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weluladildwanauuaznganefiiendestu | 01239323 walulagvesnssuumsiueiinousnines | v/ 4
nswansnualineudnees iilanszuiuns | 01239324 YURnsnsvuiumsnanduaiineusnines VIiviviv
9ONUUUNTITM TnwemsufiRmaiientu | 01239325 adfidmsvimnssuwanmadamensveaes | v/ v v
N3EUIUNISHARYUNI0I/9955 3 01239497 duuuniFnssaeiinousniaes vi|v ARZAR4
DT 4 01239391 lassaimnssuednaudnines VIV IVIVIV|IVIVIVIVIV
ansovieuduiens fguanssuiumanan | 01239396 asdmnuganmsAnelussssine VIV IVIVIV|IVIVIVIVIV
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nszuaumsHan tneldmnuiuassinueiiGou | 01239490 aniiadnen VIiVIVIVIVIVIV|IV|IVIV
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3. uundein 1aseademangas 518991 A193UNETIEIYT LAZUNUNTITANEN
3.1 e
uumheinTunaenringns lidesndn 121 viiefn
3.2 laseasmiangns

n. vuandnAneiialy iitlendn 12 wiwfn
V. VNINIVUANZ 109 wihedin
NENIVIRUINEIAEATUAZANNAIENS 27 wiedn
nguAIUIAY 64 vilein
- N598NLUUIIATIM
naxAvUIAUTI 27 whein
NANAMUIAUIRN U 31 wheie
naudydaRuiensIy 6  nuIwe
- MsnAnieiinauinings
nANAIUIAUTIM 27 whein
NANIVITIAURNIZUYUS 31 whein
nauIydaduiansiu 6  wihein
NENIVUTDNANIZUYUS 12 wudena
NENIVUFBNRNIZHIV 6 vuleNA
3.3 518911

3.3.1 LYUINITDDNBUUIIITIIN
a = & ' a
. NUINIYIANEIN LU 12 wiagin
TiigndenseusieivlununnivAneiiil aunumInedonensenans e vinnsiaaau
713 89NNNISALAUNUIYAAINUIINYIBULATBYNY T1UIU 12 NUIBAR AT AUTTOULAYULA N U830
muualilulassaimanansnas dregensil

AW1NANUTEINA 1 A1 6(--)
ANl I NS uasmans 6(--)
D17

01177141  MISWANMIAILS 3 (3-0-6)

Knowledge Acquisition

01177142  guviseglunisiseuinasndin 3 (3-0-6)
Aesthetics in Lifelong Learning

01390104 msWanyadnnmiion s duiUsznounsasielml 3 (3-0-6)
Personality Development for Modern Entrepreneur

01999043 nsARaI1sETIALoNITIANIIAMA 3 (3-0-6)
Creativity for Value Management



01999112  winAnAsYsRavsudsuonNdEy 3 (3-0-6)
Circular Economy Concept for Sustainability

01453103  nguanedmsugusznaunising 3 (3-0-6)
Laws for New Entrepreneur

03650114  TaeweuwdiatudmiuTingelml 3 (3-0-6)
Mobile Applications for Modern Life

Y. NUINIYVANIY 109  wuaenn
ngNIYEUINYIAERTuaTAMNAIENS 27 wiqenn

01205212 wadaliaiianzidmsuimnssulnii 3 (3-0-6)
Analytical Techniques for Electrical Engineers

01205219  amunaztdunazadndmsuisansiuih 3 (3-0-6)
Probability and Statistics for Electrical Engineers

01403114  UfoAnsndnyaiiily 1(0-3-2)
Laboratory in Fundamental of General Chemistry

01403117 wndnyawsiialy 3 (3-0-6)
Fundamental of General Chemistry

01417167 AdaransimNTsy | 3 (3-0-6)
Engineering Mathematics |

01417168 AdnAIERTIAINTTY I 3 (3-0-6)
Engineering Mathematics |l

01417267 AQAAEATIAINTSH I 3 (3-0-6)
Engineering Mathematics Il

01420111  WaAndvlY | 3 (3-0-6)
General Physics |

01420112  WANAAL I 3 (3-0-6)
General Physics |l

01420113  UFTANsHANATALY | 1(0-3-2)
Laboratory in Physics |

01420114  UfURNsRANGALU I 1(0-3-2)

Laboratory in Physics |l
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nguAIUIAY 64  wqEnn
nguAVITIAUII 27 wqein
01204111 mouRILMBsUATATIUTIATY 3 (2-3-6)
Computers and Programming
01205211 MsRATIEAasin | 3 (3-0-6)
Electric Circuit Analysis |
01205216 &Y IdLkarIzUU 3 (3-0-6)
Signal and Systems
01205217  mAuuazauLwimEnlnd 3 (3-0-6)
Electromagnetic Fields and Waves
01205241 N199RNKLUUNITAINALALATING 3 (3-0-6)
Digital Circuits and Logic Design
01205242 9asuAzsYUUBIANMIElng | 3 (3-0-6)
Electronic Circuits and System |
01213455 Tanuazaunsallulill ulndn was 3 (3-0-6)
Electromagnetooptic Materials and Devices
01239201 geawnssieinousnmesiiowy 3 (3-0-6)
Introduction to Semiconductor Industry
01239202 aunsaliwdAufnmes 3 (3-0-6)
Semiconductor Devices
01239399  MTHNIUEAANNTTH 0 (0-45-0)
Industrial Training
01239497  FUNUNIAINTINLBUADUANLADS 0 (0-2-1)
Semiconductor Engineering Seminar
NENIVIVIAURNIZUYUS 31 wiaefin
01205218  iA3psilofauavnisianaliin 3 (3-0-6)
Electrical Measurements and Instruments
01205321 wm&nnsdeans 3 (3-0-6)
Principle of Communication
01239211  dana3fiu 3 (3-0-6)
Algorithm
01239212 U URNSITUURING 3(0-6-3)

Digital Systems Laboratory

24



01239213  UjURnmseunsaiiwiinoudnines 1(0-3-2)
Semiconductor Devices Laboratory

01239214 395\ 4@ALENN 3 (3-0-6)
Solid-State Circuits

01239215 ’iz‘U‘Uﬂ’J‘UﬂllLL‘UUL?ﬁ?ﬁ@Lﬁ@ﬂLLﬁ%i%UUﬂ@UﬂﬁU 3 (3-0-6)
Continuous-Time Control Systems and Feedback
System

01239311  UjuAmslassusululasaeuiomes 3(0-6-3)
Microcomputer Project Laboratory

01239312 ’i%UUﬂ’JUﬂNLLUUaaﬂ%mLLagmiE]@ﬂLLUU@T’JWAU@&JLLUU 3 (3-0-6)
favia
Discrete-Time Signals and Systems & Digital
Controller Design

01239313  mswamassaidodu 3 (3-0-6)
Introduction to Integrated Circuit Fabrication

01239314 lATSA5NADUNLADS 3 (3-0-6)
Computer Organization

ngudvIUeAuLaansy 6  wuein

01239391 lpssAmnIsulinoudnnes 6 (0-18-0)
Semiconductor Engineering Project

01239396  84AMNNIIINNTANYITUAUTEINA 6
Body of Knowledge from Overseas Studies

01239490  anfiafnw 6
Co-operative Education

01239491 lasssAmnssusinoudninos | 3 (0-9-0)
Semiconductor Engineering Project |

01239499 lasssAmnssusdaoudnnes i 3 (0-9-0)
Semiconductor Engineering Project |l

NGUIVUFDNANIZUYUS 12 wilefn

01204162 aleuszynddmiuanuicmngsy 3 (3-0-6)
Applied Al for Engineering

01204225 andnunssunarodfUszNOUADULNILADS 3 (3-0-6)

Computer Architecture and Organization
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01205312

01205346

01205441

01205479

01239411

01239412

01239413

01239414

01239415

01239416

01239417

01239418

01239419

01239420

01239421

01239422

TEUUAIUANLTALE

Linear Control System

N159BNWUUTE VU

Embedded System Design
N1599NLUUNATUBUNGUY

Feedback Circuits Design
Sumesiinvesassndsdmiuiensluih

Internet of Things for Electrical Engineering
MIIATIEATITOU

Complex Analysis
NMTIAIITRUBZONUUUNITTINATA

Analysis and Design of Digital Integrated Circuits
gUnsaliedineudninestugs

Advanced Semiconductor Devices
N1990NKUUITUURITAL T O U

Design of Complex Digital Systems
N159BNWUUNITTIUATNAD DN

Design of Digital RF Integrated Circuits
msnaaeuleduazniseeniuuiion1snaaay

IC Testing and Design for Testability
ﬂ"liﬁ]i’)"ﬂﬂ@Uﬂ’ﬁ@@ﬂLLUU’d}LL@ﬂL@ﬁi@

VLSI Design Verification
AEUIUNITODNLUUNINNIYAINUBIINTIIU
Integrated-Circuit Physical Design Methodologies
ngefawimwivdniiihdmiunisussgnddiunis
ATIVIARUUYIYRAA

Electromagnetic Field Theory for Smart Sensing
Applications
nseenuuuszUumuUaNlagldLuuTasadugu
Model-Based Control System Design
MTIATILAULALDONLUUNITTINLO UL AONT LD
Analysis and Design of Analog CMOS Integrated
Circuits

N15DONUUUNITTIUTUD A Y QY IUHAL

Design of CMOS Mixed-Signal Integrated Circuits

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (3-0-6)
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01239423  nasaniAmsusudgusuIAmINIwlnoudnnes 3 (3-0-6)
Quantum Mechanics for Semiconductor Engineers

01239424 miaaﬂL.Lumqaii’zmam?ﬁwq 3 (3-0-6)
Design of Radio-Frequency Integrated Circuits

01239425 A1seRNLUUBLANNIOTNAN1aY 3 (3-0-6)
Design of Power Electronics

01239426 \A3psiloTavhazNsERNLUY 3 (3-0-6)
Biomedical Instrumentation and Design

01239492  nsiFeuHIUUsEAUNSAlIUEIRaUANIADS 19
Experiential Learning in Semiconductor

01239496 Fosamemainululasddnnsedind 1-3
Selected Topics in Microelectronics

01239498  idefiauniululasdiannseiind 1-3

Special Topics in Microelectronics
NENIVUFBNRNIZHIV 6 miqgnn

Tidenannguivitaduamzuans nguivITaAULEaNIIN NSoNgNITLABNRNITUYL
IINUVININARLITABUANHDS

3.3.2 LVUINISHNANLTAABUANLADS

n. nuandvdneialy 12 wu2enn
AWINIINNUTENA 1 019 6(--)
edmdEnwiluvesuninedeinunsmans 6(--)
DU

01177141  MISUANNAILS 3 (3-0-6)
Knowledge Acquisition

01177142  aunisglumsisouinaontin 3 (3-0-6)

Aesthetics in Lifelong Learning

01390104 msWanyadnamionnduiUsznounmsasielml 3 (3-0-6)
Personality Development for Modern Entrepreneur

01999043 MsAnaIsasIALiionIsIANITAMAN 3 (3-0-6)
Creativity for Value Management

01999112  uwAnAswsRavuisuLiiandaEy 3 (3-0-6)

Circular Economy Concept for Sustainability



01453103  ngunedmsugusznaunising 3 (3-0-6)
Laws for New Entrepreneur
03654114  luugwoundiedudmiudingalvl 3 (3-0-6)
Mobile Applications for Modern Life
Y. RUINIVIANIL 109  waena
NguIVITIUINEIAENSLAZAINAIENS 27 wiaein
01205212 wiallalsiiangidnsuianssuli 3 (3-0-6)
Analytical Techniques for Electrical Engineers
01205219  anuthazdunavadndwsuimnslui 3 (3-0-6)
Probability and Statistics for Electrical Engineers
01403114  UjURnswmdnyaiaiivialy 1(0-3-2)
Laboratory in Fundamental of General Chemistry
01403117 wdnyaiafivialy 3 (3-0-6)
Fundamental of General Chemistry
01417167 AMAAEAATIAINTTY | 3 (3-0-6)
Engineering Mathematics |
01417168 AfAMANTIAINTIH I 3 (3-0-6)
Engineering Mathematics Il
01417267 AfsAmansIAINTI I 3 (3-0-6)
Engineering Mathematics Il
01420111 #andvhly | 3 (3-0-6)
General Physics |
01420112 Wandvialu I 3 (3-0-6)
General Physics |l
01420113 U{SRNSHANEILY | 1(0-3-2)
Laboratory in Physics |
01420114 U{RNSHANGILU I 1(0-3-2)
Laboratory in Physics |l
nguIVITIAY 64  wiehn
nauAYITIRUII 27 wiehn
01204111  PRUMNIMOILAZNITIUTLAT 3 (2-3-6)

Computers and Programming

28



01205211  MFIATIEARsIv | 3 (3-0-6)
Electric Circuit Analysis |

01205216  dfeuauazssuy 3 (3-0-6)
Signal and Systems

01205217  mAusazauuwindnliih 3 (3-0-6)
Electromagnetic Fields and Waves

01205241  N199RNKLUUNITAINALALATING 3 (3-0-6)
Digital Circuits and Logic Design

01205242  29aswarsyuUBannseiing | 3 (3-0-6)
Electronic Circuits and System |

01213455 Yaguazaunsallviil wiiwédn uas 3 (3-0-6)
Electromagnetooptic Materials and Devices

01239201 QmammimsﬁﬁﬁauﬁﬂLmai‘ﬁaﬁu 3 (3-0-6)
Introduction to Semiconductor Industry

01239202  gunInlalinouANADT 3 (3-0-6)
Semiconductor Devices

01239399  MSHNIUEAEINNTTH 0 (0-45-0)
Industrial Training

01239497  duuunimnssulaoudnines 0 (0-2-1)
Semiconductor Engineering Seminar

NENIVIVIAURNIZUYUS 31 wdaghn

01205343  S3UUNITIMVUIALNEIN 3 (3-0-6)
VLSI System

01239221 arsAdllanigdmsunumueiinoudnnes 3 (3-0-6)
Specialty Chemicals for Semiconductors

01239222 nszvrumseldsWihdnsunumuelinousnmes 3 (3-0-6)
Electrochemistry Process for Semiconductor

01239223  Hlauunuaznaluladgayayinie 3 (3-0-6)
Thin-Film and Vacuum Technology

01239224 nFAAIEniaguazmAtiansivuadnyazaUnsalell 3 (3-0-6)

ADUANLADS
Material Analysis and Semiconductor Device

Characterization Techniques

29
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01239225 gunsaliwilnouAnmasIEs 3 (0-6-3)
Power Semiconductor Devices

01239321 nguaneANuUasndslun1svinenu 2 (2-0-4)
Occupation Safety Law

01239322 ﬁugm%qﬂizmumiéﬁuwma;h 3 (0-6-3)
Fundamental of Plasma Processing

01239323  WAlUlagUINIZUIUNITIULLLADUANLADS 3 (0-6-3)
Semiconductor Process Technology

01239324 UURn1snIzUIUN AR UETnaUAnABS 2 (0-6-3)
Practice of Semiconductor Manufacturing Process

01239325 @RI UIAINTIULALINATANINNITNAAD 3 (3-0-6)
Engineering Statistics and Experimental Technique

ngudvIUeAULRanIIY 6  wuein

01239391 lAssnudrmnssueiinousninos 6 (0-18-0)
Semiconductor Engineering Project

01239395 n1sAnwIluAIUsEIVA 1-6
Study Abroad

01239396  BIRAUIIINNITANBLUANUTEMA 6
Body of Knowledge from Overseas Studies

01239490  @uiafnw 6
Co-operative Education

01239491 1ATSNUIANITULLADUANIADS | 3 (0-9-0)
Semiconductor Engineering Project |

01239499  1ATsUIFINITUADUANLADS I 3 (0-9-0)
Semiconductor Engineering Project |l

NENIVFDNANIZUYUS 12 wiqefn

01204162 teloUssanddmsunuImngsy 3 (3-0-6)
Applied Al for Engineering

01205312  S¥UUAIUANLTLEY 3 (3-0-6)
Linear Control System

01205374  NM9IN9TPUUERIULIRKALNITAIUANLTINANNNTTY 3 (3-0-6)

Industrial Automation and Control



01213456

01239411

01239412

01239416

01239423

01239427

01239428

01239429

01239430

01239431

01239432

01239433

01239434

012394435

01239492

Jandugaluussiadilulasdidnnsetinduasnszuiuns 3 (3-0-6)
NARUTENOU
Advanced Materials in Microelectronic Package and

its Assembly Processes

MTIATIZATIGOU 3 (3-0-6)
Complex Analysis

NTIATIZRLAZDONUUUNATTINAA 3 (3-0-6)
Analysis and Design of Digital Integrated Circuits
ﬂ’]i‘ﬂﬂﬁ@‘Ul@%LLﬁ%ﬂTﬁ@@ﬂLLUULﬁ@ﬂWiWﬂﬂ@U 3 (3-0-6)
IC Testing and Design for Testability
naf@nIABUANANIUIMMNTTABUANLADS 3 (3-0-6)
Quantum Mechanics for Semiconductor Engineers
paulpdidnnsednd 3 (3-0-6)
Optoelectronics

vsTyfusiefinousninesuaziniesilonaaey 3 (3-0-6)

Semiconductor Packaging and Testing Equipment
ﬂ'ﬁzmumimiqﬁm%ﬁu’uga 3 (3-0-6)
Advanced Packaging Process
Ufuinismavissiiraudninesiazn1snagey 3 (0-6-3)
Practice of Semiconductor Packaging and Testing
msthanudeudmsunisnanled 3 (3-0-6)
Heat Transfer for IC Fabrication

wialulaglssueiinoudnnes 3 (3-0-6)
Semiconductor Factory Technology

nNARLALRsRNTI D B ad 3 (3-0-6)
Introduction to PCB Manufacturing
Soaamzynanunsuanednousnnes 1-3
Selected Topics in Semiconductor Fabrication
WidoRlAwaunSHanlnouAnADS 1-3
Special Topics in Semiconductor Fabrication
nsSgusHuUsEauNsalsuelinouRnnes 1-9

Experiential Learning in Semiconductor
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NENIVUFBNRNIZHIV 6 Vel
Idenannguindaduiamsuaus nguiyndaduldionsiu vsenguiviaenanizswuus
NUYWINITOBAWUUIDTIIM

3.4 auduiusiundngassuiiUaaeuluaanz/ninivduvesaaity
3.4.1 vun3v1/nguivy/smednluvdngas Mlnaeulag ans/a1adv/mingnsdu
yanafnwThlU vnadviiews nguivienuinemans adamans
yanadvady Astsravilaly 01239
3.4.2 e 3v1/nguivy/mednlundngas Mlnaeuly aaz/madvmdngnsdu
1aidl

3.5 A1@5UeT18IM
3.5.1 saY1veMANgAT
01239201 qma'mnsimeuﬁﬂauﬁ'nmaﬁﬁaqﬁu 3 (3-0-6)
Introduction to Semiconductor Industry
Usgifvaaolinauanines anamnssuseaulan wadnaain NSeUIUNITHER N3
PONUUY N1INAFDU 1LY UNIU Blaunan wudldy auiinie wmaluladiialvg
NANTEVUNLATEFRY HansynUdednde TenanaonTn gardvia
Semiconductor history. Global industry. Market dynamics. Fabrication process,
Design, Testing, Supply chain, Key players, Trends, Challenges, Emerging technologies,

Economic impact, Environmental impact, Career opportunities, Digital age.

01239202 aUnsaliwiinauAnnas 3 (3-0-6)

Semiconductor Devices

audfkarnisiaveandnieinoudnines waundsnuiagdinusegluaiineudnines
nalnnseadeufivessamlulefinousnines sessefi-du souselans-lwlinoudnines
Trseadne msvhemaraudinlniivemsudaimessessauuuaosta (Tiaf) wazvos
nudanesaaunwuulanz-senlyd-wlineudnmes (ueaa) gunsaldidnnseiinduas

Semiconductor crystals properties and growth. Energy band and charge carriers
in semiconductors. Carrier transport mechanisms in semiconductors. P-N junctions.
Metal-semiconductor junctions. Structures, operations, and electrical properties of
bipolar junction transistor (BJT) and metal-oxide-semiconductor field-effect transistor
(MOSFET). Optoelectronic devices.



01239211

01239212

01239213

01239214
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danNas Ny 3 (3-0-6)
Algorithm

Tnssadedoyauardaneifiudowiu uardidu ausn A Saneifiunisiiosdify Lom
LTINATRLATNITAUNT SaNDTNNLUULUILAZIOWUY NTINLAZNIIVIBINTIN SanaTTiukuy
azluu MsUILATULTINA IR Wﬁ/jumLLazLuﬁﬂ% ﬂﬁymﬁa’]miam’maauﬁ’]mauiéﬂ,una1
Banyuny Sanedfiuuuuvunu sanedfiudsuiuia Jgmnismanfvanzan sane3i
dmsuimnssuliin nsuitaymsanesiivlaeldinsesdiedmnssy

Introduction to data structure and algorithm. Array. Stack. Queue. Sorting
algorithms. Dynamic sets and searching. Divide-and-conquer algorithms. Graphs and
graph traversals. Greedy algorithms. Dynamic programming. Polynomials and
matrices. NP-complete problems. Parallel algorithms. Adaptive algorithms.
Optimization problems. Algorithms for electrical engineering. Algorithm solving using

engineering tool.

UUAN1sTEUUARIIEA 3 (0-6-3)
Digital Systems Laboratory
nsfinfuRnmIuaglassnuiifeniunseenuuuiasiiviawazassnaglaeld
ABNNILADITIBTUNITOONLUU MINTTAUUIZITALIT MTALATIZIA N1TILAZNITAINEE
nsaseszuuRdTiavueynsaiaednuuulusunsule (eniide)
Lab practices and projects related to Digital Circuit and Logic Design using CAD.
Hardware description language (HDL). Synthesis. Place and route (P&R). Digital system

implementation on field programmable gate arrays (FPGA).

UfjuRn1saunsaliwiinaunnines 1 (0-3-2)
Semiconductor Devices Laboratory
nsinUfURNsuaglasuieatuaunsalislneudnmes

Lab practices and projects related to semiconductor devices.

1a5lvAaLEAN 3 (3-0-6)
Solid-State Circuits

Imqa%ﬁﬁugmmam%aisumaé’ayzym IV YYIUTIANTUNT A1T0ALUY
1995V EYYIUEIUAMUANTIT FINTOIFYQINRUULDNTI Wuwesingamgll 2993
9198 uuAuNY unasneliuaziaasarvauusanulnil Yssaumsalujumaselunisly
\Sesilotiseanuuukasnsasnasuukanaaatagldisasreedyarandaiuiunis

LAYNIIUTAMDILUUSDURDEADITD (T1ad)



01239215

01239221

01239222

34

Basic ampilifier structures. Operational amplifiers. Broadband amplifier design.
Active filters. Temperature sensors. Bandgap references. Power supplies and voltage
regulators. Hands-on experience using CAD/EDA design tools and hardware
implementation on breadboard using commercial operational amplifiers and bipolar

junction transistors (BJT).

izwmuqmwunmﬁimﬁmLLazszuUﬂauné'U 3 (3-0-6)
Continuous-Time Control Systems and Feedback System

ﬂiSIEJSU‘Lj‘U’PNﬂ?iﬂ@ﬂﬂﬁUIU’Nﬁ]iaLﬁﬂ‘ﬂi@ﬁﬂﬁ NTAS1LUUTIBILAENITADUAUDS
V995U AEY @dysnmassszuudoundu matiamaausn inasladesnimveslun
Jad nseenuutlulawuanud mssaweninud faidueduie Megavensastoundu
917 fMAUANLIIT T dY 299sladonqU 2sasudaslinsanuuaing a 293
paadalawes n1sufuRasslunisesnwuulasdaundu

Benefits of feedback in electronic circuits. Modeling and response of linear
systems. Stability of feedback systems. Root-locus technique. Nyquist stability
criterion. Frequency domain design. Frequency compensation. Describing function.
Examples of feedback circuits such as linear regulator, phase lock loop, switching DC-

DC converter, oscillator. Hands-on experience on the design of feedback circuits.

dsaditanizdnsunususinauaninas 3 (3-0-6)
Specialty Chemicals for Semiconductors

[

walulagageinsivaisiaiinnuuignsas Tanuazansalidmiunisiiundimesen

q

< Y] =

n37¥ wmalulagnisinnseunlgansiaiinnuuianses Januazansiadldmsunssuiunis

Y 9
(%
a o

waeulowdl Jaguazansieldmsumalulagnmsviilinuiasey
Clean technology with high-purity chemicals. Lithography materials and
chemicals. Etching technology with high-purity chemicals. Chemical vapor deposition

process materials and chemicals. Planarization technology materials and chemicals.

nszuruNsAdi gl dnsunusueinaufnnes 3 (3-0-6)
Electrochemistry Process for Semiconductor

nqufifugrureaadliii nguesisuad Fug wsaduiu wamansuazimesly
laurfindvosdianingn walulagnisyuaselni nasldnunaznismageu graimnssy
willvifl wummed maedeuselans



01239223

01239224

01239225
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Basic theory of electrochemistry. Faraday Law. Double layer. Overvoltage,
Electrode dynamics and thermodynamics. Electroplating technology. Application and

test. Electrochemical industries. Batteries. Metal electrodeposition.

Wauurawazinaluladgyeyiniea 3 (3-0-6)
Thin-Film and Vacuum Technology

emaniuazmaluladayyinie MU uRlunszuIunssemeilauuie faviia
a1 LLazﬂﬁiﬂﬁﬁ’uﬁuﬁ’maqlaaauﬁuﬁuﬁa nMsEnUURlUNSEUIUMINATIENILAZE LA
lovouvesiiduuns msiinufuilunszuiunsiadevlewnd Aufiduansauardndiedues
v Tnseadrafldy madnresifiduunuaziui nsuninszats UARASeuazn1sua
AuUANIINaUBINANUN

Vacuum science and technology; Thin film evaporation processes practical
training; Discharge, plasma, and ion-surface interaction; Plasma and ion beam
processing of thin films practical training; Chemical vapor deposition practical training;
Substrate surfaces and thin film nucleation; Film structure, Characterization of thin
films and surface; Inter diffusion, reactions, and transformations; Mechanical

properties of thin films.

nsnsERdaguasmatianisivuaansazaUnsaliglinaudnaas 3 (3-0-6)
Material Analysis and Device Characterization Techniques
nsfinUfuRnsléndosanssmd nsflnfuRnistinseviuiia nsiinufoinng
lasunlansii nmsRnufuinswuaaUnlaalnd nsHnufuinisiwsneiilaadesuuniusin
hauw N1sEnUfuRnIsTiaseinieeuseu
Microscopy practical training; Surface Analysis practical training; Chromatography
practical training; Mass spectrometry practical training; NMR analysis practical training;

Thermal analysis practical training.

gUNIRlLUIIADUANLABSATAY 3 (0-6-3)
Power Semiconductor Devices

19955 89nsEuanae 0iafl wag nsames mas weamanias 1edTd ledmas

Power Rectifier; Power BJT and Thyristor; Power MOSFET; IGBT (Insulated Gate

Bipolar Transistor); Power ICs.
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UfuRnslassanudiululasnauinunes 3 (0-6-3)
Microcomputer Project Laboratory
nsinUfURkaglassnunieaiululasreuiiimes

Lab practices and projects related to microcomputers.

FTUUAUANLUUAGAIALAZNITOINLUUAIAIUANLUUAING 3 (3-0-6)
Discrete-Time Signals and Systems & Digital Controller Design
Fuaaaidedowasdyaiaalideies MIguitegaLazMIsiAEAaaT
NMFIATITAAUNATU NITAATUIALAENITUNINE Y8l mauﬂawﬂﬁai‘laj@imﬁaﬂ (DFT)
uaznsulasiFesosnasins (FFT) wadamsudasien szuudeyaiidudnetng nanszny
nnsaeulng nmsisuinilsddunisarelouailiseiostuilsddunisarelouian
doifles n3iinssiauaissvessruunatliseilos n15eonuULIRINTEIRITARUY
wrlloans loloens mseenuwuufmmuaufivialagldisniseeniuunuluwmaly MATLAB
Continuous-time and discrete-time signals. Sampling and aliasing. Spectral
analysis. Decimation and interpolation. Discrete-Fourier transform (DFT) and fast
Fourier transform (FFT). Z-transform technique. Sampled-data systems. Quantization
effects. Discrete-time to continuous-time transfer functions equivalence. Stability
analysis of discrete-time system. Design of FIR, IIR digital filters, digital controller design

using model-based design methodology in MATLAB.

nswanaesTanaedy 3 (3-0-6)
Introduction to Integrated Circuit Fabrication

Jafmuniaguazgunsaldmivgaamnssudidnnseinduaziuud nmsiunszuiu
ATNARLLNDS AINTINATZUIUNTLULE NITHUNALNNTINH N5 e nrsiedsulany
nseendadunlgauieu Nsuns n1sugnlossu n1sussis n1sdula ndesanssel
Slanasoulaziss Mleseianasumdidnvsednduaznanas Tanuilualiroudnmnes
N1571AR$99 3974

Material and device requirements of electronic and MEMS industries. Wafer
fabrication process overview. MEMS process overview. Lithography. Etching.
Metallization. Thermal oxidation. Diffusion. lon implantation. Passivation. Contacts.
Electron and force microscopies. Electronic and optical spectroscopies.

Semiconductor nanomaterials. Layout of integrated circuits.
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01239314 1As9E319ABUNADS 3 (3-0-6)

01239321

01239322

Computer Organization

seuUdIuIL 1 edanyiazdeddiu unssmyamdsdmiuasauisiaiunsa
Tsunsuld arwneaauud A181A3 89 AMBINTTUWIBITALIS (10T LDa) N13a5s
TUswawesiuvssauisatazuuulnilal lassadenmiiennuimansssiu niienua
L@l ou siljf’]ElﬂL’ajuLL@%ﬂTﬁﬂ@uL‘ﬁjﬂ/ﬂTﬁﬁIﬂ@@ﬂ TEUUIUIU Iﬂiﬂﬂ?ﬂLf#ﬁ?ﬁUﬂﬂi@@ﬂLLUU
anrinenssulalasronfiuneslagldynddsiansuin Gad)

Number systems. Combinational and sequential circuits. Instruction set
abstraction for programmable hardware. Assembly language and machine language.
Hardware description language (HDL). Single-cycled and pipelined processor
implementations. Multi-level memory hierarchies. Virtual memory. Exceptions and I/O.
Parallel systems. Project on the design of a microcomputer architecture using reduced
instruction set (RISC).

na‘mmElﬂ'a'mﬂaaﬂﬁﬁﬂum’iﬁ’wﬂu 2 (2-0-4)
Occupation Safety Law

umh M3TnsenTiewsie nMsseususunse nsdeansdunse

Introduction; Occupational hygiene management; Hazard recognition; Hazard
communication.

ﬁugﬂu%ansxmumsﬁ'\uwmaajﬁ 3 (0-6-3)
Fundamental of Plasma Processing

Handwanauidmguiidesiu indnanauidesiu samandiafivesnataun n1svdes
T luwanau nsdapsizinanann nsuite wedwanaunlunszuiunisuuatiazn1snan
Ao wnfinanaulussuundanuuaznismuaudannden nanaululasfigumaiuas
ndsusndmiunmsldammenisunng

Introduction to theoretical plasma physics. Elementary plasma chemistry.
Chemical kinetics of plasma. Electric discharges in plasma. Plasma synthesis.
Treatment. Plasma chemistry in fuel conversion and production. Plasma chemistry in
energy systems and environmental control. Low temperature and low energy micro-

plasma for biomedical applications.
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wialulagvaanszurunisauelinoudnines 3 (0-6-3)
Semiconductor Process Technology

NITLATUNLHULINDTTANOU AINTINATZUIUNITHANINATIIN NITAUNETNNTIH
N1509NTLATU miﬂgﬂlaaau msindeulataiinazyanienin nsieaeulae n1sianseu
MITAMILLANLAYNAAIEAS N1TTINNTZUIUNT

Silicon wafer preparation. IC fabrication process overview. Lithography.
Oxidation. lon implantation. Chemical and physical vapor deposition. Metallization.

Etch. Chemical mechanical polishing. Process integration.

UfuRn1snszurunsHanduTiinauannes 2 (0-6-3)
Practice of Semiconductor Manufacturing Process
JuiidesSousnneu 01239323 wi3e wiouru

nsRnUURnsEUINNISazen n1sHnUuRnsuuldsU]uRnsuagnsesuIunsin
nMsAnUfURNINIvUINNSRNTItL/Msunstuvieauieu MsHnUfuRniseukasnis
Aundmesonnsil mﬂ‘[u‘laﬁqmmmmﬁméfu nsinUuanislunisiadeausienis
alnmosuasilauune msinuianislunssuiunistalanawaziadl n1sinuuRnislunis
AR vzreUNsalelineuinnes

Cleaning process practical training. Wet bench and etching process practical
training. Thermal tube and oxidation/diffusion process practical training. Exposure and
lithography process practical training. Introduction to vacuum technology. Sputter and
thin film deposition process practical training. CMP (chemical mechanical polishing)
process practical training. Semiconductor device characteristics measurement

practical training.

AAAFINIUIAINTIULALNALANIINIINAADY 3 (3-0-6)
Engineering Statistics and Experimental Technique

Joya Joyadiesgazifon aus adfdomssau anudiasdulaznisuanutas
A9y MsuanLIINITdufiieg1awazn1slEIIu NMIadeUANLAgIY N15ELUY
Aadsuasnsidnu amumnzganvesnsUSudY NM1singinuuUsUTuuazn1sld
U N50ANBEKAENISLETNY MIATUANNTEUIUNINEDA N15UsEENAlEITNMINEada

Data. Information. Knowledge. Descriptive statistics. Probability and probability
distribution. Sampling distribution and applications. Hypothesis test. Inference on
means and applications. Goodness of fit. ANOVA and application. Regression and

applications. Statistical process control. Application of statistical methods.
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nsAneludnsUszine 1-6
Study Aboard
mMs3suuariauinuedainitsivniameifouluuming dosisszna ns
WeuAsmheinduluaunasivesivninendoinensenans
Learning and self development from courses taken in oversea university. Credit

equivalence according to Kasetsart University regulation.

'3 ¥ = 1
aﬂﬂﬂﬂﬁug’iﬂﬂﬂﬂiﬂﬂﬂﬁluﬁn\‘lﬂizwlﬁ 6
Body of Knowledge from Overseas Studies

a

Anusluandirdmnssuaiineudnines luseAuuSyyns Ndnameilowseuly

[ A7)
a <)

wInenderssanvulunnsszva nmafisuidssnhefnduluaunusives
NMW%%&IWﬁEJLﬂ‘HGﬁﬂ’]ﬁW%

Knowledge in semiconductor Engineering at the bachelor’s degree level taken in
overseas universities or institutes. Credit equivalence according to Kasetsart University

regulation.

N1SHNUAEINNTTU 0 (0-45-0)
Industrial Internship
nMsRnUaIrIBIMmnIsulaoudnmesluanIulznauNISIONTUY NIBUNIATT
mhguiziamig vde anufne lneflszezinanduduulitesnin 240 Falus wagll
townin 30 Suims elilsusraunsalanmsluuiRnuilésuseunneg
Internship for semiconductor engineers in private enterprises, government
agencies, government enterprises, or academic places at least 240 hours and at least

30 workdays in order to get experience from the assignment.

A153ATIAVIT U 3 (3-0-6)
Complex Analysis
WanTUVBIA LU IGOU AUNTEIUAIAT-S31] DURNSATBEUvDININTUT I aU

a a o

duiinfavedlad sunsuiaasuazaoisud NaudunnAewedlad Yateng vl
AT N13UTEEUAEIUANANY N veea Tl NMTUsEIuAINISBUTNTakUUIInLYe
\Ausiresaesiau BuiinSansurnsvesueniv

Functions of complex variables. Cauchy-Riemann differential equations. Line
integrals of complex functions. Cauchy’s Integral. Taylor’s and Laurent’s Series.

Cauchy’s Residue Theorem. Singular points of an analytic function. Evaluation of
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residues. Liouville’s Theorem. Evaluation of definite integrals. Jordan’s Lemma.

Bromwich contour integral.

NMSIATIZALAZDBNIUUIIITTINAINA 3 (3-0-6)
Analysis and Design of Digital Integrated Circuits

AMLYNIETUAIUNTEDNIUUINATANE 29ATBUIOSINOTUULTNDE AmNaITIluNTT
dedyayiu n1sUszIaAIALATUTERUI N19519MUU MsUSUBLIALSIRuTeliuay
L3afuNa 2095 3sdnnyLazifeddu Tassadanisdiuin nadeuds nsnszane
Yy Iuuing neAINEN mﬂﬁﬂmsﬂ%’wmmLqua‘i’u%uqq n1saanasulaen1san
Aanssun1saings

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.

gunsafiufinaudninasdugs 3 (3-0-6)
Advanced Semiconductor Devices

sevsedefidu nudamesiuusossoansd ueawla fufvlsyquea gunsains
aneloulszq Wuwesiniwaweavinduea Aune nsudamasuiluls vsudanes
seAALUUINATIIAdpLTaULaTLULAD R nTiuvemaluladisdiroudninoduas
NITUIUNIIHER

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.

N1599NLUUTZUURAINALT ST 3 (3-0-6)
Design of Complex Digital Systems
NN500NLUULAYNTALIUNTTOITTUUAITAvWInlug laeltn 1w Ins sauI g saALa S
(10vAuea) wazia3 eadonsduATIEVsEAUgs (N3daLATIEY Tuousens) yuitunis
sonuuuuuudulugaiisiung Imammmsamﬂa‘umiﬂw mmmmaqmumiasw n13
anansandnenssy mwammamamﬂmmuwumLLaunm g TureININTIREEUNS
80NLUU N1580NLUUM aN1sNAdey nsldreufiamesyrsluniseenwuululasanis
sonuuuvagauildgunsaliasdnuuulusunsuldvuamvaisduneg
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Introduction to the design and implementation of large-scale digital systems
using hardware description languages (HDL) and high-level synthesis tools (synthesis,
P&R). Emphasizes modular and robust designs, reusable modules, correctness by
construction, architectural exploration, meeting area and timing constraints, basics of
design verification, design for testability. Use of CAD tools for a multi-person design

project on multi-million gate FPGAs.

N999NKUUINATIINAT DN 3 (3-0-6)
Design of Digital RF Integrated Circuits

Lwﬂﬁﬂmmﬁviwqﬁﬁﬁa ﬁaa%’wmmﬁ"ﬁwq 13 padsdyayIos 1A3 Besud ey el
AMUYIBNABNATTR N1sUTUUTIUTEANT AN n1sldndenu anndnenssuieassuds
ﬁiymmmmﬁfﬁm UADNYAN LWIAANNTEBNLUY ANTINIBTUN1STINTEUU N1SUSULAS
21935 MsUsrnanad Yy nsuUanud 2995Wladangy 19sHaNd YY1 2995n509
N591899UarN1TVIAAY N1TITIURTY

Digital RF techniques. RF synthesizers. Transmitters. Receivers. Digital assistance.
Performance improvement. Power consumption. RF transceiver architecture. Building
blocks. Design concepts. Integration challenges. Circuit optimization. Signal
processing. Frequency conversion. Phase-Locked Loops (PLLs). Mixers. Filters.

Simulation and testing. Practical applications.

ﬂﬁiﬂﬂﬂaU‘lB%LLazﬂ’]iaaﬂLLUULﬁIE]ﬂ'l‘JVIﬂﬁE]U 3 (3-0-6)
IC Testing and Design for Testability

ﬂ’]iVlﬂﬁE)U’N‘\]ii’JiJLﬁENﬁu ﬂ’]iEJE]ﬂLLUULﬁE]ﬂWiVIWﬁQU ﬂ’]i‘\?’]ﬁ@\‘iWiiﬂ%LLa%%@ﬁﬂ‘Wﬁ’]ﬂ
ﬂ’]iﬂ%}’lﬂﬂ’lim(ﬂa@U mwmaauaa%ﬂmﬂiuﬁuaa A150UIANISNAEDU N1SIHARRTING
NMSNAFDUNUIYAIIUTY NINAFBURUUNTALAUYBUIAKALAITNAFDUFIUNAN nATlA
Aonfiuasadmiunisveaeueundenuazdygiumeay N1snadouRTLUaloyanaziees
wadengy

Introduction to IC testing. Design for testability. Logic and fault simulation. Test
generation. Logic built-in self-test. Test compression. Logic diagnosis. Memory testing.
Boundary scan and core-based testing. DFT and BIST techniques for analog and mixed-
signal test. Test of ADC, DAC and PLL.
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A3ASAEUNNSTERNUULILDALEED 3 (3-0-6)
VLSI Design Verification
AN1TMTIFOUAMTUNITOONLUUNITTILVUIA TN UUTZNDUAIINITNTIAEDU
L%JEULLUU N15M329EBUNINTU N15ATIVEOUAINNITENENS N15ATIVEOUAILAIN
ATIUARM
Verification methods for VLSI design including formal verification, functional

verification, assertion-based verification, coverage-driven verification.

NTEUIUNITDINUUUNINNIYATNYDINATIW 3 (3-0-6)
Integrated-Circuit Physical Design Methodologies

NITUIUNTNANIIDTIIY m'ii'NLLUUﬁJug’lwuamdﬁlﬁim wATANITIUA N15INGUKLY
Hudd Msiiuanedngla LATUNUNITNIZANYAYYIUUIRNT NAaNTENULUUAEEIT YT
miﬁwjﬁﬁmméﬁumu HANIZNUIINAIUATEA N15ANTEILTIAUlNHY AR
nsUdesUszaliinainuarnisadiadunisnszudlniflddslaludnnges nsuenda
NSHNUURNITI 1L UURTTI

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. Practical layout practice.

ngefaunausiininihdmsunisuszenddiunisnsiaiawuuy 3 (3-0-6)
¥15YRa1A
Electromagnetic Field Theory for Smart Sensing Applications
nsUszendlimgefaunwdmdninihdmsunisesaialugrainnssunaznisunme
figeuaann aunisvesindiiad auiufiUdsunlamiunan Wy N1SuNsnsEaereInaL
seunukaznsinavestids nawasvesdymeveund s uaNAinsduRewmLna
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.

nseanuuuszuuaIvAulaglduuutaandugu 3 (3-0-6)

Model-Based Control System Design
wwmuquﬁ%ﬁa‘[m&J‘L%ﬁaamwumu‘[umal,ﬁyaQéfu Fuarawuuiailideides

wadansudasuen szuuiilidoyafidudodns nmsudasilsidunisasleuuuunadaties
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Thlusuunalisaifies msdmseiarnuaiosesyuunalidedos MTUNTEUUAIUAY
Adialuldlussuud e nsTrassuuvlumalugyu nsdiaswuusisauwdslugy
msPaeuuluswawesiugy msdasswuuduiuulugy MInsivaeuwaznsUssiduna
Introduction to digital control system using model-based design. Discrete-time
signals. Z-transform technique. Sampled-data systems. Discrete equivalent of
continuous  transfer functions. Stability analysis of discrete-time system.
Implementation of digital control systems in embedded systems. Model-in-loop
simulation. Hardware-in-loop simulation. Processor-in-loop simulation. Prototype-in-

loop simulation. Verification and validation.

N133LATITRLAZOBNILUUNTTINLOU AN TN DE 3 (3-0-6)
Analysis and Design of Analog CMOS Integrated Circuits

M3eENKUULaYNSiNYsEANS A MTeRTTINe U Eenduea TP A YITUIALEN
WAZVUIA NG 1ITVUIUFYYIULUUADULALILAZUUUNAIEADU 19TV 1DF Y QY UNAR
waz2993UsunaulnunTIn 19asasNounszua dyausuniu n15Usundu n1seenIuy
19959818 YT LIUNT IMATANITIIUUITOWIADN TASHIUATORNLUUUABN
aundeniifudeulaglilusunsunstissenuuuiiviuadie

A detailed exposition to the design and optimization of CMOS analog integrated
circuits. Small-signal and large-signal models. Single-stage and multi-stage amplifiers.
Differential amplifiers and common-mode feedback. Current mirrors. Noise. Feedback.
Operational amplifier design. Analog layout techniques. Project on the design of

complex analog building blocks using state-of-the-arts CAD tools.

N130DNUUUINITTINTUDAA Y EYIUNEN 3 (3-0-6)
Design of CMOS Mixed-Signal Integrated Circuits

deyaauazsruulBaduy MIguiegauaznsieldeads 199snseseuIdonLazilvia
29s7lidivsyaady Shadmdygasiodsssuniu Tushuvasdeya ddeyaan
wouzdendundvauazainfdaiduweuzdeonuuudnsluaied dudvastoyauiusy
dyrusuniu ImqmuaaﬂLL‘UWT@LLUaﬂ%’aaﬂaéﬁguqﬂﬂasl%l?ﬁlaaﬁaaﬁ’waaqmsﬁwmué’m@m
G

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. Project on the design of an

advanced data converter using mixed-signal simulation tools.
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4 o/ o v a a [ 4
NAAIANIAIDUANATINIUIAINILYUADUANLADY 3 (3-0-6)
Quantum Mechanics for Semiconductor Engineers

[

AAuKAYELNTA AuNSYoslsAased mamzquiu Andiiduniu nsdusnsuein
Faiidunisuargiu nouinissuniu nsied sudiludndifauuinsaudnans Tuudy
NITNYU nsfunmeudulody

Wave and particles. Schroedinger equation. Tunneling. Periodic potentials.
Harmonic oscillators. Operators and bases. Perturbation theory. Motion in centrally

symmetric potentials. Spin angular momentum. Introduction to quantum computing.

miaaﬂmeams'summﬁ%wq 3 (3-0-6)
Design of Radio-Frequency Integrated Circuits

ﬁugmumﬁﬂumiaaﬂLLvmwiiaummﬁﬂ?ﬂ"u?‘mq MMTIATIZANAVDINITNTZATUY
mMsdianseneds fuusiea uazinunivesaiin undnddnluszuvdeans anponssy
sruUSudda I 195U d AU UA IMSUNILA MasHANd LI peadiawmes
29959818 1995daATIEAIE

Basic concepts in RF IC design. Analysis of distributed effects such as transmission
line modeling, S-parameters, and Smith chart. Important concepts in communication
systems. Transceiver architecture. Low-noise amplifiers. Mixers. Oscillators. Power

amplifiers. Frequency synthesizers.

nseanuuudiannseiindnnas 3 (3-0-6)
Design of Power Electronics

miﬂizqﬂﬁ%adawi@lﬁﬂmaﬁﬂﬂumiLL‘Ua&r;TULLaxmuﬂmwﬁd\‘i’]u NTATILUUTADS
NTATIZA uazmAlANITAIUAY NM599NLUUNATINHIMA 50092995 UNB SRS 2933
ISEINTTUE LA9TUUANUTEAULTIAUNTZLANTI MTIATIZALAZRNLUUAIUUTENaULAY
finseaudmanliih audhvazvesgunsalisfineudnnesings 1w Faneu Fansuanslud
wnadsuenelud aunsaliwdneudninesiid lalendeni laleauuvuiilowdu lalaauwuu
Lewfiiea FegnansUszENATANAYaNY WU SYUUNNSAIUANNSLAROUT undadendsey
i way 29959818MERNRINY

Application of electronics to energy conversion and control. Modeling, analysis,
and control techniques. Design of power circuits including inverters, rectifiers, and dc-
dc converters. Analysis and design of magnetic components and filters.
Characteristics of power semiconductor devices including Si, SiC, GaN power

semiconductor devices, Schottky diode, PIN diode, MPS diode. Numerous application
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examples, such as motion control systems, power supplies, and radio-frequency

power amplifiers.

01239426 \A30efioTLITUALNITADNUUY 3 (3-0-6)

Biomedical Instrumentation and Design

N5TALaENITIATIRANETINN ASNYMEYRILUAIINITLNTY ANUYARASY
el MsldnueneaTiy 29sveedygIaadendunig msleusefuneuiames
N9ILATIZAd Y MLarN1TUTEUIaNad QY Wugesnuadlufuaziaesidoude
gunsainensunnd iy adulwihviale adulwihaues edulniind e wiesina
fuladin waziedesineondauluon nsuwanina

Measurement and analysis of bio-potentials. Biomedical transducer
characteristics. Electrical safety. Applications of integrated circuits, operational
amplifiers, computer interfacing. Signal analysis and signal processing.
Electrochemical sensor and interface circuits. Medical devices such as ECG, EEG, EMG,

blood pressure monitor and pulse oximeter. Display.

01239427 eaulndiannsaiind 3 (3-0-6)

Optoelectronics

Handvosnsufduiusszninalnineuivgunseiiednouannes NguuaureveIuds
mifﬂW?fuLLaxmﬁLﬁm“ﬁu%ﬁaL%ﬁﬂauﬁﬂLG]EJ% FaSwaes N1sNANNEUTEIUTEYINT Way
N15MDUAUBINDNTITUTULAN Imm%wwauﬂmuma% 2 LﬂL%@%LLUUﬂWiﬂBUﬂﬁUﬂigﬁﬂEJ
iwes i annsauuuasld wazgunsalagyioundu nsldusylevivesgunsnieauln
Bidnnsedndlunisdeansinudulonituas

Physics of the interaction of photons with semiconductor devices. The band
theory of solid. Absorption and gain of semiconductor media. Laser threshold,
population inversion, and modulation response. Resonator structures such as
distributed feedback lasers, tunable lasers, and mirroring devices. Applications of

optoelectronic devices to fiber optic communications.

01239428 ussafmsiiinouAninesuaziAtasiionngay 3 (3-0-6)
Semiconductor Packaging and Testing Equipment
13978 LeFeudonseuuundu/me ideadeusoms widlnla gunsaidatugy nnadausts
i3aslonaaauiumeslu-narmans SeAAUNRITIN (104aweA1000 71 120 103 9000)
Dispense. Clip/Die Bonder. Wire bonder. Reflow oven. Molding equipment. Trim
form. TMTT. IC Tester (ASL1000, T120, SG9000).
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ﬂizmumimsqﬁmﬁ%’uqq 3 (3-0-6)
Advanced Packaging Process

NN5IUATUUY 2.5 TR MITINTUUU 3 TR urlu-Buiiseduinmos/ung unu-tend
fsgdunmled/une vssinsivuady szuvluussgimed madesseuuulauin nsussedy
e Janladiany3n

2.5D IC Integration. 3D IC Integration. Fan-In Wafer/Panel-Level. Fan-out
wafer/panel-Level. Chip-Scale packages; System-in-package. Hybrid bonding. Chiplets

packaging. Dielectric materials.

UfuRnisnsviaislinaufninasuazn1snasgay 3 (3-0-6)
Practice of Semiconductor Packaging and Testing

nsAnUATANSR A998 sfinufiBnnsiadendoudeuuuadu/ang nnsin
UfTRnmaasendoudoas msfinufdRniamiinag nisiinufoinsgunsaidaiugy nns
AnUfumn1snsdiawsis nMsHnUfURNsAumesiu-nadans

Dispense set up and practical training. Clip/Die Bonder practical training. Wire
bonder practical training. Reflow oven practical training. Molding equipment practical

training. Trim form practical training. TMTT practical training.

asuiaufoudusunsnanled 3 (3-0-6)
Heat Transfer for IC Fabrication

mws’amaﬂmm%’au ﬂ?Wi?N%@ﬂﬂ?iﬁ?ﬂ?"lﬂJ%ﬁlu ﬂ'ﬁ"ﬁ’m@ﬂﬂ’J']EJ%J@uLLagagﬂ"liiBU"IEJ
Anufeud osdu nmsuvesmaluladnisszuiennudou ANSINVBINSTUIUNISHER
LU MNSILTBINISEDNLUUATILSBUe It udIUBEMSeTing

Thermal overview. Heat conduction overview. Thermal simulation and heat
dissipation solution introduction. Cooling technology overview. PCB manufacturing

process overview. Thermal design of electronic components overview.

walulaglsssuelinaudnings 3 (3-0-6)
Semiconductor Factory Technology
Msneaf1aLazd 181U8ANAEAINYBlTIUTINAINITINUNY 7HI15190981
sulsENa) NMseenLUUTiauAETosaonde n1svhauresdsdenuanINTINETEUY
Avsrmaeauazen uTavsfiay ufa wdfug msludadude nsdamurdmdny
AudsIn1snsnanvedlssnumaluladszduges dofmundiuanudsdu nsusznda
WANY N1TANAISUDULALIATYFA YU
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Plant construction and facilities including planning, schedule, budget, piping
design, and cleanrooms. Facility work including facility systems, super pure water,
gases, chemicals, wastewater recycling, and energy supply. Production needs of
high-tech plants. Sustainability requirements. Energy saving. Carbon reduction and

circular economy.

01239433 msuAnukuasAuiidosdy 3 (3-0-6)
Introduction to PCB Manufacturing
nsEnUURNITNSHERdUamsY MSRNUURN1INsEUIuMsaMNTvesduamnTm
miﬁﬂﬂﬁﬂ’amﬁmimﬁm%uuu nsRNUURNITNSEUIUNITAR NMSHNUGURNISNTEUIUNTS
W1z MIENUGURNIINTEUINMIMBLLALAT N1SRNUURNSNTEUIUNTNOILAMAYY T
nsAnUHURNMINsHakaznin MU URNMAAsIEsaeE1
Substrate production practical training. Substrate lithography process practical
training. Upper layer production practical training. Pressing process practical training.
Drilling process practical training. Chemical copper process practical training. Secondary
copper process practical training. Embedding and slicing practical training. Sample

analysis practical training.

01239434 (324l@WIZN9ATUNSHARLTIADUANLADY 3 (3-0-6)

Selected Topics in Semiconductor Fabrication

(%
v (% a

Anwiiadenuraulafiidunisuszgndniamelulagdugeiiiendosdu nsndaled
Tugnusnimnssuglinoudnines
Study in selected topics of advanced technology or applications related to IC

fabrication in semiconductor engineering.

01239435 939aNLAYAIUNITHANIITIIN 1-3
Special Topics in IC Fabrication
Anwdenuaulan1an1sHan19955

Study in special topics in IC fabrication.

01239436 2T NLAYAIUNITHAALIAADUANLADS 1-3
Special Topics in Semiconductor Fabrication
AnwiivenuaulanenIsHanelnauANLKBS

Study in special topics in semiconductor fabrication.
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annaAnu 6
Co-operative Education

msuftRmiluanudseneunisludnuagniinnuding delildsvaunisalannnis
TudfoRnuilduteumngdmivanivimnssueiinousnines

On-the-job training as a temporary employee to obtain experience from the
assigned project in semiconductor engineering.
TAseudANssulinauannes | 3 (0-9-0)
Semiconductor Engineering Project |

nmssuilassnuiviadlaluavdemnssueinoudnmes

Initiation of interesting project in semiconductor engineering.

nseudiulsTaunsalaueinauannes 1-9
Experiential Learning in Semiconductor
nsFeuiiulszaunsoiiteidenlsamgquiuazanudanieassuganiunisniate
N13AZYDUAALTINTAINIUNTULAUD
Experiential learning to connect theories and knowledge learned in the

classroom to real-world situations. Critical reflection through presentation.

o [ a & a 4

Li'é]\‘iLQW’]Z‘VI'Nﬂﬂuluiﬂim’dﬂﬂi@uﬂﬁ 1-9
Selected Topics in Microelectronics
Anwhdemitaulamslulasdidnnsetingd

Study in selected topic in microelectronics

dunurdAnssuwlinoudnmnes 1-3
Semiconductor Engineering Seminar
mMstauekaveiuseritefiviaulandmnssuafinoudnmeslussfuusyng
waznsnBeuwalsany
Presentation and discussion on current interesting topics in semiconductor at the

bachelor’s degree level and plant visit.

Jymawdululasdiannselind 1-3
Special Problems in Microelectronics
msAnwuarAuaimalulasdidnnseindseiulsyaes waviSeussadsuduseau

Study and research in microelectronics at the bachelor's degree

levels and compiled into a written report.
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01239499 1ASI9IUAIANITTULBRABUANLADS Il 3 (0-9-0)

Semiconductor Engineering Project Il
FVNADBIIUNINBY - 01239491 158 WiDUNU
57 lATINAANTSUAaUSNIaSITALSD

Accomplishment of Electrical Engineering project.

3.5.2 Sedniidusiaiviueniangns

01177141

01177142

NSUENNIANS 3(3-0-6)
Knowledge Acquisition

mmﬁﬁiyuaxmqu’nﬂwummmfluiaﬂqﬂimi TIWUINITVRINITUAIMT AT
wiargaaly N1SUANMIANNIMETINITAUEIE N1SSEUINNasenfe LagNTTUIUNITIY
Wioxjagitmanefidmun msiaineeisuiulumsuamanud maiuunanns
uensmaudlUldiienauwunsduiuszneunmsiisidnenmluounan

Importance and necessity of knowledge in the modern world. Evolution of
knowledge acquisition in each age. Knowledge acquisition by the inquiry method,
informal learning, and research process towards the goal. Development of skills
needed for knowledge acquisition. Concept of knowledge acquisition used in

planning for potential entrepreneurs in the future.

gunsezlun1sGeuinaandin 3(3-0-6)
Aesthetics in Lifelong Learning

AUNUTY AMNAT AIUAIAYVIAUNTYAIENS IUNITLTEUS NADATIN N15ETS
gqunserunsruIunsIandygidnyl suiaatdlediuuuladnszuiunisazas iie
msfnw uaznguiianssy emsdudanazivinumng amnusaew lunisBeus naen
Fin mawannlassouiieainsguriszuazitensussqdmnelunisiGouinaon i

Meaning, value, importance of aesthetics in lifelong learning. Creating aesthetics
through contemplative education, neo-humanist concept, drama education process
and activity theory for feeling and percept of meaning, fascination in lifelong learning.

Project development to enhance aesthetics and to achieve goals in lifelong learning.
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NIAALINUIANTTY 3 (3-0-6)
Innovative Thinking

NI3AALIIDDNILUY mswé"ﬁmméfaqmi mMsspydgmiluiats wagnisuAtigm
98198598556 NsaIuinnssy wisslenudn AnuRenatadiviildAeuTanssuds
A5719899A 9395TTUVRILIANT 1ATIUTIUTANTTU

Design thinking: empathizing, defining, and solving problems. Innovation
development. Thinking tools. Creative failure. Ethics of innovators. Innovative

project.

ABUNILADIHAZNITIUTHATY 3 (2-3-6)
Computers and Programming

Tassadefiugiuvesssuunouinnesadelvd nsunudeyaluneufinmed n1s
Widametunewds mssenuuukazimulusunsy madeuldsunsuidedusioniw
siugs meilnufiRnsTusunsuseLrdosmeuiames

Basic structure of modern computer systems; data representation in
computers; algorithmic problem solving; program desien and development
methodology; introductory programming using a high-level programmming language;

programming practice in computer laboratory.

wlauszgnddmsunuiainssy 3 (3-0-6)
Applied Al for Engineering

pdnmsiugusanmaluladvestiyaussivg Augunisdouivenaiosinsuay
w3eveUsvamiiey walulag dyguseavgludagtu Yeyaluinginslayausehivg
nsUszgndldinalulad YygruseAvgii oudUymnimieTainssy nansenuves
JauseivgrodenuuazUssinuaiesssy

Fundamentals of Al and Al techniques. Basics of machine learning and neural
networks. Current Al technology. Data in Al cycles. Applications of Al technology for

solving engineering problems. Social impact of Al and ethical issues.

anUnenssuuazasAusznaunauines 3 (3-0-6)
Computer Architecture and Organization
JuniideaSunniou : 01204222

Mugruanidaenssunoufinnes adamansvesneufiames lassasieuas
psAUsENOUMINEAINTY sl ouseuLaznITAeans nMwLedlUd gUnsnidelaTy



01205211

01205212

51

@Jﬁﬂ’i%ﬂ@‘uLLa$ﬂ’1’iﬁlaﬂLLUUMﬂ’JﬁJUi%N’JaNaﬂa’N UixﬁwﬁmwLLazm'ﬁLﬁuammuz
WUUTIA09IE UL UUNTEAY URURNMsandnenssunazasdusenaunauimes

Basic of computer architecture; computer arithmetic, memory system
organization and architecture; interface and communication; assembly language;
device subsystems; processor system design and organization of CPU; performance
and enhancements; distributed system models; computer architecture and

organization laboratory.

N33R T bWAN | 3 (3-0-6)
Electric Circuit Analysis |

gy LLuaﬁmﬁugmLLawﬁw 99AUIZNOUIIAT MIIAMUAIUNIY wrasnilalyl
dave NOBLINITUATNITILATIZY NITIATITANUARATLNY VIOBI993918 Nuns W
29AUTENRVAYALNA I 19958 uRUnT Az Sufuans doyaraugUland wnunmiees s
Anzidgyaralnihnszuaadulugaiurasa 19ATIRINITLERU 19aTaL

Definitions. Basic concepts and units. Circuit elements. Resistive circuits.
Dependent sources. Circuit theorem and analysis. Node and mesh analysis. Network
theorem. Graph theory. Energy storage elements. First order and second order
circuits. Sinusoidal signal. Phasor diagram. Alternating current steady-state analysis.

AC power circuits. Three-phase circuits.

wAdARNAATIZRAIUSUTAINTIUINAN 3 (3-0-6)
Analytical Techniques for Electrical Engineers
JurfideeSousnreu : 01417168 wiandouriu

wynduazsruuaunIsdedy Uiglivnees Usginanumelu msvillmdudeain
MMILUAUTIEU AIANHULIANIZUAZLINADIANTUELANE miﬁﬂﬁvﬁmﬁumwmu A9
Uszgnaldlunisiiesgrsuiiuauduasuaniinuaudunsng sWawinulanain ssuunig
Iihiidudadusarbidudadu synsuiFed msdusanm

Matrices and systems of linear equations. Vector spaces. Inner product spaces.
Orthogonalization.  Linear  transformation. Eigenvalues and eigenvectors.
Diagonalization. Applications to impedance and admittance matrix analysis. Error-
correcting codes. Electrical linear and nonlinear systems. Fourier series. Image

compressions.



01205216

01205217

01205218

52

Aoy IuazITUY 3 (3-0-6)
Signal and Systems

Fyyranaideiies sruuiadunazliuusmuian aunIuNSuT nswdasyises
AUAUILUUALUNATUAISILAZLUUAIATI VDI Y184 miﬂgﬁﬁyzymuaxé’zyzmml,t,au
AMUERTY MsTaRdnduuuntannud flaidugnelouvesemninsieas dyaiaman
liiseriles nauinsdniedns mafafmdnduvuuianan mawlamUasuasd nalaas
yosaun s dsoyiusuasaumsnasnsduliesaglinisulas

Continuous-time signals. Linear and time-invariant systems. Fourier series.
Fourier transform. Power spectral density and signal bandwidths. Modulations and
bandpass signals.  Frequency division multiplexing.  Transfer functions of
communication channels. Discrete-time signals. Sampling theorem. Time division
multiplexing. Laplace and Z transform. Solutions of differential and difference

equations using transforms.

ARuLazauNiMEN AN 3 (3-0-6)
Electromagnetic Fields and Waves

n153eTzianees auulniiain dnduasndsnu dnhuagladidnvinanug
ASTUANTITNILALAITUT AMUAIUNIUY HaRasvasdunsaUaelarle auiununilagis
fin Yaquaiwman avmimiond nszuanisnsedn auawimanliniuusmiuna sauns
ISt

Vector analysis. Electrostatic fields. Potential and energy. Conductors and
dielectric. Capacitance. Convection and conduction currents. Resistance. Solution of
Laplace’s and Poisson’s equations. Magneto static fields. Magnetic materials.
Inductance. Displacement current. Time-varying electromagnetic fields. Maxwell’s

equations.

w3asfiadauazn1sianilniia 3 (3-0-6)
Electrical Measurements and Instruments
JudidesFeunndou : 01205211

MIELAZUINTFIUNTIANIILHTN ANFTRUNLATE NvazlaNzYa A awletn A1
AT1ERN15T N1FTANsTLARAzLSITULUUNSERaRs Az nssuaadulneldiad aslleTauuy
waurdanwazhuuAdia msTaniaddudn druseneuiids wasndaany asTaa1aIw
frumulii draumideniliiuazaianuglii msiadiauiau 9aa0m
dyeausuniu sulsdyau nsusuiisy
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Units and standards of electrical measurements. Instrument classifications and
characteristics. Measurement analysis. Measurement of DC and AC current and
voltage using analog and digital instruments. Power, power factor and energy
measurements. Measurements of resistance, inductance, and capacitance. Frequency

and period/time-interval measurements. Noises. Transducers. Calibration.

anutnanusazadaamiudaanslvii 3 (3-0-6)
Probability and Statistics for Electrical Engineers

Fanavesauunasidu armiasduifeuly wnnsaliidudaszdodu ns
naaosiiiudasedeiu Mudsduign dMudsdudeidlos Armands fadduvesiuusgu
nsuanuas Sideuly Amavisiteuly quesiiudsduiaznisuanuassan feiduveasi
wsduansia Mudsduiludaseredu feiduniedidalumud nouijgidrgdiunans
AadiAmes Teadosiu MeaouaLyAsIu MsUszanumives msUssyndld
uguIAInssuliih

Axioms of probability. Conditional probability. Independent events.
Independent trials. Discrete random variables. Continuous random variables.
Expectation. Functions of a random variable. Conditional distribution. Conditional
expectation. Pairs of random variables and their joint distribution. Function of two
random variables. Independent random variables. Moment generating functions. The
Central Limit Theorem. Sample statistic. Confidence interval. Hypothesis testing.

Parameter estimation. Applications in electrical engineering.

FTUUAIUANLTLHY 3 (3-0-6)
Linear Control System
JwriideaFeunaniou : 01205211
LUUTIA0INNAEAFaAT 058Uy Madduaeloukasnisunuuigdanius
LUUTIaessTULULlATe A e lAMLYeIAILE wrunmUdenkaznInnsiaves
Fouonos wuusiaematiuaznaneuaLemaTITeITEUY STUUSURUNTLarsTUUSUSy
a0s MsmuauLuanazsln msmuaudeundusazanulhaiianainiianinzass
¥liAveIN1sAIVANLUUTDUNTY wrRnuazidoulvrenaiosninaessyuu 35veants
NAFBULADEININ NIAAUVBIIIN N1TTATILYRALDNKUUTEUUAIUANTULALILYD9IR
N5a9gALULA msaaqfﬂluﬂ%sﬁmﬁmezﬁuazaaﬂLL‘UU%‘UUmuaﬂuimuusuaqmmﬁ
Mathematical models of system. Transfer function and state-space
representations. System models on time domain and frequency domain. Block

diagram and signal flow graphs. Dynamic models and dynamic responses of systems.
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First and second order systems. Open-loop and closed-loop control. Feedback
control and sensitivity. Steady-state error. Types of feedback control. Concepts and
conditions of system stability. Methods of stability test. Root locus. Time domain
analysis and design of control systems. Bode plots. Nyquist plots. Frequency domain

analysis and design of control systems.

N139ANUUUINITAINALATATING 3 (3-0-6)
Digital Circuits and Logic Design

STUUTIULAEITE Usendaamssng 19933uea NYAdialuuyay vdnnsiay
N5lEUVRINTONUUUIATATINETITANY wantuazndunasy nannisuaznisidau
199N1500nwUUNaTATINTUIU refiamestislunsesnuuuiiotieeanuuuies
AIva

Number systems and codes. Logic gate. CMOS circuit. Boolean algebra.
Combinational logic design principles and practices. Latch and flip-flop. Sequential
logic design principles and practices. Computer-aided design (CAD) for digital circuit

design.

1995uazszUUBanNsadng | 3 (3-0-6)
Electronic Circuits and System |
JufideeSsusneu : 01205211

guUnsalansieiath dnwazianznszuanssdulazauivesgunsaldidnnseind
mﬁmi’wﬁuazaaﬂLL‘U‘U’NR]?SLgﬂ%i@ﬁﬂﬁﬁug’mﬂixﬂ@u(5’3816118@LLaS’J\i‘\]’iLLWﬁ\?ﬁi’lﬁJlW
nudanesdeanarnuianesiaguinUssnnued Sued warludued 29asluLed
NITUTAADSLATNTIATICATYYIN YUIAENVDINTIUTALADS 1ATNTIUTALMBSLOULA
ammmwwmaﬁugm N%%uaaﬁ%‘ﬁaLmzﬂ%@é’m@mmmzﬁyugm F8ELT
AunsuaznsUsEenaluRsladuwasligady 2ATEVET U LTAne T

Semiconductor devices. Current-voltage and frequency characteristics of
electronic devices. Analysis and design of diodes circuits. Bipolar junction transistors
(BJT) and field-effect transistors including MOS, CMOS, and BICMOS. Transistor bias
circuits and transistor small signal analysis. Analog transistor circuits and basic
amplifiers. Digital CMOS circuits and basic logic gates. Operational amplifiers and its

applications in linear and nonlinear circuits. Multistage transistor amplifiers.
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01205312  32UUAIUANLTHY 3 (3-0-6)

01205321

Linear Control System
JuiideeSousnreu : 01205211

LUUTIR0IN A AAIENTYoTUU Wenduatelouwasnisunudsgdaniue
LUUTIa09TTUUULTATE A LA lAMLYEIAINE wrunMUdenkaznIINnnslaes
Fouaos wuusiaematiuaznaneuauematnTeITEUY STUUSUSUNTLarsTUUS uSy
#99 NMIAUANLUUINTALAZISUA mimwjmﬂauﬂﬁuLLawrmi’gfﬂ"]ﬂmwa’mﬁamwmﬁa
%ﬁmmmqummuﬂauﬂﬁu wrRnuazidoulvrenaiosnimaessyuu 35veants
NAFBULADEININ NIAAUVBIIIN N1TTATILYRALDNKUUTEUUAIUANTULALILYD IR
miaﬂﬁ;(ﬂium miaﬂﬁ;(ﬂluﬂ% mﬁmmﬁLLagaaﬂLL‘U‘Uiz‘UUﬂ’J‘UQﬂuimuwummmﬁ

Mathematical models of system. Transfer function and state-space
representations. System models on time domain and frequency domain. Block
diagram and signal flow graphs. Dynamic models and dynamic responses of systems.
First and second order systems. Open-loop and closed-loop control. Feedback
control and sensitivity. Steady-state error. Types of feedback control. Concepts and
conditions of system stability. Methods of stability test. Root locus. Time domain
analysis and design of control systems. Bode plots. Nyquist plots. Frequency domain

analysis and design of control systems.

wannsaedns 3 (3-0-6)
Principle of Communication

wuuaesnsdearsuuuldaneviownda LLazLLUUI%me%é’ﬁyzyﬂmﬁmq GRTRRIGE
sruuLdesiy awnasuvesdygauarn1sussgnavesaunsuyisusuasnansulaises
nsnendaaauUULoUTaen oSy fleal walead sy Wudendy fuidadiondy
LLauﬁLﬁﬂJ ﬁmmmsumuiumsﬁaammuLLauu'Saﬂ msﬂa%ﬁmmm‘LuLLaumm?{%maaﬂ
‘1/]@]‘13{]ﬂ’]i‘UﬂGl’J@El’]Q‘U@QlUﬂ’JSUG]LLa N1TUAINUY ﬂ']iﬂﬁ?ﬁﬁUﬂJ']ﬂJLL“U“UWﬁﬁLL@uva@ﬂ 13
nandygrusianad n1snandyIaLuULAas L‘Vlﬂuﬂi’maﬁum’lmi’ma@ mﬂaﬂma\mu
ﬂﬂiLL‘WiﬂiSf«J’WEJﬂa‘LJ’J‘WQﬁ?ﬂﬂi%ﬂ@ﬂlﬂiﬂimwLLﬁ%ﬂWia@ﬁ’ﬁ msaamsmamau ﬂ'ﬁﬁ@?ﬁ’ﬁ
IR

Communication models, wire/cable and wireless/radio. Introduction to signal
and system. Spectrum of signal and applications of Fourier series and transform.
Analog modulation, AM, DSB, SSB, FM, NB/WBFM, PM. Noises in analog
communication. Binary baseband modulation. Nyquist’s sampling theory and
quantization. Pulse analog modulation. Pulse Code Modulation (PCM). Delta

Modulation (DM). Multiplexing techniques. Introduction to transmission lines, radio
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wave propagation, microwave components and communication, satellite

communications, optical communication.

FTUUNDITINVUATAYUIN 3 (3-0-6)
VLSI System
JuiideeSousnneu : 01205242

N uiwarIULuUTINeanIuTaned Msasiunadued walulagiasruwas
NTZUIUNITHER WATALAZINAYIEINTUNITEDNLUUINATTIN NITAIALANALTTOULIABLAA
LAzATRITINTIABIUY MIMAALTIILUYeNIRTTLedl Iz aNTian gufivoce
FFowavwealuladiisndes nmsafnnsdusuuinsrurwaivglnelddiovivea ns
wmaa‘uLLazmimﬁhmu’lzauﬁQQ

Theories and models of MOS transistor. CMOS gate construction. Integrated
circuit technology and fabrication process. Techniques and rules for IC design.
Performance estimation using CAD and simulation tools. Optimizing the performance
of CMQOS circuits. Theories of FPGA and related technologies. Prototyping VLSI circuits
using VHDL. Testing and optimizing.

N139BNKUUIZUUHIAD 3 (3-0-6)
Embedded System Design

WUIANYDI813ALITH AT LUIARYITONAWITHIAT NaNN1T9DNILUUTEUUR 952
VANNITAAUILAENAAOUTEUUEIFT NaNNITHasNI5UTEYNATEUUUURNITHUUNIAITT
dmsussuuien

Embedded hardware concept. Embedded software concept. Principle of
embedded system design. Principle of embedded system development and testing.

Principle and application of real-time operating system for embedded system.

N1371938UUEnludiRuazn15AUANBIaAEIMNTTY 3 (3-0-6)
Industrial Automation and Control

Aafuiuardduiiuuunssng Sadiarieasiad drdunatuazdituluiassiad
i1 muaunssnglusunsuld e dailugiuvesinmuaunssnglusunsald ddsfdunm
uagdatiy vesinuauasInglusunsule Mdsmuauvesiimuaunssnslusunsuls
wATiANTS BankuukagnIsiUsuNsumImuANnssnslusunsuladmsunsauaudnluds
Tusn gaanvnssy fiudiasiduduuuueurden arwiidesiurasimunuuuune
urdon lnssnesimuauassnylusunsliuaznsidonsessnianuiuasiniesing
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Logical sensors and actuators. Relay and relay circuits. Timer and counter in
relay circuits. Programmable logic controllers. Basic programmable logic controller
instructions. Timer and counter programmable logic controller instructions. Control
programmable logic controller instructions. Design techniques and programmable
logic controller programming for industrial automation controls. Analog sensors and
actuators. Introduction of Analog controls, programmable logic controller networks,

human-machine interfaces.

anandudvasgsialunuiaanssuluiia 3 (3-0-6)
Electrical Engineering Entrepreneurship

unhmluiAefunaiandanuliiinazgsia fidwlddndelunarnndslndi
Tasaadrsselain nnsiaumanaluladiif eadesdugsAandanuluin nmadu
HUTENOUNTT NMSWAILILNUGIAAUATNALNS N15aeU MTIRTIEdayawasni1sanaula
NOANITTUNNAILFITURALANUTURAYBUAD AL

General introduction to the power system. Stakeholders on the power market.
Electricity price structure. Technological inventions and development related to
power engineerings, Entrepreneurship, business plan and its strategies. Investment.

Information and decision thinking. Ethical behavior and social responsibility.

N399NUUUNITANUDINGUUULWETY 3 (3-0-6)
Passive Radio Frequency Circuit Design

psAUTENOULUUNGUTIANAANY oufansds ununTdufiunuduasaruniidedou
MITRO5VNRTVIBTIBNAIENN FonduIsTapslmiantihweuum gunsaluy
wnadvl fagsia AINTes 2TV YU LAEAUERNAMTUNATVEIY MTIANTITNEST
R PR PLENGREER

Lumped elements at radio frequency. Transmission line theory. Impedance and
admittance charts. N-port network parameters. Sonnet electromagnetic simulation
software. Passive devices, couplers, filters. Input and output matching networks for

amplifier. Measurements of S-parameters and transmission-line parameters.

m'iaammmwsmwﬁ%mqLLU'ULLSnﬁw 3 (3-0-6)
Active Radio Frequency Circuit Design

mMeTgiaeds ununiain 2sastedioenvanems daulsznourudinguuy
LinTinaznsdnaes 29asvEIsANLEANY seadalamed fanan daiuuavdsraiing
nseenuuldneuinimestisvensasamiing wadlansin
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Transmission line analysis. Smith charts. N-port networks. Active radio frequency
components and modeling. Radio frequency amplifiers. Oscillators. Mixers. Radio
frequency receivers and transmitters. Computer-aided design of radio frequency

circuits. Measurement techniques.

n1seanwuuNaTlounauy 3 (3-0-6)
Feedback Circuit Design
JwrfideaFeuninou : 01205242

Usylevdvesnisteunduluisasdidnnsednd n131asauagnsnevaunIvedTe Uy
Waduaiosnmuesszuulounau malianiadusin inasimaeiesnmaediunie wada
Towuaud nsvaeanuiluistoundu fedduedune 19955nwnseRuLsIfuAse
WUULT LA U9950Aa0Ag U 299TMUaIT8AULTIAUAIAILULATINT 199500aTalawmas
msUsvgndtugeaasasoauaud

Benefits of feedback in electronic circuits. Modeling and responses of linear
systems. Stability of feedback systems. Root locus technique. Nyquist stability
criterion.  Frequency domain technique. Compensation of feedback circuits.
Describing function. Linear regulator circuit. Phase lock loop circuit. Switching DC-DC

converter. Oscillators.Advanced applications of op-amp circuits.

Bumefiinvasasswddmiuiaansluih 3 (3-0-6)
Internet of Thlngs for Electrical Engineering

‘Wu%’mﬂ’lia 9a13570Ya LATYNEABNNINBT TAINTTUNITA doansldanesvozdu
LA3BYIBUARE LANITUTEUIARALUUNGULLS andnenssunazluslnnoazesdumesiin
yosasIndsifuiuuusiaiey MmuauuuUsaniey 29958iannseinduazasasaauing
dwiugunsaiifeudefuindetedumesidnvesasnds szuvilsiidmiugunsaiifeuse
\nTetnedumesiinvesassnds msvszyndlinuedetngvesasmdstuauiuimngsy
Bidnnseindimnssuszuumunu Imnssuszuulifinidds wagimnssudeans

Basic data communication. Computer network. Short-range wireless
communication engineering. Personal area network and cloud computing. Internet of
Things architecture and protocol. Smart sensor. Smart Actuator. Electronic circuit and
radio frequency circuit for Internet of Things devices. Embedded systems for Internet
of Things devices. Application of Internet of Things in electronic engineering, control

system engineering, power system engineering and communication engineering.
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Yaguazgunsalluin uaiiwdn uea 3 (3-0-6)
Electromagnetooptic Materials and Devices
JviideeSousnneu : 01213212

lassasdidnnsedndvesian nisuiliiuasausoulureds nguiveauds
asfelval ndnn1sansieian laloauuuiiduuaslalonuasuas waduasenfinduas
guUnsalanshsdini YagladidnyEnuazdafivlseq gunsailadidnyin audfudmdnuas
Taauiwman gunsainnudman way aunsaliiudeyaiBudvan audAniuasuias
gunsal MsUssynald

Electronic structures of materials. Electrical and thermal conductivity in solids.
Modern theory of solids. Principle of semiconductors. PN-junction diodes and light-
emitting diodes. Solar cells and semiconductor devices. Dielectrics and capacitance.
Dielectric devices. Magnetism and magnetic materials. Magnetic devices and data-

storage magnetic devices. Optical properties and devices. Applications.

Fansugeluusiusilulasdidnnsatinduaznszuruntandaussnoy 3 (3-0-6)
Advanced Materials in Microelectronic Package and its
Assembly Processes
JwiidesSouanreu : 01213212

gunsaluazaeaslulasdidnnselind Jandrdnluussyiuduazeunsallules
Siannsednd nszvarunsndatazUsenaululasdiannsetnd mMamIsuiiwes nsuen
Judrusasesn nled nstlesiufudauises madeudensasiulassadnsussqsiasi
lulasBidnnsedind n13u93q Fudnes matudnnsasluldfudsuese nadnw
LazlDouTNAnTTINGRT3

Microelectronic devices and circuits. Important materials in microelectronic
package and devices. Production and assembly processes of microelectronics. Wafer
treatment preparation. Retrieval of microelectronic circuits from wafer.
Microelectronic circuit protection. Bonding of circuit and microelectronic package.
Packaging process of microelectronic devices. Mounting process of microelectronic

devices on PCB boards. Case studies and production-plant.

nswayadnawiensiiugusznaunisadisll 3(3-0-6)
Personality Development for Modern Entrepreneur

24AUIENOUVBIYATNAIN UANAITHAZIUININITNRNIYATNAInA1elulas
meuen Mesgiauedimngautuuiunnisusngiluiiuiiassasyaddvades
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01403117

01417167
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Lawwsuaqmié"amimﬁuﬁ'aﬁdﬂmaaulaﬁqmé’ﬂwmx waraIAUsynouraInudy
HUsENaUNTT NIRIANW

Component of personality. Principles and pavements for internal and external
personality development. Contextual based self-analysis. Appearing in digital era.
Current issues in social-media communication. Attributes and components of

entrepreneur. Case studies.

UftAnsmdnyaaiivialy 1 (0-3-2)
Laboratory in Fundamental of General Chemistry
JwrfideaFeuniniou : 01403117 Wiandoury

UftRnsdmIvan 01403117 nényaesiily

Laboratory work for 01403117 Fundamentals of General Chemistry.

vanyaiasiialy 3 (3-0-6)
Fundamental of General Chemistry

1ASEs199ER 0N A1TNNE0RANLAEENTURMINAII19TE0DRAN WUsEIAT USUNduRUS
wid veural vads a1savany Jaunaransiall amgamﬁ NTALAZLUR au@amaﬂaaau
siwswumiin Tave elave uazAdavy Taveunsussy

Atomic structure, periodic table and periodic properties, chemical bonds,
stoichiometry, gases, liquids, solids, solutions, chemical kinetics, chemical equilibria,
acids and bases, ionic equilibria, representative elements, metals, nonmetals and

metalloids, transition metals.

AMAANEASIAINTTY | 3 (3-0-6)
Engineering Mathematics |
dlauaranudeiowesileidu syfusuazmsUssynd Andeoyiud Uiiuduaznis
Uswgnd sruufitaifedn Uitusldnsiuu Srduuaveunsy magUilidsadinmans
Limits and continuity of functions, derivatives and applications, differentials,
integration and applications, polar coordinates, improper integrals, sequences and

series, mathematical induction.
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01420112

01420113
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AdlaAaASIAINTIY Il 3 (3-0-6)
Engineering Mathematics Il
FundideaSeusnniou : 01417167

NNWBTILALLIUIANATLATISINTIRY upagdavesfanduvanefdiuls unandaves
Wty Aanmes

Vectors and solid analytic geometry, calculus of multivariables functions,

calculus of vector-valued functions.

atnAEAsIAINTSY Il 3 (3-0-6)
Engineering Mathematics lli
JundifaaSeunnniou : 01417168

aunmaseyiudidadududunils aumadeoyiuditaduiitduusviiduani
nan1sklasanvanguazanisiuasnniu NaLaaaﬁLﬂuayﬂimﬁ’]ﬁq isuuaum'ﬂ,‘%qaﬂgﬁuﬁ
WDl

First order linear differential equations, linear differential equations with
constant coefficients, Laplace transforms and inverse transforms, power series

solutions, system of linear differential equations.

Wandnaly | 3 (3-0-6)
General Physics |
nafans NsiAdeuniuuueNsuein Adu narmansveslya guunadIans

Mechanics, harmonic motion, waves, fluid mechanics, thermodynamics.

Nandnalu I 3 (3-0-6)
General Physics
JwrfideaFeuniniou : 01420111
Inlhusiivdn eduwimdnlaih Feumans Fandgelnidesdu uasiiadesiand
Electromagnetism, electromag netic waves, optics, introduction to modern

physics and nuclear physics.

UftiRnsaandnaly | 1 (0-3-2)
Laboratory in Physics |
JuriideaSeunnniou : 01420111 wiawdeuiu w3e
01420117 wsandaunu
UfTRnsdmsuIniEnaTlY | vie Fandfiugu |
Laboratory for General Physics | or Basic Physics |.
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UftRnsHEndnaly 1 1 (0-3-2)
Laboratory in Physics Il
FurfideaSeunnnou : 01420113 uaz 01420112 Wiandoufy wis
01420118 WIawiaunu
UFTRnsdmsuIniEnTlY 1 wie Wandfugu |

Laboratory for General Physics Il or Basic Physics II.

ngvsnegmsudusznaunisin 3(3-0-6)
Laws for New Entrepreneur

[
U A

n1sannzdoudnnsgsna Msvidygn Jevivesulatnislavan Msdan1sn¥ans

g7}
& a

wiifivenadnivns nmsazllaningdunadyg anuduiusvosnedia-gniig
ydnUsEUNNgIAY MIumindaunandnianis meduazats nsitunRans
Registration for establishing business organization. Contract concluding. Online
commerce. Advertising. Tax management. Right and obligation of a patent holder.
Intellectual property infringement. Relationship between employers and employees.

Business security. Property dividing and winding-up. Bankruptcy. Reorganization.

nsAna31eETIALNBNITIANSAAINW 3(3-0-6)
Creativity for Value Management

anufifosduiiorfunsnaiassdifaunsuaslanieiveauudngelns
N153AN13AAT MannstlunTiesedaviaigdndiin nsdldnwinisussendldngud
waznsIaNTsaAnsiiinAnen M sLUstugsan

Introduction to creative thinking, evolution and perspective of thought in the
new age, value management, principle of problem analysis with awareness, case
studies in applying theories to practice, and organization management for maximum

efficiency.

wunAnAsYgRavuiBuHan By 3(2-3-6)
Circular Economy Concept for Sustainability

N15L38U3 AMAITITUYIAABNITATITINVRINY B TUAUNITUINTNEINTEITUYIR
inlfusslominsaiiuauiuduazaseminfsifuaniunisaluaz nnyinganssssuma
fidsmansznusionisdsadinvesuywdanudilaifivafussuuanudnddingei Tag
naondndng N1INAERINOAY NTPUIUNTHANFUAILAEN1TUTIIN MIN1TITU NsTey
s mathnduanlden swluda Sleda waznsdanisveadetugaine wnAnuesivie
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AUENTEUIUNITANNITILAT MR DB NKUUTININElALUIAMATYERIYUIEY LilaAY

Learning the value of natural for human life in the use of natural resources.
Raising awareness and recognition of situations and crises of nature that affect human
life. Understanding critical thinking systems throughout the cycle; raw material
production, product and packaging processes, usage, maintenance, reuse, upcycling,
recycling and final waste management. Zero waste concepts. Thinking, analyzing and

business design processes under the concept of circular economy for sustainability.

03654114 luueuaunaladudmiviingalv 3(3-0-6)

Mobile Applications for Modern Life

vannsuazauddnueaLeundndululnsdwiiadeudiileTingelv nadonld
weundadulimanzauiuauwes msUszendliledoadnisn uavaaianuuausviny
nstneundedululduselovdlunsdniudin asserussnnasnguaneiiiondeq
winltuvesueundindulusuinn

Principles and importance of mobile applications for modern life. Choosing
appropriate mobile applications. Application of social networks and cloud on
smartphones. Application of mobile applications in daily life. Related ethics and

laws. Future trends in mobile applications.

3.8 AMUNNBVBUAVIAEUTEIN U
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I 1 amansdnundl 1 m:azlmmemm .
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01417267 | AlAAARSIAINTIH I 3 (3-0-6)
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21 (18-6-39)
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3 18 (- -
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1| {¥emansnasd| wengugl avindiey L., AAINTIUIAR WATIMEIFNYATAIENS 2548
M.Eng. Materials Science and Engineering Lehigh University, USA. 2556
Ph.D. Materials Science and Engineering Lehigh University, USA. 2558
2. | 999M@ns19139 | wiesds miwmam%zyﬁﬂ B.S. Materials Science and Engineering Northwestern University, USA. 2544
M.S. Materials Science and Engineering Massachusetts Institute of 2547
Technology, USA.
Ph.D. Structural and Environmental Materials Massachusetts Institute of 2550
Technology, USA.
3. | 909ME@NT1158 | W18IAT Taunily B.Sc. Electrical and Computer Engineering, Cornell University, USA. 2548
Summa Cum Laude with Honors
M.S. Electrical Engineering and Computer Sciencel Massachusetts Institute of 2550
Technology, USA.
Ph.D. Electrical Engineering and Computer Massachusetts Institute of 2554
Science Technology, USA.
4. | 993Mansnsd | wiedwa asauiiug glATA Aennssudidnvselind andumnalulagnszasundningm | 2548
NMA5AIANTS U
M.S. Electrical and Computer Engineering University of Texas at Austin, USA. | 2552
Ph.D. Electrical and Computer Engineering University of Pittsburgh, USA. 2556
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M.S. Electrical Engineering Pennsylvania State University, 2537
USA.
Ph.D. Electrical Engineering Pennsylvania State University, 2547
USA.
6. | HYiwmansIansd | wisandeusin aensdina | m.u. Taneans PRI ING 1T 2540
WAL Weeansnedies PNANTUNING S 2542
D.Eng. Biotechnology and Life Science Tokyo University of Agriculture 2547

and Technology, Japan
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UNTIMERELNUASANERS, 2548 1. 3D-Printed Sr-Doped TiO./ Biowaste/ Polymeric
M.Eng. (Materials Science and Engineering) Structures for Mitigating Dye Contamination in
Lehigh University, USA., 2556 Water, Materialia, 2567
Ph.D. (Materials Science and Engineering) 2. Improvement of optical properties of AlSI 304
Lehigh University, USA., 2558 as a solar absorber using a pulsed fiber laser, RSC
Advances, 2566
3. Zn- doped TiO; Nanoparticles for Glutamate
Sensors, Ceramics International, 2564
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HYILMans1915e -
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antuwalulagiiigaummsainnsyds, 2537
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เอกสารแนบ 1


1. danmigmuazmananinusndu’ nieauszydemvuauinsgiunmsaaudnuiidesnisvesniiu

Jagduanudeaniswilineusnnesiilaniiudueg19aaiilad 10931nA1UA1IMIIN9A Y
walulagdwralinnudesnisgdiiuuindu guslaadanudeinisaualungy Smart Electronics iy
& & 3 a v a £ % o A a & =
WuLEe aunsnlny peufiwesldnya WNwNUL dAudeen1setugueud i Aiiuuny suda
nswelulagidia Al inUssgndltlunisandugsfadiiuanndu visdananudenisidwiineudneos
o A a 49{ [y 4 1Y [ 1 [ PN I
Mlanfiiindy Usenauduaniun1salanudauedasing 9 W @ansiunisan (Trade War) iananuunidu
a9as1umAlulag TenINUAUANTFELITNY NSUNITEUIAURLlsA COVID-19 LazauTaldIsendig
Sadouazgiasutaluddieaningivdwiualinoudnwes iliAnnsazaevewinleguniu (Supply
Chain Disruption) d@snalvianiunisainanuliaunasening Demand wag Supply Y8ITUNIAIUTULSS
WNBWY damaliusiazysemelianudeinsasavsefmanisamuiunsuaneiinoudnnes siudeds

fUadeatunddyAelayygissmans (Geopolitics) MbAUSENEHERE1gUNTHENLNDARAIAEES

Y

Tuvsldguyunisndvesopavnssuisiaousnmes lnsnsingramnssunmsudaeinoudninesiy
aelulszmmazaninsaadeausuasneslulszimasesiudoaaiunisalmsvauaaudy waziiiel
Uszimainviusemeluladlulangelv Wisuiailousduindeuiasugialul (New Growth Engine)
iWiounseiuiAsugisvesUszmaluuiunilangnduindousiemalulad lnslddiaszsianiunisaives
gnamnsaueiaousnines Tagld PESTEL Analysis Tu 6 #1udsil 1. Political Factors (adbmis
nN154d1@4) 2. Economic Factors (Jadem19iAsw¥3ia) 3. Sociocultural Factors (Jadeniedanuuas
Tauss51) 4. Technological Factors (Jadenranalulad) 5. Environmental Factors (Jaden14

dawanden) 6. Legal Factors (Uademenguune)

1) Political Factors: AMuTAKEIN19 A §5A1EAT AT N1TWYITUTIN1TAITENT1UTEANA
ANIFOMISNINUINAIHANTENUBE NI NVINFADRAAMNTTUNAINUAILAIY LaglanzanIunITel
anufaaienlumamanaluladiinsgelu masidansdsoonmeluladuazgunsaidmiunis
NAnTUgIL Feldsunsatiuayuannitusiinsvesansss dmansznusieviasldnman (Value Chain)
YDIAAIMNTTULTABUANLADS

(1) KPMG. (2022, June 8). Semiconductor Industry Pulse Report 2022 (2) KPMG. (2023). Global Semiconductor Industry Outlook
2023 (3) SCB EIC. (2023, October 30). In Focus: Semiconductor
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2) Economic Factors: Tugakdgyiuaiuliwiueumaasegiannvatetade wu anuiunien

o
[

spvsfadouazgiasy suvssnntuiiefisgslussfuana gravnssueiineudninesndui
msdulnvesseldegradiulddn Wunaduiilosnannisseiesmesmainluseaulaniilane u
Tug97 2563 waz 2564 laefisnsnisdulafiuraulofs 11.2% way 27.3% auaisu fae
annsaifimaaiasinafivlnedseiiosdesnsnade 7% detauded 2568 Audosnisi
dintuluniadaudidymu susudlati (Electric Vehicles - EV) gunsainaufinmes uaznis

'
0O v A v v a

doansliane (Wireless Communication) ferlulladudrdgiinansunisifivlnedsmeliios

The global semiconductor market by industry

Unit: billion USD

1,030

@ - Electric vehicles

15.5%

- Computering and data storage
@ 770 Consumer
11.7%

Industrial
@ 83 612 . o
2.6% 9.5% Wired communication
458

6.8%

412 8.3%
9.5% 6.5% 13.6%
- 8.2% 13.0%
9.9% 9.2% 5.8%
i [~ - 3 .

- Wireless Communication

2019 2020 2021 2022E 2026F 2030F

Source: SCB EIC analysis based on data from McKinsey & Company.

31]17; 1: The market value of the semiconductor industry continues to grow in 2030, especially

from electric vehicle industry
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the global semiconductor industry market by key categories
Unit: million USD

-10 3% +11 8%

574 084 575 997
555,891 Discrete semiconductor

6.6%
5.5% 515,094 Optoelectronics

7.8% 7.0%
-3 8%
440,389 P 3.4% o - 3.7% [ sensors
412,307 ~5.4% 13.3% 15.5% - 4.0% 15.4% Analog
—5.8% | 9.2%
10.1%  p— 4% 16.3% B wicro

B 3.3% | 12.6% ! g . .
13.1% I Logic

- Memory

Integrated Circuits

2019 2020 2021 2022 2023F 2024F

Source: SCB EIC analysis based on data from the World Semiconductor Trade Statistics (WSTS).

gﬂﬁ 2: Global sales of semiconductors is expected to expand in 2024 backed by recovering

global demand

3) Sociocultural Factors waz 4) Technological Factors: gaavnssuiineusinimasialan
Mdudnyfuingansnaueauyanansfiineeas Asdgnuesiniulsududdylunagndues
Usmanewis Instanizusdnduiiumealulafuuialig uazgpannssuetusudFuiam
FUdedaies demalinnudesnisyrainsiifianudemganiziuiuogiaun venani
gnavnssudalinnuddniunsidonassiam (RAD) Tasfinsnunuiagiiiunisamuiile
arfuayuuinnssulufusineg wu srusudlulin (Evs) wazmalulad 56 Sadunaindniiuans
feaudeulstuarudmimanaluladuasnisfvinvesgnaimnssy vl nswamn
wialuladAdvauaraiuasuulamgnssuvesiuilaaldundndunudesnsisiaeudinine sl
Wiugedu nisysanmisves Al lussuududsnlusifuasmslinszsidoya (Data Analytic) Tl
Arudsnsimardifstuogann
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How important are each of the following Rate each of the following in terms of growth

applications in driving your company’s revenue opportunity for the semiconductor industry
stream over the next fiscal year? over the next year.

(average rating on a scale of 1-5) (average rating on a scale of 1-b)

Automotive Sensors/MEMS

Wireless communications (including 56 . .

technology and infrastructure, smartphones, and Analog/RF/Mixed signal

other mobile devices)

Cloud computing/data centers Microprocessors (GPU/MCU/MPU)

Internet of Things Optoelectronics

006000606600
0606660

Artificial intelligence Other logic

Consumer electronics Discretes

Industrial equipment Memory(Flash/DRAM)

Wireline communications

Personal computing

Metaverse

Source: KPMG Global Semiconductor Industry Outlook Survey, averages on a Source: KPMG Global Semiconductor Industry Outlook Survey, avarages ona
1-5 rating scale whara 1=not at all important and S=very important, n=151. 1-5 rating scale where 1=extremaly low growth opportunity and S=extremely

high growth opportunity, n=151.

g‘lJ‘ﬁ 3: KPMG Global Semiconductor Industry Outlook Survey 2023
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What do you see as the biggest issues facing the semiconductor industry over the next three years? (select up to three)

Talent risk {not enough skilled workers, struggle for talent)

Global inflation and government responses

Territorialism / The nationalization of semiconductor
technology and intellectual property

Supply chain disruption

Excess semiconductor production capacity
High foundry cost

Increasing R&D costs

Global ramifications of the Russia-Ukraine war

Government subsidies to localize
investment in semiconductors

Semiconductor production capacity constraints
Cyber security
ASP erosion 7%

Other 6%

Source: KPMG Global Semiconductor Industry Outlook Survey, n=151.

31]17; 4: Biggest Industry Issue and Strategic Priority

(%
a1

5) Environmental Factors: sggnavnssuiinaunnnesiuivilgaunundudeu faduna

[

YBIAIATINNITBNTTAUEIMINTANYoUNTENUABRRAMNTINT FRg1adu AnudaLdasening

SaduuazginsuddmansznusieonsinmingAvd1dny W Avdeounazsunaaion Judu

dvidulumsndnwdnoudnmes dulunisasiailgauniun

Chain) ineuauasredeinasenulsgusvesgaavnssuiialudsdndu
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The global semiconductor value chain

Manufacturing

Front End Back End

Assembly, packaging & testing

Design

Wafer fabrication

é Advanced processors
#g% advanced nodes
-~ <9,

analog and other (< 10nm)

o ‘ot
> 10nm
DRAM (Memory) C @, “

‘e Memol
0.6 ‘ 4

56% in East Asia

EDA & Core IP ( Material \

Equipment & Tools

& Outsourced Assembly}

(PR

)

@ and Test (OSAT)
®E

P <l ....___[;I(_m_g_n__
- ° ® .

> < Process* and

packaging

38% in China

74% in USA

silums(Photoresist)

EDA Software é
— @ ' Silicon wafers,
TR packaging

1P (Arm architecture)
41% in USA
o Spedialty gases

k 57% in East Asia j

Source: SCB EIC analysis based on data from SIA, Accenture, and Deloitte Insights.

gﬂﬁ 5: The global semiconductor value chain

6) Legal Factor: Tul 2021 $gunaansys Waunguune Creating Helpful Incentives to Produce
Semiconductors (CHIPS) for America Act Tunsiasuadanrundugihuas e aneiesly
prawnssuwdinoudnnod neldussnaduainmsudstuiiiadu TnsanizanUssimadu
CHIPS Act WiufimsWannmuannsalunswdn RRD Msfnwianusiuawoninlsgumu uas
mMswanidau dWefuussiuanuamsalunisudstulaganusiuniszozenvesgnamnssy
wilnousnaesluansss dennuinmemegnsamansanniswauiaeusninovesiui

AINTNRE19TIALE

a0 o

dunsulseindalnelugiusndugiunisnanduididnnsstindidAguedandanunsadousianiu

o
1%

vhildgumuvesgamnssueiinousnnes iesnifugrunsnandumduaavneilddutsznauan
geamnssuiiaoudnimed denundeudulasadasisyulnn Ansiognatgianendeu uas
duidunanwinunanansuiumalulad ilsiideldiuseulunsadroviefganmsamuiiunis
KanwiinouAnnes Ineannsiaeilenavesgnavnssuwiineudnmesvedlngluguniunisudn
vaslanlag SCB EIC uasilneiidnenmiaginunsiosonlgsefu Front-end uaysgdu Back-end 1%
weluladfidudounnduld ludau Back-end ansnsnsosanligmisliuinsufininady Ysenoudy uas
msnadoudy lanududouniulussduietusiads dwiuludiu Font-end ansnsosiosenllg
9AaNVNT3H Wafer Fabrication e1aifieuidesldfunisnanduvesiuludiuvesseiumeluladnisuandil

UIANINNTT 10 WIluns egralsiniuarruimievesdssmalnelunisvduiiganannnssy
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wiroudnnasduiniifiyadgeuazldmaluladiidudoude desdinsianmaluladifiuvesnuias
wasfifndsnuaussouzgddutiinuiifisswerannudasnisvasningaaiunssy faiumnussme
AoINTaULarTRILIgnavnTsIiinauANmes wanaNMsSAIgAUSENTuRvWIa g liinunamu
ludssinana feaseinmnmdiauaussouradildnuiuiisameseanufensvesuseniuUsemeaiay
Uitmiamnafifesnsinamuluyssma

andugaudnwidadunumdidglunsninmdiauleudignatausenunudedninfe d1uiu

o w [

919138 WevyAuiineuinnesNleg19diauaznszatgeglunatgantugaudnyy auviane

'
a =

Y8ITTUUNIHANT N Aau 50Uz g T IUTUIMLAEAUY Y IYATININAIIN FBINTTVBIADU

=

Usenouns sudedanenalnlunisisgadBeuiitdnenmgadndanamnssud dsfuielmanszuunis
mﬁmLLazﬂ’Gmmﬁ’]é’dﬂuamiauzqaﬁmmmma‘uauaammé’faamiﬁ’jﬂu@w%mmuaz@gmmmﬁm%"u
gaamnssululszmeakarfganisamuanuiEntiued Jndudesiauinalnnisndnidsny
AUTIAULFINALNITATIIAIUTINTDTENINNATEY WA IUUTENOUNNT 1ATeUNEanITURANANY) Uag

MNEUNIATY FINTIUTLAUANUTINLBIINNUIBIUANUTENATINAEY

JafnuaNInIgIUNITRANANYINRBIN1TVRENLIY

a

VOUNIUNUIINNTTIUNANGNTIEAUUTYYIOT WA, 2565 Uasnaninasiwagisnisifieulou

(%

milginuagan sAnwlusEiugANANY W.A. 2565 fail

UINIFIUNVDENLIY pEGHGEL

NAIININTFIUNENGATTAUUT YIRS W.A. 2565

foil 7 msRamineRamuszuuninia | iesninnisBeunsaeuiiivianienguiuazniaufcR
fildeenuuuinlneiananaussauzveizoulnense
diemeulandanudasnisvesningmanunssy fy
nanfililunsideunisaeunssinonsasiueg fu
FnenmuesiFounazliaiunsaszydmiudalusse
neinlalagnss

Foft 9.1 vuandvdnwialy lagnangnsveandnuundlsinluniinseIvane
hlUnde 12 mhedn wazveliausatuniieingn
ausInuzUed3suiiiuduainnisfinau avfafinu
warnslunanasuiuesinsneuenislulsemeuas
ArsUszmanidvennasausaudioniddvnssauiule
Tngaztiulanzaussougiingsmuinguszasdueanis
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UINIFIUNVDENLIY EEGHGLE)

dansfnwitunnaivdnenaly wu Ainveauday
My Wudu

Ua¥1 9.3 NIV NADNLHT wangnsimualiienNTeINTiAuRnIzLIL 3o
51879 UT0NLANILUVUIINUIUID U Tua1v1Tv
FenssudaeuAnnes unIyuaenas

Jafl 10 ARl AMENUR waTIIUIUBIRTY

da#l 10.1.2 919138 SuRAYRUNENGAT | dnansanunsawwiie1 s duduinyeundngns
duegualuaotunsfnuundulSulinseundngns

FAINISULADUANLADS LS

49 10.1.3 919158¢a0U

MANgATANNIA TSI N AYANUTEAUN1TAIAT9N
AAYAAMNITUNI BRIANTATBUDNTI TlUYSEINALAE

[
o

! < ¢ 1o =2 = a
AaUssmandunnsdgaeulaglimidefenaaiua

'
=

U TY99UTEAUNISAIVINIUALN 829890 U183 BT
aou

LY L3 ac = [ a = [ =
‘ViaﬂLﬂﬂﬂ/lLLﬁS’]ﬁﬂﬁSWIEJUIElu‘Wu’)EJﬂGILLaSNaﬂﬂ‘éﬂﬂ‘lﬁﬂiu‘éﬁﬂUQﬂﬁJﬂﬂUﬂ W.A. 2565

48 7.1 nannauein1sisulauain
nsAneluszuy szavayUSyuas
USyey1e3 wazda 7.2 waninaueing
WigulauaNNISANYIUDNTZUULAY
NSANYININDSYNAY

nsuiguleustaarnnisdnelussuy n1sAnyiuen
JTUULAEASANYINNESENRY ey msengy
Meiniifisuleuaindinsaniiugaudne wazwadns
miﬁaui’ﬁlﬁwiau AU UINIATUIULA UTEAU
AzLULLRAYAzaN e

o/

2. Imguszaed

NARAAINTA UL ADUANLADS

AAYAAIMNTTU ATBUARNNY Value Chain V88RaIMNITULLABUANIADS LALA N1TPBNRUUINATIIY

(Integrated Circuit (IC) Design) n15Usen

and Testing) wazn1suaniinouaniaas (Semiconductor Fabrication) wagzdldnuiuiiunniieaneyiag

d519mansynu (Impact) TAvUsswnela |
Engine vaUszmaildmaluladvuauas

NAAUAING IR UIING LALLM UAUAIINA BINITUBY
puLazvadaUliinauAnines (Semiconductor Assembly

felouddanamnssuwiinouinimesdudu New Growth
fyaA1as 5IUNIN155895UNTAINANITAINUINAIUTENA
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Tngyaiunsandunmaduniotisanuswiiossnitanidugaufing a1AwNYY waznyIeauseh
N Y Ao o 1% & A N Y Aa 0 o w1 v o g v a

WNedesndanudervylusiud iwsuanildeunineinsndedegedrdasuiuiliaiunsandn
MAIAUANTTOULINLAMANLAZHTIUIUTNNBUANB IR BAIIUADINITVBINIAAAIMNTTUA UL AB UGN

fd‘ o U o gj 2
WBSNNAIvENEAINIlLUTEIARariuszaulan

1 =

o Say va X v
3. wadugunsndesnsilintuungtey
AudNyMr NN W eUTzasdvomangasiaInssummansUudn a1913913AIn55Y

a LY § A o dy
FINADUANLADI UAIU

1) arm1saraud uTainsd Tnwra 1u89NUUU2999591 U8R 1UN15UTENBY
wiineusnines viensmaaeugUnsaiwdineudnes vienisuantududidnnseind wiedu
ALANTEUIUNSHARTIADUANADS

2) anwnsowidapnimulunsyuiunshauemenmsLruiaunsing

3) ansadnwwazUszendltinaluladadsininuununmelulagiay

Tnegdnsanisinwaunsausznevendnuenauusudld Aweluil

WYY IC Design

YUY Semiconductor
Assembly and Testing

HUIUY Semiconductor
Fabrication

Analog IC Design Engineer

Electrical Engineer /
Electronics Design Engineer

Fab Process Engineer

Digital IC Design Engineer

Test Development Engineer

Equipment Engineer

Embedded System Engineer

FA Analysis Engineer

Quality & Reliability
Engineer

Electronic Engineer

Test Product Engineer

Advanced Packaging Process
Engineer

Test Development Engineer

Advanced Materials for
Packaging Engineer

4. anrtugaufne uazamziSuRAYEY

A a v aa ] a . . .
LATIDUIEHATINYNAYNUAITUITINUDLLUU Un|ver5|ty Consortium

1) UBANINYIFLVDUBNY
2) IRIBNTUUNINETY

Page 10 of 55




anrduwalulagnszasuinaidnnummsaianseds
LMNAINYBENALULAENTLABUNAINTLUATINTD
UMNAINYND LTIl

WIngaemaAlulagasus

)
)
)

6) WANINYIRBLAEATANERNS
)
) UAINYIRURVAIUATUNT
)

LNINYIBLNALULAE T YLIAAAILUN
10 wﬁwmé’ayiwq

11) @a1dun1sdnnsUaeyAdaind

)
)
12) 4 inedumnaluladumuas
13) UNINYIQUULTAIT

)

14 amﬁ’umﬂiuiaﬁlm—cﬁﬁu (Thai-Nichi Institute of Technology)

5. S1uazidgavangns

5.1 Yaviangns:

Youdngns (lne): FrnssumansUdin anundgnimnssuwiinoudnines

%amé’aqmi (99nQW): Bachelor of Engineering Program in Semiconductor Engineering

Fouiy (ne): AmnssuransUiadie (wlasuanines)
Foto (Ine): 27U, (wdineuantaes)

Fouiu (99nQW): Bachelor of Engineering (Semiconductor)
Fode Sangu): B.Eng. (Semiconductor)

= a

5.3 RMUAUVUNANAZNARN:

Uszananmsndntadinsiulasnievieanidugaudne 9119 3,300 AU Aandlunis1ed 1 ley
Tuundu 3 wrusgos TauA N15e0nKUVI9aTTIM (Integrated Circuit (IC) Design) n1sUs¥nauLayNAdaUy

wilAauAnes (Semiconductor Assembly and Testing) wagn1suanilaeuanines (Semiconductor

a

Fabrication) uagdan1sAnwilu 2 suuuu (Model) Ao JUkuu 1 Sutin@nwnaudingyes U 2 Tuanan

a

MAvites faundngasusenmaliotnsiv@ndugs (W) wagdfidrsansAnulusedudSyanian
WYIFEATNIDAUIAINTTUAENT U UABULOUTIEIYT USTAUNITAl WI0ANITOULUNEIU UazlTaume
U3yy1938n 2 U (Model 2 T) uagguuuui 2 SudiSeuauiiseudnuin 6 wseiisumin uiseudIaan

73 4 Y (Model 4 ¥) lngnnaunudanisAinwiriuguuuunangns Sandbox 911U 4 Judsil
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M15199 1 Uszanaunisuandaudinnanansimnssumansiudin a1vivimnssuineudnines laginsedieanidugaufing

AMUIUVUNANAININISHAR
Tuwsazdnisine (Au)

Major sUkuunsAnE (Model)
2568 2569 2570 2571
N1S9BNLUVI9TIIN Model 2 U: Suin@nwiau U.63 U 2 (e 2 V) 170 170 170 170
(Integrated Circuit (IC) Design) P - -

S . Model 4 U: SUyaU 1.6 (Svu 4 U) 0 230 230 230
n1susznaunazvagaugunIaliglinen | Model 2 U: Sutinfinwiau Ues ¥ 2 (Sew21) | 100 100 100 100
ANLADS i A

10337 (Semiconductor Assembly Model 4 B $ufvy 16 (B 4 1) 10 150 150 150
and Testing) T '
ANSHANUAADUANLADS Model 2 U: Sutn@nwiau U.65 U 2 (Seu 2 V) 130 130 130 130
(Semiconductor Fabrication) o > - =
Model 4 U: Suiau 4.6 (158U 4 U) 10 170 170 170
squwsaznisAnen | 450 950 950 950
S2uRaUA 3300
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5.4 FmsAadengidiinen

JULUUN 1: vdngassaiilas (Model 2 ¥) Sulinfnwiiideegseninamsfinuluaivingrmans

€

vEodmnssumanitulil 2 1uly daundngasUssmatethsindndugs U1a) waedfidsanisfinm
TuseAulI e 1nTAUINYIMERINIOAUIMINTILAIERNS WIANYIReTEAUUTYeInIdnagley 2 U
Tnefasinsazdesiinuantfnudormunvemdngnsiatnsdrfnu nsivalinsuazdnde niirdnw
sadanaifisuleuseisn Uszaunisal Ussmadedng wisaussaugursdiuliidulumudseniaves
anUugauAne

JULUUT 2: Model 4 U SudSeuaudsenfinundi 6 wiaileuwin waslinaaudfidulumudszniea
VYIS FoansuadasiazfndenyanaiAnyisaseauUsy1ns kasUseniAvesnuseyy
a a A wa o Y v v a YN = v A =
asn1suALvisUsemelng Niauauddulumudedidurewmingtdy Tnen1sinusedulSyyies

5.5 1As9a3amangns

Credit 121 credits

l. Compulsory Courses

1. General Education 12 credits
2. Sciences and Math 27 credits
3. Technical Core Courses 64 credits

Il. Elective Courses
4. Technical Elective Courses 12 credits

5. Semiconductor Electives 6 credits
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Taseaf1amdngnsnans N13IANTSANEINUANAIINUINTFIUNTTaANANET (Higher Education Sandbox)

d1913v13ANITERAUANNET UTuUTe 12 dunau 2567

593 121 #UWAA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N13UsENDULALIAGDU A a o ¢
N1 NLLUUINAIFTIU a o G NIINAALYUADUANLADT
LYUADUANLAD I
Course Credit Course Credit Course Credit
l. Compulsory Courses 3%1U4AU
1. General Education
- B 12 12 12
Fudnwnald
Essential English for Engineers ) ) ) ) ) )
o de @ o o - 3 Essential English for Engineers 3 Essential English for Engineers 3
ﬂ'ﬂ?ﬂENﬂE]‘UVIR]’WL‘U‘LJﬁTWi‘U’JWJﬂS
Communication and Presentation
Skills 5 Communication and Presentation 5 Communication and Presentation 5
Skills Skills
NNWYENISE0E1TUAENITUILEUD
Technical Writing for Engineering
3 Technical Writing for Engineering 3 Technical Writing for Engineering 3

ASTPULTBNALAF NS U WA U
AFINITU
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UITNaULASNALDU - - o .
N3N UUINRITIU - > a NIINEALVUADUANLAD T
LYUADUANLAD I
Course Credit Course Credit Course Credit
Creativity Innovation & Teamwork
3 Creativity Innovation & Teamwork 3 Creativity Innovation & Teamwork 3
WINNITUNITATIAATUALNITHNUY
Juiia
Project and Cost Management
- . 3 Project and Cost Management 3 Project and Cost Management 3
ﬂ’]SUW’ﬁIﬂNﬂ’]iLLamuﬂqu
Foreign language (other than
English)
L9 Foreign language (other than 19 Foreign language (other than L9
FawensUseind (uenwileann English) English)
AYIBINY)
Study Aboard
1-6 Study Aboard 1-6 Study Aboard 1-6
NSANYIFRDAUTEINA
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

nsUsEnauaznagau - e . .
N198BNLLUUINVIIU - > a NNINAALVUADUANLADT
LYUADUANLAD I
Course Credit Course Credit Course Credit
2. Sciences and Math
Y . . 27 27 27
AVPUINYIANFATLASAMAAENS
Calculus () whanga 1 3 Calculus (1) 3 Calculus () 3
Calculus (I) uaaRea 2 3 Calculus (I1) 3 Calculus (I 3
General Physics (I) — Mechanics
. . 3 General Physics (I) — Mechanics 3 General Physics (I) — Mechanics 3
Wandmlu 1 - narans
General Physics (Il) — Electricity
and Magnetism 3 General Physics (Il) — Electricity 3 General Physics (Il) — Electricity 3

Wandilu 2 - T uazuivan

and Magnetism

and Magnetism

General Physics Laboratory (1)

UfURNsH@NdLU 1

General Physics Laboratory (1)

General Physics Laboratory (1)

General Physics Laboratory (II)

UFtRnsHANdTLY 2

General Physics Laboratory (1)

General Physics Laboratory (1)
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)
d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design Semiconductor Assembly and Testing Semiconductor Fabrication
N135UsEnaULasNAgau - - o .
N3N UUINRITIU - - g N1INANLYUADUANLADT
LYUADUANLADI
Course Credit Course Credit Course Credit
General Chemistry
ey 3 General Chemistry 3 General Chemistry 3
wilvialy
General Chemistry Laboratory
o . 1 General Chemistry Laboratory 1 General Chemistry Laboratory 1
UfURN sy
Differential Equations
. 3 Differential Equations 3 Differential Equations 3
AUNTILYIDUYNUT
Linear Algebra
. . . 3 Linear Algebra 3 Linear Algebra 3
WYAUALUILEU
Probability & Statistics
AnuunavduLazaia 3 Probability & Statistics 3 Probability & Statistics 3
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N135UsEnaULasNAgau - - o .
N199NLLUUINIIIIU a o g NIINARALYUADUANLADI
LYUADUANLADI
Course Credit Course Credit Course Credit
3. Technical Core Courses
64 64 64
AYILLNY
A. Common Technical Core Courses UI4AUITIN 3 WIUS
Introduction to Semiconductor
Manufacturing 3 Introduction to Semiconductor ;3 Introduction to Semiconductor 5
. . Manufacturing Manufacturing
ASTUIUNISHNARANSNIFY L UBIRU
Computer Programming
. 3 Computer Programming 3 Computer Programming 3
ﬂ’]iIU'ﬁLLﬂ'iiJﬂE]ﬂJW’JLG]E]i
Electric Circuit Analysis
. 3 Electric Circuit Analysis 3 Electric Circuit Analysis 3
AFIATIEI9RT NN
Electronic Materials
. B . 3 Electronic Materials 3 Electronic Materials 3
ﬁ@@Laﬂ‘Wﬁ@‘uﬂﬁ
Semiconductor Devices
3 Semiconductor Devices 3 Semiconductor Devices 3

¢ =% o o
B GREANZe Y
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UsTNaULAZNADU 2 a o ¢
N3N UUINRITIU - - g NIINEALVUADUANLAD T
LYUADUANLADI
Course Credit Course Credit Course Credit
Digital Circuits and Logic Design
. 3 Digital Circuits and Logic Design 3 Digital Circuits and Logic Design 3
NATAINALAENNIDDNLLUUINIINTIN
Electromagnetic Fields and Waves
3 Electromagnetic Fields and Waves 3 Electromagnetic Fields and Waves 3
auuazAduivan i
Electronic Circuits and Systems
. o 3 Electronic Circuits and Systems 3 Electronic Circuits and Systems 3
WAL IZTUUBLNNIDUNE
Signals and Systems
. 3 Signals and Systems 3 Signals and Systems 3
TATIGEE AT
Seminar and Excursion
. L. Audit | Seminar and Excursion Audit | Seminar and Excursion Audit
AUHUILAENAUANYN
Internship
Audit | Internship Audit | Internship Audit
Hnau
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UsENBULATNAGDU = a o ¢
N3N UUINRITIU - - g N1INANLYUADUANLADT
LYUADUANLADI
Course Credit Course Credit Course Credit
B. Major Technical Core Courses 39MAULANIZUVUS
) Specialty Chemicals for
Algorithm Control Systems )
Semiconductors
3 3 - o u 3
- ANAURNITEINRIUIUATU
ANBINU ITUUAIUAN - o .
LYUADUANLAD T
o Basic Electrical/Electronic Electrochemistry Process for
Digital Systems Laboratory ) , ]
Engineering Laboratory Semiconductor
3 2 3
e . UuRnsmImnssulaiy nszuuNsAId i@ miunusu
UUANITIZUUAING i o X N e .
BLANNIDUNTANUTIU LYUADUANLAD T
. , Advanced Electrical/Electronic o
Semiconductor Devices Laboratory . . Thin-Film and Vacuum Technology
Engineering Laboratory
UURN15gUnsalansAedian 1 e - 2 3
UfuRnsmaIemnssulniy/ . -
- .z Nauuuazivaluladagyyinia
dlannselnddugs X
Electrical Measurements and . Material Analysis and Device
Industrial Standard o )
Instruments 5 5 Characterization Techniques 5
. . P NI TankazmAlANIIAmUA
'Vlaﬂﬂ']i’mLLa%Lﬂi@ﬂM@’m%’]ﬂWﬁﬂ mmgmqmammiu o P 4 o o
ANwAEYUATAEITNINIU
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15Usgnavasnngau o - o ‘
N3N UUINRITIU - - g N1INANLYUADUANLADT
LYUADUANLADI
Course Credit Course Credit Course Credit
Microcomputer Project Laboratory Quality Control and Six Sigma Power Semiconductor Devices
Ufusnislassauau 5 N 3 D S 3
- . N1IPIUANAMNINLALTNYNLUN 2UNTAATNIIUINTGRS
Lulpsrouiiunos
) o The Practice of Semiconductor
Solid-State Circuits ]
Manufacturing Process
3 2

1995 FRLEANN UfURnmsnszuIunsanAuashwiai
Continuous-Time Control Systems Introduction to VLSI Design
& Feedback system 3 NN5EBNLUUNATILoald B TR AU 3
FEUUATUANLUULIARBLLBILAE S UY
Uaunau
Discrete-Time Signals and Systems Occupation Safety Law
& Digital Controller Design ngmuneauUasnsielunsvinau

- A 3 2
TEUUAIUANLUUAAAIALAZNTT
DONUUUMIATUANLUUAIVA
Introduction to Integrated-Circuit )

o Fundamental of Plasma Processing

Fabrication 3 3
nsudnaiinouRnnasiiosiu NUFIUVBINTTUIUNTAIUNAALN
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

n15UsENavLasNagau o a o ¢
N199NLLUUINIIIIU a o g NIINARALYUADUANLADI
LYUADUANLADI
Course Credit Course Credit Course Credit

Principles of Communications

Semiconductor Process

3 Technology 5
o wiAluladuaanszuIunIsnuiiney
NaNNIADENT o P
ANLAD T
o Engineering Statistics and
Computer Organization ) )
s Experimental Technique 5

1ASES19PBUR MBS

ADRAMSUIAINTTULAZNATANIIANT
YA

C. Major Technical Compulsory Electiv

e Courses 2YTUIAULABNLANIZHYUY

LRNIZWIUS Semiconductor
Assembly and Testing Tldanisau
6 31 (18 Muein) A1NIVWAA

Introduction to Mixed-Signal

Integrated Circuits Testing

ASNAABUINITTINILDAeE DL UBIAU

3
AITNAADUINTTINFY Y UREY
oy
Introduction to VLSI Testing

3
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)
d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design Semiconductor Assembly and Testing Semiconductor Fabrication

n1sUsENauazNA&#aU Do o <
N139NLUUINITIIN a ~ a N1INANLYUADUANLADT
LYNADUANLAD I

Course Credit Course Credit Course Credit

Advanced Laboratory in Testing

Ufanstugslummeaeu

Front-of-line in Assembly
Technology

agnunsHanausulumalulagnig
Usznau

End-of-line in Assembly
Technology

angnunsanaunglumalulad
A15UTLNBV

Integrated Circuit Reliability and

Failure Analysis

AMUULY DD DUDIIITTIULALAT
ATIERANUAUUAD

Advanced Laboratory in Assembly

Ufanstugslumsdseney
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

n1sUsENauazNA&#aU a A o ‘
N198BNLLUUINVIIU - > a NIINEALVUADUANLAD T
LYUADUANLAD I
Course Credit Course Credit Course Credit
Automation Systems for Electronics
Manufacturing s
STUUIRLUITREINSUNITHERATY
Bidnnsednd
Electronics Manufacturing
Processes 3
nTEUIUMSHARRUBIaNNTeng
Advanced Laboratory in Electronics
Manufacturing s
U Anstugelunmsndndnu
dannseiing
D. Major Compulsory Elective Study (Select one of the following courses) 3¥1UsAULABNS AN
Tidenyaiv yalaganilalu 4 Yail Enerw 1 3v1 w50 Bnu 2 F¥1 wie aniafnen vise asdAuiINNIsAnessUszImA)
Engineering Project
6 Engineering Project 6 Engineering Project 6
1A599UAMINTTY

Page 24 of 55




Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UsTNaULAZNADU 2 a o ¢
N198BNLLUUINVIIU - > a NIINEALVUADUANLAD T
LYUADUANLAD I
Course Credit Course Credit Course Credit

Engineering Project 1 & 2

- 3+3 | Engineering Project 1 & 2 3+3 | Engineering Project 1 & 2 3+3
1AT9NUIAINTTH 1 Lag 2
Cooperative Education

o 6 Cooperative Education 6 Cooperative Education 6
AnNAANYI
Body of Knowledge from Oversea
. Body of Knowledge from Overseas Body of Knowledge from Overseas
Studies 1-21 y : 1-21 y . 1-21
Studies Studies
BIAANIINNSANWIANUTEINA
L. Elective Courses ¥ aBNLANIZHIU
4. Technical Elective Courses
12 12 12
v aen
. Electrical Measurements and )
Complex Analysis Complex Analysis
3 Instruments 3 3

ASATILINTITOU

#aNN1TInkazASaiaTanialulin

A ATTMLTITOU
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N135UsEnaULasNAgau - - o .
N3N UUINRITIU - - g N1INANLYUADUANLADT
LYUADUANLADI
Course Credit Course Credit Course Credit
, ) Analysis and Design of Digital

Linear Control System Operation Research o

3 3 Integrated Circuits 3
FEUUAIUALLTNAY N5338NTALTIUNNT MTIATWIUALOBNUUUINTTIATIA
Analysis and Design of Analog Industrial Automation Linear Control System
CMOS Integrated Circuits

3 < Tulal 3 - 3
NNTIATITYLALDDNRUUINITTINLD BRAALURAATIMNGI FFUUMIUAILTLEHY
wdenduod
Quantum Mechanics for Engineers Introduction to Data Science Quantum Mechanics for Engineers

3 3 3
nafaninuRNdmsUIAINg WenmanstoyaUewiu nafansAteuRndmIUIAINg
Analysis and Design of Digital Introduction to Artificial . . .

o . IC Testing and Design for Testability

Integrated Circuits Intelligence

3 3 - o 3

- . Y - 2 . MsnaaaulaTuarniseanwuULianis
NNTIATNEVLALDDNLUUNITIIAING fjiyapﬂixwﬁmamu
. Negau
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UsENBULATNAGDU = a o ¢
N3N UUINRITIU - - g N1INANLYUADUANLADT
LYUADUANLADI
Course Credit Course Credit Course Credit
Design of CMOS Mixed-Signal ) , ] ) , ]
o Radio-Frequency Microelectronics Radio-Frequency Microelectronics

Integrated Circuits

3 3 3
NIDONLUUNATTINTUDAE By 1euNE lulasBiannsetindanuding Lulasdianvsetindanuding
Computer Architecture Optoelectronics Optoelectronics

s 3 @ s 3 @ s 3
aoUnunIsunaunImes E]E]UIG]E)LaﬂVIiE)uﬂﬁ @E]‘UIG]E]Laﬂ'VIS’e]uﬂﬂ
) ) ) Analysis and Design of Analog
Biomedical Instrumentation and o )
) CMOS Integrated Circuits Industrial Standard

Design

3 3 3

a4 A oa ﬂ’]i":.lLﬂi’]%ﬁLLagaﬁ]ﬂLLUU’Nﬁ]ii’mLL’e] mmgmqmammim
LATBNHBYIIVLLAEN1TDDALLUY 2~
UanNYUDd
) ) ) ) Introduction to Mixed-Signal
Design of Power Electronics Advanced Semiconductor Devices o )
Integrated Circuits Testing
3 3 3
A A co w ¢ S ow oo ¥ AITNAADUINATTINF Y UEY
NNIDBALLUUBDLANNIDUNENIAY 9UNTAAITNINUNVUAS Y
' h LUBNRUY
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UITNaULASNALDU - - o .
N198BNLLUUINVIIU - > a NIINEALVUADUANLAD T
LYUADUANLAD I
Course Credit Course Credit Course Credit
Design of Radio-Frequency Analysis and Design of Digital ) ]
o o Introduction to VLSI Testing
Integrated Circuits Integrated Circuits
. 3 3 3
ﬂ’ﬁaaﬂLLUU’NT\]ii’JNﬂ’J’maaVIQ mﬁLﬂiwzﬁuazaamwmmsiw ~ E
e @ ﬂ’ﬁ‘Vl@ﬁE]‘UN%ii’Jll’JLLE]ﬁLE]?IVLE]LUENGm
AN
Design of Feedback Circuits and Front-of-line in Assembly
Embedded Systems
Systems Technology
3 3 3
. . aenumskaneuRulumaluladgnig
A159NLULINATHAE ST UUUBaUNaU EANTAN:T!
Usenou
) ) ) End-of-line in Assembly
Advanced Semiconductor Devices Power Electronics
Technology
3 3 3
C 4e . o a e oo aenunswansumelumalulad
AUNTEITNIRIUITUE DLANNIDUNANIAN
’ v AsUseEnau
) o ) Integrated Circuit Reliability and
Design of Complex Digital Systems PCB Design ) i
Failure Analysis
3 3 . 3
SN . .. ANULTDN VD IIATTINLALNNT
NN78ALLUUITUUAINALIIYDU N1IDBALUULNUINYINUN - P o
FUATITUAIUAULYA
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15Usgnavasnngau D & ¢
N3N UUINRITIU - - g N1INANLYUADUANLADT
LYUADUANLADI
Course Credit Course Credit Course Credit
Design of Digital RF Integrated o o , )
T Principle of Communications Industrial Automation
Circuits 3 3 3
N150BNKUUNITIINATIRD LN NANNISADENT dnludAlugnaivnssy
IC Testing and Design for Testability Design of CMOS Mixed-Signal Introduction to Artificial
Integrated Circuits Intelligence
3 3 3
I~ = =~ o a & v
mMmadeulofuarn1soaniuuLions NNFDNILUUNITTINTUD Y160 Unyayuszivgiiomu
NAdDy NE
) o Introduction to ) ) )
VLSI Design Verification _ ) Semiconductor Packaging Materials
Microelectromechanical Systems
3 3 3
NATINMOUNMTORNWULINALDELD szuunabiihlulasidesiu Tanvioansnadii
Integrated-Circuit Physical Design Semiconductor Packaging and
] Computer Network for Industry ) ]
Methodologies Testing Equipment
3 3 3
AITUIUNITDDALUUNNNIYAINYD 1A 0UNEADUNUADSEINTU , 2 o o 4
ANTNDAITAIRIULATLATDINBVIAFBU
NITIY AFAINNTTU
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UsENBULATNAGDU = a o ¢
N3N UUINRITIU - - g N1INANLYUADUANLADT
LYUADUANLADI
Course Credit Course Credit Course Credit
Internet of Things Programmable Logic Controller Advanced Packaging Process
§ @ N 3 o 1% 3 & 3
DUNBDILUNVDIAITNEN G]’Jﬂ’J‘UﬂllIﬁﬁ]ﬂI‘UiLLﬂilliﬂ nizmumwawqq
_ ) The Practice of Semiconductor
Embedded System Quantum Mechanics for Engineers _ )
Packaging and Testing
3 3 v L e 3
o . o e e oa NM13U4UANISNISHRENSNIUILAY
JEUUHN NAAIERIAIDUANFNNIUIAING
NN1INAEBU
Electromagnetic Field Theory for Semiconductor Packaging Heat Transfer for IC Fabrication
Smart Sensing Applications Materials
3 3 3
noufauuwdminiiihdmiunis Tanvioansnadii nsthanufoudmiunisndnled
Uszendnun1snsaainkuuyigaain
Machine Learning Introduction to PCB Manufacturing Semiconductor Factory Technology
3 3 3
uNTTULELTA NINARLHUT AL TR IRY wialuladlssnueiinoudnines
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UsTNaULAZNADU 2 a o ¢
N3N UUINRITIU - > a NIINEALVUADUANLAD T
LYUADUANLAD I
Course Credit Course Credit Course Credit
Model-Based Control System ) ]
) Introduction to PCB Manufacturing
Design
3 3
nseankuuTEUUAIUALlaglY - o e Xy
. - ATINARILAUINITNHNLUDIAU
LLUU‘\]’]@ENLUUE’]U
S ) Selected Topics in Assembly and Selected Topics in Semiconductor
Selected Topics in Microelectronics ) o
Testing Fabrication
1-6 1-6 1-6
Y y N MToRnIznnIuNITUIZNa LAY MTOLRNIZNNAIUNTHAALIIADUAN
M?%E]LQWWSV]’]Q@’]Hl&JIﬂiE]Laﬂ%i@uﬂﬁ ¢
Negau 213k
) o . Special Topics in Assembly and Special Topics in Semiconductor
Special Topics in Microelectronics . o
Testing Fabrication
1-6 1-6 1-6
Wdeiawaululasdianvsednd MToLAEIIUNITUTENOULAZYIAADU WideiArsnunIsNanslnouinnes
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Taseaiamangnsnans MsIAN1sANEINLANA9IININATFIUNTTAANANYY (Higher Education Sandbox)

d1v13v13ANITYiaauannes USuuge 12 urau 2567

S94 121 AUWNA 3 LVUS

Integrated Circuit (IC) Design

Semiconductor Assembly and Testing

Semiconductor Fabrication

N15UsTNaULAZNADU 2 a o ¢
N3N UUINRITIU - - g NIINEALVUADUANLAD T
LYUADUANLADI
Course Credit Course Credit Course Credit
5. Semiconductor Electives
Jyndanluavn

Tiidenannsedvvsrunsadonty 6 6 6
wusdu 9 Tuaneimnssudnauan
1903
19U Introduction to Mixed-Signal L , . .

o , 3 U Linear Control System 3 U Design of Power Electronics 3
Integrated Circuits Testing
Optoelectronics 3 Internet of Things 3 Principle of Communications 3
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5.6 A5N159ANTSIIYUNITHOU

[

MANgNSlAgNEaNKUUUUNANNNSALANISFUN 6 TnelistuaziBendall

- wéngniResmouauawion eI TvesgnamnIIIEieoudnnesasouAqa Value Chain i
3 @1u A9 1. IC Design (Fabless) 2. Semiconductor Assembly and Testing 3. Semiconductor
Fabrication (Foundry)

- eenuuuifundngnsnanswessemaiiiesiuiunanlagindevsantugandnu anansandn
Saudnfinoulandviludnmuanuazdisuauiisnfismefiaradrsmanssnu (Impact) Wiy
Uszine

- desngeamnssusfireudninedidugnavnssuiildinaluladdugsuazniaonud
AumMmthuazvinviuiumalulaguinninlunian1s@ne (Industry-led) sldoenuuunangns
lngsjatiunissiudanisAnuiunieglddadinegadudunasnnisinnisfiny (Intensive Co-
creation) Tasmaenvuidnsnfiunumsudanisinuilundngesesnadaau dausnisesnuuy
NaNgATHATaNIIaULYeIUMIn N159AN1TIT U kazUsEiiluna n1saduayunsneIns
(suusEna psdaus yaang warTangunsallnssadieiugiu wa) nsfuindnudfinau/
aviadnuilunmieau uaznmsfuindnwidvhnundaSouay iliasandnidanuiiney
Tandagauriase undeaym Skill Mismatch lapg1ansegn

- flefniutedinsuninenslumsinnsinulasanglugnamnssuwiaeusininesda iy
pamnssuiildnaluladdugs wozaniugeudnwivedineidodfaduniosiedugauas
Aideamaanedunu Value Chain Snitaidemngynszaefegusazaniugaufnuiua
u3smienvu ndngnsdldoonuuuuuiugiuresnisusivnineinssauiy (Limited Resource
Sharing) fuminennsuyusuazninensduaiosdie Inslanvetrsbaiosu fifinistugs ey
ningnsdsoonuuulifnstaunduluganainenzmadueiinoudninesiivsenaudaes
nuiuarnsUUR (Lansiaguil 6) wWunsaiauazianaainaussus (Competency-based)
Tnomss Tnoludrunguinsusudnvindu Digital Content daunanaiitelynanituisrunan
anansaifsuazihlUidle uaziing Train enansdiasuitevivihiidu Facilitator saudanns
Seunnsaousu Digital Content nane dwisuludrumsiinufiRnaunuiadauazdniiunisiae
National Training Centers 9azandunislasandugaudny) saudumisuninizuas

v o

AALBNTU NHANUNTBUNINIAUAT Bllp U URNMSTUgazE Ty Wy Audimalulad

lslasBidnnsafind (Thai Microelectronics Center :TMEC) Wieiin1sdantsfnuiluguuuuluga
Tngnireunans (Training centers) AfinsmmuAsoUNs Train LfiesuIBANATAINLA
an1tunsinulueSotns (University Consortium) fisfugiuns@nundiuandnaiu iilefnadiu
fodrAnsuanuiuasAmuuANAIYeINIANMIANYIvBILAazaaNTugANAn
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- wdngnslignesnuuuailensuausiniusioms 2 fufe 1. meagranmnssuluszna uay
2. apgaavnTsuansUszing lnogiFouamnsndenluseduduldd 4 Indfeanisiaiuadis
Uszaunmsaiuaziiissinuzrunsioudaidunagramnssululszma vioideniiozBousiu
uninedefidudausiufieduilussssmamiiedu Global Citizen sigly

Demand consortium UnlverSIty consortmm
ANALOG infine (i ficon craft” ¢ I / A& A y ”
> [t Anema ‘u‘r @ ’ @Pﬂ @‘ @ : &) ) i 0y ,/\ W !

- tnAnuinaud 2 UStyey10S awn Semiconductor

TiT *nwangosuna ﬂ [ @& Engineering (uiotdu 3 uwuv)

UA 1-2 UR 3-4 N . o
» e LN Ustunuiin (1.2 0) [_—_
» ¢ » =
i€ | | fm—m—m Ofa
s . | 138uUlawizN10 _ »
»» SIESHWUZIU Module naivlawimy wus:na 1 e duaedu ))) USeusunasaouln
T | dwuwinaidnnsalnd i i : | i
. AU Semiconductor chodsztna ,l Semiconductor | enu‘? Sern.1conductor
unI3gunou U6 ; - ToTmmmmeo== N Engineering
4 AnuAvaLAuaiiu + uus:na : Waulewniu (wdoidu 3 uuuw)
amuus:noumstuls:na Fouusznaunmsiuus:Lna
HSalJuanJagunu . . " ) .
National AAxusoudatucods:ina * USHNA : WDUTEYAU L.
Digital content /‘rr'aining center uazaniuus:znaunisclous:inA
' | Knowledge | Practice
e -
\.‘\/ _ X
e TSMC Competency-based : MANAU{ + Practice Intensive co-creation
"‘"“u,:/ ) =1 -n'n_mnu_ﬂ : Wauun Digital content na1v Uni ity C rtium : éapfiuamuus:ndums
s I diLiunisHiu National platform wa:iin1s Train NIVersiy Lonsortum - oudmssaurrua
. ili 5 2OUm igi i UsztnAn
Module-based education : Module facilitator shHSumsiSoukiu Digital content HangasnanvydoussinAr aussau: SHUEIU nat
nalvAWUIDINAdIUGDUAISUDY +Practice : WGumsinUfjddnaasandovruadiugn  1ASDUIE L. UAsSUAURGMISANW : = -

o = < o : > 4% % s SouUs:Iluna Taety
mAasulagasy Us:nauAudayadn 1Souwl Taganiuds=naumstiiuIddousiu uas lla-IUFDWUWU)U'INIH-ESWUWS ASAULBESELAS
TSMC Asaunqu Value chain Av 3 ddu dudunistu u. aniuusznaums ua: National U2VCVUHINeNAY LWITRIG ns‘wmnsuaommai:nuu
1duA IC design, Wafer fabrication ua: training center fdAdwwsaudiuagavdoua:  UeufiaAdncumwua:0suounin et ol

\Assembly and Testing p_glummfg IWYOWD UIS3URaMSHAALN

JUT 6: AMMTIUUINNNNTIANTANYIVOINANGAT
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wanandl muildnanduumisnisianndu Module narsawizmadusdasudnnesly
Trasfu LedevantugaudAnuuaziadetneniaenvuldsuiuiansanseinluided 5.5 Tagany
Tudaudwunu (Technical Core Courses) Taglddanssedvansiamndu Module fisjafunsdn
sAnwIgIuANTIaUL (Competency-based) Tnefl (519) Module nanalamnzmen fauandlunsnsd 2
Fsusenaudig Module $73%19 3 wrus (Common technical module) uag Module Lamzysluusay
WUUS (Specific module)

A15199 2 NINTIU (319) Module NANRNIEN A ULTABUANINDS

Major
el Semiconductor Assembly
IC Design Semiconductor Fabrication
and Testing
Common Digital Circuits and Logic Design
Technical Electronic Circuits and Systems
Modules Introduction to Semiconductor Manufacturing and
Clean Room Technology and Contamination
Electromagnetic Fields and Waves
Electronic Material
Semiconductor Devices
Specific Digital System Module Industrial Standards and Semiconductor Fabrication
Modules Quality Control Module Technologies Module
® Computer ® |ndustrial Standards ® Specialty Chemicals &
Organization ® Quality Control and Six Gas for
® Digital Circuits Sigma Semiconductor
and Logic Design ® Thin-Film and Vacuum
® Digital Systems Technology
Lab. ® Fundamental of
® Microcomputer Plasma Processing
Project Lab ® The practice of

Semiconductor

Manufacturing Process
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Module

Major

IC Design

Semiconductor Assembly

and Testing

Semiconductor Fabrication

Analog Electronics
Module
® Solid-State
Circuits
® (Continuous-Time
Control Systems
& Feedback
System
® |ntroduction to
Integrated-Circuit

Fabrication

Integrated Circuit Testing
Module

® |ntroduction to Mixed-
Signal Integrated Circuits
Testing

® Introduction to VLS
Testing

® Advanced Lab. In Testing

Failure Analysis Module

Mixed Signal Module

Assembly Technology: Front-
of-Line and End-of-Line
Processes Module

® Front-of-Line in
Assembly Technology

® End-of-Line in Assembly
Technology

® Advanced Lab. in

Assembly

Standard and Safety Module

® Occupation Safety

Law

® |ndustrial Standard

Integrated RF Systems
and loT Module

® Design of Digital
RF Integrated

Circuits

® Internet of Things
(IoTs)

® Embedded
System

Reliability and Failure Analysis
Module

® Automation Systems for
Electronics
Manufacturing

® Flectronics
Manufacturing Process

® Advanced Lab. In
Electronics

Manufacturing

Electrochemical and Process

Technologies Module

® Flectrochemistry
Process for
Semiconductor

® Semiconductor
Process Technology

® The practice of
Semiconductor

Manufacturing Process
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Major

hileelle Semiconductor Assembly

IC Design Semiconductor Fabrication
and Testing

Manufacturing Systems Module

® Automation Systems for
Electronics
Manufacturing

® Fflectronics
Manufacturing Processes

® Advanced Laboratory in
Electronics

Manufacturing

5.7 WHUN153ANTSSgunIsadaulunsiazsul

wangns 4 U (Seuluumingide) {iseue1asumsanuilaly 3.5 ¥ mnseulugduuvania
Ainwn 139 Anwlusnausema aunnun TaedN 1 SeusIAUNY 3 WU SULENILIUUN 2 Larau
U7 3wy 1 UnfAnwaunsasasnwiuantafnel (Miskunnauseme) 1o
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A9 3 LHUNISISHUANTULIUINITODNWUUIND55U (Integrated Circuit (IC) Design)

YUY N1F9NLUUNRTIIU (Integrated Circuit (IC) Design)

1st year, First Semester Credit | 1st year, Second Semester Credit
Calculus (1) 3 Calculus (1) 3
General Physics (1) 3 General Physics (1) 3
General Physics Laboratory (1) 1 General Physics Lab (II) 1
General Chemistry 3 Electronic Materials 3
General Chemistry Laboratory 1 Electric Circuit Analysis 3
Computer Programming 3 Digital Circuits & Logic Design 3
General Education 3 General Education 3
2nd year, First Semester Credit | 2nd year, Second Semester Credit
Differential Equations 3 Linear Algebra 3
Introduction to Semiconductor Electrical Measurements and

Manufacturing ° Instruments ’
Semiconductor Devices 3 Digital Systems Laboratory 3
Algorithm 3 Solid-State Circuits 3
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AU NT9BBNLUUINRI99U (Integrated Circuit (IC) Design)

' Continuous-Time Control Systems &
Signal and Systems 3 3
Feedback system
Semiconductor Elective 3 Electromagnetic Fields and Waves 3
Electronic Circuit and Systems 3 Semiconductor Devices Laboratory 1
BouluuniInende
3rd year, Summer
3rd year, First Semester Credit | 3rd year, Second Semester Credit Credit
Semester

Probability and Statistics 3 Computer Organization 3 Internship -
Microcomputer Project Laboratory 3 Technical Elective 3
Discrete-Time Signals and Systems &

3 Technical Elective 3
Digital Controller Design
Principles of Communications 3 General Education 3
Introduction to Integrated-Circuit

. 3 Semiconductor Elective 3

Fabrication

3 Seminar and Excursion -
Technical Elective
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AU NT9BBNLUUINRI99U (Integrated Circuit (IC) Design)

4th year, First Semester Credit | 4th year, Second Semester Credit
Engineering Project 1 3 Engineering Project 2 3
Technical Elective 3 General Education 3
annafny
3rd year, Summer
3rd year, First Semester Credit | 3rd year, Second Semester Credit Credit
Semester
Probability and Statistics 3 Computer Organization 3 Internship -
Microcomputer Project Laboratory 3 Technical Elective 3
Discrete-Time Signals and Systems &
3 Technical Elective 3
Digital Controller Design
Principles of Communications 3 Technical Elective 3
Introduction to Integrated-Circuit
3 Semiconductor Elective 3
Fabrication
Technical Elective 3 General Education 3
Seminar and Excursion -
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AU NT9BBNLUUINRI99U (Integrated Circuit (IC) Design)

4th year, First Semester Credit | 4th year, Second Semester Credit
Cooperative Education 6
General Education 3

A15197 4 WAUNNSEIUEINIULIRINTUSENBULAE NAgRUTABUANMBS (Semiconductor Assembly and Testing)

wIUe NMsUsEnauLaznadauwlinaudnmas (Semiconductor Assembly and Testing)

1st year, First Semester Credit | 1st year, Second Semester Credit
Calculus () 3 Calculus (II) 3
General Physics (1) 3 General Physics (Il) 3
General Physics Laboratory () 1 General Physics Lab (1l 1
General Chemistry 3 Electronic Materials 3
General Chemistry Laboratory 1 Electric Circuit Analysis 3
Computer Programming 3 Digital Circuits & Logic Design 3
General Education 3 General Education 3
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wIUe MsUsEnaULazNAdauwiauAnmas (Semiconductor Assembly and Testing)

2nd year, First Semester Credit | 2nd year, Second Semester Credit
Differential Equations 3 Linear Algebra 3
Introduction to Semiconductor s Control Systems 5
Manufacturing
Semiconductor Devices 3 Industrial Standard 3
Basic Electrical/Electronic Engineering ) Automation Systems for Electronics 3
Laboratory Manufacturing

Integrated Circuit Reliability and Failure
Signal and Systems 3 3

Analysis
Electronic Circuit and Systems 3 Electromagnetic Fields and Waves 3

Advanced Electrical/Electronic
Semiconductor Elective 3 2

Engineering Laboratory

BouluuniInende
3rd year, Summer
3rd year, First Semester Credit | 3rd year, Second Semester Credit Credit
Semester

Probability and Statistics 3 Advanced Lab in Testing 3 Internship -
Quiality Control and Six Sigma 3 Technical Elective 3
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wIUe MsUsEnaULazNAdauwiauAnmas (Semiconductor Assembly and Testing)

Introduction to Mixed-Signal

3 Technical Elective 3
Integrated Circuits Testing
Introduction to VLSI Testing 3 General Education 3
Integrated Circuit Reliability and
3 Semiconductor Elective 3
Failure Analysis
Technical Elective 3 Seminar and Excursion -
4th year, First Semester Credit | 4th year, Second Semester Credit
Engineering Project 1 3 Engineering Project 2 3
Technical Elective 3 General Education 3
annaAne
3rd year, Summer
3rd year, First Semester Credit | 3rd year, Second Semester Credit Credit
Semester
Probability and Statistics 3 Advanced Lab in Testing 3 Internship -
Quiality Control and Six Sigma 3 Technical Elective 3
Introduction to Mixed-Signal .
3 Technical Elective 3

Integrated Circuits Testing
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wIUe MsUsEnaULazNAdauwiauAnmas (Semiconductor Assembly and Testing)

Introduction to VLSI Testing 3 General Education 3

Integrated Circuit Reliability and

Failure Analysis 3 Semiconductor Elective 3

Technical Elective 3 General Education 3
Seminar and Excursion -

4th year, First Semester Credit | 4th year, Second Semester Credit

Cooperative Education 6

General Education 3

AN5199 5 WAUNISISEUFINSULIUINSHARIADUANLIBS (Semiconductor Fabrication)

LUUS NISHANIABUANLABS (Semiconductor Fabrication)

1st year, First Semester Credit | 1st year, Second Semester Credit
Calculus (1) 3 Calculus (II) 3
General Physics (1) 3 General Physics (Il) 3
General Physics Laboratory (1) 1 General Physics Lab (1) 1
General Chemistry 3 Electronic Materials 3
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WUUY NSHANYNABUANLABS (Semiconductor Fabrication)

General Chemistry Laboratory 1 Electric Circuit Analysis 3
Computer Programming 3 Digital Circuits & Logic Design 3
General Education 3 General Education 3
2nd year, First Semester Credit | 2nd year, Second Semester Credit
Differential Equations 3 Linear Algebra 3
Introduction to Semiconductor

3 Thin-Film and Vacuum Technology 3

Manufacturing

Semiconductor Devices

Material Analysis and Device

Characterization Techniques

Specialty Chemicals for

Semiconductors

3 Power Semiconductor Devices 3

Signal and Systems

Electrochemistry Process for

Semiconductor

Semiconductor Elective

3 Electromagnetic Fields and Waves 3

Electronic Circuit and Systems
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WUUY NSHANYNABUANLABS (Semiconductor Fabrication)

Beulunninelae
3rd year, Summer
3rd year, First Semester Credit | 3rd year, Second Semester Credit Credit
Semester
Engineering Statistics and Experimental
Probability and Statistics 3 3 Internship -
Technique

The Practice of Semiconductor

Introduction to VLSI Design 3 Manufacturing Process (L‘%EluLﬂqu@Jaﬁ 2
TMEQ)

Occupation Safety Law 2 Technical Elective 3

Fundamental of Plasma Processing 3 Technical Elective 3

Semiconductor Process Technology 3 General Education 3

Technical Elective 3 Semiconductor Elective 3

Seminar and Excursion -

4th year, First Semester Credit | 4th year, Second Semester Credit
Engineering Project 1 3 Engineering Project 2 3
Technical Elective 3 General Education 3
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WUUY NSHANYNABUANLABS (Semiconductor Fabrication)

annadny
3rd year, Summer
3rd year, First Semester Credit | 3rd year, Second Semester Credit Credit
Semester
Engineering Statistics and Experimental
Probability and Statistics 3 3 Internship -
Technique

The Practice of Semiconductor
Introduction to VLSI Design 3 Manufacturing Process 2
(Gowdulugafl TMEC)

Occupation Safety Law 2 Technical Elective 3
Fundamental of Plasma Processing 3 Technical Elective 3
Semiconductor Process Technology 3 Technical Elective 3
Capstone Design Project 2 Semiconductor Elective 3
Technical Elective 3 General Education 3

Seminar and Excursion -

4th year, First Semester Credit | 4th year, Second Semester Credit
Cooperative Education 6
General Education 3
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Year Learning Outcomes (YLOs)
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Breadboards {11993 uay
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Year Learning Outcomes (YLOs)

IC design

Semiconductor

Assembly and Testing

Semiconductor

Fabrication

w¥ausiio3uneaasd
ponuuUls Ingeanuuuuu
Field Programmable Gate
Array (FPGA) @Weu Code
Tnelilusunsunien C wse
Python aanLuuseuy
Microcomputer aanLuy
Hardware wagse
Hardware i ¢
Transistor Uu
Breadboards @

PONWUUTTUUAIUANAILTD
Model-based
Methodology lagla
MATLAB aanwuu Circuit
77l Feedback Tnedilsd
whgsnmlanelusunsy
CAD lag@12%1 Hardware
sumenseldnle dndnw
WlanIEUIUNg
Fabrication waza11150911
IC layout ﬁug’mlﬁ

99N UU Computer
Architecture agnadngla
1neld Reduced
instruction set computer
(RISC)

ﬁmmfﬁmﬁ’umﬁmmu
anunwlunsndn adan
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Usznauwiinouanines
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nsvuUIUMINAaauUUnsal
wAABUANLADS
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vide NMSHANTUE
Bidnnsedind (Electronic
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wils Wiladorvuad
Aees wazaunsarhau
USTNaU NAEDU 130
DOALUUIEUUNITHEAR
meldruusihuosiiass
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Wlansyuiunsnanansis
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IC design

Semiconductor

Assembly and Testing
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4 | @u5auduiaIng
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Year Learning Outcomes (YLOs)

Semiconductor

Fabrication

annsovhauduimns 7
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FounfoANENEans a11150
AnwuazUszynaldinalulag
afelmifdaunud
walulagidslunseuiuns

NAMIADUANLADS LA

5.9 fSuRavaunangns
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1) US¥m sunden Aliwa (Usendlng) 1im
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UNUINAQIN3INTDVBUATDYI8AIARARINNTTY : TIUTANTANWIBE 1N URARANTEUIUNTS
(Intensive Co-creation) Insfiunumiausimsoonuuundngnsuazanssnuzvasindin nsdanisdeus
wardsdiuna nsaduayuninens lnsnmeaiesdeduguasdidomnaanizdin mssutindnyidi
AnufuRlunuisnu wasnssuinAnwidinurasieuau silinaianisfineiusunisd anisdnula
anunsondnidsauiineulandunndedu uftiym Skill Mismatch Téagnamsagn Ingluilagiuldiinizas
uuAmIILile (MOU) seninaiievsantulsznounsdnadunaznszngde o2, iesmiunanuas
fiauidseuusinousnmesuasBidnnsefindtugs

LASDUIBUNIAINY1ABFAIIUTSIN A

an1ugauAnylusguraastsussiu (Wviu) Alenusudedvuminetdelulve uansisgun 7

Expanded Collaboration

TSMC University
Collaboration Programs

J 1.

National Taiwan University (NTU)

. National Taipei University of Science

and Technology

Lunghwa University of Science and
Technology

. National Tsing Hua University

(NTHU)

. National Cheng Kung University

(NCKU) - Home to The Academy
of Innovative Semiconductor and
Sustainable Manufacturing
(AISSM)

. National Kaohsiung University of

Science and Technology (NKUST)

Chang Gung University (CGU)

8. National Yang Ming Chiao
Tung University (NYCU)

9. National Chung Cheng
University (CCU)

10.Feng Chia University (FCU)

I\

Biaret

11. National Pingtung University
(NPTU)

12. National Chung Hsing
University (NCHU)

SUN 7 seTeuvinendetutlusiuiaasisasyiu (v adanusiusislunisudndudn

unumANTINiiavas INedeaANTINia ludneUsng

1. Tassmsuanwdeu (Exchange Program):

o LanwWasuindnwidunan 6 Weu: Undnwanunsaisinlassnsuanasudunainis
AR LU SEEUNITAINI TN TVeNM I NENS o usiing Tnslanizet9ds
3o Inendeitinnusilofuuisntutihsesulan
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unumiivenUaduanusuarduasunisidesiuiu
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2. msnausuVANgAsIEasaY (Short Course Training):

® VaNgAINSHNeUTUIEYEAY: IndngnsseerduieanwuuliaESuasinyelazauily
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WaguwUaann1ngeaving sy
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a
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nsuARwIABUGNABS (Semiconductor Fabrication)

- dwhaulumhesuvessgiiiendes wu quimeluladlulasdidnnsednd (TMEC)

- dvhendluuisnenyussussna iesnnlutuli 4 fEsuanmnsndendeudifuamine1ded
Hugarusuiioduiilussssmaditeidu Global Citizen saly

8. szaziaaniiuns laglvssysseznatGudutasduganisaniuuiuiueuy s2yInuIUTUTeN
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Page 52 of 55



J a

- szgznannazldadunislundaziu: dansAnuily 2 Uuuu (Model) Aw UBUUT 1 5U
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Semiconductor Growth : NIUARINAVDY

v oAl

Wuslne
u

uwIlkayaaIaadmNIINTRAIUANLADS lAaIALaN
(ML NUSUABRAISTNT])
- Automotive electronics

YaANAANABI9 AR NNITULTHA auantaasiuw liuLaule B computering and data storage

aeinadaLitas I@qu:’mqmmwmwﬂ'mzm@ﬂﬂﬂﬂ

Consumer
1 '030 Industrial
- Wired communication

- Wireless Communication

29.0% 42 90%
10.0% Z

= 6.6% g o 6.3%
29.6% 29.9%

2019 2020

2021

2022E 2026F 2030F

fvn: Mylezlas SCB EIC ﬁnﬂ“ﬁ'ay]amaa McKinsey & Company

3.

Trana) ¢p aal

LIl RNANEBINTS taswgnadalnuidn

grneana bN AT u FRNALAENBINN L

aanalanniauladn wmaluladuingsdn

7725 ~N
1 \
I |
1 LL%’]I%EJﬂa@]"llﬁlﬁllﬂjllﬂau@lﬂL@]ﬂ?‘i’lﬂﬂaﬂﬂmm |
I I
| |
1 . v ..
| Wi auesaaianiy :
I I
| +11 8% |
| |
575 997
| 555,891 5?4 s o Discrete semiconductor |
I
| 5 5% 315,094 Optoelectronics :
7.0%
: 440,389 3.4% 8 8.9% 3TE - Sensors !
: 412,307 L 5.4% 4.0% .~ Analog :
~5.8% 924
: 10.1% B vicro I
|
I - Logic |
: I vemory I
| WENIINT5TH :
1 (Integrated Circuits) |
I I
| |
| |
I I
I I
: 2019 2020 2021 2022 2023F 2024F 1
|

I I
I |

1 : msdiasrKlas SCB EIC DIndoauow The World Semiconductor Trade Statistics



Trana) ¢p aal

amummfmmﬁ']mwaaaqm'mﬂﬁwﬁﬁﬂau@”nmaﬂu@m@laﬂ

ﬁ?dtﬁiqﬂﬂ'l%ﬂ’liwa Glﬁ'm']aJﬁﬁ'ueﬁ”auua:ﬁawwmmmﬂm:ﬁu;;m

mwlaa'auqamaa Supply wag

.81 g ' . “ & v o
A AIINNIEYNEIaginnolu 6 undsnanivimiu laud anigy gl

Demand o e
Iu didu léndu uazinndld

AIANIIIREIBILIAAIAT] 2030
(1,138 WURULRILYFWIF?)

FHSTOISM
47%

\ /]
\
\ ’/

¢ 1
A0BNITHAMNNINILAN ‘) PaIlan 15u sanumsd (Trade

war) uazgnauudussaunalulad (Tech. war) 32nI9TUNLARITY NIUNT

I>L1rla'3‘i(l’1\3ﬂ’l‘JLLfgfv[,“lliﬂ'ﬂ’]‘irl:ﬂ’]‘Jﬂi3

* MInEPIUNINRaLTdaauaniaad (Supply chain)
* FIANUNUAIABMIIHAATIRanANIAasMululszinaanLag

o o @ A & v, “  a
2U1eUad COVID-19 LLﬂZﬂ’)’]&JT@LLElx'iizWJ"ldiﬁL‘?iilLLﬂzgLﬂiWNLﬂuﬁdadaaﬂ’J@lQ@U

AN fRTULTUADWANLA DT

131 : (1) KKP Research (2) U3#nIdunanatsinanantaas IC Insights Waz Statista Uszaranalag aua. (3) SCB EIC 3



a9fsznauiAy eI Iaiigay iniinauaniaed uazdunuvading

el Global supply chain lugu OSAT asag limuindasaalignis

[ H %) 1 <&
Tnafianaduudvas 209 maluilsznanila mawmmlﬂgmﬂ‘[u‘[a g

a\y 1 a & a {d‘ o a a a o v
VI,‘YIEJLf]%g’]%ﬂ’]‘iﬂ‘itﬂaﬂ“ﬁuﬁ’)uaLﬂﬂﬂ‘iﬁ]%ﬂﬁ‘ﬂa’]ﬂiylu@laﬂﬂiaﬂ LLRSNUIBWNDIN

~a dl = H Q J ¥
Usznaunaznadauzy (OSAT) Nlzmalwladnsutonsuindnle

* uSuhium@fieylu Global supply chain fiataglulnyd

v a P v &
LL%"JT%&I“].I gl ﬁqiﬂ'i] NN E?'G]H A1 (Front-end)

Wafer fabrication &d:al#ina Technology transfer e

U o A ' a & o
AAINNNINEY ﬂ']‘iWGN%']%i?J‘SUﬂ’]iZ‘I']UY]?J(?‘IL‘Y]ﬂI%Ia ﬂ“ﬂ%ﬁj\‘i mtflué’faaﬁ

YARINIANIZAH LATBIA D HoelPURn1s uazszuy
BIANFILES MY R&D ﬁﬁmsamug&
MIFIETNNITIINIVYILHIWNIAM IANBIUAZNIAYA
) Lﬁaw”@uuWLwﬂIuIaﬁﬁ@auIawzﬁmﬂ’ﬁ”’lﬁﬁ]’%ﬂuqm
Usuuladsugrwnisuaaanawalaniilugaudnlan

g lval 154 990 HDD 'lug SSD
a ¥ v a o 25 & A
* lnafiaandaaaiwaisrsmilae wasen Ay waziai
A @ o @ o [ . X
wiNIwa Taiuiladudny&ImIu Wafer fabrication
dd” Cll ~ o > v U %] =1
 Inpfnniiiaenadivwiunisasuazlswasownauniisn
(Renewable energy) LT WRITWLFIDNNAALT WaIIUaNIUNINES

A & oA o @ @ .
QI L]J%Lda%vl?lﬁ’]ﬂm?l a\‘m’]iﬂ’liz:%’s’]\‘iﬂizL“flﬂluau’lﬂ@l

€e

A A a
NG dﬂaﬂﬂa’]dﬂ“ﬂ']ﬂaqlﬁﬂ%

T3

Tas9a3n9
asrsalne

‘

VLY]Ummymﬂ%nmamunmaﬂam‘m
Muwnalulad

a a U A & a (‘:i o [
Wugnunsndafudidiannsefingnanagy
gaslanvinldainisaancaany Global

supply chain &

Incentive

U%ﬁﬂlﬂﬂ’ﬁumﬂdiﬂﬂﬁLLNuﬂ’]iﬂﬁnul%ﬂ/ﬂ]U']Uﬁ;iﬁﬁ]lnﬁq@]e’l ﬁuﬁﬂ LLﬂzﬁ
ﬂ')"l&l(;fa\'iﬂqsqﬂaqﬂsaﬂiiﬂug'ﬂ\? 350 - 400 Aanb 1% 5 ?.I

v a o a o o A ] =
Iuﬂﬁ]'ﬂﬂuliﬂufﬂiuﬂia\lﬂqiﬂa@]ﬂ']a\'iﬂ%tﬂwqgﬂqﬂﬂlﬂuﬂaqwjjuwa

izﬂ'jﬁdﬂ’]ﬂLﬂﬂ"]ﬁ)oLLﬂZﬂ']ﬂﬂﬂiﬁﬂi&l”]ﬂu{iluuﬂt@hdﬂitL'YI?I Lﬁ'aﬂaumﬁgqm

(]
m’m‘n’m’m

* MIINEANIAIAWBERANIENII IHTIBIBNLALINNIZFII Impac

¢ ¥ A a o [ =3 =
219198 NLIDYITIUNITIWBINIING i’]&lﬂﬂiﬂiLLﬂﬁJﬂ’]i@N@(

Qu o

C%

(G R G A Va I3k Y a@aoﬁmmﬁua:mﬂiu‘[aﬁﬂ'dvl,;iﬁ'mau

q U

Tvnuiszine

~ L= | dlatv % ' nql/
nshuganisawnddnanngsdhgaasmnyuii
~ 1 A 1 Aq o
. Vlmﬂunavlnaommmsamumnmoﬂszmﬁluqm Nl

A& £ o o
nalula BUUgITI m‘lmuamuaa

€ Aaa

RUNDA

ngNgnaY TWWuazdlannyasin A 1laTuNIIFILRINNIY

d

adﬂuﬂuuammsmwmwmumﬂmgm (USsuineud 2562
o
dlwlnatidun

1 =~ 1 la. ; l:l
%’lﬁ%sl"i]LL&%&Jﬂ’Ii&\?ﬂ%ﬁ]’lﬂﬁ’l\‘]ﬂizL‘Ylﬂ!,‘w&l‘ﬂ%&l’lﬂ‘ﬂE‘!ﬁ

[

e 2566) LL&@GI%L%%’]’]Q@I“‘J aLannIawn

wsadltiWiuazBiannseiing

93,037

- -
wnduazdlasiad 21,500

qﬂm“ﬂiﬁuiﬂﬂmﬂ:fﬁ@ - 18,613

mMIwwng

A afiansasmuandalszing (BOH 25,000 50,000 75,000 100,000

4

YafANMIAIMB (L)



mwswmiwamuazﬁ'@umqﬂmnsé"\u Semiconductor and Advanced Electronics

Demand consortium

u IIJ\E\%(-:%% A MELTA =J|!ilr= (iﬁneon I’ @ I’Gt! G.é_)ilicon craft’

Nisshinbe Micro Devices Inc.

University consortium

‘ Short term demand : awﬁaﬁnmgﬂtmuﬁmv (Coop?)

(g

=

NEATYNINTINUTUNUZ W new o +
TlT YSyaned Tusaniidn
3 (Pre-sessional course) gaulIznauny T Uszaumsaidnem ugad
wnanwaud 3 3o 4 Semiconductor
Q
a Medium - Long term demand : ‘Viaﬂgmi Sandbox [ -
=P_- @1 Semiconductor Engineering
wnfnwnaud 2

TIT j §|
Uil 1-2 TR 3-4 U.In (wensdszinea) [ _-1

< o e———— | foma + f
) A | Usagnln Uszaumsoidnan
)» IUATINUF I ITUULANIEN I | BEwawzmy | ) . _
L <. Ao e } . | @1% Semiconductor  8@% Semiconductor o
ANUALANNIDUNE Semiconductor 4 | ,
SRR 05 e —  _ I Engineering Tnednsdszinea

e Staff mobility (Train the trainer)



Demand consortium

£\ nELTa =J,!i'r= Gnfineon. M

Nisshinbo Micro Devices Inc.

D ANALOG
DEVICES

@I’Gt! gilicon craft

University consortium

‘ ) wndnsfiavd 2 an
T‘T Mﬁ'ﬂ;ﬂmﬂﬂﬁ

-

0 1-2
a ludszina
») INLITINUI W Module NaLANIZN
. MulWidiannsefing Shm ErmriesliEier .
a1y szIne

L a dl
BNALIYUNIY 1.6

_.._
om0

Andfuddunmln

Inside Tomorrow's Tech:
Semiconductors, Smart
Electronics

goudsznaumstulszmneanse lu
wanifpuny a. ganuiwdalu

ﬂ%tyzyw% 81971 Semiconductor Engineering (wu4tiu 3

&

a =
Sure3aauln

LU

| SIRANIZNNIIEaUE
)
' 1/

&1 Semiconductor Engineering

|

I

Y . |
A% Semiconductor I
I

|

® ‘l%ﬂiglﬂﬂ: L%QNIUUﬁU (LL]J\‘]Lqu 3 LL°l|u\1)

goulsznaumsbulssing

*  audszine : WHanluany U LaTE

NAWIIINAINUADINITVAINIALANTU LA LATI
ﬂs:ﬂauﬁuﬁagamﬂ TSMC asauAgu Value

chain 43 &% ewA IC design, Wafer

\fabrication LLae Assembly and Testing

Content

. 9 A wad v o va A
® Practice : L%uﬂqiﬁﬂﬂQu@ﬁaa@ﬂaﬂﬂﬂuﬂ?qugﬂLiﬂu&n I@I HIS[1N%)

Usznaumaaniaiusiv wazdniumsly v, sawdsznauns

e National  training center NAANUNTaNA BLATEINOUAS

=
(SifTeh gl

eXe

~

National GNUTEINe
Digital content / Training center Usznaumsensdssine
Knowledge Practice
Equipment. ‘Process/Module
45credits 45 credits
o O
, . 2 : Intensive co-creation
e | [ TSMC Competency-based : NANT 1) + Practice
Manufacturing Advance IC Design 1 [
i 2 credits | AT e S~ 191 i i . . . i’J&lﬂfUﬁﬂ’l%‘iJizﬂElfUﬂ’li
- School / ® A1ANg ] : WalW Digital content NA1IALUUNITNIU National University Consortium : )
) ' latform WazinN35 Train Facilitator 19 TUN13L38UHN% Digital AILANITIINAAUATNIIOUS
Module-based education: Module na9N P 9

%é’ﬂgmﬂmamaaﬁsxmﬂﬁm%aﬂhﬂ 3.

L e e “ y FIURDY BRIV Iz AUKE
INUNWIANIANBLA TR

- > . Iﬂﬂl“ﬁmmtﬁmmmua:
FTEITIRULLRENINEINIVDIA ¢

Y e 4 ve o da NINLINTVDINIALANT
UAIINLRY Lwa’l,ﬁ”l,@ummmmqmmw

INTIVIANTANTN

LATNINIWIBINNLNLINE

/




Semiconductor Engineering

il
Year 1 & 2 : )

Phase Il & lll: National Sandbox for Higher Education in

2" Year

Year 3 & 4

d

L

g »

Fundamentals in Science and

Engineering

Technical Core &

Industry Co-Op

Technical Electives

Int. Internship

High School

6-month
Internship

@
o
=2
Q

Bachelor's Degree in Semiconductor Engineering

Year 5

Track I: Domestic Academia-Industry Research

Track II: International Collaboration
with Partner University

.

-
SOla
))) Master Degree in

Engineering

+ Industry or International

Internship Experience




Common Technical Modules

Major
Module Semiconductor Assembly
IC Design Semiconductor Fabrication
and Testing
Common Digital Circuits and Losic Design
Technical
Modules Electronic Circuits and Systems

Introduction to Semiconductor Manufacturing and

Clean Room Technology and Contamination

Electromagnetic Fields and Waves

Electronic Material

Semiconductor Devices




Specific Modules

Specific
Modules

Digital System Module

® Computer
Organization

® Digital Circuits
and Logic Design

® Digital Systems
Lab.

® Microcomputer

Project Lab

Semiconductor Fabrication

Technologies Module

® Specialty Chemicals &
Gas for
Semiconductor

® Thin-Film and
Vacuum Technology

® Fundamental of

Plasma Processing

® The practice of
Semiconductor
Manufacturing

Process

Industrial Standards and

Quality Control Module

® |ndustrial Standards

® Quality Control and Six

Sigma




Specific Modules

Mixed Signal Module |Standard and Safety Module | Assembly Technology: Front-of-

Line and End-of-Line Processes
® Occupation Safety

Module
Law
® Industrial Standard ® Front-of-Line in Assembly
Technology

® End-of-Line in Assembly
Technology
® Advanced Lab. in

Assembly

Integrated RF Systems | Electrochemical and Process | Reliability and Failure Analysis

and loT Module Technologies Module Module
® Design of Digital ® Electrochemistry ® Automation Systems for
RF Integrated Process for Electronics Manufacturing
Circuits Semiconductor ® Electronics Manufacturing
® |nternet of Things ® Semiconductor Process
(loTs) Process Technology ® Advanced Lab. In
® Embedded ® The practice of Electronics Manufacturing
System Semiconductor
Manufacturing

Process



Industry Consortium
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disshinbo Micro Devices Inc.

University Consortium

National Higher Education Sandbox in Semiconductor Engineering

] Semiconductor Semiconductor
IC Design Fabrication Assembly & Testing
/ GE (12 Cr) \ / GE (12 Cr)) \ / GE (12 Cr.) \
Science & Math Science & Math Science & Math
(27 Cr) (27 Cr) (27 Cr)
Common Tech. Common Tech. Common Tech.
Core Courses Core Courses Core Courses
Major Tech. Maijor Tech. Major Tech.
Core Courses Core Courses Core Courses
Major Tech. Major Tech. Major Tech.
Elective Courses Elective Courses Elective Courses

K (24 Cr.) / K (24 Cr.) / k (24 Cr.) /
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Inside Tomorrow's Tech:
Semiconductors, Smart
Electronics & CEO Insights

Common Module (2 hours)

Instructors

« Ussswid s R wd dunanssumsusms
usdn 88nou nswd nnlulad i (vou)

f maansmsyd as.afidur suyeuur
.
»

as.alrssad duiomusod
+ Manthanedwiu Smart Electronics

usdn van. o (umiou)

| worntunasa
01 Common Module 1 Introduction

02 1. Global Journey of Semiconductor Products

1.1 Course Introduction

1.2 Overview of Global Semiconductor Market

1.3 Semiconductor Technology Evolution and Trends
1.4 Semiconductor Ecosystem and Value Chain

1.5 Semiconductor Design Process

1.6 Semiconductor Manufacturing Process

@ G QD

Common Module 1: Inside
Tomorrow’s Tech:
Semiconductors and Smart
Electronics

\SUBUAT

03

https://sandbox.degree/

Topics

1. Wafer Fabrication: Opportunities & Aspirations in Thailand

2. Global Journey of Semiconductor Praducts

Instructors

ANEAS19158 as.aAUUN susyuuUn

walulad 91da (unv)

as.afiassaul dutasiusau

2. Wafer Fabrication: Opportunities & Aspirations in Thailand

2.1 Course Introduction

2.2 Semiconductor & Advanced Electronics Global &
Regional Trends

2.3 Value Chain & Key Players

2.4 Significance of Wafer Fabrication

2.5 Opportunities for Thailand

2.6 Silicon Carbide: New Potential for Power Chips

2.7 Challenges & Opportunities in Talent Development
for Wafer Fabrication

2.8 Summary

o Usgs uduinidneddunagnssunsuiuns usev 3dnou AsTwi

o HuiinAnEYingu Smart Electronics uddn Uewvi. 31576 (dmnyw)
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wYU4 IC Design

LYUd Semiconductor

Assembly and Testing

LUUY Semiconductor

Fabrication

Analog IC Design Engineer

Electrical Engineer /

Electronics Design Engineer

Fab Process Engineer

Digital IC Design Engineer

Test Development Engineer

Equipment Engineer

Embedded System Engineer

FA Analysis Engineer

Quality & Reliability

Engineer

Electronic Engineer

Test Product Engineer

Advanced Packaging Process

Engineer

Test Development Engineer

Advanced Materials for

Packaging Engineer
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Major sUluuMsAne (Model) UUTUAANAINIIALHER

Tuusaznisfnen (AW)

2568 2569 2570 2571

N1999NLUUNITIIN Model 2 U: Sutinf@nwau U.e3 U 2 (1Sau 170 170 170 170
(Integrated Circuit (IC) Design) 2 %)

Model 4 ¥: Sugau .6 (5eu 4 U) 0 230 230 230
NSHANLYNADUANLADS Model 2 U: Sutihdnwiau U.s3 U 2 (1Seu 130 130 130 130
(Semiconductor Fabrication) 2 1)

Model 4 U: Sugau 1.6 (15uu 4 V) 10 170 170 170
n1sUszNaULasNAdauszuUaUnsal Model 2 U: SutinAnenau U.ns U 2 (Seu 100 100 100 100

815796211 (Semiconductor Assembly |2 V)

and Testing) Model 4 U: Susau 1.6 (5eu 4 U) 40 150 150 150

sauneazunIsAne | 450 950 950 950

SAUNIVILA 3300




University consortium
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