 Frequency conversion 3
15 Final Exam 3

Course Learning Outcomes (CLOs)

Student Outcomes

experimental results

At the end of the course. students should be able to: (SOs)*
Observes good lab practice and operates instrumentation with ease 6
Determines data that are appropriate to collect and selects appropriate 6
equipment, protocols, etc. for measuring the appropriate variables to

get required data

Uses appropriate tools to analyze data and verities and validates 6

Grading policy:

FEvaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. Midterm project 30 % A 80-100
2. Final demo and presentation 15 % B+ 75-79
4. Assignments 40 % B 70-74
3. Support of learning 15 % C+ 65-69
C 60-64
Total 100 % D+ 55.50
D 50-54

F Less than 50

Professional component
Engineering topics: 90%

General education: 0%

Mathematics and basic scicnces: 109

Person(s) who prepared this description and date of preparation
Walcharapan Suwansantisuk, January 2024

Date of last revision January 2024
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ENE 301 | Probability Theorem and Stochastic 2 (2-0-4)

Systems
ENE 323 | Fundamentals of Antenna and 2 (2-0-4)

Electromagnetic Wave Propagation
ENE 324 | Electrical Communication Laboratory I 1(0-3-2)
ENE 325 | Electromagnetic Fields and Waves 3 (3-0-6)
ENE 330 | Embedded System Development 2 (2-0-4)
ENE 331 | Embedded System Laboratory 1(0-3-2)
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Syllabus: Probability Theory for
Engineers

Course Information

Course Code: ENE 301

Course Credits: 2

Course Instructor: Professor Wuttipong Kumwilaisak

Contact Information: wuttipon.kum@kmutt.ac.th,081-4205674
Office Hours: Upon request

Class Schedule: Tuesday 10:30-12:30

Location: TBA

Course Description

This course introduces fundamental concepts in probability theory and their application to
engineering problems. Emphasis is placed on probabilistic models, random variables,
distributions, expectations, and the analysis of systems under uncertainty. The course is
designed to develop problem-solving skills through rigorous mathematical concepts applied
in engineering contexts.

ABET Learning Outcomes

Upon successtul completion of the course, students will be able to:

1. Apply knowledge of mathematics, science, and engineering to solve problems involving
probabilistic models.

2. Identify, formulate, and solve engineering problems using probability theory.

3. Analyze and interpret data involving random variables and stochastic events.

4. Communicate complex probabilistic concepts clearly and effectively.

5. Function effectively on teams to solve complex engineering problems involving
probability.

Prerequisites

Calculus I and II
Introduction to Linear Algebra

Course Topics and Schedule
Week 1-2: Introduction to Probability
- Sample space, events, and set theory
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- Probability axioms and properties
- Conditional probability and independence

Week 3-4: Random Variables

- Definition of random variables: Discrete and continuous

- Probability mass functions (PMF) and probability density functions (PDF)
- Cumulative distribution functions (CDF)

- Examples: Binomial, Poisson, and Gaussian distributions

Week 5-6: Expectation and Moments

- Expected value, variance, and standard deviation

- Higher-order moments and moment generating functions
- Applications of expectations in engineering

Week 7-8: Joint Probability Distributions

- Joint, marginal, and conditional distributions
- Covariance, correlation, and independence

- Functions of random variables

Week 9: Midterm Exam

Week 10-11: Laws of Large Numbers and Central Limit Theorem
- Weak law of large numbers and applications

- Central Limit Theorem (CLT) and its importance in engineering
- Applications of CLT in data analysis

Week 12-13: Markov Chains

- Introduction to stochastic processes

- Transition matrices and state classifications
- Steady-state analysis of Markov chains

Week 14-15: Engineering Applications of Probability

- Reliability theory and system modeling

- Applications in signal processing, communications, and control systems
- Introduction to Bayesian inference

Week 16: Final Exam

Textbooks and Reference Materials
1. Main Textbook:

"Probability and Statistics for Engineers and Scientists" by Ronald E. Walpole, Raymond H.

Myers, Sharon L. Myers, and Keying E. Ye
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2. Additional References:
"Introduction to Probability Models" by Sheldon Ross
"Probability Theory: The Logic of Science” by E.T. Jaynes

Assessment and Grading
Homework Assignments: 20%

Midterm Exam: 30%

Final Exam: 40%

Class Participation and Teamwork: 10%

Course Policies

1. Attendance: Attendance is mandatory and will contribute to the final grade.

2. Late Submission: Homework submitted after the deadline will incur a penalty unless
prior arrangements are made.

3. Academic Integrity: All students are expected to adhere to the highest standards of
academic honesty. Cheating and plagiarism will not be tolerated.

4, Use of Technology: Only relevant academic tools (laptops, tablets) are allowed during
lectures.

ABET Program Educational Objectives

This course supports the following ABET-accredited program educational objectives:

1. Provide students with the ability to apply advanced mathematical knowledge to
engineering problems.

2. Enhance students' abilities to function on multidisciplinary teams to solve probabilistic
engineering problems.

3. Develop students' abilities to engage in lifelong learning and stay current with
developments in probability theory and its applications.

Important Dates

Midterm Exam: TBA

Final Exam: TBA

Homework Submission Deadlines: TBA

Instructor’s Notes

Success in this course requires a solid understanding of calculus and algebra. Regular
engagement with the material, through both assignments and class participation, is key.
Students are encouraged to actively collaborate in group discussions and seek help
whenever necessary.
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ENE 323

Instructor:
E-mail:

Phone:
Website:
Lecture Hours:
Office Hours:

Course Description

Pre-requisites:

Textbook:

References:

Course topics:
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King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

Fundamentals of Antenna and Electromagnetic Wave Propagation
2/2023

Assoc. Prof. Dr.Rardchawadee Silapunt, Ph.D.
rardchawadee.sil@kmutt.ac.th

02-470-9062 Office: CB 40903

KMUTT LEB2

Thu 17:30 — 19:30 hrs. at CB2301

In-person appointment can be scheduled via an email request.

Basic definitions and theorems, Maxwell’s equations, retarded potentials.
Uniform plane wave, motion of wave in dielectrics and conductors, skin
depth, Poynting 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.

ENE 325

C. Balanis, Antenna Theory: Analysis and Design, 4th edition, John Wiley
& Sons, 2016.

No. Topics Number of hours

1 Maxwell’s Equations, Retarded Potential, and 2
Boundary Conditions

2 Uniform Plane Wave Propagation in Lossless Media 2

3 Uniform Plane Wave Propagation in Lossy Media 2

4 Uniform Plane Wave Polarization, Reflection, and 2
Transmission

5 Introduction to Antenna and Applications 2

6 Source, Line, Antenna, and Electric Field Lines 2

7 Radiation Properties I: Field Regions, Field Pattern, 2
Beamwidth, Radiation Power Density, and Radiation
Intensity

8 Radiation Properties II: Directivity and Gain 2

9 Radiation Properties III: Antenna Efficiency and 2
Polarization

10 Radiation Impedance and Antenna Equivalent 2
Circuits
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2/2
11 Effective Area and Iriis Transmission Lquation 2
12 Linear Wire Antennas: Hertzian Dipole, Dipole, 2
Linear Array, and Log-Periodic
13 Microstrip Antenna and Smart Antenna Svstem 2
14 Antenna Characteristics Measurement 2
Course Learning Outcomes (CLOs)
Student Cutcomes
At the end of the course, students should be able to: (SOs)*

Identify the phenomenon of electromagnetic wave and its propagation 1
in various media

Use principle and tormulae for solving electromagnetic wave 1
propagation problems

Use principle and formulae for solving antenna radiation problems 1
Solve antenna radiation problems 1

Grading policy:

Evaluation methods * Grading I'inal score**

(Direct Assessment) (% Range)
1. Exam 1 35.00 % A 80-100
2.Exam 2 35.00 % Bt 73-79
3. Ilomework and quiz 30.00 % B 66-72
C+ 59-65
Total 100 % C 51-58
D+ 44-50
D 37-43

r Less than 37

Professional component
Engincering topics: 67%

General education: 0%

Mathematics and basic sciences: 33%

Person(s) who prepared this description and date of preparation
Assoc. Prof. Dr.Rardchawadee Silapunt, January 2024

Date of last revision January 2024
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KM: King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

ENE 324 Electrical Communication Laboratory II 2/2023
Instructors: Watcharapan Suwansantisuk, Ph.D.

Thorin Theeradejvanichkul, Ph.D.

E-mail: watcharapan.suw(@kmutt.ac.th

Phone: 081-988-8757

Office: CB 40901

Lecture Hours: Section 1: Wed 9:30 am — 12:20 pm, Room CB41005

Section 2: Thu 1:30 pm — 4:20 pm, Room CB41005
Office Hours: Mon 1:30-2:30pm or by appointment via an e-mail

Course Description Experiments on data communication networks, optical fiber inspection,
transmission lines, antenna and electromagnetic waves. Experimental topics
selected from ENE 321, ENE 322, and ENE 323

Pre-requisites: ENE 222 FElectrical Communication Laboratory I
ENE 321 Data Communication Network (can be taken as a co-requisite)

ENE 322 Fundamentals of Optical Electronics, Optic Fibers, and

Transmission Lines (can be taken as a co-requisite)

ENE 323 Fundamentals of Antenna and Electromagnetic Wave
Propagation (can be taken as a co-requisite)
Textbook: N/A
References: Class lecture notes and materials

Course topics:

No. Topics Number of hours
1 Course overview 3
2 Self-study: log-distance pathloss model, simple linear 3

regression, statistical test

Wi-ti signal monitoring

Data analysis and validation

Machine learning

Midterm report consultation

Orthogonal frequency division multiplexing (OFDM)
1. Signal encoding and decoding

8 OFDM 2: Medulation and demodulation 3
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No. Topics Number of hours
9 OFDM 3: Fading and noise 3
10 Midterm 3
11 Optical fiber 3
12 Antenna 3
13 Radio frequency (RF) amplifier characteristics 3
14 Frequency conversion 3
15 Final Exam 3

Course Learning Outcomes (CLOs)

Student Outcomes

experimental results

At the end of the course. students should be able to: (SOs)*
Observes good lab practice and operates instrumentation with ease 6
Determines data that are appropriate to collect and selects appropriate 6
equipment, protocols, etc. for measuring the appropriate variables to

get required data

Uses appropriate tools to analyze data and verities and validates 6

Grading policy:

FEvaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. Midterm project 30 % A 80-100
2. Final demo and presentation 15 % B+ 75-79
4. Assignments 40 % B 70-74
3. Support of learning 15 % C+ 65-69
C 60-64
Total 100 % D+ 55.50
D 50-54

F Less than 50

Professional component
Engineering topics: 90%

General education: 0%

Mathematics and basic scicnces: 109

Person(s) who prepared this description and date of preparation
Walcharapan Suwansantisuk, January 2024

Date of last revision January 2024
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KM: King Mongkut’s University of Technology Thonburi
U'IT Department of Electronics and Telecommunication Engineering
ENE/EIE 325 Electromagnetic Fields and Waves 1/2024
Instructor: Assoc. Prof. Dr.Rardchawadee Silapunt, Ph.D.
E-mail: rardchawadee.sil@kmutt.ac.th
Phone: 02-470-9062 Office: CB 40903
Website: KMUTT LEB2
Lecture Hours: ENE: Fri 14:30 — 17:20 hrs. at SC2109

EIE: Wed 9.30 — 12.20 hrs. at CB41004
Office Hours: In-person appointment can be scheduled via an email request.

Course Description 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.

Pre-requisites: N/A

Textbook: W. Hayt and J. Buck, Engineering Electromagnetics, 9th edition,
McGraw-Hill Education, 2011.

References: -

Course topics:

No. Topics Number of hours
1 Introduction on Electrostatics and Electric Field 3
2 Vectors and Coordinate Systems 3
3 Coulomb’s Law and Faraday Experiment 3
4 Electric Flux, Gauss’s Law, and Divergence 3
5 Electric potential and Gradient 3
6 Conductor and Boundary Conditions 3
7 Dielectric Boundary Conditions and Capacitance 3
8 Introduction to Magnetostatics and applications 3
9 Bio-Savart’s Law and Ampere’s Law 3
10 Magnetic Flux Density, Magnetic Potential, 3
Magnetization, and Materials

11 Magnetic Force, Magnetic Boundary Conditions, and 3
Inductance

12 Time-Varying Fields, Faraday’s Law, and 3
Electromotive Force

13 Displacement Current and Maxwell’s Equations 3

14 Uniform Plane Wave and Its Properties 3
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Course Learning Outcomes (CLOs)

Student Outcomes
At the end of the course, students should be able to: (SOs)*
Identify the phenomenon of electricity and magnetism in static and 1
dynamic conditions
Use principle and formulae for solving electromagnetic problems 1
Solve electromagnetic problems 1
Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Exam 1 35.00 % A 80-100
2. Exam 2 35.00 % B+ 73-79
3. Homework and quiz 30.00 % B 65-72
C+ 57-64
Total 100 % C 50-56
D+ 43-49
D 35-42
F Less than 35

Professional component
Engineering topics: 33%

General education: 0%

Mathematics and basic sciences: 67%

Person(s) who prepared this description and date of preparation
Assoc. Prof. Dr.Rardchawadee Silapunt, August 2024

Date of last revision August 2024
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KM King Mongkut’s University of Technology Thonburi
UTI— Department of Electronics and Telecommunication Engineering
Svllabus
Subject: ENE 330 Embedded System Development (2 Credits) 2/2023
Program: Bachelor of Engineering
in Electrical Communication and Electronic Engineering (ECEE)
Instructor: Pinit Kumhom, Ph.D. Email: pimit. kum@kmutt.ac.th CB40908/1
Werapon Chiracharit, Ph.D. Email: werapon.chi@kmutt.ac.th Staff Office
Auapong Yaicharoen Email: auapong.vai@kmutt.ac.th Dept. Office
Phone: 02-470-9070 (Department Number)
Website: A Classroom on MS Teams and LEB2
Lecture Hours: Tuesday 6:30pm — 8:20pm at CB2201
Online class: N/A
Office Hours: Mon 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description Embedded system application domains and their ecosystems. Design challenges
and design process in embedded system development. Hardware targets for
embedded applications. Embedded software development: Embedded system
booting and operating systems; Development of embedded system for a
selected capstone project.

Pre-requisites: ENE 334
Co-requisites ENE 331
Textbook: Peter Marwedel, Embedded System Design: Embedded Systems Foundations

of Cyber-Physics Systems, 2t ed., Springer International Publishing, 2011.

References: 1. Philip Simpson, FPGA Design: Best Practices for Team-based Design, 15t
ed, New York, NY: Springer, 2010.
2. Design Automation Standard Committee of IEEE Computer Society, IEEE
Standard for VHDL Language Reference Manual, IEEE Std 1076-2019,
Revision of IEEE Std 1076-2008, New York, NY: The Institute of Electrical
and Electronics Engineers (IEEE), Inc., 2019,
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Course topics:

No Topics Number of hours

Lecture Lab Self-study
(ene 330) | (ene 331) | (Recitation)

1 | Embedded system ecosystem and applications based 2 - 9
on the cyber-physics system model:
- Cyber-physics system definition and motivation
- Application area, examples, educational
concept
- Common characteristics

2 Challenges in embedded system design and design 2 - 9
flow
3 | Specification and Modeling 6 - 18

- Requirements, models of computation

- Methods in describing problems based on
models of computation

- Selected examples

4 | Embedded system hardware (incorporation with ENE 6 9 9
331
5 | Embedded system software development (incorporate 6 15 15

with ENE 331)
- Booting up embedded systems and operating
systems
- Embedded software development

6  Validation and evaluation of embedded systems 4 9 9
((incorporation with ENE 331)

7 | Capstone project of embedded system application 4 12 36
(incorporation with ENE 331)

Total 30

Course Learning Outcomes (CLOs)

Student Outcomes
At the end of the course, students should be able to: (SOs)*
Specify an embedded system for solving specific needs 2
Generate alternative solutions to specific embedded design challenges 2
Validate and evaluate a solution for solving specific problem of embedded 2
system application using suitable tools and analysis methods
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Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Examinations 40 % A 80-100
2. Term project 40 % B+ 7379
3. Attending, Quizzes & Homework 20 % .
B 66-72
Total 100 %
C+ 58-65
C 50-57
D+ 42-49
D 35-41
F Less than 35

Professional component
Engineering topics: 95%

General education: 0%
Mathematics and basic sciences: 5%

Person(s) who prepared this description and date of preparation
Dr. Pinit Kumhom, January 2024

Date of last revision January 2024
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KM King Mongkut’s University of Technology Thonburi
Department of Electronics and Telecommunication Engineering
Svllabus
Subject: ENE 331 Embedded System Development Laboratory (1 Credits) 2/2023
Program: Bachelor of Engineering
in Electrical Communication and Electronic Engineering (ECEE)
Instructors: Pinit Kumhom, Ph.D. Email: pimit. kum@kmutt.ac.th CB40908/1
Werapon Chiracharit, Ph.D. Email: werapon.chi@kmutt.ac.th Staff Office
Auapong Yaicharoen Email: auapong.vai@kmutt.ac.th Dept. Office
Phone: 02-470-9070 (Department Number)
Website: A Classroom on MS Teams and LEB2

Lab Hours/Place:  Sec 1: Tuesday 9:30am — 12:20pm/CB40905
Sec 2: Wednesday 1:30pm — 4:20pm/CB40905
Sec 3: Wednesday 5:30pm — 8:20pm/CB40905
Online class: N/A
Office Hours: Mon 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description Embedded system application domains and their ecosystems. Design challenges
and design process in embedded system development. Hardware targets for
embedded applications. Embedded software development: Embedded system
booting and operating systems, Development of embedded system for a
selected capstone project.

Pre-requisites: ENE 232
Co-requisites ENE 330
Textbook: Peter Marwedel, Embedded System Design: Embedded Systems Foundations

of Cyber-Physics Systems, 2t ed., Springer International Publishing, 2011.

References: 1. Philip Simpson, FPGA Design: Best Practices for Team-based Design, 15t
ed, New York, NY: Springer, 2010.
2. Design Automation Standard Committee of IEEE Computer Society, /[EEE
Standard for VHDL Language Reference Manual, IEEE Std 1076-2019,
Revision of IEEE Std 1076-2008, New York, NY: The Institute of Electrical
and Electronics Engineers (IEEE), Inc., 2019.
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Course topics:

No Topics Number of hours

Lab Self-study
(enne 331) | (Recitation)

1 | Embedded system hardware development targeting 15 9
Programmable System-on-Chip (PSoC) Chip (Zynq 7000)
(incorporation with ENE 330)

2 | Embedded system software development on a customized 9 15
embedded hardware platform
(incorporation with ENE 330)

3 | Validation and evaluation of embedded systems 9 9
(incorporation with ENE 330)

4 | Capstone project of embedded system application 12 36
(incorporation with ENE 330)

Total 45

Course Learning OQutcomes (CLOs)

Student Outcomes
At the end of the course, students should be able to: (SOs)*

use suitable development tools in creating, validating, and verifving digital 6
system implementation of embedded hardware targeting FPGA

Generate alternative solutions to specific embedded design challenges 6

Validate and evaluate a solution for solving specific problem of embedded 6
system application using suitable tools and analysis methods
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Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Examination 20 % A 80-100
2. Lab work 40 % B+ 7379
3. Term project 20 % .
(incorporating with ENE 330) B 66-72
4. Attending and work ethics 20 %
C+ 58-65
Total 100 % C 50-57
D+ 42-49
D 35-41
F Less than 35

Professional component
Engineering topics: 95%

General education: 0%
Mathematics and basic sciences: 5%

Person(s) who prepared this description and date of preparation
Dr. Pinit Kumhom, January 2024

Date of last revision January 2024



LANEITHUUUTENAUNITEUAIVDSUTDIUT YY1 |-267-

U v

3.3 AFODNLUULAEAITNIIUYD

LAV NSANUIAULAL AT FUNA

= a
LNBINT1UINTT
.- Fo3an WA
FREIU . .
(n9199naY) AIURANGNS
ENE 230 | Basics of Algorithms and Data Structure 2 (2-0-4)
ENE 231 | Digital System Engineering 2 (2-0-4)
ENE 232 | Digital System Engineering Laboratory 1(0-3-2)
ENE 320 | Wireless Communication 2 (2-0-4)
ENE 321 | Data Communication Network 2 (2-0-4)
ENE 322 | Fundamentals of Optical Electronics, 3 (3-0-6)
Optic Fibers, and Transmission Lines
ENE 334 | Microprocessor-based Computer Systems 3 (3-0-6)
ENE 335 | Computer System Laboratory 1(0-3-2)
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ENE 230

BASICS OF ALGORITHMS AND DATASTRUCTURE

Thursday 10:30 — 12:30

Week 1

Agenda

* Introduction to ENE 230
* Course description
» Course learning outcome

* Other stuffs
* Contactinformation
* Course materials and references
* Schedule
* Grading
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Course Learning Outcomes

After this course, students should

- Be able to explain what is an algorithm

- Know how to use algorithms to solve problems

- Know which algorithm should be used for a specific type of problem

- Use appropriate data structures with a chosen algorithm and program to solve a problem
- Analyze and compare efficiency of each algorithm

- Be able to explain basic idea of a recursive function and analyze it

- Compare various sorting and searching algorithms in terms of efficiency and can apply toa
selected problem

Course Description

* Algorithmic problem solving
* Running time complexity
* Basic data structures: arrays, table, gueues, 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 electronic and infocommunication
engineering.
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Contact Information

Instructor: Auapong Yaicharoen

* Email: auapong.vai@kmutt.ac.th

* Microsoft teams: https://tinyurl.com/uunjjwbi

Course materials and references

* All materials will be posted on Microsoft teams in the “Files” section

* References:
¢ In this course, this book will be used as the main reference:

Introduction to Algorithms, 3rd Edition (The MIT Press) 3rd Edition

* Other sources of materials are welcome, for example,

* Youtube
* Websites
* Other textbooks or papers
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Schedule (tentative)

Date Week Mon Tue Wed Thu Fri Sat Sun
Aug-66 1 7 8 9 10 11 12 13
Aug-66 2 14 15 16 17 18 19 20
Aug-66 3 21 22 23 24 25 26 27

Aug - Sep 66 4 28 29 30 31 1 2 3
Sep-66 5 4 5 6 7 8 9 10
Sep-66 11 12 13 14 15 16 17
Sep-66 6 18 19 20 21 22 23 24

Sep - Oct 66 i 25 26 27 28 29 30 1
Oct-66 8 2 3 4 5 6 7 8
Oct-66 9 9 10 11 12 13 14 15
Oct-66 10 16 17 18 19 20 21 22

T o2 2 25 26 27 28 29

Oct - Nov 66 11 30 31 1 2 3 4 5
Nov-66 12 6 7 8 9 10 11 12
Nov-66 13 13 14 15 16 17 18 19
Nov-66 14 20 21 22 23 24 25 26

Nov - Dec 66 15 27 28 29 30 1 2 3
Dec-66 4 5 6 7 8 9 10
Dec-66 11 12 13 14 15 16 17
Dec-66 18 19 20 21 22 23 24

Grading

Examination
* Exam1l: 20%
* Exam2: 30%
* Exam3: 30%

On-site attendance
* 5%

Assignments and quizzes
* 15%
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KM . King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

ENE 231 Digital System Engineering (2 Credits) 2/2023
Instructors: Pinit Kumhom, Ph.D. Email: pinit kum@kmutt.ac.th
Phone: 02-470-9075 Office:

Website: A Classroom on MS Teams and LEB2

Lecture Hours: Monday 8:30pm — 10:20pm at CB2201

Online class: N/A

Office Hours: Mon 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description Information: definition and quantification of information, encoding using digital
bitstring; 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 systems 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.

Pre-requisites: None

Co-requisite: ENE 232

Textbook: John F. Wakerly, “Digital Design: Principle and Practices”, 4" Edition,
Prentice Hall, 2007.

References: 1. The staff of M.1.T. 6.004, Computation Structure, Website,
https://computationstructures.org/

2. Pong. P. Chu, “RTL Hardware Design Using VHDL”, 1% ed., A Wiley

Interscience publication, 2006

3. Design Automation Standard Committee of IEEE Computer Society, IEEE
Standard for VHDL Language Reference Manual, IEEE Std 1076-2019,
Revision of IEEE Std 1076-2008, New York, NY: The Institute of Electrical
and Electronics Engineers (IEEE), Inc., 2019.
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Course topics:

No. Topics Number of
hours
1 Basics of digital system abstraction 2
2 Information quantification and codes 2
3 Combinational system principles and Boolean algebra 2
4 Sequential system principles 2
5 Digital representations of numbers 2
6 Arithmetic and logic unit (ALU) and design trade-off 4
7 ROM, RAM and programmable logic blocks 2
8 Data routers and data converters 4
9 Finite state machine (FSM) design 4
10 Data-to-device data transfer (communication) 4
11 Introduction to Simple RISC processor 2

Course Learning Outcomes (C1L.Os)

Student Outcomes
At the end of the course, students should be able to: (SOs) *
Analyze a logic-level digital system to find its function and timing 1
Synthesize a logic level digital system given functional description 1
Compare different types of digital hardware 1
Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Midterm 40 % A 80-100
2. Final 20 % B+ 73-79
3. Term project* 20 % B 66-72
4. Participation& Quiz& Homework 20 % C+ 58-65
C 50-57
Total 100 % D+ 42-49
D 35-41
* the same project as of ENE 232 F Less than 35

Professional component
Engineering topics: 95%

General education: 0%
Mathematics and basic sciences: 5%

Person(s) who prepared this description and date of preparation
Dr. Pinit Kumhom, January 2024

Date of last revision January 2024
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KM . King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

ENE 232 Digital System Engineering Laboratory (1 Credits) 2/2023

Instructors: Pinit Kumhom, Ph.D. Email: pinit. kum(@kmutt.ac.th
Werapon Chiracharit, Ph.D. Email: werapon.chi@kmutt.ac.th
Auapong Yaicharoen Email: avapong. yail@kmutt.ac.th

Phone: 02-470-9075 Office: CB 40908/1

Website: A Classroom on MS Teams and LEB2

Lecture Hours: Sec 1 on Monday, 10:30pm — 1:20pm at CB40905
Sec 2 on Tuesday, 1:30pm — 4:20pm at CB40905

Online class: N/A

Office Hours: Mon 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description Laboratories for study or verification of digital system systems selected from
ENE 231: digital system description using hardware description languages
(HDLs), simulations, synthesis, implementation using standard ICs,
implementation of digital system on FPGA chip, and experiments to verify the

implementations.
Pre-requisites: None
Co-requisite: EIE 232
Textbook: None
Lab Manual There will be lab worksheets provided for the lab sessions.
References: 1. John F. Wakerly, “Digital Design: Principle and Practices”, 4" Edition,

Prentice Hall, 2007.
2. The staff of M.I.T. 6.004, Computation Structure, Website,

https://computationstructures.org/

3. Pong. P. Chu, “RTL. Hardware Design Using VHDL”, 1% ed., A Wiley

Interscience publication, 2006

4. Design Automation Standard Committee of IEEE Computer Society, IEEE
Standard for VHDL Language Reference Manual, IEEE Std 1076-2019,
Revision of IEEE Std 1076-2008, New York, NY: The Institute of Electrical
and Electronics Engineers (IEEE), Inc., 2019.
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Course topics:
No. Topics Number of
hours
1 CMOS inverter: circuit, logic level, propagation delay, 3
contamination delay
2 Standard CMOS ICs characteristics 3
3 Combination logic design, verification, and test using standard ICs 3
4 Memory Devices: Latches, Flip-flops, Registers 3
5 Shift registers, counters, and timers 3
6 FPGA verification and test of RTL digital systems: 30

- Interfacing with peripheral devices

- Device-to-Device communications

- Finite state machine (FSM) design

- Verification of selected RISC processor

Course Learning Outcomes (CLOs)

Student Outcomes
At the end of the course, students should be able to: (SOs)*
Use EDA tools in verification and test of a digital system 6
Use equipment and tools in laboratory test of a digital system 6
Design a digital system for a moderate complex task 2

Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Practice Examination 15 % A 80-100
2. Final Examination 15 % B+ 73-79
3. Term project* 30 % B 66-72
4. Lab reports 20 % C+ 58-65
5. Attending and work ethics 20 % C 50-57
D+ 42-49
Total 100 % D 35-41
F Less than 35
* same project as EIE 231

Professional component
Engineering topics: 95%

General education: 0%
Mathematics and basic sciences: 5%

Person(s) who prepared this description and date of preparation

Dr. Pinit Kumhom, January 2024

Date of last revision January 2024
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Syllabus: Wireless Communications

Course Information

Course Code: ENE 320

Course Credits: 3

Course Instructor: Professor Wuttipong Kumwilaisak
Contact Information: wuttipong.kum@kmutt.ac.th
Office Hours: TBA

Class Schedule: TBA

Location: TBA

Course Description

This course provides an introduction to wireless communication systems and the
fundamental principles that govern their design. Topics include propagation models,
modulation techniques, multiple access schemes, and channel coding. The course places
emphasis on cellular communication systems, Wi-Fi networks, and future wireless
standards. The course is structured to equip students with the tools and methodologies to
analyze and design wireless communication systems.

ABET Learning Outcomes

Upon successful completion of this course, students will be able to:

1. Apply knowledge of mathematics, engineering principles, and communications theory to
the design of wireless systems.

2. Identify, formulate, and solve complex engineering problems specific to wireless
communication systems.

3. Analyze and evaluate the performance of wireless communication systems.

4. Communicate technical information related to wireless technologies effectively.

5. Function on multidisciplinary teams to design and simulate wireless communication
systems.

Prerequisites

Signals and Systems

Basic Communication Systems
Probability and Stochastic Processes

Y]
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Course Topics and Schedule

Week 1-2: Introduction to Wireless Communications

- Evolution of wireless systems

- Wireless communication channels and their characteristics

- Signal propagation models: Free-space, multipath, and fading

Week 3-4: Modulation Techniques

- Digital modulation schemes: BPSK, QPSK, QAM

- Bandwidth and power efficiency

- Error performance of modulation schemes in wireless environments

Week 5-6: Multiple Access Techniques

- Frequency Division Multiple Access (FDMA)

- Time Division Multiple Access (TDMA)

- Code Division Multiple Access (CDMA)

- Orthogonal Frequency Division Multiple Access (OFDMA)

Week 7-8: Cellular Systems and Frequency Reuse
- Cellular concept and frequency reuse

- Co-channel interference and capacity

- Handoff strategies and mobility management

Week 9: Midterm Exam

Week 10-11: Wireless Networking Standards
- Wi-Fi (IEEE 802.11) and its evolution

- 4G LTE and 5G NR (New Radio)

- Future trends in wireless networks

Week 12-13: Channel Coding and Error Control
- Error detection and correction techniques

- Convolutional coding and Viterbi decoding

- Turbo codes and LDPC codes

Week 14: MIMO Systems

- Multiple Input Multiple Output (MIMO) systems
- Spatial diversity and multiplexing

- Beamforming and massive MIMO

Week 15: Wireless Security and Privacy

- Wireless security challenges

- Encryption methods in wireless communications
- Authentication and secure transmission

v

Y]
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Week 16: Final Exam

Textbooks and Reference Materials
1. Main Textbook:

"Wireless Communications: Principles and Practice” by Theodore S. Rappaport
2. Additional References:

"Principles of Communication Systems" by H. Taub and D. Schilling

"Digital Communications” by John G. Proakis

Assessment and Grading
Homework Assignments: 20%

Midterm Exam: 30%

Final Exam: 40%

Class Participation and Teamwork: 10%

Course Policies

1. Attendance: Attendance is mandatory and will contribute to the final grade.

2. Late Submission: Homework submitted after the deadline will incur penalties unless
prior approval is obtained.

3. Academic Integrity: Academic honesty is expected from all students. Plagiarism and
cheating will not be tolerated.

4. Use of Technology: Students may use laptops and tablets during lectures for note-taking
and coursework-related purposes only.

ABET Program Educational Objectives

This course contributes to the following ABET-accredited program educational objectives:
1. Application of Engineering Knowledge: Enhance students' understanding of how wireless
systems function and how they are designed.

2. Problem Solving in Wireless Systems: Equip students to tackle real-world wireless
communication challenges.

3. Lifelong Learning: Prepare students for advancements in wireless communications
through lifelong learning and continuous self-development.

Important Dates

Midterm Exam: TBA

Final Exam: TBA

Homework Submission Deadlines: TBA

Y]
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Instructor’s Notes

Students are encouraged to stay up-to-date with the latest advancements in wireless
communications and actively participate in class discussions. Regular homework
assignments will help reinforce concepts, and collaboration on projects will simulate real-
world problem-solving scenarios in wireless communications.
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KM King Mongkut’s University of Technology Thonburi
Department of Electronics and Telecommunication Engineering

ENE 321 Data Communication Network 1/2024
Instructor: Paisarn Sonthikorn, Ph.D.
E-mail: paisarn.sonf@kmutt.ac.th
Phone: 02-470-9059 Office: CB 40903
Website: KMUTT LEB2
Lecture Hours: Tue 14:40 — 16:40 hrs. at SC2109
Office Hours: In-person appointment can be scheduled via an email request.

Course Description 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.
Pre-requisites: N/A
Textbook: S. Keshav, An Engineering Approach to Computer Networking: ATM
Networks, the Internet, and the Telephone Network, Addison-Wesley,
1997,
References: L. L. Peterson and B. S. Davie, Computer Networks: A System Approach,

Sixth Edition, Elsevier, 2022,

Andrew S. Tanenbaum and David J. Wetherall, Computer Networks, 5t
Edition, Prentice Hall, 2010.

Course topics:

Topics Number of hours

Course Introduction
Telephone Networks
The Internet
Protocol Layering
System Design
Multiple Access
Link-level Flow and Error Control
Interconnection
Delay Models

TCP & UDP

Cloud Networks
Network Securities

5:5‘\ooo\loxmbww_02
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Course Learning Outcomes (C1.0s)
Student Qutcomes

At the end of the course, students should be able fo: (SOs)*

Produce a problem statement that shows understanding of the problem 1

in data communication networks

Apply knowledge in data communication networks to lead to a 1

solution

Produce an appropriate solution to a data communication networks 1

problem within reasonable constraint

Grading policy:

Evaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. Quizzes 20 % A 80-100
2. Term study 30% B+ 73-79
3. Participation 10% B 66-72
4. Final exam 40% C+ 59-65
C 52-58
Total 100 % D+ 43-51
D 39-44

F Less than 38

Professional component
Engineering topics: 95%

General education: 0%
Mathematics and basic sciences: 5%

Person(s) who prepared this description and date of preparation
Dr. Paisamn Sonthikorn, August 2024

Date of last revision August 2024
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King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

ENE 322 Fundamentals of Optical Electronics, Optic Fibers, and
Transmission Lines 2/2023

Instructor: Dr. Apichai Bhatranand and Dr. Thorin Theeradejvanichkul

E-mail: apichai.bha@kmutt.ac.th and thorin.the@kmutt.ac.th

Phone: 02-470-9060 Office: CB 40903

Class Hours: Mon 9:30 — 12:20 hrs. at Room CB2301

Office Hours: Mon 13:00 — 15:00 or by appointment. Walk-in is also
welcomed.

Course description: 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.

Pre-requisites: ENE325

Textbook:

“Optical Fiber Communications”, G. Keiser, 4 edition,
McGraw Hill.
“Fiber Optic Communications,” J.C. Palais, 5™ edition,

Pearson/Prentice Hall.

Exam Dates: Exam I on March 28, 2024 from 13:00 — 16:00 hrs.

Exam II on May 21, 2024 from 13:00 — 16:00 hrs.

Course topics:

| - 282 -

No.

Topics Number of hours

1

Introduction of Optics 3

Dielectric Waveguide and propagating conditions 3
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3 Fiber optic cables, types, parameters, production and 3
application

4 Light transmission via optical fiber; attenuation and 3
dispersion

5 Light source and light detector characteristics; Basic 3
modulation and detection

6 Noises in optical receivers 3

7 Basic concept of FTTX 3

8 3

9 3

10 3

11 3

12 3

13 3

14 3

Course Learning OQutcomes (CLOs)

Student Outcomes
At the end of the course, students should be able to: (SC0s)*

1 Produces a problem statement that shows understanding of the 1
problem in 1.1 optical fibers, optical communications, and 1.2
transmission lines

2. Defines a problem procedure or method that will lead to a 1
solution in 2.1 optical fibers, optical communications and 2.2
transmission lines

3. Produces a solution that is appropriate and within reasonable 1
constraints, for a problem in 3.1 optical fibers, optical
communications, and 3.2 transmission lines

Grading policy:

Evaluation methods * Grading Final score**

(Direct Assessment) (% Range)
1. Exam T 40 % A 76-100
2. Lixam 11 40 % B+ 70-75
3. Quizzes & Homeworks 20 % B 64-69
Ci 58-63
Total 100 % C 52-57
D+ 46-51
D 40-45

F Less than 40

Professional component

Engineering topics: 90%

General education: 0%

Mathematics and basic sciences: 10%

Person(s) who prepared this description and date of preparation.

Dr. Apichai Bhatranand and Dr. Thorin Theeradejvanichkul, January 2024
Date of last revision January 2024
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KM’ King Mongkut’s University of Technology Thonburi

Department of Electronics and Telecommunication Engineering

Svllabus
Subject: ENE 334 Microprocessor-based Computer System (3 credits)
Program: Bachelor of Engineering

in Electrical Communication and Electronic Engineering (ECEE)
Semester 1/2024

Instructors: Auapong Yaicharoen Email: auapong.yai@kmutt.ac.th

Phone: Office: Staff Office 02-470-9070 (Department Number)

Course Websites: A Classroom on LEB2

Lecture Hours: Thu 1:30pm — 4:20pm at CB40908/3, CB41002 (Onsite Broadcast)
Online class: N/A

Office Hours: Mon 13:00 — 16:00 or by appointment. Walk-in is also welcomed.

Course Description 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 IO 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.

Pre-requisites: ENE 231, ENE 232

Textbook: Patterson, David A. and Hennessy, John L., “Computer Organization and
Design: The Hardware/Software Interface”, Morgan Kaufmann Publishers, 4th
edition, 2012

References: 1. The staff of M.L. T 6.004, “Computation Structure”, Available on https://
computationstructures.org/index.html (under the term of uses on https://

computationstructures.org/terms. html)
2. Cobbaut, Paul, “Limux Fundamentals”, NetSec BVBA, published under the GNU
Free Documentation License, 2015

2. William Hohl, “ARM Assembly Language: Fundamentals and Techniques”,
CRC, 2009

3. Joseph Yiu, “The Definitive Guide to the ARM Cortex-M0”, Newnes, 2011.

4. AMBA Specification, ARM Developer Website, Available online on https://
developer.arm.com/documentation/thi0011/a/?lang=en

5. AMBA AXI Protocol Specification, ARM Developer Website, Available online
on https://developer.arm.com/documentation/ihi0022/latest/
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Course Topics

No. Topics Number of hours
Lecture Self-study
(in-class (flipped-class
activities) | lectures, readings,
homework)
1 | Overview of computation structure (computation systems) 3 6
2 | Instruction Set Architecture: a case of Beta CPU 3 9
3 | Hardware Design of RISC CPU: a case of Beta CPU on FPGA 9 27
4 | Assembly Language: a case of Beta ISA 3 9
5 | Introduction to C language and Compilers 6 18
6 | Procedures & Stacks 3 9
7 | Memory Hierarchy and Virtual Memory 6 18
8 | Interrupts and Devices : I/O peripheral hardware, interrupt handlings 6 18
9 | Introduction to Operating System 3 9
10 | System-level Communication (Interconnection) 3 18
Total 45 132
Course Learning OQutcomes (CLOs)
At the end of the course, students should be able to: Student Outcomes
(SOs)*
Describe roles of computation systems in solving problems 1
Generate, validate, and compare alternative designs of key components of 1
microprocessing unit
Describe roles and issues of operating system in small computation systems 1
Design computation systems in single chip or single board for solving issues 1
in selected embedded system applications
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Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (%o Range)
1. Examinations 50 % A 80-100
2. Term project 30 %
3. Attending, In-class exercises, Homework 20 % B+ 73-79
Total 100 % B 66-72
C+ 58-65
C 50-57
D+ 42-49
D 35-41
F Less than 35

Professional component
Engineering topics: 90 %

General education: 0 %

Mathematics and basic sciences: 10 %

Person(s) who prepared this description and date of preparation

Auapong Yaicharoen, August 2024

Date of last revision August 2024
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KM King Mongkut’s University of Technology Thonburi
Department of Electronics and Telecommunication Engineering
Project Assignment
Subject: ENE 335 Microprocessor-based Computer System Laboratory (1 credit)
Program: Bachelor of Engineering

in Electrical Communication and Electronic Engineering (ECEE)
Semester 2/2024

Instructors: Dr. Ravivudh Khun-in Email: Office: vDeSi Lab, CB40908/1

Phone: 02-470-9070

Course Websites: A Classroom on LEB2 and Teams

Lecture Hours: Sec 1: Wednesday 1:30pm — 4:20pm at CB40905 or CB40901
Sec 2: Wednesday 4:30pm — 7:20pm at CB40905 or CB40901

Online class: N/A

Office Hours: Meon 13:00 — 15:00 or by appointment. Walk-in is also welcomed.

Course Description Laboratory works for a selected design, verification, and test of microprocessor-
based computation system.

Pre-requisites: ENE 334

Textbook: Patterson, David A. and Hennessy, John L., “Computer Organization and
Design: The Hardware/Software Interface”, Morgan Kaufmann Publishers, 4th
edition, 2012

References: 1. The staff of M.L. T 6.004, “Computation Structure”, Available on https://
computationstructures.org/index.html (under the term of uses on https://

computationstructures.org/terms.html)
2. Cobbaut, Paul, “Limux Fundamentals”, NetSec BVBA, published under the GNU
Free Documentation License, 2015

3. William Hohl, “ARM Assembly Language: Fundamentals and Techniques”,
CRC, 2009

4. Joseph Yiu, “The Definitive Guide to the ARM Cortex-M0O”, Newnes, 2011.

5. AMBA Specification, ARM Developer Website, Available online on https://
developer.arm.com/documentation/ihi0011/a/?lang=en

6. AMBA AXI Protocol Specification, ARM Developer Website, Available online
on https://developer. arm.com/documentation/ihi0022/latest/
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Course Topics

No. Topics Number of hours
Lab Self-study

1 | CPU design and verification: a case of RISC CPU 9 27

2 | Verification of RISC CPU using FPGA 9 18

3 | Introduction to operating system for embedded system 3 6

4 | Introduction to embedded software development 9 18

5 | Peripheral devices 9 18

6 | Computation system interconnection: a case of multiprocessor system 6 18
Total 45 105

Course Learning Outcomes (CLOs)

At the end of the course, students should be able to: Student Outcomes
(SOs)*
Collect data for verification of a design in development of microprocessor- 6
based computation system
Analyze collected data for verification of a design in development of 6
microprocessor-based computation system
Draw conclusion of the data analysis in process of design verification 6
Grading policy:
Evaluation methods * Grading Final score**
(Direct Assessment) (% Range)
1. Lab work report 30 % A 80-100
2. Project 30 %
3. Examination 20 % B+ 73-79
3. Attending & Work Ethics 20 % B 66-72
Total 100 % O+ 58.65
C 50-57
Dt 42-49
D 35-41
F Less than 35

Professional component
Engineering topics: 95 %

General education: 0 %
Mathematics and basic sciences: 5 %

Person(s) who prepared this description and date of preparation
Dr. Ravivudh Khun-in January 2025

Date of last revision January 2024
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