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1. Suuniginfiseunaeaangns
46 mhene

2. aseaframdngns
seaudIgyeun

LAY 1 WUUIYINIS 1.1

OBE 2

MIAIY1UIAU/Required Course 46  Miwng
3w unu/Core Course 6 Wuwhn
INBINUG/Master Thesis 40 yiIwnn

JIUARDANGNGAT 46 Nin
WNU 1 WUUBINIS 1.2

NUINIYUIAU/Required Course 22 e
v unu/Core Course nuwhn
Hnviaugnavnssu/industrial Internship 4 mhein
INYTUNUS/Master Thesis 12 wilehn

nunIvLaen/Elective Course 24 REAn
3%’1L§aﬂﬁb’ﬂﬂ/6eneral Elective Course 24 WA

JIUARBANGNGAT 46 NAn
WA 2 WUUAIBITN

NUINIY1UIRAU/Required Course 16 wU?Ein
Aw1unu/Core Course nILAn
Hnvihaugnavngsu/industrial Internship 4 i
a1stinus/Master Project nawfn

nuITLaen/Elective Course 30 wIYhn
S deniil/General Elective Course 30 wUwhn

JIUARBANGNGAT 46 NAn
3. 519739 I ULARZULINIVILAZITUIUNUIUARA
WAL 1 WUUIYINIg 1.1
MIAIY1UIAU/Required Course
v uknu/Core Course
AIUIUNUAA
EDGELY Fasedn (ussee/UfUR/Anundenuies)
Code Course Credits (Lecture/Practice/Self-study
Hours)
090245001 sz leuTsiveIdgnamnsy 30.6)

(Industrial Research Methodology)
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Fununluardemnssulniiuazaeuiomes
090245005 | (Seminar in Electrical and Computer 3(3-0-6)
Engineering)

Ingdnus/Master Thesis

FUIUNULAA
S Yos1e3v1 (uss8M8/UUR/Anendaenuies)
Code Course Credits (Lecture/Practice/Self-study
Hours)
090245097 TATHID 40
(Master Thesis)
WAL 1 WUUAYINT 1.2
NUINIY1UIAU/Required Course
v unu/Core Course
FUIUNULAA
S Yos1e3v1 (uss8M8/UUR/Anedaenuies)
Code Course Credits (Lecture/Practice/Self-study

Hours)

531 08UTRI T T0RE1NTIY
090245001 ) ) 3(3-0-6)
(Industrial Research Methodology)

duuuntuanuidnssulninlasreuimes
090245005 | (Seminar in Electrical and Computer 3(3-0-6)

Engineering)

Hnviaugnavnssyu/industrial Internship

FUIUNUWAA
S Ya31g3v (uss8M8/UUR/AnendagnuLes)
Code Course Credits (Lecture/Practice/Self-study
Hours)
Hnvihauenannssu
090245099 - _ 4
(Industrial Internship)
Inelnus/Master Thesis
FUIUNUWAA
S Yasgivn (uss8M8/UUR/AnendaenuLes)
Code Courses Credits (Lecture/Practice/Self-study
Hours)
Anednus
090245098 ) 12
(Master Thesis)

IV AN/ /Elective Course

Judenyilu/General Elective Course




OBE 2

IUIUNUILAA

WAV Has1e (ussee/UfUR/Anendenuied)

Code Course Credits
(Lecture/Practice/Self-study Hours)
nuAINEkazNssiatoya

090245121 , v , 3(3-0-6)
(Information Theory and Source Coding)

090245122 | lassnedeansinsdnviiadond 5506
(Mobile Radio Networks)

090245124 | walulagaeeainiedmiugunsnidniey 5506
(Antenna Technology for Smart Devices)

090245125 | ‘A3esilonagiin1seanuuuiieat 5.0.6)
(DSP Design Methodologies and Tools)

090245126 ﬂﬁiﬁéaﬂiﬁaﬂixau o 33-0-6)
(Multimedia Communications)

090245127 anlnenssuiveaiedle 3(3-0-6)
(VLSI Architecture)
nIoenuUUSaNeATIveNATEITUTHUY

090245128 Aamaa(Algorithm Design of Digital 3(3-0-6)
Receivers)

090245129 | IMNYINIIINEFAU 3(3-0-6)
(Cryptography)
an1UneNIsuToITTULLATMEUTTUIANE

090245130 | vosUnTallnsAnvildoud 5506
(System and Processor Architectures for
Mobile Devices)

090245131 | NEINIINTINTULANITUTEEI 33.0:6)
(Estimation and Detection Theory)
Ygyireluaiuimnssulnsauuinag

090245132 (Special Problems in Communication 3(3-0-6)
Engineering)

BoNALITImUAINewazlaTngIngAniin

090245133 (Software-Defined Radio and Cognitive 3(3-0-6)
Radio Network)

090245134 | FTafiamyn1esuIAmInNgsulnsauuIAL 33.06)
(Advanced Topics in Communications)
nufauuivaniviuiienisldam

090245135 LSZJ‘LJLSUE]ﬁ@QQiEJ%. . 3(3-0-6)
(Electromagnetic Field Theory for Smart
Sensing Applications)

Wslnaeaniseansuasindetnenonfinmes
090245137 | (Communication Protocols and Computer 3(3-0-6)

Networks

39




OBE 2

UKL
WAV Yo7183v1 (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)

PEANTE L b SEURIUTERbEK

090245138 | (Broadband Wireless Communication 3(3-0-6)
Systems)

090245139 | aluladisansilossiu 5506
(Introduction to Radar Technology)
N159ONLUUNATTINANIUAING

090245140 (Design of Radio-Frequency Integrated 3(3-0-6)
Circuits)
ANULeiiolauesszuUlnin

090245222 o 3(3-0-6)
(Power System Reliability)
agtinglusyuulnihimgs

090245223 | (Electrical Transients in Electrical Power 3(3-0-6)
Systems)
SEUUMUNE N LWURLAES

090245224 3(3-0-6)
(Battery Storage Systems)
IS0ARLaNIENIIAILAMN I I AR

090245227 | (Selected Topics in Electrical Power 3(3-0-6)
Engineering)
MMTUIITAUNSNE szuUlni e Al

090245229 | (Asset Management of Electrical Power 3(3-0-6)
System)
nsueilwes auaukavtesiussuulnii
QeGN

090245230 o 3(3-0-6)
(Power System Monitoring, Control and
Protection)
syuunseanliinuuunsy AUl

090245231 | , v 3(3-0-6)
(Distributed Generation Systems)
syuutuadaulniin

090245234 - 3(3-0-6)
(Electric Drive System)
nsnAdeUkALIAT AN aUnsal
Tiusas

090245235 ST - S 3(3-0-6)
(Testing and Condition Diagnostic of High
Voltage Equipment)
nsmuanwazdaiussuunsudali

090245236 | (Electric Power Generation Control and 3(3-0-6)
Protection)
ISOIAALANIZN AN INTADUN LMD SLTS
UH U 0-

090245323 | & 3(3-0:6)

(Selected Topics in Practical Computer

Science)
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UIURUILNA
WAV Yo7183v1 (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)
AnulasnnelussuuLASaYe 0
090245331 3(3-0-6)
(Network Security)
@ [}
ATUDUAUINTNG 0-
090245332 3(3-0-6)
(Machine Vision)
ANSUTELNANANINATNOE 0-
090245334 | , 3(3-0-6)
(Digital Image Processing)
SLUURHIS 3(3-0-6)
090245336
(Embedded Systems)
sedeudTNSTOUNUS O LUTR 0-
090245342 ‘ 3(3-0-6)
(Algorithmic Differentiation)
ATUTELIBNALUUIUIY 0-
090245343 ‘ 3(3-0-6)
(Parallel Computing)
AsmATANEaNTiEn
090245348 o : 3(3-0-6)
(Optimization)
NMsUsEenAlsNMIUsTIIaNaNWATINea 3(3-0-6)
090245349 L . .
(Applications of Digital Image Processing)
1Assas19vouaLaYdanasy 0-
090245350 i 3(3-0-6)
(Data Structures and Algorithms)
antnenssumaunnes
090245351 ) 3(3-0-6)
(Computer Architectures)
AFNTTUYDNALITVUES
090245352 e 3(3-0-6)
(Advanced Software Engineering)
FEUUFIUYOUATUES
090245353 “ v ¢ 3(3-0-6)
(Advanced Database Systems)
SEUUABLTILABSUUAANIA
090245355 ] 3(3-0-6)
(Cloud Computing)
MelUsunsuazaeulnass
090245357 , , 3(3-0-6)
(Programming Languages and Compilers)
L39ARLANIENIAUIAINTTUADURINDS
090245360 | (Selected Topics in Computer 3(3-0-6)
Engineering)
WIUORLAENIIAUIAINTTUADNRIADS
090245361 | (Advanced Topics in Computer 3(3-0-6)
Engineering)
Yayusehieg 3(3-0-6)
090245362 “
(Artificial Intelligence)
INYINTTOUALALNISISBUSVDILATDY 3(3-0-6)
090245363 Y “
(Data Science and Machine Learning)
AFNTTUVDUA 3(3-0-6)
090245364 v

(Data Engineering)
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FIUIUNUWAA
WAV Yo7183v1 (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)
MMTUATIEALATOUNYETAUNA 3(3-0-6)
090245365
(Information Network Analysis)
syuvdeansamsulasewnglniseniey
090245423 - . 3(3-0-6)
(Communication Systems for Smart Grids)
Sumediinvesasinds
090245424 ) 3(3-0-6)
(Internet of Things)
Anulasasnsluiuesdmsulassngli
090245425 | daasey 3(3-0-6)
(Cyber Security for Smart Grids)
Widefiiawluaiaimnssulassng i
PRDRLE
090245426 o , 3(3-0-6)
(Advanced Topics in Smart Grid
Engineering)
Yaymfasluauienssulasangluii
RRDPLE:
090245427 , . , 3(3-0-6)
(Special Problems in Smart Grid
Engineering)
nsufUamsuaraIuAulasavemasinih
090245428 | (Modern Power Grid Operation and 3(3-0-6)
Control)
lassasnenugudmsunisdeansiianauay
M3 Iantgn el uEs
090245429 ‘ v . 3(3-0-6)
(Advanced Wireless Communications and
Metering Infrastructure)
N1599NLUUNITTILANUDINYTUES
090245521 ) Y 3(3-0-6)
(Advanced RFIC Design)
A9ILATIERLATERNUUUINATIINLBULEDN
WUUTLOE
090245522 , , 3(3-0-6)
(Analysis and Design of CMOS Analog
Integrated Circuits)
MTIATIENULALBONLUUNITIINANG 3(3-0-6)
090245523 | (Analysis and Design of Digital Integrated
Circuits)
gUnsalansNehdmSUlNooNLULI99ITIU 3(3-0-6)
090245524 | °
(Semiconductor Devices for IC Designers)
N1599NLUUNITTINLUUTURAEMTUS Y10 3(3-0-6)
4G
090245525

(Design of CMOS Mixed-Signal Integrated

Circuits)
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FIUIUNUWAA
WAV Has1e (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)
321 08U35n1999NLUUNNNIBATNUD DT 3(3-0-6)
090245526 o
(Integrated Circuit Physical Design
Methodologies)
N15VAADUINDTTINRALNITOBNKUULN BN 3(3-0-6)
090245527 | nedpu
(IC Testing and Design for Testability)
WA 2 WUUABITN
MIAIY1UIAU/Required Course
3w unu/Core Course
FUIUNUWAA
EDGELY Fasedn (ussee/UfUR/Anundenuies)
Code Course Credits (Lecture/Practice/Self-study
Hours)
090245001 WLﬁauﬁ%ﬁ%’aL%qmaWﬂﬁM 3(3.0-6)
(Industrial Research Methodology)
fununluanamimnssulniuazaeniomes
090245005 | (Seminar in Electrical and Computer 3(3-0-6)
Engineering)
Hnvieugnavngsu/industrial Internship
FUIUNUWAA
EDGOLY Fasedn (ussee/UfUR/Anundenuies)
Code Course Credits (Lecture/Practice/Self-study
Hours)
Hnviugmamnssy
090245099 K q
(Industrial Internship)
a158nUs /Master Project
FUIUNUWAA
EDGELY Fasedn (ussee/UfUR/Anundtenuied)
Code Course Credits (Lecture/Practice/Self-study
Hours)
090245096 o 6

(Master Project)

MUY AN/ /Elective Course

e denyilu/General Elective Course
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IUIUNUILAA

WAV Has1e (ussee/UfUR/Anendenuied)

Code Course Credits
(Lecture/Practice/Self-study Hours)
nuAINEkazNssiatoya

090245121 , v , 3(3-0-6)
(Information Theory and Source Coding)

090245122 | lassnedeansinsdnviiadond 5506
(Mobile Radio Networks)

090245124 | walulagaeeainiedmiugunsnidniey 5506
(Antenna Technology for Smart Devices)

090245125 | ‘A3esilonagiin1seanuuuiieat 5.0.6)
(DSP Design Methodologies and Tools)

090245126 ﬂﬁiﬁéaﬂiﬁaﬂixau o 33-0-6)
(Multimedia Communications)

090245127 anlnenssuiveaiedle 3(3-0-6)
(VLSI Architecture)
nIoenuUUSaNeATIveNATEITUTHUY

090245128 Aamaa(Algorithm Design of Digital 3(3-0-6)
Receivers)

090245129 | IMNYINIIINEFAU 3(3-0-6)
(Cryptography)
an1UneNIsuToITTULLATMEUTTUIANE

090245130 | vosUnTallnsAnvildoud 5506
(System and Processor Architectures for
Mobile Devices)

090245131 | NEINIINTINTULANITUTEEI 33.0:6)
(Estimation and Detection Theory)
Ygyireluaiuimnssulnsauuinag

090245132 (Special Problems in Communication 3(3-0-6)
Engineering)

BoNALITImUAINewazlaTngIngAniin

090245133 (Software-Defined Radio and Cognitive 3(3-0-6)
Radio Network)

090245134 | FTafiamyn1esuIAmInNgsulnsauuIAL 33.06)
(Advanced Topics in Communications)
nufauuivaniviuiienisldam

090245135 LSZJ‘LJLSUE]ﬁ@QQiEJ%. . 3(3-0-6)
(Electromagnetic Field Theory for Smart
Sensing Applications)

Wslnaeaniseansuasindetnenonfinmes
090245137 | (Communication Protocols and Computer 3(3-0-6)

Networks
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UL
WAV Yo7183v1 (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)

PEANTE L b SEURIUTERbEK

090245138 | (Broadband Wireless Communication 3(3-0-6)
Systems)

090245139 | aluladisansilossiu 5506
(Introduction to Radar Technology)
N159ONLUUNATTINANIUAING

090245140 (Design of Radio-Frequency Integrated 3(3-0-6)
Circuits)
ANULeiiolauesszuUlnin

090245222 o 3(3-0-6)
(Power System Reliability)
agtinglusyuulnihimgs

090245223 | (Electrical Transients in Electrical Power 3(3-0-6)
Systems)
SEUUMUNE N LWURLAES

090245224 3(3-0-6)
(Battery Storage Systems)
IS0ARLaNIENIIAILAMN I I AR

090245227 | (Selected Topics in Electrical Power 3(3-0-6)
Engineering)
MMTUIITAUNSNE szuUlni e Al

090245229 | (Asset Management of Electrical Power 3(3-0-6)
System)
nsueilwes auaukavtesiussuulnii
QeGN

090245230 o 3(3-0-6)
(Power System Monitoring, Control and
Protection)
syuunseanliinuuunsy AUl

090245231 | , v 3(3-0-6)
(Distributed Generation Systems)
syuutuadaulniin

090245234 - 3(3-0-6)
(Electric Drive System)
nsnAdeUkALIAT AN aUnsal
Tiusas

090245235 ST - S 3(3-0-6)
(Testing and Condition Diagnostic of High
Voltage Equipment)
nsmuanwazdaiussuunsudali

090245236 | (Electric Power Generation Control and 3(3-0-6)
Protection)
ISOIAALANIZN AN INTADUN LMD SLTS
UH U 0-

090245323 | & 3(3-0:6)

(Selected Topics in Practical Computer

Science)
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OBE 2

UIURUINA
WAV Yo7183v1 (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)
AnulasnnelussuuLASaYe 0
090245331 3(3-0-6)
(Network Security)
@ [}
ATUDUAUINTNG 0-
090245332 3(3-0-6)
(Machine Vision)
ANSUTELNANANINATNOE 0-
090245334 | , 3(3-0-6)
(Digital Image Processing)
SLUURHIS 3(3-0-6)
090245336
(Embedded Systems)
sedeudTNSTOUNUS O LUTR 0-
090245342 ‘ 3(3-0-6)
(Algorithmic Differentiation)
ATUTELIBNALUUIUIY 0-
090245343 ‘ 3(3-0-6)
(Parallel Computing)
AsmATANEaNTiEn
090245348 o : 3(3-0-6)
(Optimization)
NMsUsEenAlsNMIUsTIIaNaNWATINea 3(3-0-6)
090245349 L . .
(Applications of Digital Image Processing)
1Assas19vouaLaYdanasy 0-
090245350 i 3(3-0-6)
(Data Structures and Algorithms)
antnenssumaunnes
090245351 ) 3(3-0-6)
(Computer Architectures)
AFNTTUYDNALITVUES
090245352 e 3(3-0-6)
(Advanced Software Engineering)
FEUUFIUYOUATUES
090245353 “ v ¢ 3(3-0-6)
(Advanced Database Systems)
SEUUABLTILABSUUAANIA
090245355 ] 3(3-0-6)
(Cloud Computing)
MelUsunsuazaeulnass
090245357 , , 3(3-0-6)
(Programming Languages and Compilers)
L39ARLANIENIAUIAINTTUADURINDS
090245360 | (Selected Topics in Computer 3(3-0-6)
Engineering)
WIUORLAENIIAUIAINTTUADNRIADS
090245361 | (Advanced Topics in Computer 3(3-0-6)
Engineering)
Yayusehieg 3(3-0-6)
090245362 “
(Artificial Intelligence)
INYINTTOUALALNISISBUSVDILATDY 3(3-0-6)
090245363 Y “
(Data Science and Machine Learning)
AFNTTUVDUA 3(3-0-6)
090245364 v

(Data Engineering)
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FUIUNUWAA
WAV Yo7183v1 (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)
MMTUATIEALATOUNYETAUNA 3(3-0-6)
090245365
(Information Network Analysis)
syuvdeansamsulasewnglniseniey
090245423 - . 3(3-0-6)
(Communication Systems for Smart Grids)
Sumediinvesasinds
090245424 ) 3(3-0-6)
(Internet of Things)
Anulasasnsluiuesdmsulassngli
090245425 | daasey 3(3-0-6)
(Cyber Security for Smart Grids)
Widefiiawluaiaimnssulassng i
PRDRLE
090245426 o , 3(3-0-6)
(Advanced Topics in Smart Grid
Engineering)
Yaymfasluauienssulasangluii
RRDPLE:
090245427 , . , 3(3-0-6)
(Special Problems in Smart Grid
Engineering)
nsufUamsuaraIuAulasavemasinih
090245428 | (Modern Power Grid Operation and 3(3-0-6)
Control)
lassasnenugudmsunisdeansiianauay
M3 Iantgn el uEs
090245429 ‘ v . 3(3-0-6)
(Advanced Wireless Communications and
Metering Infrastructure)
N1599NLUUNITTILANUDINYTUES
090245521 ) Y 3(3-0-6)
(Advanced RFIC Design)
A9ILATIERLATERNUUUINATIINLBULEDN
WUUTLOE
090245522 , , 3(3-0-6)
(Analysis and Design of CMOS Analog
Integrated Circuits)
MTIATIENULALBONLUUNITIINANG 3(3-0-6)
090245523 | (Analysis and Design of Digital Integrated
Circuits)
gUnsalansNehdmSUlNooNLULI99ITIU 3(3-0-6)
090245524 | °
(Semiconductor Devices for IC Designers)
N1599NLUUNITTINLUUTURAEMTUS Y10 3(3-0-6)
4G
090245525

(Design of CMOS Mixed-Signal Integrated

Circuits)
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OBE 2

UL
WAV Has1e (ussee/UfUR/Anendenuied)
Code Course Credits
(Lecture/Practice/Self-study Hours)
321 08U35n1999NLUUNNNIBATNUD DT 3(3-0-6)
090245526 o
(Integrated Circuit Physical Design
Methodologies)
N15VAADUINDTTINRALNITOBNKUULN BN 3(3-0-6)
090245527 | nagdy
(IC Testing and Design for Testability)

AUVINEYRLaYsTET e vl Flundngns

Uszneudietan 9 vdn finnumanesad

@UEIFUT 1-2 (09) munede Tadieinenddmnssumansuiunmfasuss ng-uesiu
@UETUT 3-4 (02) muneie madsdmnssuliihuazaeufnnes

@UdeuT 5 (@) el avdviemnssuliihuazaeufiames

[y

VAR UN 6 (5) NuNes szAUUSYYILn
o % d‘ al % dy
WUAIRUN 7 HAUAUIYAIH
0 vanena NFUIYITIAY
1-5 Muneda nquIvLaen
o U dl = o % a 1 1 dl
WYARUT 8-9 e dnuivlunsiazngu lagi
96 UUNYDI A1TUNUGT (WU 2 LUUIBITN)
97 N8N INYINUS (WY 1 wuuIvns 1.1)
98 LY INYITUNWUS (hHY 1 WUUITINTT 1.2)

99 g Hnauenamngsy

4. WHUNISANEN
LAY 1 WUUIYINIS 1.1
U9 1 AANSANEN 1

TUIUNUEAA
EDGELY Has1eim (ussene/UUR/Aneriaenuled)
Code Course Credits (Lecture/Practice/Self-study
Hours)
090245097 I 8
(Master Thesis)
dununluanvniemnssulniuazreuiunes
090245005 | (Seminar in Electrical and Computer 3(3-0-6)
Engineering)
374 11
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U9 1 MANSANYN 2

OBE 2

WY Io51973U1 MUIURUIAN
Code Course (ussene/UHUR/Anerdaenuled)
Credits (Lecture/Practice/Self-study
Hours)
Angdnus
090245097 ) 8
(Master Thesis)
5e1J8UITIRTgna NIy
090245001 ) 3(3-0-6)
(Industrial Research Methodology)
PIPEY 11
U0 2 AAnsAnwn 1
SHaIY FB5193U1 UIURUAA
Code Course Credits
YIS
090245097 . 12
(Master Thesis)
PIPEY 12
UN 2 AANSANYIN 2
SHaIY FB5193U1 UIURUAA
Code Course Credits
Ingfinus
090245097 . 12
(Master Thesis)
PIPEY 12
Plan 1 (1.1) of ECE (4 semesters)
ECTS KMUTNB
Course Code
credits Credits
Semester |
Master Thesis 24 8 090245097
Seminar in Electrical and Computer | 3h x 15w 5h x 15w 30 150 6 3(3-0-6)
. . 090245005
Engineering
Total of Semester | 30 11
Semester |l
Master Thesis 24 8 090245097
Industrial Research Methodology 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245001
Total of Semester Il 30 11
Semester I
Master Thesis 30 12 090245097
Total of Semester llI 30 12
Semester IV
Master Thesis 30 12 090245097
Total of Semester IV 30 12
Total 120 46

a9




Noted: One ECTS credit is equal to 25 hours per semester.

LAY 1 WUUIYINIS 1.2
U9 1 MANSANWN 1

OBE 2

FUIUNUILARN
W3V 9718391 (ussene/UHUR/Anerdaenuled)
Code Course Credits
(Lecture/Practice/Self-study Hours)
duuuntuanunienssulniuazaeuiames
090245005 | (Seminar in Electrical and Computer 3(3-0-6)
Engineering)
090245xxx | 3w uaen (Elective Course) 3(3-0-6)
090245xxx | Awuaen (Elective Course) 3(3-0-6)
090245xxx | 3w uaen (Elective Course) 3(3-0-6)
090245xxx | 3w uaen (Elective Course) 3(3-0-6)
593 15
U7 1 ManSANEIN 2
AUIURUILAA
S Yas1giv (uss8M8/UUR/Anedaenules)
Code Course Credits
(Lecture/Practice/Self-study Hours)
PRV e R IR G AL ARKEY
090245001 ) ‘ 3(3-0-6)
(Industrial Research Methodology)
090245xxx | v @en (Elective Course) 3(3-0-6)
090245xxx | v den (Elective Course) 3(3-0-6)
090245xxx | FvLden (Elective Course) 3(3-0-6)
090245xxx | FvLden (Elective Course) 3(3-0-6)
594 15
U7 2 MansAnEIN 1
WY Fos1e37 AUIURUILAA
Code Course Credits
Hvauanarngsy
090245099 o _ 4
(Industrial Internship)
593 4q
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U9 2 AMANSANWN 2

OBE 2

REIY Fomedv IUUNULAA
Code Course Credits
090245098 BTG 12
(Master Thesis)
EEY 12
i’JQJ‘I?I’sQ‘IﬂﬁJﬂ 46
Plan 1 (1.2) of ECE (4 semesters)
Assignmen Total
R Lecture t and Preparation working ECTS KMUTNB ol
hours self-study for exam hours per | credits Credits
semester
Semester |
Core Course
Seminar in Electrical and Computer | 3h x 15w 5h x 15w 30 150 6 3(3-0-6)
engineering 090245005
Elective Courses
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Total of Semester | 30 15
Semester I
Core Course
Industrial Research Methodology 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245001
Elective Courses
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Total of Semester Il 30 15
Semester Il
Industrial Internship 30 a4 090245099
Total of Semester llI 30 4
Semester IV
Master Thesis 30 12 090245098
Total of Semester IV 30 12
Total 120 46

Noted: One ECTS credit is equal to 25 hours per semester.
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List of Electives as approved by the TGGS Coordinators

OBE 2

5 Total
Assignmen . .
Lecture Preparation working ECTS KMUTNB
Course t and . . Code
hours for exam hours per | credits Credits
self-study
semester
Information Theory and Source
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245121
Coding
Mobile Radio Networks 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245122
Antenna Technology for Smart
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245124
Devices
DSP Design Methodologies and
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245125
Tools
Multimedia Communications 3h x 15w 5h x 15w 30 150 6 3(3-0-6) | 090245126
VLSI Architecture 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245127
Algorithm Design of Digital
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245128
Receivers
Cryptography 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245129
System and Processor
A ) A 3hx 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245130
Architectures for Mobile Devices
Estimation and Detection Theory 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245131
Special Problems in
o o 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245132
Communication Engineering
Software-Defined Radio and
. ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245133
Cognitive Radio Network
Advanced Topics in
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245134
Communications
Electromagnetic Field Theory for
) o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245135
Smart Sensing Applications
Communication Protocols and
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245137
Computer Networks
Broadband Wireless
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245138
Communication Systems
Introduction to Radar Technology 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245139
Design of Radio-Frequency
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245140
Integrated Circuits
Power System Reliability 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245222
Electrical Transients in Electrical
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245223
Power Systems
Battery Storage Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245224
Selected Topics in Electrical Power
) ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245227
Engineering
Asset Management of Electrical
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245229
Power System
Power System Monitoring, Control
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245230
and Protection
Distributed Generation Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245231
Electric Drive System 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245234
Testing and Condition Diagnostic
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245235
of High Voltage Equipment
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OBE 2

. Total
Assignmen . .
Lecture Preparation working ECTS KMUTNB
Course t and . . Code
hours for exam hours per | credits Credits
self-study
semester
Electric Power Generation Control
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245236
and Protection
Selected Topics in Practical
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245323
Computer Science
Network Security 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245331
Machine Vision 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245332
Digital Image Processing 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245334
Embedded Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245336
Algorithmic Differentiation 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245342
Parallel Computing 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245343
Optimization 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245348
Applications of Digital Image
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245349
Processing
Data Structures and Algorithms 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245350
Computer Architectures 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245351
Advanced Software Engineering 3h x 15w | 5h x 15w 30 150 6 3(3-0-6) | 090245352
Advanced Database Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245353
Cloud Computing 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245355
Programming Languages and
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245357
Compilers
Selected Topics in Computer
. i 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245360
Engineering
Advanced Topics in Computer
) ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245361
Engineering
Artificial Intelligence 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245362
Data Science and Machine
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245363
Learning
Data Engineering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245364
Information Network Analysis 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245365
Communication Systems for Smart
Grid 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245423
rids
Internet of Things 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245424
Cyber Security for Smart Grids 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245425
Advanced Topics in Smart Grid
. ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245426
Engineering
Special Problems in Smart Grid
. ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245427
Engineering
Modern Power Grid Operation and
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245428
Control
Advanced Wireless
Communications and Metering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245429
Infrastructure
Advanced RFIC Design 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245521
Analysis and Design of CMOS
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245522
Analog Integrated Circuits
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OBE 2

Total
Assignmen
Lecture Preparation working ECTS KMUTNB
Course t and Code
hours for exam hours per | credits Credits
self-study
semester
Analysis and Design of Digital
o 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245523
Integrated Circuits
Semiconductor Devices for IC
A 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245524
Designers
Design of CMOS Mixed-Signal
o 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245525
Integrated Circuits
Integrated Circuit Physical Design
A 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245526
Methodologies
IC Testing and Design for
- 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245527
Testability
WAY 2 LUUABITN
N 1 MAnsAnwn 1
JIUUNUWAR
W3V 9718391 (ussee/UHUR/Anerdaenuled)
Code Course Credits
(Lecture/Practice/Self-study Hours)
Funuluarvdrmnssulniniagrouiawmes
090245005 | (Seminar in Electrical and Computer 3(3-0-6)
Engineering)
090245xxx | A uaen (Elective Course) 3(3-0-6)
090245xxx | 3y a8n (Elective Course) 3(3-0-6)
090245xxx | 3¥a8n (Elective Course) 3(3-0-6)
090245xxx | A uaen (Elective Course) 3(3-0-6)
37U 15
N 1 nAnsAnwd 2
AIUIUNUAA
EDGELY Y13V (ussee/UfUR/Anwndenuies)
Code Course Credits
(Lecture/Practice/Self-study Hours)
521 0uUIT I TIRANT TN
090245001 . ! 3(3-0-6)
(Industrial Research Methodology)
090245xxx | v uden (Elective Course) 3(3-0-6)
090245xxx | 3w wden (Elective Course) 3(3-0-6)
090245xxx | v uden (Elective Course) 3(3-0-6)
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OBE 2

090245xxx | v uden (Elective Course) 3(3-0-6)
EREY 15
U7 2 MAnsANE 1
SHEAUN I9518291 FUURLNA
Code Course Credits
Anvhaugeainnssu
090245099 , , 4
(Industrial Internship)
594 4
U7 2 MAnSANEA 2
WA Fa518791 JUURUNA
Code Course (uss8M8/UUR/Anendaenuies)
Credits
(Lecture/Practice/Self-study Hours)
A50NUS
090245096 ) 6
(Master Project)
090245xxx | 3w a8n (Elective Course) 3(3-0-6)
090245xxx | 3w aen (Elective Course) 3(3-0-6)
9734 12
SAUNIRUA 46
Plan 2 of ECE (4 semesters)
. Total
Assignmen
Lecture Preparation working ECTS KMUTNB
Course t and Code
hours for exam hours per | credits Credits
self-study
semester
Semester |
Core Course
Seminar in Electrical and Computer | 3h x 15w 5h x 15w 30 150 6 3(3-0-6)
. ) 090245005
Engineering
Elective Courses
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Total of Semester | 30 15
Semester |l
Core Course
Industrial Research Methodology 3h x 15w 5h x 15w 30 150 | 6 ‘ 3(3-0-6) 090245001

Elective Courses
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OBE 2

Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) 090245xxx
Total of Semester I 30 15

Semester I

Industrial Internship 30 a4 090245099
Total of Semester llI 30 4

Semester IV

Master Project 18 6 090245096
Elective Course 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) 090245xxx
Elective Course 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245xxx
Total of Semester IV 30 12

Total 120 46

List of Electives as approved by the TGGS Coordinators

Information Theory and Source

Smart Sensing Applications

) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245121
Coding
Mobile Radio Networks 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245122
Antenna Technology for Smart
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245124
Devices
DSP Design Methodologies and
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245125
Tools
Multimedia Communications 3hx 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245126
VLSI Architecture 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245127
Algorithm Design of Digital
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245128
Receivers
Cryptography 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245129
System and Processor
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245130
Architectures for Mobile Devices
Estimation and Detection Theory 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245131
Special Problems in
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245132
Communication Engineering
Software-Defined Radio and
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245133
Cognitive Radio Network
Advanced Topics in
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245134
Communications
Electromagnetic Field Theory for
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245135




OBE 2

. Total
Assignmen 5 .
Lecture Preparation working ECTS KMUTNB
Course t and . . Code
hours for exam hours per | credits Credits
self-study
semester
Communication Protocols and
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245137
Computer Networks
Broadband Wireless
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245138
Communication Systems
Introduction to Radar Technology 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245139
Design of Radio-Frequency
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245140
Integrated Circuits
Power System Reliability 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245222
Electrical Transients in Electrical
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245223
Power Systems
Battery Storage Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245224
Selected Topics in Electrical Power
) ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245227
Engineering
Asset Management of Electrical
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245229
Power System
Power System Monitoring, Control
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245230
and Protection
Distributed Generation Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245231
Electric Drive System 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245234
Testing and Condition Diagnostic
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245235
of High Voltage Equipment
Electric Power Generation Control
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245236
and Protection
Selected Topics in Practical
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245323
Computer Science
Network Security 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245331
Machine Vision 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245332
Digital Image Processing 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245334
Embedded Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245336
Algorithmic Differentiation 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245342
Parallel Computing 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245343
Optimization 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245348
Applications of Digital Image
) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245349
Processing
Data Structures and Algorithms 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245350
Computer Architectures 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245351
Advanced Software Engineering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245352
Advanced Database Systems 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245353
Cloud Computing 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245355
Programming Languages and
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245357
Compilers
Selected Topics in Computer
) ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245360
Engineering
Advanced Topics in Computer
) ) 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245361
Engineering
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OBE 2

. Total
Assignmen 5 .
Lecture Preparation working ECTS KMUTNB
Course tand Code
hours for exam hours per | credits Credits
self-study
semester
Artificial Intelligence 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245362
Data Science and Machine
] 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245363
Learning
Data Engineering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245364
Information Network Analysis 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245365
Communication Systems for Smart
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245423
Grids
Internet of Things 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245424
Cyber Security for Smart Grids 3h x 15w | 5hx 15w 30 150 6 3(3-0-6) | 090245425
Advanced Topics in Smart Grid
. . 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245426
Engineering
Special Problems in Smart Grid
. . 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245427
Engineering
Modern Power Grid Operation and
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245428
Control
Advanced Wireless
Communications and Metering 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245429
Infrastructure
Advanced RFIC Design 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245521
Analysis and Design of CMOS
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245522
Analog Integrated Circuits
Analysis and Design of Digital
3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245523
Integrated Circuits
Semiconductor Devices for IC
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245524
Designers
Design of CMOS Mixed-Signal
o 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245525
Integrated Circuits
Integrated Circuit Physical Design
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245526
Methodologies
IC Testing and Design for
. 3h x 15w 5h x 15w 30 150 6 3(3-0-6) 090245527
Testability
5. A195UIYIIEIY
= ada o =
090245001  F2LUUISIVYLYIYAEINNTIU 3(3-0-6)

(Industrial Research Methodology)
FreRunau: 14
Prerequisite: None
seileuidedimsunisussyndlugmaivngsy n1siWsuwasnisuliaue
MANATA NMINUMIUITIUNTTY AnSUnTvIeeydnsins dunuimanaie
Research methodology for industrial application; technical writing
and presentation; literature reviews; patent or copyright; technical

seminar.
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090245005

090245099

090245098

090245097

090245096

OBE 2

dunurluavnddanssulniuazaeunines 3(3-0-6)
(Seminar in Electrical and Computer Engineering)
FveRunau: 14
Prerequisite: None

nsdunulunteldemamnssulvi Inseuwiay pouiimnes
Taswglnidaaiey waglulasdidnnsednd

Seminar on research topics in electrical and power engineering,
communication engineering, computer engineering, smart grid

engineering, and microelectronics.

HnYinaugnaInnssy 4
(Industrial Internship)
Fnvanunew: Ll
Prerequisite: None

Hgmimnsailulssnugaamnssy nsianshauludwando
AFINNTTU iﬂENmaﬂmﬂﬁﬁ’ﬁmmmwaé’wé

Engineering industrial problems; industrial work environment; report

about work and outcomes.

endinus 12
(Master Thesis)
JdeAuneu: LUl
Prerequisite: None
msluhdeiivhaulsluavdmnssuliiuasaoufinnes

Research on an interesting topic in electrical and computer engineering.

AN 9
(Master Thesis)
JdeAuneu: il
Prerequisite: None
meiTelurdefiuraulaluavimnssulniuasnoufiames

Research on an interesting topic in electrical and computer engineering.

a S
Fg17UNUS 6
Master Project
FdsAuneu: Ll

Prerequisite: None
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090245121

090245122

nsAnwiazundguiluiaten uraulaluarvniainssuludlas
ADUNLADS
Investigate and problem-solving on an interesting topic in electrical and

computer engineering.

ngefIMEsiasnsidsiataya
(Information Theory and Source Coding)
FUsduneu: IneANUILYEUTDIMANENS
Prerequisite: Curriculum Permission

v o

Jayaidurranuulinmud wulnsd nmsdsiaeulnsduazdedi
YDIANTIOUY Sﬁaaﬂaefmﬁamwﬁmmaﬁ nsaoulnddygadss n1s
rsauuuArirlosudsauasnsiusnuuiladu nguinisiadsuves
BN WIMTFIUNITIU AT Y ULEEN

Discrete  memoryless sources; entropy; entropy coding and
performance limits; continuous sources with memory; speech
quantization; differential encoding and linear prediction; rate distortion

theory; standards of speech coding.

Tassnedemsinsdniiindoud
(Mobile Radio Networks)
FUsduneu: IngANUILYEUTDIANENS
Prerequisite: Curriculum Permission
Tnsshensdeansadeuiiuagdiauinis JPUUWagans anUnenIsuves
sEUULarITmuINIsInsruLTead uludiszuunnd 35lunnsldundu
Anudsmduvealdny anndnenssueietie ndnnislunisesnuuuuay
wmaluladndnvessyuulasstne Tasanedivdvasmaluladndn welulad
fugs szuvingimuadietensiuag lnssieingaoniiiv Tassinefidaanu
wansneiuvihuegmieiy wazn1sdnassninensuuulawniin lasewienis
domslimesruuuaulimeuuinnsgiledssuunquiassyaniils fugu
ﬁuaﬁwu%’juﬂﬁﬂaamaamumwﬁﬂﬁw%’wmﬂiLLazﬁmwwiuﬂﬁiﬁWLﬁuﬂWi
1MTFIULALITUUTEITUNNTA eanTsrezdu Tdun uays 3T nslden
Iassredumeslisaauaznisusmsdnnisiasene
Mobile radio networks and historical review; the cellular systems;
system architecture and evolution from GSM system towards 6G system;
multiple access methods; network architecture; system design choices
and principles behind; 4G and 5G networks and core technology;
advanced technologies software defined radio (SDR), cognitive radio
network, heterogeneous networks (HetNets), and dynamic resource
allocation; WLANs based on the IEEE 802.11 standard; basic aspects of
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090245124

090245125

090245126

the physical layer as well as the medium access and operational issues;
standards and systems supporting the short range communications:
Bluetooth (802.15.1), ZigBee (802.15.4); wireless sensor network

applications and network management.

walulagareaniadmiuaunsaldanses
(Antenna Technology for Smart Devices)
FUsduneu: IneANUILYEUTDIMANENS
Prerequisite: Curriculum Permission

UALATNITIILNDIVDIAIEDINTIF NITIATIZRANDINIALUUAIGY Loln
AeoINIALUULEUMA @eIniALuuteata Mazvieuaiueinekuulnlasa
73U LaYAEDINIARUUTIIANANT1E kuIAniEBsNsenfisdansennie szuy
A1801INARAZLNATANITIA

Antenna types and parameters; antenna analysis: wire antennas,
aperture antennas, reflectors, microstrip antennas, and broadband
antennas; concept of antenna arrays; antenna systems and

measurement techniques.

\n3nefiouaziiniseenuuuiiean
(DSP Design Methodologies and Tools)
FUsduneu: IngANUILYEUTDIANENS
Prerequisite: Curriculum Permission
LLuzﬁWmiﬂizmaé@mﬂmﬁﬁmaaLLa5ﬁaﬂ%smaﬁm@mmmmﬁiﬁumi
gonuuy Tun Jieviuea 3 Indanda uazuunuau wealuladildasraednd
NTA wagdiUTEinadyy I N1eeNkUUTEAUES boka N13as1esvia uas
N9AUATIZRTNTALIS
Introduction to digital signal processing and processors; design
languages: VHDL, C/C++, and Matlab; implementation technologies of
ASICs, FPGAs, and processors; high level design: code generation and

hardware synthesis.

msdeansdeuszan
(Multimedia Communications)
FdsAuneu: IneANIALTEUTRINENGNS
Prerequisite: Curriculum Permission
yipvosdayaa lawn suam Fate wasdyanandss nsmieulnduas

MIsRaN1Tiudn  nsdsukasnmslueadygIal NTASILAENIS
dunseidygudeusyan 11nIFIUALAA LWULTAA LOYYAABINN LaZAIRA
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090245127

090245128

Signal types: images, video, and audio; quantization and coding;
compression; transmission and signal modeling; composition and
synthesis of multimedia signals; JPEG, MPEG-xx, H.26x and DVD

standards.

daandeenssuiveatadle
(VLSI Architecture)
FUsduneu: IngANUuYeuTImaNgnS
Prerequisite: Curriculum Permission

'J\‘l"i]ii'JlJ“UU']ﬂiﬁiyj ﬂ{]“U@ﬂﬁ’JLLﬁBﬂ{]%@ﬂﬁ]aﬁl ﬁugmmand%%uamaz
NM90ONKULIRSATROaT MTued wala995duea nsudamesuuulea
Lwﬂﬁﬂmiaaﬂmewﬁuaaiﬁugm msmfﬂ'ﬁ‘ﬁmmsamﬁqmiuma@amwu
2995 WalamsuuUDuaynnsadng

Very large scale integrated circuits (VLSI); Moore’s law and Joy’s
law; basics of CMOS and digital CMOS design; MOS transistors; CMOS
circuit techniques; basics of optimization for circuit design; mapping and

implementation techniques.

mMyeanuuUSanadfiuvaniasiuszuuiines
(Algorithm Design of Digital Receivers)
FUsduneu: IngANUILYEUTDIANENS
Prerequisite: Curriculum Permission
nsoenuuuSaneifiudmiuiniessuAinea nisueqaty uuudiass
13 093U IATARA MdNN15LAT 035 UATADA MIFuALUULIUAIILA KN
wSesfunuuBueadmsumsdmesdmsutdunedyanauuunasd 0
a¥1edanesiunisdfmsdygimeg1nduszuunini ouloduuea
ganasNuluUAInead mIuNsANauTIMILLIa1 N1sUTUTImIELIaImens
Usginaualutng msUdusanenuifuaznisuegiaty msididameanad
MsUsERIMAA1NE N5ATEviUsEansnnvesgunsalidndsvnedy
LUUTI803Y B3 Uy 1auT 919908 1AS paTud T iunganaE mu
Fosdyaaiiuasunuamiug
Algorithm design of digital receivers; modulation; general digital
transceiver mode; digital receiver principles; bandpass sampling
optimum ML receiver for constant synchronization parameters;
systematic synthesis of synchronization algorithms based on the ML
criteria; digital algorithm for timing recovery; timing adjustment by
interpolation; rate adaptation and modulation; phase synchronization;
frequency estimation; synchronizer performance analysis; fading channel

models; optimum receiver for time varying channels.
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090245129

090245130

090245131

INYINTIIRFAU
(Cryptography)
FdsAuneu: IneanuiuYeUTeImMANgns
Prerequisite: Curriculum Permission

InensIaduLUUA NN nyuadULUVALyYsaikazioulnsd Faqud
wuuUdoneg195inga Jaymnisdrsdmgufdan nsidnsiaduiuunyus
AN51T0Y STUUANYLTULUURINDA

Classical cryptography; entropy and perfect secrecy; fast block
ciphers; number theoretic reference problems; public-key encryption;

digital signature schemes.

anUngnssuvesszULLATisEUsTInanavesgUnsallnsdnwyiadaudl
(System and Processor Architectures for Mobile Devices)
FUsduneu: IneANUILYEUTDIMANENS
Prerequisite: Curriculum Permission

mmG’f@ﬂmimiﬂizmaNaiuqﬂﬂiaﬁ'amsmﬁ'@uﬁ NANNITVDINIT
doansliaeitavgu waluladddneu antlnenssumizeUszaanaiugu
mMstfinauEUsznanaLay sUsEINaNaguu e UsTINANA e
Uszananafidyafdaanzasiuaulszend letedlefiannsausuasue
19 a0 UnenITuveITTUUULTNLUUMAI8MNUTE AN N1T98ALUUTEUY
VUINLUUTANENUEUTZLIaNS

Processing requirements in mobile devices; flexible radio concepts;
silicon technology; fundamental processor architectures; execution
speed-up and parallelism in processors; application specific instruction
set processors (ASIPs); reconfigurable ASIPs (rASIP); multi- processor

systems-on-chip (MPSoC) architectures; MPSoC design.

NOBN13NTIIULAZNITUTENUY
(Estimation and Detection Theory)
FdsAuneu: IneAnuiuYeUTRIANgNs
Prerequisite: Curriculum Permission
ﬁugmﬁuawqwﬁmimm%’uLLazmiUizLﬁu nsdnaulanuuluus ng
Funnuuuasaieuarranends noufnsindulaLuunay N15UsTIIUWUY
BuneanasuuuSuefl nsdsdyawauiuuLtesdyyailiulstune
Tnssadandessudmsudugafiey
Fundamentals of estimation and detection theory; binary decisions:

single and multiple observations; composite decision theory; ML and
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090245132

90245133

090325134

MAP estimations; passband transmission over time invariant channels;

receiver structure for PAM signals.

UgymivaganunIanssulnsauunay
(Special Problems in Communication Engineering)
FUsduneu: IngANUiuYeuTImaNgnS
Prerequisite: Curriculum Permission
nsufdgminuiemnssuinsauwpuiildfuteunng  nsdeuEiunis
HuAteynnass Ms5189uAuAUNNeInIsEAlY)  AMINUMIULazUsy
fiamamsvien mssuilnrundiivainenansdfivine sananindnwau
Bug Malusenudanaia
Problem solving for topics in the field of communications
engineering; problem- based learning; problem solving progress
presentation; review and checking of project status; listening to
suggestions and comments from supervising lecturers and classmates;

writing of technical report.

YanduIsuazlasaingingaaniiin
(Software-Defined Radio and Cognitive Radio Network)
FUsduneu: IneANUILYEUTDIANENS
Prerequisite: Curriculum Permission

nstdanasunagngdedsdu ssuuingmvuamigweminag N1InsIadu
annfu lasseingrenifinnazanidnonssy waluladnsidrdendu
aud wuulaundnuasd uneuis andnenssulusinaoaingaendiil
lasargaenidi wnsgrudvsuingaenidin n1ssnwiaiiulasady
lasangingmaniiyiv

Spectrum usage and regulation; software-defined radios; spectrum
sensing; cognitive radio network and architectures; dynamic spectrum
access technologies and algorithms; cognitive radio protocol
architectures; cognitive networking, standard for cognitive radios;

cognitive radio network security.

WdaniAun1enIUIAINTIUINTANUIAL

(Advanced Topics in Communication Engineering)

FUsduneu: IngANUuYeUTIaNgnS

Prerequisite: Curriculum Permission
shdefiavluimnssulnseunautugs shiefidndenfimlumsdoas

¥ae lassnemsdeans weluladwseuriieusaduniuiing  wielulad

Lalasian

64

OBE 2

3(3-0-6)

3(3-0-6)

3(3-0-6)



OBE 2

Advanced topics in communications; selected topics in wireless
communications; networking; RF frontend technology; microwave
technology.

090245135  wpuiaumwimaniuinienisldusuveidaniey 3(3-0-6)
(Electromagnetic Field Theory for Smart Sensing Applications)
FdsAuneu: IneANuAuTUTRIANgNS
Prerequisite: Curriculum Permission

nsUsEgndlinguiauuusimanliiinfionsldeueugessaaoy
TUN199RAIMNITULALNITHINNG AUNITVBIUUNGLIA aunuiisuifuiaan ng
UNINTEANE AUANEAILNTIATBIMEINUTIAALITLUIY NMTAINDUYD
Jaymaweudmivauussueiindfivuiuna

Applications of electromagnetic field theory for smart industrial and
medical sensing; Maxwell’s equations; time-dependent fields: plane
wave propagation, characteristics, and power flow; solution of boundary-

value problems for time-harmonic fields.

090245137 TUslanpansdeansuaziaiavienauianes 3(3-0-6)

(Communication Protocols and Computer Networks)
Fvdaduneu: T
Prerequisite: None

uAaiugiuresnsdeansinsauuauLasei ot snoufiunes duns
nudmsulasiasiaasedis Wliladvesn3etiowazuinsgiu dumesiie
warn1sieudens oty LLu’Jﬁmﬁug’]uLLazmiaaﬂLLUUTUﬂmaamiﬁami
iptnedufivszdwiosiy sUuuuuasnssuiunuvesaluslnneaiiddled
FBnsdnnsteyatiianain msfvuadunanadeslouazlof ndnns
yhauesiifuazgi msmuauAsLednvesiian Tslnneatunondindy
WNAATENFALITANUALATU Y

Fundamental concept of telecommunications and computer
networks; layers composing the networking framework; network
topology and standards; internet and connecting networks; basic
concepts and design aspect of communication protocols; local area
network (LAN); model and operations of the TCP/IP protocol suite; error
handling methods; routing algorithms and IP; working principle of TCP
and UDP; TCP congestion control; application layer protocols; concept
of software defined networking (SDN).

090245138 svuUARdaIslsan8uLUUAN3Ng 3(3-0-6)

(Broadband Wireless Communication Systems)
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090245139

090245140

FdsAuneu: IneANIALTEUTRINENGNS

nsdeansliaefinea wuuiaswesdyyiauuuliseiies ndnnis
youadiamadafimdndvatsaruiidaiain mauwudenSes msdoans
LUUMANEAAUNIA MsiRILsTUUsmaTiae e dye AN UUIUY
EJBV\IL%WUENL’JmLLazmmﬁﬂﬂiLﬁz’J”]ﬁJ\‘mwﬁzyﬁg’]mm\iL’JmLLazmmﬁ n13
Uszanuatesdygiu nsiaszvanuiazidulunisdndudaianain
Free1952uud I nadaloendidu wdnnisvesssuud eansdALsuie
wuuaestasdyaialussuudeasifsue Tnssaiundessu nshnsei
UsgAvSnmusaeiosiuszuudfibue svuvdeansinsdwiladeuiigail 5

Digital communications; discrete channel models; principles of
orthogonal  frequency  division  multiplexing  (OFDM);  fourier
representation; multicarrier transmission; implementation by fast fourier
transform (FFT); cyclic prefix; timing and frequency offset timing and
frequency synchronization; channel estimation; probability of error
analysis; OFDM systems examples; principles of code division multiple
access (CDMA); CDMA transmission channel models; receiver structures;
performance analysis of CDMA receivers; fifth generation mobile

communication systems.

walulaBismsidosdu
(Introduction to Radar Technology)
FdsAuneu: IneANuAuYeUTRIMANgNS
Prerequisite: Curriculum Permission

AUNSLIANS NMIUNSNITANBRATANTAY R UARY mﬂﬁm’mnm%ﬁuaﬁmq
e nsnsadudyann asendluszsuusns aduastiousuniu nng
Uszananadye usnig N3AAAILING Nﬁ]immﬁajﬂmwmmﬁ

Radar equation; wave propagation and reflection; radar cross section
of a target; signal detection; antennas for radar systems; clutter; radar

signal processing; radar tracking; high frequency circuits in radar systems.

msaamwmwsswﬂ'J'm?i%wq
(Design of Radio-Frequency Integrated Circuits)
ArsAuneu: 1l
Prerequisite: None

wé’ﬂmiﬁugmﬁuaamsaaﬂmewsi’mmmﬁﬁm NANNITEIA YV
syuvdeas an1lnenssuaosiofudsdymnns 1995veneviladyinsuniu
B 2 TRANF Y6
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090245222

090245223

090245224

Basic concepts in RF IC design; important concepts in
communication systems; transceiver architecture; low-noise amplifiers;

mixers.

Audeialdvasszuulni
(Power System Reliability)
AdsAuneu: 1l
Prerequisite: None
ninnsidostuvemguiauiandusavanudetield nsusudi
anudedeldvesszuuidamanliiin nsussiiumdsdsesvazuuiansg
nsUszifiuaudefeldvewisssuunanuazssuvatedssan i msuszdiy
aruundedevesanidluiin nsussiuanudedeldvesssuusiming was
MsUsziiugamvesmudodiold
Basic probability theory and reliability concepts; generating capacity
reliability evaluation; operating reserve assessment; composite system
reliability evaluation; substation reliability evaluation; distribution

system reliability assessment; reliability worth assessment.

azdanglussuulnifig
(Electrical Transients in Electrical Power Systems)
Ftaduneu: il
Prerequisite: None

pdnnsiugiuresnizdaaglussuulninimds aediegidesainnis
Faseasasiiiin nsmivamsiAneeadaadunvudang angAaunidang
dlesanmssinsenasiiin amgdaslussuulifiuvuania anzdanglu
awdsliiindds audnvazvesguasalliiinneldnneding Usingnisal
waznaaINMIsAniiNg n1stesiussuunazaUnsallniiannnisiinnie
ussduiuiaeg

Fundamental of electrical transients; switching transients, damping
of transient oscillation; abnormal switching transients; transients in three-
phase circuits; transients on transmission lines; behavior of equipment
under transient conditions; lightning phenomenon and effects;

protection of systems and equipment against transient over voltages.

‘5$UULﬁUW5\N']uLLUﬂ Lﬂa%
(Battery Storage Systems)
AdsAuneu: 1

Prerequisite: None
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090245227

090245229

090245230

wunnoslugusudlii fugedliih waweinsane uunneia
Seulosou ﬁaLﬁUUisﬁfj&mﬂ mié’mﬂizﬁgmmmé quwmmaé FEUUIANTS
LUARES

Batteries in electromobility; fundamentals of electrochemistry;
lead-acid battery; lithium-ion battery; supercapacitor; charging battery;

battery pack; battery management system.

FasAntanizneduiaanssulniafigs
(Selected Topics in Electrical Power Engineering)
Ftadunow: il
Prerequisite: None
demitegluauaulamsiuimnsailuiinids aunisdadenves
AGRY)
Topics of interest selected by the instructor in the field of electrical

power engineering.

N1UMTaUNINdszuUlnRInIag
(Asset Management of Electrical Power System)
Ftadunow: il
Prerequisite: None
auidosduisatugunsailiiiussgauazaniflniiusegs n1s
donanmyesgunsailwilussgs nagnsnistissinwgunsalliiiiusegs nng
G]i’J‘\]ﬁE)‘ULLﬁzﬂﬁﬂ%ﬂ‘U’]@UﬂimﬂlWﬁﬁLLiﬂq\‘i n1sUseLiuegnsidaIuYes
gunsalliusegs msvrgssnendedesiuuaznisungesnuidsaninges
gunsallulusegs FWmsuszliuanimgunsalluiusegs nsuimsany
doslunisldauuariigednuaunsailuiiusigs msvsmsdnnistagdises
AIARS MINATIAUANUMLATEgAanslunmsldnuaunsalliusege
Fundamentals of high voltage equipment and substation; aging and
degradation of high voltage equipment; maintenance strategies applied
to high voltage equipment; inspection and maintenance of high voltage
equipment; useful lifetime assessment of high voltage equipment;
preventive and condition-based maintenance of high voltage
equipment; condition assessment of high voltage equipment; risk
management of utilization and maintenance of high voltage equipment;
inventory control of spare part; economic analysis of high voltage

equipment utilization.

n1suatines Auauuazdasiuszuulninigs

(Power System Monitoring, Control and Protection)
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090245231

AwndeRuneu: Ll
Prerequisite: None

arufidessuAnduidasawes waluladddasawoiuazaud
foyamaweinumnsgana mumisiefivangausonisindsadasila
woslussuuluih szuumsiaduasdangnsnifinaounquituiiluaaniis
WhdsgasAveanisueilwas n1saiuay wazn1suuinistussuulni
p9AUsENBUTRINITUUANTsEuUlniAEs Usingnisalnismainlussuy
il welulagnissnunisusilwesuasianing walulagniewinun1snIuay
wuudesiudrmiuazuuuanidy nalulagmeiunisdesiuliiidulveg
Tursiuiiain msdszandldddaslaeslunisusaidunudasadons
wadnluwuvesulad

Fundamentals of synchrophasors; standards on synchrophasors
(PMU) and phasor data concentrators (PDC); optimal placement of
synchrophasors;  wide-area  measurement  systems  (WAMS);
requirements for monitoring, control, and operation; framework for
power system operation; power system dynamic phenomena;
monitoring and visualization technologies; preventive and emergency
control technologies; potection technologies against blackouts; online

dynamic security assessment applications.

szuun1seanlniuuunszaeaud
(Distributed Generation Systems)
Fwdadunew: Ll
Prerequisite: None
arudidestuienfussuunsdalwiuuunseaiegus ineluladly
nawdnlaiuuunszaiegud melulaBnssdeliiuoudafuuasmalulad
mswdslylihanandsnuyudou Msdeusieszuunsranlrliuuunszane
gudidriulasstglnimdn szuudmhelinduendin  nansenums
wadinanmsidensessuumssanlihuuunszneaudlussuudmigli
gneia lakn Hansenunenunsagdsndsuluaneds mansenunianiy
wsaulain wansgnumsiumsnind edevesszuuliin wansgny
mesnuszuutaatugunsalliin wansenunissnunisivavesiiin sauds
AUNTUsEENALElusEUUlATIUIE83aT Y LA NNDINTULATUTANENTUDS
sruuM ARl uUNTEAUE
Fundamentals of distributed generation (DG); technologies of DG:
conventional and renewable technologies; ¢rid interconnection; active
distribution networks; technical impacts of distributed generation on
distribution systems: loss, voltage profile, reliability, protection, power

flow, and smart grids with DG; economics aspects.
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090245234

090245235

090245236

sruutuiadauluiii
(Electrical Drive System)
ITaRunau: il
Prerequisite: None

ﬁugmmamzuu%m%ﬂ%&ﬁw wqwﬁﬁugm%qmim?i'@uﬁ'm\ma AU
nofwesdid nnseind Mm@ miuszuutuind eulnin szuutund ou
NIZLAATILASNITAIUAL iS‘UUGﬂJ‘ULﬂ’g@u%\ﬂﬂiﬂ)ﬁLLazﬂ’liﬂi‘Uﬂl} ITUU
GZTULﬂﬁaumﬁmﬁmasmiﬂwﬂu srUUTULAd BuUATRTS S ALAUT LAZNS
ATUAN

Fundamentals of electrical drive systems; fundamental theory of
mechanical motion; power electronics converters for electrical drives;
DC drive system and its control; synchronous drive system and its
control; induction drive system and its control; switched reluctance

system and its control.

nsnagauardnTziannaunsallniiusegs
(Testing and Condition Diagnostic of High Voltage Equipment)
FvsRunau: 1
Prerequisite: None
mia%ﬁmaﬁmLm@ful%lﬁﬂLLi\‘iqﬂuﬁ@ﬂUﬁiﬁmﬂ%lﬁ%mga N1SNAdDY
LL'ﬁﬂﬁumwmaﬂqUﬂiﬂﬁi/\lﬂ’]Lmqqéf’gEJLmﬁu"LWﬂ'mszLLaaéJU NITUANTI LAY
wsssuduad nsaunaulniuaziveianisesniuvauiu nsiefd
iavdiuluaniuresgunsalliiussawaziznisnsinia seuunsie
Aamuuardiaszianingunsalliiiuseas n1sesiadanisiinfayiia
vdlusyuvanglniiusegeldfu nmamaasunaznisingeshwmidautas
Tihi§adhemsmageumsliiiuasnmsmaseuinsfuauiy
Generation and measurement of high voltage in laboratory;
withstand voltage test of high voltage equipment by AC, DC, and impulse
voltages; electric field calculation and insulation design technique;
partial discharge in high voltage insulation and measurement technique;
condition monitoring and diagnostic of high voltage equipment; partial
discharge measurement in underground cable system; testing and

maintenance of power transformer by electrical and insulating oil tests.

n1sauAuuazasiuszuunsanlniln
(Electric Power Generation Control and Protection)
FwdeRuneu: lud

Prerequisite: None
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walladnswdaliih nsideusesyuunisnasliuuusain wuu
wasumIeuALUsiY wazuuunsrneguiiinglasaiemaslin leud
NEIUUAITINS NEauaY wuamesfnifundsny soeudludiih ndnnns
auvessruunMsHdalidin aansiAsadunatauaziadosaimvessyuy
Tasadremasluis wdnnisfiugiulunmsauauauduasussdumali
msvuuaiesiudaluindglaseieidslimén mehausuyrum
vouedsiudnliiiuaznsuisiiunisgivan seuuauauaudmaliin
izUUﬂaUﬂmmﬁumﬂWﬁ’] iww’nuqmmiLLﬂd\‘iﬁuax‘iﬁ’]ﬁﬂWﬁﬂ QUEGERE
wuuaesdmiuszuunsnaalniuuudeasauasuuuiilddunesnes
m'mﬁmwﬁa«mﬁmwa)uawé’ﬂmﬁﬁugmmaqmiﬂaaﬁ’uizwmﬁmlw%
mstestussuundnliiiluan1ignisiauilivng deasfiansanieatu
msUfuRmsvesszuundandslnivazdeudeetiulasaiiomdalii
NANUATNAIINLENAIDNAINLATIUIBAAIWH TGN

Electric power generation technologies;  ¢rid integration for
conventional generation, variable renewable energy, and distributed
energy resources: solar photovoltaic, wind turbine, battery energy
storage, electric vehicle; principles of generator operation; overview of
power ¢rid dynamics and stability; frequency and voltage control
principles; generator synchronization; generator parallel operation and
load sharing; governor control systems; excitation control systems;
power system stabilizer and power oscillation damping; modelling of
conventional synchronous generators and inverter-based generation
resources; generator fault and protection principles; generator abnormal
operation  protection; grid-connected and islanded operation

considerations.

Fasdntanizmefuinenisaauiamesi B fon
(Selected Topics in Practical Computer Science)
FUsduneu: IneANUILYEUTDIANENS
Prerequisite: Curriculum Permission
st ouazUssiduid ondug ol i sad asrudfUAnsmsduineanis
ARLIILADS
Advanced topics in practical perspective related to computer

technology.

AnulasnnelussuuLnsavue
(Network Security)
FyrdsAunau: Tidl

Prerequisite: None
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OBE 2

madhdanaszuuiaietns audiuguwasnisldauniudaondeves
sEuuAs Ny aunIalA AU BYaIsEUUAT 0N ALYABAS YD
wieredunesilaluyuueinisivaresngudeya anuiaunilunioune
Wgueamuanulaeniy MInsedeunulasniy msnentsieluues

Fundamentals of network monitoring; knowledge and practice of
network security; network security devices; internet security from the
packet flow aspect; abnormalities within the network; security policies;

security audits; cyber terrorism.

nsuBIwILININa 3(3-0-6)
(Machine Vision)
FrsAuneu: 1l
Prerequisite: None
ﬁug’]uﬁaﬂﬁuﬁumiwummmLﬁu%’ﬂiﬂa TnauazaINn WASLAZATAT
AN LAUF LAaZUUUTIa0INA 99 N1TUTZUIANANIN N1TATIVTULAZENA
AANYE NMvaneRuNes M3seudlddniussuumsuesiudnena
Fundamentals of machine vision; object and scene; light and image
forming; optics and camera model; image processing; feature detection and

feature extraction; multiview image; deep learning for machine vision.

N15UTEUIANANTNAINDA 3(3-0-6)
(Digital Image Processing)
FrvsRunau: 1l
Prerequisite: None

mﬂmwu%mmmﬂumiﬂivmawamwmmaa NSULUBITEUVEVRIN N
NSYINTALUY MIUTUUTIAUNINUBINN miamammﬂmsumumumiuizuu
N ReGHOTIRRE aaulvady Msnseseud nsvweuTeInIW NMsvhane
‘Lﬂ AMSKNSIERU NMSTUSANIN NMSUSEINTBIN N nsUssananan wlagly
yguiivheguine mateuiunmiasnsimunsummis msdinimuasnis
ﬁ?LLHﬂﬂiSLﬂW%}E}NvaﬂWW mwﬁﬁszimmgmmna

Fundamentals of digital image processing; color conversion;
thresholding; image enhancement; noise reduction and image restoration;
pixel sampling; image quantization; image filtering; edge detection; image
watermarking; image encryption; image compression; image segmentation;
morphological image processing; image registration; image recognition and

classification; high dynamic range images.

STUURSA 3(3-0-6)
(Embedded Systems)
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FsRunau: 1
Prerequisite: None

lassadisazduusenevveddulasnaulngass n1sdnnisyesdoya
ATNER NMITANTYRITOLABUIADN WITIAMALINITTU N15IANTBUNDTNA
mi?dil@ﬁ’ﬁLLUUE)‘LgﬂiNLLazLLUUGU‘L!’m mu%am'aqﬂmzﬁmauaﬂ N385
deyayafiduudndn n1seunuln Joislun1seenuuuszUULUUIAN93Y
MINAADULALILA LUAUNNIBIVDITONALITH 6

Structure and component of a microcontroller; digital I/O; analog
I/O; timer and counter; interrupt; serial and parallel communications;
peripheral device interface; PWM and close-loop control; real-time

design consideration; microcontroller software testing and debugging.

szlguIsn1InayRusdnlulR
(Algorithmic Differentiation)
FwdeRuneu: lud
Prerequisite: None

sufouiBrasnsduilos mandouiiasauaudu sedevisiadu ns
afslsunsunouamesiieneyius suideuismameyiuduuuifuni
LAZOBYNEY NITMIBUNUTEUMA VAT N13TANIINTNEINTNUIEANUTIEMTY
N1MBURUSLUVDBENFT N1TMIBYRUSIEITAdngasanluns v n1sm
syiusmeBidadudonlunsm mameyitusieiBmsmdavthueansm
nsUsEENANISUTERIaNaLUURN LU T aUIUS

Finite difference method; steepest descent algorithm; Newton’s
algorithm; derivative code; tangent and adjoint modes of AD; high-order
derivatives; checkpointing strategies for adjoint mode of AD; vertex

elimination; edge elimination; face elimination; parallelization strategies.

NFUTTUIANALUUVUIY
(Parallel Computing)
JdeAuneu: LUl
Prerequisite: None

a01UngNITUABUNIABITUWUUIUIU NISIATIEHUSEENT N INUDINS
Uszanananuuauiy nsideulusunsudmsuszuuiildniieninusisan Tn
swauAEINIe N5AeasITninlnsea lassadaiugudmiunsuszany
nan MseulusuasuwuuratemnsalagldninsaLasloliuduil n1sileu
TWsunsudmduszuuildniennusinszats n1s@eulusunsuwuunisaenn
Wutionulaglfidudile nsdeansuuugasiegn nsdeasuuuidungu ns
afiun1suuuysranuaiazliussanunal danesAuLuuILIY
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Parallel computer architectures; parallel performance analysis;
shared-memory programming paradigm; processes and threads; inter-
process communication (IPC); synchronization primitives; multithreaded
programming with Pthreads and OpenMP; distributed-memory
programming paradigm; message-passing programming with message
passing interface (MPI); point-to-point communication; collective
communication; synchronous and asynchronous operations; parallel

aleorithms.

n'ﬁm?hﬁmm:amﬁqﬂ
(Optimization)
FnUsfunow: lud
Prerequisite: None

Avunnsdadu 38n51l BFunEnd anzgiu dmuamsiiliduds
Wu manAfvanzauiigauutlifidedida nmsfumlaonss meiedeuainiy
A MaledouasmunaTuiiduiian mardeuasmuauduieives
iy mamenfimnzaniigauuuidediia mamariivsnzaniigaseisves
angesal

Linear programming; graphical method; simplex method; duality; non-
linear programming; unconstrained optimization; direct search; gradient
descent; steepest descent; Newton’s method; constrained optimization;

Lagrange’s method.

n1suszenaldnisuszaiananIniInea
(Applications of Digital Image Processing)
FUsAunou: IneANUiuYeUTeMaNgNS
Prerequisite: Curriculum Permission

nsUssgndldnisUszananann taun ns3anluntnau n1533198nes
izwmiﬁﬁﬁmamwﬁﬁmsﬂaaﬁ’ué%ﬁm%mmwwLLaz%’ﬂmmﬁmﬂudauﬁwmﬂ
o msﬁué’ﬂmwﬁﬁﬁmLLmqmdﬂ‘Uﬂﬁ NM5UTELIANANINNNAITUNNEY N1
Uizqﬂmﬁl%’mﬁﬂszmamamwﬁuq

Applications of digital image processing: face recognition, character
recognition, copyright-protected image, and privacy-protected image trading
systems; compression of high dynamic range images; biomedical image

processing; other image processing applications.

090245350 laseasnedoyauazdanasiy

(Data Structures and Algorithms)
FUsduneu: IngANUILYeUTDIANENS
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Prerequisite: Curriculum Permission

ASL58981AU tALA NS5 89dIAULUUNBY ASLSB9aA UL UULABN AT
LT HIAIAULUULNTA NS AR ULUUENGDITN NISLTENaIA ULUUNEIY NS
S9N ULUUATAZBS N NSAUNT AUA ATTAURILUUEINU NISAUNILUY
ninn nMshumlunuanig Mshumluwwdn Sane3iuvesvaduuu-vedn
daneifinvedlanans1 sanesfiueans lnssairsdeya leud s19m3 019158
aufin Mauar mssusy Fn suliuuuninig nssuauieisanesiiu laun
M5138n91 SunEUASUY IeNUaTeTUE Tuneuitussvagiun Muans
wadn mavnAvanzasiige leun mslvaiinniige dvuensdadu 355
wand ngefamnududountinsiiwin loun dynsallolng naudanidud
msUseyna laun nsdudadeya anuasady Adinmans

Sorting: bubble sort, selection sort, insertion sort, heap sort, merge
sort, quick sort; graph search: linear search, binary search, breadth-first
search, depth-first search; Bellman-Ford algorithm; Dijkstra’ s algorithm;
A¥* algorithm; data structures: lists, arrays, stacks, queues, hash tables,
heaps, binary trees; algorithm paradigms: recursion, divide and conquer,
greedy algorithm, dynamic programming; optimization: maximum-flow,
linear programming, simplex algorithm; computational complexity
theory: big-O notation, NP; applications: data compression, security,

math.

ami’Jmmsuﬂamﬁ'Jmas‘
(Computer Architectures)
FUsduneu: IneANUILYEUTDIANENS
Prerequisite: Curriculum Permission

mMsvauet ez savesmeufinnes i afinsussiianalusunsy N1
penLUUsTUUUTEINana nsusvinanawuulidlad aandeenssuuuuldidu
seifou ﬂ’]iﬁ’]u’]ﬁma%aﬂL3I8u1°UIUIUiLLﬂ§3J N138BNLUULAY N1788NLUU
mheaud MsUssnanadau anuduiedu nseenwuumiierug,
auyd syuurenduaTyos enduITIsuy NMI0RNWUUTEULZENAIIT NTeuu
fenimaifeulusunsa mssiudsyans mmvedusunsudaensldiensauas
uazwoALIS

Translation from a high- level language to hardware operations;
processor design; pipelining; out-of-order processing; branch prediction;
caching; memory subsystem; concurrency; locality; virtual memory;
software subsystems; system software; the design of software systems;
programming paradigms; hardware-software co-optimizations.

¢ &

AAINTTUYDNALITVUES

Y
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(Advanced Software Engineering)
FUsduneu: IneANUILYeUTDIMANENS
Prerequisite: Curriculum Permission

nszvuMIHAL oA Tadelnd matalunisinunmIndedns A3
panuwuuan1UnenssugenduIg n1seenwuuduseUseaulusunsulssend
nsleulusunsuiinumu nmsveaeuzens il pluifuaznisdanisns
AVUAAT

Modern software development process; techniques for specifying
software requirements; software architectural design; application program
interface design; coding robust programs; automated software testing and

configuration management.

szuugudayatuge
(Advanced Database Systems)
Fwdadunew: Ll
Prerequisite: None
VANN1SVRLUUTIRRITRLA  NYANATNETUS AwasunueafiuLea
nunisesnuuugiudeya n1sdnivteyawasn1sdnrindsd n1sesntuy
N158519 LLazmﬁl,ﬁ'mﬂizﬁmé‘mwsuaqmwﬂumaaaummyaaﬂa
Formuamuauysaivestoya nsuLwatuLaznIIMIUANAIENTBNAY
msfudeya srudeyaitlilniBediniud amdnonssnvuunaznszans
Data modeling principles; relational algebra; SOL query language;
database design theory; data storage and indexing; query language
design, implementation, optimization; integrity constraints; transactions
and concurrency controls; recovery; non-relational databases; parallel

and distributed architecture.

STUUADUWILABTULAATIN
(Cloud Computing)
FUsduneu: neANUILYeUTDIANENS
Prerequisite: Curriculum Permission

\n3esinans Lostialatiedu AeuuLes uuuMsweavesTEUY M3
Jostudeyalumiigniudn arudasadslussuuldanis ssuudeyalu
P30U7Y N1TUTEIIANALUTTUUTWIAIYGY NTUTBUIANALUUNTEINY N3
Usvanawaidugn nsdaddulussanasman @nosiaaneufiafa flaidu
IRGRERRr T

Virtual machine; virtualization; containers; service model; memory

protection; system security; network storage; cluster computing;
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distributed system; batch processing; scheduling; serverless computing;

function-as-a-service.

AMeluswnsuwazaaulniaas
(Programming Languages and Compilers)
FUsduneu: IneANUILYEUTDIANENS
Prerequisite: Curriculum Permission

NANNITOBNLUUNIYY YU AT ALTIUINETTH Arw1Wan Tu
sruuUssiandeya nisuenal n1sTiAsievinisligansal
nsulafirndudigliennsel nMseseianamng nsaislén

Language design principles; abstract data types; functional
languages; type systems; lexing; parsing; syntax-directed translation;

semantic analysis; code generation.

Basdmanieneduiainssunauiames

(Selected Topics in Computer Engineering)

FUsduneu: IneANUILYeUTDIMANENS

Prerequisite: Curriculum Permission
wideuazUssiiuiemiidndenunanzluguimnssuneuiamesly

ATUFIN 9]

Selected topics in computer engineering.

AAVBRABNATUIAINITTURDUN ANDS
(Advanced Topics in Computer Engineering)
Fndsdunew: Wneanuiureurevidngns
Prerequisite: Curriculum Permission
shdauaniomiugdludmimnsmneufiunes

Advanced topics in computer engineering

Uyeyuszhvg
(Artificial Intelligence)
Fvdsdunou: Tl
Prerequisite: None

UayayuseRugiiedn viannisuaensussyndld maseugidedn lumanis
Tuundszinn lueanisanaey Msseusiasuigs nsussendldieled sy
JPUUMUAYN LATeYeUsEamLgLuUARuElIgtY NMSTIMUNAIN NMTATINTY
99 159U 1AT1ATIAALY LUAANITUNSNTEANY NSUTTUIHANIISTIUYRA
NTenLEZA1 TAanEITUIALAEY
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In-depth exploration of artificial intelligence (Al); principles and their
application; deep learning, classification model, regression model,
reinforcement learning, application of Al for control system; convolution
neural network; image recognition; object detection; generative adversarial
network; diffusion model; natural language processing, word tokenization,

large language model.

InemstieyauaznsBouivaaaia
(Data Science and Machine Learning)
Fndsdunew: Wneanuiiureureviangns
Prerequisite: Curriculum Permission

anMIkaziniAnluIneINseya MsdsIakazmMIaianIndeya N3
Aereineadd  menedovauufigiy  unAefiuguveiniateulueneies
danesfunmsBouiuuuifaoy Sanedfumaeuduuulififaon  nsdn
MNANY N150A08Y NMIIANGY N1IATIRIUANURAUNG MTIATIEVdayany
a1 MSUTKEULAENIIATINERULUUTIARY  IAINTILAMANYME s
UssndldmsBeudveardedumsufoa

Principles and concepts in data science; data exploration and
visualization; statistical analysis; hypothesis testing; fundamental concepts
of machine leaming; supervised learning algorithms; unsupervised learning
algorithms; classification; regression; clustering; anomaly detection; time-
series analysis; model evaluation and validation; feature engineering;

practical applications of machine learning.

Arnssudaya

(Data Engineering)

FUsAuneu: InennuWiuteuTemangns

Prerequisite: Curriculum Permission
MIATIUUUTIRDIULALALNTEBNKUUANI N SeUUgIUTeya walulag

nsUszInanateya NIEUIUNNTETNea NMsIAMITeYa N1STEUIUNITENY

Yoya Arnmdeya msdfuguateya mMawanAsulazmsnunadeya
Data modeling and schema design; database systems; data processing

technologies; ETL processes; data acquisition; data pipelining; data quality;

data governance; data exchange and data integration.

MAATERATaU M TaUINA
(Information Network Analysis)
FUsAuneu: TnennuWiuteuTemangns

Prerequisite: Curriculum Permission
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WUUTIADIVBLAT DUIBVUIALAN  NITUUIRENUNTEAY N A ILaz
nsrvIumMIndaiiay  LuudiassveaasadglarmMsmuLATeUly JULUY
unumiddasadndluedotns maundnszaevesdoya wongsunisaasaily
W30 MTBATWNAIN WAL nsmanNg nsnsRduyusuwaznguly
w3ety MsesuinuAsety anudulugaisuaslassaigusilunietne

Models of the small network; six degrees of separation; power-laws
and preferential attachment; models of network and network evolution;
motifs; structural roles in networks; information propagation; cascading
behavior in networks; link analysis; page rank; knowledge graphs;
community detection and clusters in networks; network inference,

modularity and community structures in networks.

sruvBemsdwivlassdnglnindaaies
(Communication Systems for Smart Grids)
FUsduneu: IneANUILYEUTDIMANENS
Prerequisite: Curriculum Permission
gunsalusziameniawasluszuudeansliane Tulasselnidaases
NANNITALTNDURAZNITAINIY An8dyy1uUTEnneig 9 wasngudaiedslu
szuulnsauunay gunsalmudingUssavmadnuazioaiil mmiﬁmﬁu
Aeafuangenne miﬁiamﬂWEGizUUﬁaaﬁiﬂaﬁmﬁiwqLLazlaﬂmm/\lLLazmﬁm
yeaeugUniniifiosiu nénnaidesduvesnisdsdendsonlwiuuulians
1A59918 RF Mesh nsdeansinuaneasintih lassinelnsdnsindoud
Hardware components for wireless communications in smart grids;
reflection and transmission; RF cables and transmission line theory in
communications systems; RF passive and active components; antenna
basics; maintenance of RF and microwave systems and basic
measurement techniques; principles of wireless power transfer; RF mesh

networks; power line communications (PLC); cellular networks.

Sumefiinvasasands

(Internet of Things)

FUsduneu: IneANUILYEUTDIMANENS

Prerequisite: Curriculum Permission
LLuaﬁmﬁugwuLLazaaﬁﬂmEJﬂiimm@umaﬂﬁmmaiiwﬁq eANTIAR !

Tuslnneanisd easuaznisid ousetai oy UTAITUUNY LN

nsdanisteya N1sIniukaznIsuanINg N15UszEnAlduBumesiinues

assnAsuaznsdifinw nsoonuUULAEimUINTUsTENAl T
Foundational concepts and architecture of loT; embedded systems;

communication and networking protocols; cloud services; data
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management, storage and visualization; loT applications and case

studies; design and development of loT application.

anulasanalauasdmsulassinglniidaases
(Cyber Security for Smart Grids)
AUsduneu: IngmNaiuYeuTIiaNgns
Prerequisite: Curriculum Permission

anUnunssuauannny vn1smulasnis ANNUARRAETEUU AL
Uaenduin3ev18 Aulasndulaiues n193As1giAuRanNaInvedlnsiv
Aoa Mslaudlyiues wugd1siaduIngt Msdnsiadu ysunmdeya n1s
gl auvasadenIevigliany mnuvaeasieseuuensieviuy svuulilvl
Aulaensaseewagans Anulaensdetivead aAnulasnds fueaLau
walagy

Security architecture; security services; system security; network

security; cyber security; protocol failure analysis; cyber attacks;
introduction to cryptography; encryption; data integrity; authentication;
wireless network security; security of RF mesh; Wi-Fi systems; security of
cellular networks; security of PLC; security of DLMS/COSEM.

wdenarluavddinssulassingluiigaaies
(Advanced Topics in Smart Grid Engineering)
FdsAuneu: IneanuiuYeUTeIANgns
Prerequisite: Curriculum Permission
Sosnnmgluiemnssulasanglniidensey

Selected topics in smart grids engineering.

Ugymiivawanundsnssulassinglniiganses
(Special Problems in Smart Grid Engineering)

AUsduneu: IngmnaiuYeuveIviangns

Prerequisite: Curriculum Permission

nsuAtminmAamnssulasangliidansesilduneuning msdeu
HIUNTITRARAT Y93I NITTIBUAMNAVIUIUDINTITUAT YN A1TNUNIU
wazUSufianisnsiey nssuilsauiiiunine1asdiusne saueann
ﬁﬂﬁﬂw’lﬂuﬁm NIRUTIBNUTINATA

Problem solving for topics in the field of smart grids engineering;
problem-based learning; progress presentation; review and checking of
project status; listening to suggestions and comments from supervising

lecturers and classmates; writing of technical report.
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(Modern Power Grid Operation and Control)
FUsduneu: IneANUILYeUTDIMANENS
Prerequisite: Curriculum Permission

Tnssafef ugiuvesszuudemasliia 3Tauinisveslassdng
Adalalih nsdeudelsdlwimdsuvyuisuvualnguazsnndnidng
Tasstnefasliilh wanszvuanmafiutuvesgunsaididnnsedndrndsly
Tasstnerdali anudeiieldvedlassiiemdslaiiilsdluinnd e
mguﬁaul,wuLLUiﬁuamﬁgﬂuU%mmmm wé’ﬂmi‘ﬁugm@ﬂLﬂwgmam%ﬁum
nMsufuansiassefdsliih winnsiuguiotueaiosnmazaiiu
funsasnforesszuulassriemdslnin winsgiuazndninasinig
Uftanslasatneidslni amsmuauidslaiiuazaudnislni ang
AIuAuIasshannuazussiuliin n1suuinisuazaiunulasaie
maslihowadn syuudansnasnudmniulasaigliingaaies

Introduction to electric power supply structure; power grid
evolution; integration of large-scale renewable energy and distributed
generation resources; effect of power electronic interfaced equipment
penetration; power grid reliability containing variable renewable energy;
economic operation of power grid; principles of power grid stability and
security; power grid standards (grid codes); active power and frequency
control; reactive power and voltage control; microgrid operation and

control; energy management systems for smart grids.

Tassadreugiudwiunsioansl¥meuazmaiavmisendlnindugs
(Advanced Wireless Communications and Metering Infrastructure)
FdsAuneu: IneanuiuYeUTeImANgns
Prerequisite: Curriculum Permission

msdeansliane ngufanuuiandu fuUsuuudy nsruaunIwUUgy
Jenunshaulazauautiuming nsanneulutasdyyiu st
dyeyrad wuudnaesyesdyandeaia n1suenanuaTAnALUUAInea
UsgAnSamveanisueganuuuidnealudesdygyiulials n1sdnis
YOIFUYIULUUNAIEN DRF1AIUASIFYYIUFOF Y QUIUTUNIU AINUIDL
Fulunsfmadoyefianatn Sineslifidaados lasaieiugiudmiunms
Samhemslifiitugs anrilnenssuvedassisdoarsdmiulaseiold
g9a38y Mydteyaluszuunmsiantiemaliin ssuvuimsdnnisdeya
Tuns¥amizemslnda nssdslunisdediunsdnaeuldlnin nsdenles
syuusng 9 Wmeiululasenglniseasey

Wireless communications; probability theory; random variables;
random processes; matrix definitions, operations, and properties; path

loss; shadowing; statistical multipath channel models; digital modulation
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and detection; performance of digital modulation over wireless
channels; multiple access techniques; signal to noise power ratio;
detection error probability; smart meters; advanced metering
infrastructure (AMI); communication network architecture for smart grids;
meter data acquisition system; meter data management system (MDMS);
anti-tampering methodology; smart grid system integration.
090245521 ﬂ'ﬁE]E]ﬂLLUU’JQQ??’JSJ?I’J']SJS%VIQ%%QQ
(Advanced RFIC design)
Adafuniou: MIvoNLUUNITTIANLDINY
Prerequisite: Design of Radio-Frequency Integrated Circuits
N153ATENUIINYN1TRINITEAEAlUMUUTIRRIaude W1s1dwesiod
WHUAIWERS 299 Ndad Y IM 19TVUFYIUTIAA1SY 1THUATIZY
A
Analysis of distributed effects such as transmission line modeling; S-
parameters and Smith chart; oscillators; power amplifiers; frequency
synthesizers.

090245522 ﬂﬂiaLﬂiﬁzﬁLLazaaﬂLw‘U?ﬁﬁ]ii'ﬁuLLauzgaﬂLwU%ﬁJaﬁ
(Analysis and Design of CMOS Analog Integrated Circuits)
FUsduneu: IngANUILYeUTDIANENS
Prerequisite: Curriculum Permission
MIANWNTIENAEITUNIT0NKUUKAENITUSULAIIITTILLE UL oN
WUUTURE LUUTIAIF Y UIUIALANLALIUNA LAY 29TV BLUVELARLAY?
LAZVANYALAR 2199TVNULUUNAAILAZN1TUDUNAULNUATIN 199 Td2T DU
nIzla dygasuniu n1sUaunau N1999nLkULNaTERULINY MATIANITIN
ladondlauzaon
A detailed exposition to the design and optimization of CMOS
analog integrated circuits: small-signal and large-signal models; single-
state and multi-stage amplifiers; differential amplifiers and common-
mode feedback; current mirrors; noise; feedback; operational amplifier

design; analog layout techniques.

090245523 N15ILATIZALAZIDNLUUINITIINAING
(Analysis and Design of Digital Integrated Circuits)
FUsduneu: IngANUILYTaUTDIMANENS
Prerequisite: Curriculum Permission
AU IM181TUN1TENLUTINATTINATE 29950 USROS LULTUDE
AUVUNNITUNINTEINY NMTUTEUIUAIANNUTER Ladied n15USuTuIe
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OBE 2

LL'ﬁ\‘]f;fuvLWL?TENLL@%LLSQﬁuﬁUE]ULSUG] 21995AUTIUTULALT AU EE 1ATIASN
AdinAERS N5 TeNRESENINNNAT N1SNTEAEFLYILUNRNT HieALE
walAnsUSuTaLuiugs nseafidanukiunsanfanssumsaing
Challenges in digital IC design; CMOS inverter; propagation delay;
parasitic capacitance estimation; layout; supply and threshold voltage
scaling; combinational and sequential circuits; arithmetic structure;
interconnect; clock distribution; memory; advanced voltage scaling

techniques; power reduction through switching activity reduction.

090245524 guUnsalansieitdmiutinesnuuuesIom 3(3-0-6)

(Semiconductor Devices for IC Designers)
FUsduneu: IngANUILYTaUTDIANENS
Prerequisite: Curriculum Permission

FeuRaNilou NTuTanessoadolulnans uoae daAvuszquuunes
gunsalamuUTey Wwuwesamueanniinwaluuduea Huwn ns1udames
W lul3 UOANALUULNATOUT ALATNTIUTALA DT LUVADINA NINTINTDY
weluladansfeiniuasnszuiunisude

PN junctions; bipolar junction transistors; MOSFET; MOS capacitors;
charge-coupled devices; CMOS active pixel sensor; FinFET; nanowire
transistors; gate-all-around MOSFET and 2D transistors; overview of

semiconductor technologies and manufacturing processes.

090245525 N1599NLUUINITIIULUUIUDAA NS U YU auEY 3(3-0-6)
(Design of CMOS Mixed-Signal Integrated Circuits)
FdsAuneu: IneanuiuYeUTeImANgns
Prerequisite: Curriculum Permission
Fouoauuasssuudadu NsTnfeg1uaznIinAuak 19950509
Fygraulouzdontasfda 19358700AUNTIABS DRT1dUd Y IUAD

[

>

dgnasumulunsasulasdygiu 2asulasdyauueuzdondunivialas

Advialuneusdonuuuluadad 299suwlasdygaunuuuiugudyainsuni
Signals and linear systems; sampling and aliasing; analog and digital

filters; switched-capacitor circuits; signal-to-noise ratio in data converters;

Nyquist-rate A/D and D/A converters; noise-shaping data converters.

090245526 52LU8UITNITDBAUUUNINIYAINYD AT 3(3-0-6)
Integrated Circuit Physical Design Methodologies
FsRunau: 1l

Prerequisite: None
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NTZUIUNTNANNATIIN ﬂ'ﬁ@aﬂLLUULﬁﬂﬂiﬁﬁugﬂu%@ﬂ%ﬁﬁm WwAile
N159ue N15INETY MsTadunsunasdnelil insevienisnssedygyiu
UIRNT NANTENUVOIADAIF Y10 NITLUATDUNUAUS; HANTTNUVDY
AaATEn; NMsnnveusauliih definnsaieafudieafiuarnisuantan
NSNSy

IC fabrication process; basic layout of integrated circuits; matching
techniques; chip floorplaning; supply routing; clock distribution network;
transmission line effects; impedance matching; stress impact; IR-drops;

ESD & latch-up considerations; isolation.

090245527 ﬂﬁiVIﬂﬂBU’NQ‘J‘J'QﬁJLLﬂ%ﬂ’]iE]E]ﬂLL‘U‘ULﬁlaﬂ’]‘ﬁ'lﬂﬁaU
IC Testing and Design for Testability
AdsAuneu: 1l
Prerequisite: None
UNUIENTNAFDUIIITTIU NMIENWUULBNIINAGEY N13318038030
LAZAURANAIN NTATNYANAAOU NMINAFBURILBHUUABANTUAY N15Tu
JANIINAFDU N1TIUIRYADIN NITNAFDUNUIAIIUITY NITNAFBULUUALNY
YoULALNIINAAEUTBmnunas wadafionfiuazSleleaiidnsunsmaaey
LoUrADNLAYA Y MNEN NTNAEDUNITLONT AloTuaziilealea
Introduction to IC testing; design for testability; logic and fault
simulation; test generation; logic built-in self-test; test compression; logic
diagnosis; memory testing; Bounfary scan and core-based testing; DFT
and BIST techniques for analog and mixed-signal test; test of ADC; DAC
and PLL.

6. UNUTLEAINITNTTIBAMUTURNTBUINATTILNANTSITBUSINTNENgA T 518317
(Curriculum Mapping)
6.1 wadwsmaSeusiinaviswemdngms (PLOs) Tumsawessiedvfimnumnsegtsdaudsil
PLOST  Awseiusngmisailudmnssuliiuazpeuiinweslngs1admgulwednlu

Feanssuliiuavaeuiines

PLOS2  3wng 1A9gh uasnunamaiieasutsanuduius seninananisaaaiu
nqufidugduimnsalnihuazeeufiunos

PLOS3  dAugdugadiuaiy (Inermians inalulad Tainssumans was
atiarans) inldlunisuilymanainnssusagaiunsideludmnssului
WaZABUNIMDS

PLOSG  senuuukazairan’ eafioiouddamgnamnssuluimnssy lriflway
AaNIWes lagufuRnunann1siuauUaenduwariInigIu 9naIunssy
fifetos
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Preamble

RWTH Aachen University and King Mongkut's University of Technology Morth Bangkok
{KMUTNB) commenced their academic cooperation in 1995 with the support of the German
Government in cooperation with the German Academic Exchange Service (DAAD) and German
industry. The industry-oriented engineering education model of RWTH Aachen University was
introduced and implemented at the Faculty of Engineering of KMUTNB in 2002.

On 22 October 2004, the Contractual Agreement for setting up The Sirindhorn International Thai-
German Graduate School of Engineering (TGGS) was signed by RWTH Aachen University and
KMUTNE in Bangkok, aiming at developing TGGS by using RWTH Aachen's industry-oriented
engineering education model. TGGS was officially founded in 2005. In the TGGS Council Meeting
on 7th March 2011, the decision was made that the management of TGGS would be under
KMUTNB to enhance the development of TGGS and to avoid conflicts with Thai legal education
regulations, whereas RWTH Aachen would continue to provide academic support to advance the
engineering education following the Aachen model. The Academic Cooperation Agreement
between KMUTNE and RWTH-Aachen has been seamlessly continuing until present.

Article 1. Main objectives of the cooperation
a) To develop engineering education at TGGS up to international standards by adopting RWTH
Aachen’s engineering education model (industry-oriented engineering education)

b) To support joint research of various institutes at RWTH Aachen University and various
programs at TGGS in Thailand and South-East Asia

c) To exchange students of both universities (the specifics of student exchange will be covered
by a separate agreement)

Article 2. Purpose of cooperation and scope of activities

The main objectives of TGGS are to foster and sustain industry-oriented international Master
degree engineering programs and industry-oriented doctoral training and to guide Thai
professors, lecturers, and researchers in teaching and in supervising project-oriented Master
theses and doctoral level R&D projects. The Thai or German participants under the roof of TGGS
will conduct research and development work together according to the needs of cooperating
industries. Further objectives are:

a) To serve as a pilot institution for industry-oriented post-graduate education in engineering for
Thailand and thus support the country in reaching a higher level of industrial technology

b) To develop qualified human resources at TGGS Bangkok for the Thai-German network and
vice versa at RWTH Aachen University for the regional German industry with links to Thailand

c) To establish a qualified broad industry network for Master level internships as well as
cooperative training and upgrading for engineers with the industry

d) To foster academic entrepreneurship in the various technical specializations covered by TGGS
similar to the tradition of Chairs of engineering institutes at RWTH Aachen University

e) To prepare the ground for the creation of technology-oriented spin-off enterprises with links to
TGGS

f) To seek funding from third parties for joint R&D and HRA&D activities betwee
professors and TGGS lecturers/researchers in Thailand and South-East As 4
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g} To develop academic links to similar institutions of higher education in the ASEAN region.
h} To develop the joint or double degree academic programs in the master and doctoral levels.

In this way, TGGS has developed the system of engineering education and research. The
graduates from the program are supposed to be capable of conducting industry-criented
development, research and engineering services and thus contribute to technology innovation
and productivity enhancement in Thailand. In addition, TGGS will naturally encourage and
facilitate lecturer and student exchange between Germany and South-East Asia and be a prime
hub in the international networking of RWTH Aachen University.

In teaching and research, TGGS covers a wide range of engineering fields. The master and
doctoral courses. trainings are conducted fully in English and thus are open for international
students mainly coming from Thailand and South-East Asia but not restricted to this area. The
industry-oriented master and doctoral engineering education will follow as much as possible the
RWTH Aachen maodel without conflicting with Thai legal regulations, and move gradually to RWTH
standards in teaching and research. The master courses and doctoral training will be made
subject to quality management complying to the Thai regulations. As implemented already now,
the courses will use much of the course contents provided by the cooperating RWTH professors
and will adapt the content to suit the needs of industries in Thailand and South-East Asia.

In present, TGGS offers the Master Program in the following engineering fields,

Mechanical Engineering related disciplines

~  Materials and Metallurgical Engineering to Materials and Production Engineering — MPE
Mechanical Engineering Simulation and Design — MESD

Automotive Safety and Assessment Engineering — ASAE

Chemical and Process Engineering — CPE

Railway Vehicles and Infrastructure Engineering — RVIE (multidisciplinary) The program was
first launched in January 2020 as a joint-degree master program with Faculty of Engineering,
Chulalongkorn University.

Electrical Engineering related disciplines

I Electrical Power and Energy Engineering — EPE
Communications and Smart System Engineering — CSE
Software Systems Engineering — SSE

Smart Grids Engineering — SGE {multidisciplinary)

In present, a double-degree agreement between TGGS and FB6 of RWTH-Aachen for the
electrical engineering related disciplines has been established since 2018.

The TGGS partners will jointly contribute to the future development of TGGS in accord with the
general intentions of this agreement.

On the doctoral level (research-oriented doctoral program), the scope and extension of
supervision and training by the TGGS partners will be further agreed on the program and institute
level. The experienced participating Chairs of RWTH Aachen, on personal basis, will su
doctoral research work in parallel to the professors and lecturers/researchers
Thailand.
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Article 3. Legal and administrative links

The partners agree, TGGS is an institution under KMUTNB having the status of a faculty within
KMUTNEB and will operate under the regulations of Ministry of Higher Education, Science,
Research and Innovation and Thai laws. RWTH Aachen’s International Office will serve as the
main contact regarding student exchange and other student affairs. RWTH Aachen University will
appoint one professor or academic representative as academic principal coordinator at RWTH
Aachen University to assist the cooperation between TGGS and all RWTH Aachen professors
who are involved in lecturing, research, and supervising TGGS students.

KMUNTE's International Office will likewise serve as a main contact regarding student exchange
and other student affairs. TGGS will point one lecturer/researcher who will be the main contact
person for the academic representative of RWTH Aachen University.

Article 4. Contribution of the TGGS partners

The TGGS partners, KMUTNE and RWTH Aachen University, in their own responsibility, will
ensure to prepare and set all the boundary conditions necessary to implement the commitments,
rules and procedures defined in this agreement and to support with their very best efforts the
advancement of a successful operation of TGGS as outlined in this agreement.

The contribution of each party will be as follows:
Contribution of RWTH Aachen University:

1) Allow professors from various institutes of RWTH Aachen to give lectures at TGGS within
German legal regulations.

2) Allow professors from various institutes to join R&D activities in cooperation with TGGS
lecturers and researcher in Thailand within German legal regulations.

3) Allow and encourage various institutes of RWTH Aachen to develop the joint or double degree
academic program with TGGS.

4) Allow TGGS Master students and Ph.D. candidates to conduct internship and/or research for
their thesis in various institutes at RWTH Aachen without the charge of tuition fees as will be
specified in an additional agreement on student exchange.

5) Allow and encourage the exchange of post-master and post-doctoral researchers to conduct
research stays at TGGS.

6) Assist in the application for funding from DAAD and other sources for scholarships and
fellowships for TGGS students and lecturers.

7) Seek funding from the third parties for the joint R&D and HR&D activities between RWTH Aachen
professors and TGGS lecturers/researchers in Thailand and South-East Asia.

8) Help to contact German industries in Thailand to find internship places for RWTH Aachen
University and TGGS students

9) With joint effort. promote TGGS in Thailand and South-East Asia
Contribution of KMUTNB:

1) Seek funding from third parties for the joint R&D activities between RWTH Aac
and TGGS lecturersi/researchers in Thailand and South-East Asia.
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2) Allow RWTH Aachen students and Ph.D. candidates to conduct internships and/or research
for their thesis work at TGGS without the charge of tuition fees as will be specified in an
additional agreement on student exchange

3) Develop the joint or double degree academic program together with various institutes from
RWTH Aachen

4) Assist in the application for funding from Thai institutions and other sources for scholarships
and fellowships for RWTH Aachen University students and lecturers intend on staying at
TGGS.

5} Allow and encourage the exchange of post-master and post-doctoral researchers to conduct
research stays at RWTH.

6) Help to contact industries in Thailand to find internship places for RWTH Aachen University
students

7) Pay for RWTH Aachen professors to lecture at TGGS according to an additional agreement
on professor block lecture

8) Promote German engineering education according to RWTH Aachen model in Thailand and
South-East Asia

9) Serve as a connecting point for RWTH Aachen as springboard to South-East Asia as well as
develop networking of RWTH Aachen Alumni in Thailand and South-East Asia

10) To assure TGGS curriculum guality according to international standards

Article 5. TGGS Advisory Board

In view of the sustainability of the partnership, for which the primary partners, KMUTNE and
RWTH Aachen University are aiming, the TGGS Advisory Board will advice TGGS in its progress
towards the stated objectives. The Advisory Board provides support with respect to policy matters
and counsels TGGS regarding sponsors, stakeholders and cooperation partners.

The TGGS Advisory Board will be chaired by the President of KMUTNB and the Rector of RWTH
Aachen University, The German Ambassador to Thailand and Thai Ambassador to Germany will
be invited to be honorable Chairpersons. Further, at least six representatives from industry,
academic or research institutes, three each from Thailand and Germany. will be members of the
Advisory Board and have to be appointed by the Chairs.

The Advisory Board Meeting will be conducted once a year,

Article 6. Degree issues and quality management
The degree of all courses (Master and Doctoral level) will be awarded by KMUTNB,

The quality management for TGGS and its programs will be conducted according to the laws and
regulations of Ministry of Higher Education, Science, Research and Innovation in Thailand.

Article 7. Effective date, modification and termination of the agreement
This contractual agreement becomes effective as of date of signing by the authorized Thai and
German signatories.

This agreement will be active and valid till September 30, 2023 if not terminated by
of the contracting parties, and will be automatically prolonged again by two yea
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date of termination if written notice is not given six months in advance by one of the contracting
parties. The students and the staff of the acting partners shall comply with the rules and
instructions applicable when staying at the other partner’'s premises and each partner will instruct

its students and staff accordingly.

Should there be any clause in this contractual agreement for which realization turns out not to be
feasible despite best efforts of the signing parties or should there be any issues necessary for the
implementation of this agreement not yet defined here, the parties will seek a solution for this
which is in best agreement with the intentions and objectives of this contract.

Article 8. Signatures

This Academic Cooperation Agreement was signed in mutual consent

on..29/40/8030 n ...

Signed for and on behalf of:

RWTH Aachen University

Univ-Prof. Dr. rer. nat. Dr. h.c. mult. Ulrich Ridiger
Rector

AN S

Univ.-Prof. Dr.-Ing. Matthi sWesshng
nd Stru

Vil/4

Uniu.—"P/mf, Dr. rer. soc. Ute Habel
Vice-Rector for International Affairs

s |
AV /,/ 4\/_.-—""'_"

Dr. Henriette ngérbusch
International Affairs Director

King Mongkut’s University of
Technology North Bangkok

Prof. Dr.-Ing. habil. Suchart
President

Assoc. Prof. Dr. Saowanit Sukparungsee
Vice President for Academic Affairs

Q)L_g\_ }"‘JG/‘L‘/\\
Ms. Sikan Kulchonchan
Vice President for International Affairs

/@W

Prof. Dr. -Ing. Nisai Fu rodsakul
Dean, The Sirindhorn International
Thai -German Graduate Schoal of Engineering
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(The Alliance of Leading Institutes of Technology in Germany
9: TU 9) lunsdlanwdvitdgansdnunlinssfumdngmsfiazidn
Anw1 AelasUAUAUYOUIINAULNTIUNITUTHITUANEAS
Amnssuliiuaraeuiames Wuusaznsally

15 finsawedvazaulaiinid 2.75 vnazuuuiy 4.00 wiewdiauwrin
Tunsdinfinsnmdsazaulids 2.75 uildifoandn 2.50 azsadlasu
AUIUTOUAIN AMNIITUNTUTEIMANgaTIFInssuliiinuas

ADUNILADS

WAL 2 WUV
1.4 Jufdnsansdnwiszaulsggyininsedisumi luanun3vd

WNedasiunsAinulundnansnasiinfne waziiinsandvasay
Lai#in31 2.75 2INATLULLAYN 4.00 ¥3aLTlouLn wazdIzaeall
Uszaunisahinaunsemasljianunauisaiudneninlunis
aula lagn1sysanismsdnelunangasiazidndne Tu
a1 Y o v ! t% Yo 3
nsdinldidulumutenmvuadanan avdaslasuauiiuyeuain

ANENITUNSUTMIUANgRTIMN Ul uazaeuiianes
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wHuNssutinAnwkazdnsanisfnuilussey 5 U

WU N WUU N1/ Plan A Type Al

wHunssutinAnwkazdnsansfinwilussey 5 U

WY 1 wuu3enis 1.1

FuutnAnesazUn1sine FuutnAnesaztn1sne
syeuTd (AU) seeud (AU)
2564 | 2565 | 2566 | 2567 | 2568 2568 | 2569 | 2570 | 2571 | 2572
seiulSaanln Sl 1 3 3 3 3 3 seiulSaanln uli 1 3 3 3 3 3
ST 2 3| 3 | 3 | 3 ST 2 3 3 | 3 | 3
U 3 6 6 6 6 ey 3 6 6 6 6
Unidinfinninazrdisansiine - 3 3 3 3 Tndinfinninazdnsansine - 3 3 3 3

WU N WUU N2 / Plan A Type A2

WU 1 bUUIBINT 1.2

uUNAnwuAazUn1sAn uUNAnwuAazUn1sAn
syeuTul (A1) seRuUTuY (A1)
2564 | 2565 | 2566 | 2567 | 2568 2568 | 2569 | 2570 | 2571 | 2572
seiulSaanln Sl 1 15 | 15 | 15 | 15 | 15 ||| sesudSyaln dudi 1 15 | 15 | 15 | 15 | 15
ST 2 15 | 15 | 15 | 15 ST 2 15 | 15 | 15 | 15
374 15 30 30 30 30 374 15 30 30 30 30
Undinfinninazdnsonisine - 15 15 15 15 Tndinfimainazdndanmsine - 15 15 15 15

W v/ Plan B

WA 2 WUV

AMUULNANYIAazUNISANE

AMUULNANYIAazUNISANE

serutud (Aw) seeUTLT (A)
2564 | 2565 | 2566 | 2567 | 2568 2568 | 2569 | 2570 | 2571 | 2572
syduUsanlyn Sudi 1 3 3 3 3 3 syduUsanln Ul 1 3 3 3 3 3
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nangasian adul w.e. 2564

nangnsuTuUse adul w.e. 2568

FUUN 2 3 3 JUUN 2 3 3 3
39 6 6 574 6 6 6
v a a 1 o 3 = Ly a a 1 o 3 =
UUNAVIAININATENIINTIANY 3 3 UVUNANATININALAILIVNTITIANEN 3 3 3
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NANGAT UWHY N WUU N1/ Plan A Type Al
nwhn
Credits

301 UIUNLILNA TIUARBANANENT 46
Required Credits for the Curriculum 46
312  lpssaiavangns (Curriculum Outline)
WU N WUU N1/ Plan A Type Al
MUIAIUIUIAU / Required Course 46 wiiaefin/Credits
AMINYIINUS / Master Thesis 40 wilaefin/Credits
N / Core Course 6 Muqefn/Credits

NANGAT UHY N WUU N2 / Plan A Type A2
311 UIUNLILNA TIUARANANERT 46 vuleie
Required Credits for the Curriculum 46  Credits
3.1.2  lAsaaiawangas (Curriculum Outline)
WU N WUU N2 / Plan A Type A2

NUINY1UIAU / Required Course 22 niene/Credits
6 wefia/Credits
HNYiugnamngsay/ Industrial Internship

4 wieAn / Credits

AINIUNUS / Master Thesis 12 wilaefin/Credits

MY an / Elective Course 24 Muei®/Credits

LAY / Core Course

NANgAs WU 2 / Plan B
331 UIUNUILNA TINARBANANENT 46 mihein
Required Credits for the Curriculum 46  Credits

332  lpssaiavangns (Curriculum Outline)

NANEAT WNW 1 UUUIBINTS 1.1

NUINYIUIRU/Required Course 46 vefn
Jknw/Core Course 6 Vel
Inetinus/Master Thesis 40 nwhn
SAUARDANANEAS 46 whein

NANGAT LAY 1 UWUUIYINIg 1.2

NUINYUIAU/Required Course 22 vefn

Jyknu/Core Course 6 Vel

Hnviarueeamngsau/industrial Internship 4 wiigin
neInus/Master Thesis 12
nAIwLaen/Elective Course 24
Ao deniil/General Elective Course 24 wiefn

PUIYAR
PUIBAR

JIUARDANGNGAT 46 nawfn
NANGAT WNU 2 WUUIYITIN
MAIIUNAU/Required Course 16 wuq8Ae
Jw1unu/Core Course 6 nIBAn
Hnviarueeamngsu/industrial Internship 4 widiena
a151nus/Master Project 6 nuwhn
ninIgaen/Elective Course 30 nIwAn

v deniialu/General Elective Course 30 %u28fin
JIUNADANANEN 46 whein
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nangnsia atul w.e. 2564

nangnsuFuUse atul w.e. 2568

WY 2/ Plan B

An/Credits

MUIAIYIUIAU / Required Course 16 wuaefin/Credits
kU / Core Course 6 nieng/Credits
Hnviaugnavingsy/ Industrial Internship 4 v3e

a15inus / Master Project 6 #u18A#/Credits
nUINIYLEDN / Elective Course 30 wuaeAn / Credits

7.1.6. UUITUUAULNY

AaUUSUYSY suUsEIuTIgTY (Mdag: UIm)

= o Yeuuszanan
31882198A 185U
2564 2565 2566 2567 2568

ST LA T 300,000 300,000 300,000 300,000 300,000
Rugaunyuanaameidoutdndnu 1,200,000 2,400,000 2,400,000 2,400,000 2,400,000

EREGRERT 1,500,000 2,700,000 2,700,000 2,700,000 2,700,000

WASUSUYGI SUUsEanalsIg sy (ihe: vm)
o " Yuuszann
TYazLYATI8TY
2568 2569 2570 2571 2572

ST LA T 300,000 300,000 300,000 300,000 300,000
Ruganyuanaameidoutn@nw * 2,520,000 5,040,000 5,040,000 5,040,000 5,040,000
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185U 2,820,000 5,340,000 5,340,000 5,340,000 5,340,000
AouYsuYge suseanasIg97e (Mae: v1m)
R Ysuuszane
Rk 2564 2565 2566 2567 2568
. JUALTEUNT
Rudouypains/ wilnau 706,495 727,690 749,521 772006 795166
AMBULNU (ANEDU) - - - - -
Aldany 150,000 150,000 150,000 150,000 150,000
ﬁ’ﬁaﬂ 150,000 150,000 150,000 150,000 150,000
Wuganyu - - - - -
8By 9 - - - - -
34 (N) 1,006,495 1,027,690 1,049,521 1,072,006 1,095166
U, VAU
AR - - - - -
Andinu - - - - -
AnAsnoasns - - - - -
334 (%) - - - - -
3 (N) + () 1,006,495 1,027,690 1,049,521 1,072,006 1,095166
IUUTNANE 25 50 50 50 50
AlIsoRItinAn Y 40,260 20,554 20,990 21,440 21,903
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YaIUTUUFS yUUsEIUTIg9g (Vidag: UIm)
- Yauuszaa
RUINRU
2568 2569 2570 2571 2572
n. suatiunis
Lﬁul,aau‘i_qlﬂa’]ﬂ’i/ WU 2,100,000 2,205,000 2,315,250 2,431,013 2,552,563
ANDULNU (ANFDU) - - - - -
Alvany 100,000 100,000 100,000 100,000 100,000
ﬂ"l’?ﬂﬁ] 100,000 100,000 100,000 100,000 100,000
Nuganyu - - - - -
i’]EJﬁ]"]EJgu 9 - 241,500 241,500 241,500 241,500
34 (N) 2,300,000 2,646,500 2,756,750 2,872,513 2,994,063
. UAMU
ﬂ"]ﬂj‘ Yeua 500,000 500,000 500,000 500,000 500,000
AnTinu - - - - -
Andenoadns - - - - -
33U (V) 500,000 500,000 500,000 500,000 500,000
3 (1) + (V) 2,800,000 3,146,500 3,256,750 3,372,513 3,494,063
UULNANY 21 42 42 42 42
AlganesoRItinAnY 133,333 74,917 77,542 80,298 83,192
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7.1 MSUasuwlasdanIunIns1839n
7.2.1. MsansedvlunuInivden (Elective Course)

OBE 2

IRAIYN Fosreim VPRl
Code Courses Credits
ﬂ’]ia@ﬂLL‘U‘U’N’%’iLLﬁ%@ﬂﬂ'ﬁﬂﬂuiﬂimw
090245136 ' “ o 3(3-0-6)
(Microwave Components and Circuit Design)
gUsUA LI
090245226 S 3(3-0-6)
(Electric Vehicles)
NANUMAYUR U UNIHAR TN
090245233 " , , , 3(3-0-6)
(Renewable Energies for Electrical Power Generation)
ABUNLADSNT NN
090245322 ) 3(3-0-6)
(Computer Graphics)
090245337 nsSeuivounsaing
B ' 3(3-0-6)
(Machine Learning)
090245338 N5t eulisunsualnusigauunuieyssuianansinia (High 330-6)
Performance Computing using Graphics Processing Units)
090245339 anUnenssunauinimesvugs 5(53.0:6)
(Advanced Computer Architecture)
090245340 nannsviiiesveya
. o 3(3-0-6)
(Principles of Data Mining)
090245341 NSAUALAITAUNA
: , 3(3-0-6)
(Information Retrieval)
090245344 NSANUIUNNINY AR TANTTOULEN 33.0.6)
(High Performance Scientific Computing)
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IR Fos1e3 wuawhin
Code Courses Credits
090245346 N3ARNOUIENINNY O UAABNTILADS 55.0.6)
(Human-Computer Interaction)
090245354 SPUUIANITFIUTRLATUE 33.0.6)
(Advanced Database Management Systems)
090245356 yuudanudeya
5 3(3-0-6)
(Storage System)
NFAIUIAIUTIINEN
090245358 - , 3(3-0-6)
(Bioinformatics)
SrUUU URNSTUEaY STUULUUNTERNY
090245359 , o 3(3-0-6)
(Advanced Operating System and Distributed System)
nsufuinisuasatunulasaveidalndi
090245428 o . 3(3-0-6)
(Modern Power Grid Operation and Control)
Tassasrsnugudmsunisdeanslsaeuaznsinnenisliihtugs
090245429 ' o . k 3(3-0-6)
(Advanced Wireless Communications and Metering Infrastructure)
NFIANITLaYIATIZRTOLA
090245430 v . 3(3-0-6)
(Data Management and Analysis)
sz UIBN1T00NLUY
090245431 3(3-0-6)

(Design Methodology)
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7.2.2. MsiiusgdvlunainivLaen (Elective Course)

OBE 2

TREIY Fosein wuwnA
Code Courses Credits
NN50ONKUUNITTILALEING
090245140 ' ‘ " o 3(3-0-6)
(Design of Radio-Frequency Integrated Circuits)
Yeyanusshies
090245362 M 3(3-0-6)
(Artificial Intelligence)
Ingrnstonauaznisiieuivennies
090245363 o ¢ . 3(3-0-6)
(Data Science and Machine Learning)
AMINTTUTIYA 3(3-0-6)
090245364 s
(Data Engineering)
NTIATIZALATOUIUENTAULNF
090245365 3(3-0-6)

(Information Network Analysis)
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7.2.3. msUsuldvutionseA1o5 U839 (Course Description)

OBE 2

wangnsuiuuse atul w.a. 2564

nangnsuiuuge atiul w.a. 2568

SWEIY Fodw wdlehn | S9WaIv Fodw wiena
090245005 | duuunluaivndaanssuliiuazaauiomes 3(3-0-6) | 090245005 | dununluarvrddanssulviinazaeuianes 3(3-0-6)
(Seminar in Electrical and Computer Engineering) (Seminar in Electrical and Computer Engineering)
FsAuneu: Tdd FgrsAuneu: il
Prerequisite: None Prerequisite: None
nsduuunluideidenisimnssuluin Insauuiau nsdunurluiiteidenieiainssulada Insanuias
AauIMeS uarlassdiulnidaaiey pawtunes laswnglnindansey uazlulasdidnnsednd
Seminar on research topics in Electrical and Power Seminar on research topics in Electrical and Power
Engineering, Communication Engineering, Computer Engineering,  Communication  Engineering, = Computer
Engineering and, Smart Grid Engineering. Engineering, Smart Grid Engineering, and Microelectronics.
090245122 | Tasstnedeansinsdwiiadoudi 3(3-0-6) | 090245122 | lasstnedessinsdniindoud 3(3-0-6)

(Mobile Radio Networks)
FdsAunou: Ineanuiiugeuremanans
Prerequisite: Curriculum Permission
wupihlassrnenisdeasindeuiiuazitauins ssuu
wagans an1dngnIsuvedsruuLazIInuINITIINTEUY GSM
U8 spvu 56 Tasuiuanuuandnvesislunisldauniu
anudsaniuvesdlisn anndnenssulaseine nénnislu
n1seenuwuy wagimaluladndnvesszuulaseyneg
WCDMA/UMTSLAS9918 4G/5G waginalulagundn wuzii
wialulagdmsulassnelugadoly 1w ssuvingimuanie
golduf Tasainingaoniiin waglasaiieifiennuuansng
Auviauegsne iy Tassinenisdeansliaesyuy WLANs 7
T¥un5g1u IEEE 802.11 Wug1uvesszuutu PHY naonau
nsiindsdeuardamlunisdiiuns wusiannsgiu/ssuu
soe¥unnsAeansszuzdy Wy Bluetooth (802.15.1), ZigBee

(Mobile Radio Networks)
Fdefuneu: IneAnuiiuteuveIidngns
Prerequisite: Curriculum Permission
LugilATer1en5d ean9iad oudi uazd Taiuins ssuy
wagan an1dnensTuvessruukaITauINITIINTEUY GSM 1Y
&1 550U 66 lngifuanuunniiawesislunislinuaduaiiud
Jufuveldnu andnenssuaiois winn1slunisesniuy
wazinalulagdnanvesszuulaseyie lasayiy 4G/5G uay
waluladndn uusiinaluladtugs wu ssuuingimundae
gy Tnssvreingrenddin lnsaveffauuandiaiu
amegieiu warn1sdaassnsnensuuulaundin laseienis
doanslianosyuu WLANS UUUINI§1U IEEE 802.11 ‘ﬁugmmaa
szuutu PHY naenaun1sid fmsnensuasUyniluns
Fuduns wuzthuasgw/szuusessunisdeansssesdu 1ty
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nangnsuuuse atud w.a. 2564

nangnsuTuuse atud w.a. 2568

(802.15.4) \Hudu nsldeulaseaedueeslSarouaznis
UImsdanislassdie

Introduction of mobile radio networks and historical
review; the cellular systems; system architecture and
5G
emphasising on different multiple access methods;
WCDMA/UMTS  network architecture;
choices and principles behind; 4G and 5G network and

evolution from GSM system towards system

system  design

core technology; introduction to technologies for the
next generation networks such as Software Defined Radio
(SDR), Cognitive Radio network, and Heterogeneous
Networks (HetNets); WLANs based on the IEEE 802.11
standard; basic aspects of the physical layer as well as
the medium access and operational issues; introduction
short

communications such as Bluetooth (802.15.1), ZigBee

to standards/systems supporting the range
(802.15.4), etc; wireless sensor network: applications and

network management.

Bluetooth (802.15.1) ZigBee (802.15.4) ¥ u@'u n15L% 914
Iaseneduwesliasuwaznisusmsdanisiaseie

Introduction of mobile radio networks and historical
review; the cellular systems; system architecture and
evolution from GSM system towards 6G system emphasising
on different multiple access methods; network architecture;
system design choices and principles behind; 4G and 5G
networks and core technology; introduction to advanced
technologies such as Software Defined Radio (SDR), Cognitive
Radio network, Heterogeneous Networks (HetNets), and
dynamic resource allocation; WLANs based on the IEEE
802.11 standard; basic aspects of the physical layer as well
as the medium access and operational issues; introduction
supporting  the
Bluetooth (802.15.1),

(802.15.4), etc; wireless sensor network; applications and

to  standards/systems short  range

communications such as ZigBee

network management.

090245124

AAaNITUFIWDINA

(Antenna Engineering)

Fndedunew: lneanuiivreuvemdngns

Prerequisite: Curriculum Permission
iAuarNITMesURIEIBRINA NMTIATIEREI8DINA

WUUAEY TALA @189INALUUIEUAIN @189INALUUTRTN

faziouaiweInaLuululaTanI Unaz@18e1n1ALUUY 9

AMUENI wRRBeINITENSsSaEeINIA SEUUEERIN A

LaznAlANITIA

Antenna types and parameters; antenna analysis: wire

antennas, reflectors,

aperture antennas, microstrip

3(3-0-6)

090245124

walulagangainiadmsugunsaldanses

(Antenna Technology for Smart Devices)

Indidunew: Ineanuiiurouvemangns

Prerequisite: Curriculum Permission
ylauazn151dnesU99d10INIA NITILATIZRAILDINA

wuUAee oA aeeInIALUULEUAIN d@eeINALUUTeN TR @

avvouasoniauuulilasans Uuazansenn1ALUUYIaAL

1319 WRABeIN1TDTISEaEe1NA STUUAEaINALaTIYATA

A3

Antenna types and parameters; antenna analysis: wire

antennas, aperture antennas, reflectors, microstrip antennas

3(3-0-6)
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antennas and broadband antennas; concept of antenna

arrays; antenna systems and measurement techniques.

and broadband antennas; concept of antenna arrays;

antenna systems and measurement techniques.

090245137 | Wslnreansioas 3(3-0-6) | 090245137 | Wslnreamsdeasuaziadetienaufinmes 3(3-0-6)
(Communication Protocols) (Communication Protocols and Computer Networks)
Fndedunew: lneanuiivreuvemdngns Fwdeduneu: Ll
Prerequisite: Curriculum Permission Prerequisite: None

waAnfiugueInsdoasinsauuAuLaziai ot e LurAad ugIuveIn1Sd oanslnsauuIANLaLLAS 0 Y
peufianed Junsvhaudmiulasaiaaiorts Inllad Aeuianed dunsvheudmiulasadaaietts luladves
VBUATOUILUAZIINTFIY Sumesidauaznsideuseiniotie LASBUILUALUINTIY Sumesidauaznisideuseirietis wuifn
LLmﬁmﬁugmLLazmiaaﬂLLUUIUﬁTmﬂaamiﬁami LA39Y18 ﬁugmuazmiaaﬂLLUUTUﬁTmﬂaami?{ami \Sedeiuiivszs
flufiusydnfiesiiu JUuuuiarnsduiiunuvesyaluslanoa vioadu JUnvuLazmsddunuvesyaluslanea TCP/IP 33013
TCP/IP 33nnsdanisteyaiiinwata nisivunidumienis Famsteyaiidanain nsimuaidunianisidenloanas 1P
Foulosuaz IP wdnn13veauves TCP way UDP N1IATUAN MaNN15¥11911%09 TCP Uag UDP N13AIUANANLEEAURY TCP
AuLesnves TCP Tuslnreatunendindy senduiifnun Wslnreatuuendindy wuzthsenduaimmumnedote
LASOUNY Fundamental concept of telecommunications and computer
Fundamental concept of telecommunications and networks; layers composing the networking framework;
computer networks; layers composing the networking network topology and standards; Internet and connecting
framework; network topology and standards; Internet and networks; basic concepts and design aspect of
connecting networks; basic concepts and design aspect communication protocols; Local Area Network (LAN); model
of communication protocols; Local Area Network (LAN); and operations of the TCP/IP protocol suit; error handling
model and operations of the TCP/IP protocol suit error methods; routing algorithms and IP; working principle of TCP
handling methods; routing algorithms and IP; working and UDP; TCP congestion control; application layer
principle of TCP and UDP; TCP congestion control, protocols; introducing Software Defined Networking (SDN).
application layer protocols; Software Defined Networking
(SDN).

090245323 | FasRaanizndiuinginisasuiane fBefua 3(3-0-6) | 090245323 | FasAnaniznisduAneIn1sneuRaLAe TG 3(3-0-6)

(Selected Topics in Practical Computer Science)
Fndedunew: lneanuiivreuvemdngns

Prerequisite: Curriculum Permission

(Selected Topics in Practical Computer Science)
Inddunew: Ineanuiiurouvemangns

Prerequisite: Curriculum Permission
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nangnsuTuuse atud w.a. 2568

watonazdsedudomdugeiifsadestuufvinig
NRAINYINIABUNUNDS

Advanced topics in practical perspective related to
the computer technology.

hdaunzUssiuiomdugaiiisrtostuufoinimmedinu
WYINIABUNNNDT

Advanced topics in practical perspective related to
computer technology.

090245336 | afovinwasElesia 3(3-0-6) | 090245336 | 52UUHIA7 3(3-0-6)

(Embedded Software) (Embedded Systems)
AtaAunou: 1ull FprtsAuneu: 1l
Prerequisite: None Prerequisite: None
uninAsaussuuilsinazindeideludagiu unthees uniA srfuszuudaiauasadeddelutaa vy unhves
lulasAoulvsiany lassas1quasd1uUIzNOUVD Y Tulasasulngiaey laseas1suaza1ulszsnouvres
lulasreulnsiaes n1sdanisdesteyaninea n133nn1syes lulasreulnsiaes n1sdanisvestoyaidnea n1sianisvestoya
ToYapUIADN NITIAWALINRITTU N13IANTAUNDTNA 113 pUIADN 1ITNAALNITTU NM5TanIBumednd nisdoans
AeansuuveynsuLAzLUUYUIL Naldeudegunsalaneuen LUUBYNTURATUUUIUIY N15tT eusipgUnsalntauen nsaiis
nsassdyanaiiduuandy msmunude deidunis dyraiinuudandy nsmuauaede dedsdunisesnuuy
PENKUUITTUULUULIAINTI NITNARDULAZLA MIAUNNT B FEUUKUUNAITSY N1INAFDULAZLA lUIAUNNSasuBIganiLIsEl
YosgaNALITHIAN #n

Introduction to embedded systems and its current Introduction to embedded systems and its current
research issues; introduction to microcontroller; structure research issues; introduction to microcontroller; structure
and component of a microcontroller; digital 1/O; analog and component of a microcontroller; digital 1/0; analog 1/0;
I/O; timer and counter; interrupt; serial and parallel timer and counter; interrupt; serial and parallel
communications; periphetal device interface; PWM and communications; peripheral device interface; PWM and
close-loop control; real-time design consideration; close-loop  control; real-time design  consideration;
microcontroller software testing and debugging. microcontroller software testing and debugging.

090245350 | Tumeuismenouiinmesesislivszansnin 3(3-0-6) | 090245350 | lassafedayauazdanasiiu 3(3-0-6)

(Efficient Algorithms)
Fdsdunou: Ineanuiiuteuvemanans
Prerequisite: Curriculum Permission
NNSISENAIAU: NISIPIAIAULUUNDY N1SIS8IEIRULUY
@8N NSIUIEIAULUULNTA NISISBIAIAULUUENTDST NS

(Data Structures and Algorithms)
Fdeduneu: IneAnuiiuteuveIidngns
Prerequisite: Curriculum Permission
A9I38981AU NI 8IENAULUUNDS N1SIS89aIA VLU
W@0N NISISUIEIAULUULNSA N1SL389a1A ULUUE NGO NS
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LT U9AIAULUURETIU NSL389a10ULUUAT NGO, NISAUNT:
MAMIAUNLUUAINU ASAUNILUUNINIA ASAUMILLULLANING
nsdumlunuadn sanesfiuves Bellman-Ford Sanesiu
94 Dijkstra Sane3iiu A% laseadiadeya: 19115 819158
aufim n1sidual as1auey dn duldiuuuninig, nszuiu
VAl danesiiy: n1513unen dunoulFuUienLazIeN YL
Funeuituszimarlun fmuaniswate, mswmunza
figa: msluafiunndian AuuansiBadu FBaumand, nqud
anududeunenisiwin: dynisallelvg) naudaymnidud,
nsUseyns: Mstudateya Anudaendy Alnrans

Sorting: bubble sort, selection sort, insertion sort, heap
sort, merge sort, quick sort; graph search: linear search,
binary search, breadth-first search, fepth-first search;
Dijkstra’s

algorithm; data structures: lists, arrays, stacks, queues,

Bellman-Ford  algorithm; algorithm; ~ A*

hash tables, heaps, binary trees; algorithm paradigms:
recursion, divide and conquer, greedy algorithm, dynamic
maximum-flow,  linear

programming;  Optimization:

programming,  simplex  algorithm;  computational

complexity theory: big-O notation, NP; applications: aata

compression, security, math.

LS HIAIRULUUNEIU NISISEIEIAULUUATNGDSY NISAUNRT NS
AUNILUUAIAU NITAUAIULUUNINIA A1SAURTULUINING AT
Aumluwuadn dane3vuves Bellman-Ford §anesviuves
Dijkstra 8ane3fiu A* Tassadradeya 51915 015138 audia nns
Wawad an1awey 8w dulfuuuninia nsyuiwimisanesiy
nsi3engh JumeuItulenLasoTYY TuneuisUstiaasiun
fmuan1swatn nsmadangauiian nslvaiuinian
fvuan s Badu BFuwdnd nguieududeunnisiuin
deynsailelug nqudgwuduit n1suszand nsdudadeya
AuUaeniY ANAFERS

Sorting: bubble sort, selection sort, insertion sort, heap sort,
merge sort, quick sort; graph search: linear search, binary
search, breadth-first search, depth-first search; Bellman-Ford
algorithm; Dijkstra’s algorithm; A* algorithm; data structures:
lists, arrays, stacks, queues, hash tables, heaps, binary trees;
algorithm paradigms: recursion, divide and conquer, greedy
algorithm, dynamic programming; Optimization: maximum-
flow, linear programming, simplex algorithm; computational
complexity theory: big-O notation, NP; applications: data

compression, security, math.

090245351

dartnenssuneuianasuazyanAunlsseuy

(Hardware and System Software Architectures)
Fndedunew: lneanuiivreuvemdngns

Prerequisite: Curriculum Permission

n3vhueg Naviduavetreuiunesidliefinisuszanana
TUsunsu nMseonwuusEuuUsEInana n1sussananawuulul
1] andnenssunuL out-of-order nMsvhuenavesiouly
TulUsunsu NM500NLULLAY NSODNLUUNUITAIINT AT

3(3-0-6)

090245351

darnenssunounanes

(Computer Architectures)

nddunew: Ineanuiureuvemangns

Prerequisite: Curriculum Permission

n15v1ueg19azif snvesneuiainesid eflnsusyunana
TUsinsu MseenkuUsEUUUsEINana nsuszinanaiuuludlad
a019nENIIULUY out-of-order n15vunenavend oululy
TUSWATH AN1SDNUUULAT N159ONLUUNUITAIILTY NS

3(3-0-6)
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UszuranNalyavuu mwmﬁuﬁaqg‘\"u N1T9BALLUU
MIEAMUTIFULRA TeULTaNARITEos BondAwITITUY N9
2ONUUUTZTUUTONALIT nTzvIwAlnIs@oulusunsy n1s
W adszans amveslusunsudaenisldvsens anasuay
oNAUIS

Translation from a high-level language to hardware
operations; processor design; pipelining; out-of-order
processing; branch  prediction; caching; memory
subsystem; concurrency; locality; virtual memory;
software subsystems; system software; the design of
software systems; programming paradigms; Hardware-

software co-optimizations.

UUIaNALTITUIY mﬁmﬂuﬁaf{u ANS9BNLUUNUIAIUDN
AuLA SEUUTaNALITE oY BBNALITIZUY N15RBNLUUTEUY
ganiuas nsvuaiminsdeulusunsy mafulseansanves
Tsunsudhenslieninusuazaonduas

Translation from a high-level language to hardware
operations; processor design; pipelining; out-of-order
processing; branch prediction; caching; memory subsystem;
concurrency; locality; virtual memory; software subsystems;
system software; the design of software systems;
programming paradigms; Hardware-software co-

optimizations.

090245352 | AAanssuvanAnITIuge 3(3-0-6) | 090245352 | AAanssuvaNuITTUGe 3(3-0-6)
(Advanced Software Engineering) (Advanced Software Engineering)
Fndedunew: lneanuiivreuvemdngns nddunew: lneanuiurouvemangns
Prerequisite: Curriculum Permission Prerequisite: Curriculum Permission
nszvIuMIRgendwsaislul waldalunisivunaa nszuIUNIsHAILITeNdwIsale vl wadalunisivuaainu
Fosmsuaznadeufinumu nsnaaeusensiualaesmluli 799013 N1598NRUUANIUABNITUYENAWIS N15ORNLUUAIUND
WATANISUIMSIATINITNIS AN ONALIT Uszalusunsudsegnd nadeulusunsufinuniuy msmaaeu
Modermn software development process; techniques for ganduslaesnludf Lazn1sdan1snsiruam
specifying software requirements and coding robust Modern software development process; techniques for
programs; automated software testing; software project specifying software requirements; software architectural
management techniques. design; application program interface design; coding robust
programs; automated software testing and configuration
management.
090245353 | ssuugudoya 3(3-0-6) | 090245353 | suugrudoyadugs 3(3-0-6)

(Database Systems)
Aandsuneu: Tud

Prerequisite: None

(Advanced Database Systems)
Fandeduneu: Tud

Prerequisite: None
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VANN13VRILUUTIRDITBYALATILHUNINS-015 TivAdn
Faduius mwideuaueadiuea nsdmiudeyauaznis
Favhdad 35nsdansaevarufidfign msdvuaniy
andesvesteya vsuLsAduLAarAIIMIUANAIENT LY
Fiudeyauuuriuwasnseey guteyaluloafiuen
Data modeling principles and ER diagram techniques;
relational algebra; SQL query language; data storage and
indexing; query execution and optimization; integrity
constraints; transactions

parallel and distributed databases; NoSQL databases.

and concurrency controls;

nanN13veIuUUTIaeIteya Nyadlmdaduius a1w
gauaueaRiuea nguinisesnuuugiudeya nsdmiiudeya
wagmsdnvhdil niseenuuy M3 wagmaiinUsEansam
veanwlunisaeuniutoya denmuanuauysalvesdaya
NI1ULTAT ULAZNITAIUANANIENT BuAY 15T Audoya
guteyaiililniedinius amdnonssuvuiunaznszane
Data modeling principles; relational algebra; SQL query
language; database design theory; data storage and indexing;
query
integrity constraints; transactions and concurrency controls;

language design, implementation, optimization;

recovery; non-relational databases; parallel and distributed

architecture.
090245357 | msaanuuuasulwiAa UG 3(3-0-6) | 090245357 | amwnlUsunsuuazaaulniaas 3(3-0-6)
(Compiler Design and Optimization) (Programming Languages and Compilers)
Fndedunew: lneanuiivreuvemangns nddunew: lneanuiiurouvemangns
Prerequisite: Curriculum Permission Prerequisite: Curriculum Permission
wadroaouilada Juunpeunlada wwiwuiinewlada wann1seanuuuNY wiadoyaiBanusssn nwileidu
Suwosiifion iswalwuadu msasidldn msuiuyszansan szuudseiandaya n1skenA1 n1saAsieinielieinsal n1s
T maifinusgansnmlulusunsy msdindseansamlu wiaiimiusheliennsal nsdesednrumang n1sasaldn
druasn Nsgu milﬁuﬂi%aﬁmwmmgﬂ Language design principles; abstract data types;
Lexical analysis; Syntax analysis; Semantic analysis; functional languages; type systems; lexing; parsing; syntax-
Intermediate representation; Code generation; Code directed translation; semantic analysis; code generation.
optimization; Global optimization; Local optimization.
Loop detection and optimization.
090245355 | szuulunyjiue 3(3-0-6) | 090245355 | S¥UUABNNIADTULARIIN 3(3-0-6)

(Cloud Computing)
FUsAunau: Iﬂﬁmﬂmﬁmawawé’ﬂqm

Prerequisite: Curriculum Permission

(Cloud Computing)
dedunew: lnsanuiureuvemangns

Prerequisite: Curriculum Permission
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\A3 0991809 1e99aladi ety AUWMILLLBS WUUNIS
Wwosiaressruu n1sdesiudeyaluniigainudl Ay
YaondulusguudUuanis stuudeyaluiaieris n1s
Uszananaluszuuaualng N1SUSTUIANALUUNTZANY NS
Usztanaluyn n1sdnadulusiwauaziven @sinesiaan
oufiaie flafduneaezizedia

Virtual machine; virtualization; containers; service
model; memory protection; system security; network
storage; cluster computing; distributed system; batch
processing; scheduling; serverless computing; function-

as-a-service.

5091889 esPaladietu reumuLeS wuunswesia
vee3zuu n13desiudeyaluniteainud anudasadely
srUuUfUAnIs seuudeyaluasievie nsussuianalussuy
yualvg NsUsTIIaNawuUNIZae nsUsztanalduga N3
Fasaulusivauazinsm 1 @snnosiadneufiag ¢ ey
wodoylwesId

Virtual machine; virtualization; containers; service model;
memory protection; system security; network storage; cluster
computing; distributed system; batch processing; scheduling;

serverless computing; function-as-a-service.

090245424

Sumefiinuasdeningg sauda

(Internet of Things)

Fndadunew: lneanuiivreuvemdngns

Prerequisite: Curriculum Permission
drultznavuazan1Unenisuves loT seuvaNInanaf
gofuIsiad nsdeusedeansdmsusyuuanesnailed
158 01355 W3 101A3 099N3Na HaeE 1901518 TuKAZ NS
Uszgndld loT nsesnuwuukazimunldau loT
Components and architecture of loT; embedded system;
embedded
embedded
communication; loT applications and case studies; design

software; communication interfaces for

systems; machine to machine

and development of loT application.

3(3-0-6)

090245424

Sumafiinvasassnds

(Internet of Things)

Indidunew: lneanuiiurouvemangns

Prerequisite: Curriculum Permission
LLu’JﬁﬂﬁugﬂuLLazamﬁmﬂiﬁmlaﬂaumaiﬁmmaiiwﬁa YUY
Hedr Wslnneansdeansuaznisionsioinietng usnsuumy
we n1sdaniseya n1sdaLiv waznisuansma nsuszendld
uBumedidnvesassndwaznsdifnu nseenuuuLay
Namnnsuszanaldan

Foundational concepts and architecture of loT; Embedded
systems; Communication and networking protocols; Cloud
services; Data management, storage and visualization; loT
applications and case studies; Design and development of

loT application.

3(3-0-6)
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ASEAN
University N- Q A
Network

ASEAN UNIVERSITY NETWORK
PRESENTS THIS CERTIFICATE TO

Master of Engineering in Electrical
and Computer Engineering (International Program)

of
King Mongkut's University of Technology North Bangkok

FOR SUCCESSFULLY COMPLETING THE
AUN-QA PROGRAMME ASSESSMENT

ASEAN UNIVERSITY NETWORK certifies that
Master of Engineering in Electrical and Computer Engineering (International Program)
of King Mongkut's University of Technology North Bangkok has been assessed and
found to be in accordance with the requirement of the standard details of the
ASFAN UNIVERSITY NETWORK QUALITY ASSURANCE STANDARD

Original Approval Date: 28 April 2024 Certificate Number
Subject to the continued satisfactory operations AP1201KMUTNBMAR2024

of the programme’s Management system,

this certificate is valid until: 27 April 2029
The provision of further clarification regarding the scope
of this certificate, validity, and applicability may be

obtained by consulting: aun.qa@aunsec.org

64/01’“3 DL"TEH" H ‘z,'f/ - u«i;éay/ -

Choltis Dhirathiti, Ph.D. Mr. Permsuk Sutchaphiwat
Executive Director Chairman
ASEAN University Network ASEAN University Network Board of Trustees
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