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ANBSU15I82Y

01239201 qmamnsiumﬁﬂaué’nmaﬁﬁmé\’u 3 (3-0-6)
Introduction to Semiconductor Industry
Uszifveaafinoudnnes geamnssusedulan watnnatn nizuiunssdn nns
ponuUy MIvadey waslaguniu yiaundn wurluy Armnanie weluladiinlu
HANSENUNLATENT KansEvUABAIAneN Tonanisendn gAY
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 gunsalidinduaniAes 3 (3-0-6)
Semiconductor Devices

aulifuaznisinewmdnedinoudnnes woundsnuuasimnuszgludneudnimnes

ﬂalﬂﬂ’ﬁm?{QUﬁﬂ@QﬁQWWIUL%ﬁﬂ@uﬁﬂLGIE]% i@&l@i@ﬁ—Lgu iaw{aiaw—mjﬁﬂauﬁmmg

Iﬂiﬂﬁ;"lx‘i ﬂ"lﬁﬁ?ﬂ’]‘l«!LLaSﬁmﬁaﬂﬁﬂl‘if\]ﬁ’ma\‘mi’]u%ﬁLG]’EJ%?E]EJG{EJLLUUE{EN%’J (ﬂlﬁﬂﬁ) LS UDN

niudamesnaauLuulang-senlen-wireudnmes (Woaa) QUﬂiﬂJ%LﬁﬂwsaﬁﬂéLLaﬂ

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.
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01239211 @danasiiu 3 (3-0-6)
Algorithm
Tnssarsayauardanaifiudownuy wnrddu ausn A Sane3fiunsSesddy wm
Fanatauasmsnum sane3TiuuuuLUaziensus nLaznTen s Sane3Tiuuuy
azluu MslusuNTUTInadn Wvguml,amw%ﬂ% ﬁcymﬁmmmmnaauﬁmaﬂoﬁuL’Jm
Bawvunn Sane3fiuuuuvuny Sanedfiudeiuda Tymmsmaiivngan sane3ii
dwuimnssulwrhnsundaymsanesfinlngluniesiledmnssy
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.

01239212 U{URANTTLUUAIING 3 (0-6-3)
Digital Systems Laborator
FurdideaSeunnnou : 01205241
miﬁﬂﬂﬁﬂ’ﬁmmaﬂmwmﬁLﬁ'mﬁumwsaammmwsﬁﬁﬁ’aLLazmismﬂmﬁl%
ABNAADITETUNITOBNLUY AMTHINTIUUITITALIT NIFAAATIZI N15IUALNITAN
ae ﬂ1Sﬁ%ﬂi%UUﬁ%ﬁauuqﬂﬂiﬂjﬁﬁa%ﬂLLUUIUiLLﬂiiJVLC; (GIIE)
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).

01239213 UfuRn1saunsalilineudninas 1(0-3-2)
Semiconductor Devices Laboratory
SuniideeFeunnnou : 01239202
msiinUfdRnsuaglassnuiifefugunsaiefineudnines

Lab practices and projects related to semiconductor devices.
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01239214 293951 YAALEHAN 3 (3-0-6)
Solid-State Circuits

JeigaeFounniou : 01205242

[ o a

Iﬂiﬂﬂ%ﬂﬁu;ﬁﬂu%@ﬁﬂ%i%ﬁﬂEJail‘J,QJ,’]m Nﬁ]ﬁsumaafgzgmmﬁ%ﬁums N1IDBNLLUUY
N’-ﬂwmaé’@@wmémmmﬁﬂ%q FaNToId Y IMLUULONAN L%uL%agi’mqquﬁ ROk
SURLRRRIATON Lméﬂaﬁsﬂv\luamwsﬂ’mﬂuLmﬁuIV\IVTW UszaunsaufoRaielunisly
Lﬂ%‘l@ﬂﬁasﬁlﬁﬂaaﬂLLUULLa8ﬂ”liﬁ%jN'N’ﬂiUuLLNQVlﬂa@ﬂI@EJI%’N‘\]?UEIWBﬁwmﬂmL%ﬂﬁﬁLﬁUﬂqi
uasnIIUTanesLUUSeERBdett (Tiaf)

Basic amplifier 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).

01239215 Sz‘U‘Uﬂ'JUQSJLLUUL’JmGiaLﬁaQLLazizUU{]auné'U 3 (3-0-6)

Continuous-Time Control Systems and Feedback System
JwriideaFeuuiniou : 01205216

Ustlowuvasnsuaundulunsasdidnnsedng nsasiawuusianuasnsnevaues
YaesEUUl LAY @issnmuesszuuUoundy welamadusn inamatesamuedun
am nseenwuululamumnud nMsvawenud Mnduesune fesrmenasUoundu
91 ﬁ’aﬂwﬂmmﬁ’m%uayu 295adengU 299sudaslinssuuuaing s 1993
poaTalames miﬂﬁﬁaﬁﬂumiaaﬂLLUUN%J@uﬂé’U

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.



Page 28 of 46

01239221 @1SATRNIZTEMIVIUAULTAIUANADS 3 (3-0-6)
Specialty Chemicals for Semiconductors

[

waluladage1nniuasialinnuuIgnsas Jaguazaisiaddmsunisiundinesen

Y

s
a 2

ns1l walulagnisinnseunivaisiaiiannuuiansge Januazansalldmiunseuiunms

9
vy

waeulawndl JanuazansiaddmsumalulagnisvilvinuRusey
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.

01239222 nszurUMSASRINIHANE WS UIUAUILTnUANADS 3 (3-0-6)
Electrochemistry Process for Semiconductor
wqwﬁﬁjugmmaamﬁm%’ljﬁ ﬂ{]%@ﬂ?\lﬁ%ﬂ&j Gi'igu@]' LSIAULAY NaAERS wazvas Ly
launiindvesdidninga waluladnisyuaislinn nislsauuagnismaaoy gaamnssu
il wummed msiedeunelans
Basic theory of electrochemistry. Faraday Law. Double layer. Overvoltage,
Electrode dynamics and thermodynamics. Electroplating technology. Application and

test. Electrochemical industries. Batteries. Metal electrodeposition.

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

'3‘v1mma<ﬂ§uazmcﬂiuiagqiyaunmﬂ msﬁﬂﬂﬁﬁ’ﬁiuﬂizmumﬁzmaﬂéuma faw3a

wanau waznsufduiuseslessuiuiiuin n1sflnufoRlunszuaunswanauuasdiuas

leseuvesilanuns msinufdilunszuiunsiadevlowd Auiduamsauaziandiety

vosflanun Tasvasnaflay nmsdieszvflaunauasiuiy Msunsnszane Uinseuagnis

wUad dauufn1anaveeiauuig



Page 29 of 46

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.

01239224 n1FAATIZATEguasmAianIsAuAdnyzaUnsaliglinauannas 3 (3-0-6)
Material Analysis and Device Characterization Techniques
nsiinufsanislanassganssel nmsilnufdRmstinseniiuia nisnufoinisiag
wlans il msfnufiinsuuaanlealnd msinufoinisTesenidundosuuniuin
slouuun miﬁﬂﬂﬁﬁ’ﬁmﬁmeﬁmamm;@m
Microscopy  practical  training;  Surface  Analysis  practical  training;

Chromatography practical training; Mass spectrometry practical training; NMR analysis

practical training; Thermal analysis practical training.

01239225 gunsaliginauANABsNEN 3 (0-6-3)
Power Semiconductor Devices
29953 BINsTRards iafl uae Tvdawmes Mds veawarads led0 ledmas
Power Rectifier; Power BJT and Thyristor; Power MOSFET; IGBT (Insulated Gate

Bipolar Transistor), Power ICs.

01239311 Ugun1slasanudulalasrauiines 3 (0-6-3)
Microcomputer Project Laborator
SuniidaiFeuanniou : 01205241
msfinUftRuaslasseuiiiendululasoufinmes

Lab practices and projects related to microcomputers.
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01239312 FYUUAIUANLUURAHATALAZNITOINLUUAIAIUANLUUATINS 3 (3-0-6)
Discrete-Time Signals and Systems & Digital Controller Design
JuiideeSeuannou : 01205216

Fuaanameiowazdyaaiailunewdies ﬂ’]if‘jm‘”’;aéml,azﬂmﬁmaaLaa%a
mMslesenaUnay N1TARVUIALASNITHNINA YR 10U mSLLUamdﬁEJi‘lﬁ,J'm'aLﬁaﬂ (DFT)
LLazmiLLUamlL'%EJ%@EJWQ%@L%% (FFT) watlansuuasuan iswsgaagaﬁfjuéfwsm NANTENU
Mnnsmeulng nafisumiandunisaeleunatlunaiiestuiandunisaneleuian
pawiios MsdnTnanuadssvessruunatluneiiie N1598NLULIRINTBIRIVALUY
wowlleans loloans mssenuuuimuauAdvialagleisnsesnuuunlaaaly 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.

01239313 nswaAeasTINtlasdy 3 (3-0-6)
Introduction to Integrated Circuit Fabrication
Guyaﬂ"mumi’aﬁlLLazqﬂﬂiajﬁmi‘f’uqmammmﬁLﬁﬂwiaﬁﬂéuazme‘ ATNTIY
ATEUILUAITHAANDS AMNTILNTTUIUNMTUNE NSAUNEIMNT N n13d nsiAdeu
Tans N1509NTLATUAIBAIILTOU NITUNS mﬁﬂqﬂlaaau AM3uAIR NIEURE naes
qavssAUBldnaTeuLazLT MIeevanadimBidnmselnauagmauas Tanuilue
froufnAes N11991ARI995579
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.



Page 31 of 46

01239314 1A596319ABUNIADS 3 (3-0-6)
Computer Organization
JuiidesSeuanneu : 01205241

szuUTuIL WIRTadnnyuandedfu unsTTiyafdadmiussaulTiaiunse
TWsunsula AMEILOATUUS A1B1LAT 09 AW INTTAILIBITAIT (18TALDA) N15E519
TUsiwawoswuusaudissavuuulnmla TaswEsaunemus mangssiu vueaus
L@l ou “Uy’e]EJﬂL’JyuLLﬁ%ﬂTﬁJE]UL“UyW/ﬂ’]iE{G’@E]ﬂ TEUUVUIU Imammﬁ'mﬁ’umiaamwu
andnensaulalasreufiunesinglgnfdsiianuuin Gav)

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).

01239321 nguaneaNUaanie N1 2 (2-0-4)
Occupation Safety Law
unth N33RnseTiewsie nsedusunTe nsdeansdunsne
Introduction; Occupational hygiene management; Hazard recognition; Hazard

communication.

01239322 AUFILVBINTTUILNTRILUNAIEA 3 (0-6-3)
Fundamental of Plasma Processing

ﬂﬁﬂﬁwmﬁmﬁwqwﬁﬁaﬁu waflwanau oy samansaiivemwanaun n1s
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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.

01239323 walulagvasnszurun1sauwdnauanings 3 (0-6-3)
Semiconductor Process Technology
MRS BULHLLINESTANDUY ANTINNTEUIUNTHANIIISTIN MIAUNAINATIT 113
sondiadu n1sugnleseu msadeulawniiuaznianienn nisindeulany nsfansau
MITAMULATILAYNAFNERS NNSTINNTEUILUNTS
Silicon wafer preparation. IC fabrication process overview. Lithography.
Oxidation. lon implantation. Chemical and physical vapor deposition. Metallization.

Etch. Chemical mechanical polishing. Process integration.

01239324 U{URN1INIEUIUNITHARGIULTADUANIADS 2 (0-6-3)

Practice of Semiconductor Manufacturing Process
JuiidesSousnou 01239323 13e nioury

nsilnufifinssurunisazenn nsinufRnisuulagufoinisuagnszuaunsda
mﬁﬁﬂﬂ,ﬁﬁ’amiﬂizmumiaaﬂ%m%’u/ﬂWSLLWﬂw{amm;au nsAnUURNIeUKAENIS
Fundmosenns i Lwﬂiuiaﬁqﬁyﬁmmmﬁaagu mﬁﬁﬂﬂﬁﬁﬁmﬂumimﬁaumyasts
admmesuazilanuis msinufRnslunssuiumstaisnauazied msinufoRnislunis
AnnevinudnunrenUnInlelinouinines

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.
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AARANIUSUIAINTTULAZINATANINITNAADY 3 (3-0-6)
Engineering Statistics and Experimental Technique

szflja:yja %@%aL%Qi’]EJaSL’SEJﬂ mmi adAdanssainn Anmunvziduuaznsuanuag
mmﬁwmﬂu ﬂ']iLL"i]ﬂLL"i]\‘lﬂ’l’i?j:iJf;f'JE]EJI’NLLaxﬂTﬂ{ijﬂﬁu mimaauamagm N198UNTU
Aadeuarnsloe mnzauTesnsUSUEY MTmsnnuLlsUsiusaznisly
U MIAReBIAYNTIANY MNSAIVANNTTUIUNNTNNEDA msﬂisqﬂﬂ%%%mswaﬁﬁ

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.

sevigulauINANUTEWA 1-6
Study Aboard
miL?EJugjLLa3‘1/@’@,114?mma&mmm?mﬁ'awzLﬁauiuuwﬁwma”&mlﬁwismﬂ
nssufsmeindulununamvesmiinerdeinunsaans
Learning and self development from courses taken in oversea university. Credit

equivalence according to Kasetsart University regulation.

3 ¥ = 1
E]\‘lﬂﬂ?ﬂugﬁ]ﬂﬂﬂ’]iﬂﬂ‘lﬂ’m%‘iﬂﬁzmﬁ 6
Body of Knowledge from Oversea Studies

a

AN IWEYIRIMINSIUwiinouAnnes TuseiudIaaes Nldnamedouseuly

a o 4 9 ' = =~ ' a i
UR1Iny1agnIvdnIy ‘L!I‘LW] NUTENA NITLNYULAYINUIYN mﬁulﬂmmmm%%d
URINYIAULNWATATEARNT

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

University regulation.
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01239399 N3HNUIAFMNTTY 0 (0-45-0)
Industrial Internship
nsflneuanvivnimnssuedaeudnines luanulsEnaunIsenyu NuILIY
AAss MneusEianae viie anufnw Tnsszesnanduduaulinesna 240 dalug
uarlunosnd 30 Juvhnis elvlavszaunisaininnisluufoRauiilnsuteuning
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.

01239411 N15AATITMLTIGDUY 3 (3-0-6)
Complex Analysis
WendurasfuUsidewey aunsaundad-Siu sufindaluduvosten oy
Bufindaveslad synsumiassuaranisun nquiaiunnasvedlad aiengruveatandy
AAs1e9 MIUsziuAaIuanag nufivesgi mivszfiuamsduiinfauuudidain
BUN1U0999TuAY Bufinfanouisvesusuiv
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

residues. Liouville’s Theorem. Evaluation of definite integrals. Jordan’s Lemma.

Bromwich contour integral.

01239412 N15IATIZHRAZDDNLUUINATIINAING 3 (3-0-6)
Analysis and Design of Digital Integrated Circuits

AUMTNElUAIUNTOENKUUITATA 995D UIDTADTWULTNDE ALa1Y b

miéqé’gyjzyﬂu miﬂizmmmmwmﬁwizqLLm N1551940U M3UUTLIALSITANe LAY

ussFuNAY 2asITadany uazideddu Tassasnanisdiwan madeuns n3nszans
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AYNITUNTAINT



Page 35 of 46

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.

01239413 gUnsaliwfinaudninasdugs 3 (3-0-6)
Advanced Semiconductor Devices
sesmenefidu niudamesuuuTosnedesta ueaa AaiuUszqued Q‘Uﬂiﬂjﬂ’]i
oelouuszy Wuwesiinwaweainduea Muin niudamesululs nudanes
N@ﬁLWﬁLL‘U‘ULﬂmﬁj\‘iﬁﬂﬂgami@ULLﬁ%LL‘UUﬁ@Qﬁa ﬂ’]‘Wﬁ’JZLIGU’eNLV]ﬂIUIagL%QQQUﬁﬂLm@%LLﬂﬁ
NTLUIUNTHER
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.

01239414 A159BALUUTTUUAINALTITDU 3 (3-0-6)
Design of Complex Digital Systems

maaaﬂLL‘U‘ULLazmiﬂ"wLﬁumisuaaiz‘uuﬁ%ﬁammmimﬂasﬂ%mmvmmmaﬁmn%
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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.
01239415 N199BNLUUINIIIINAINABDN 3 (3-0-6)
Design of Digital RF Integrated Circuits
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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.

01239416 ﬂ’]iVIﬂﬁE]Ul’e)‘?iLLﬁ%ﬂ’]i’e)’e]ﬂLLUUL‘ﬁ’e)ﬂ’]'i‘Vlﬂﬁ’e]U 3 (3-0-6)
IC Testing and Design for Testability
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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.

01239417 ASAIVEDUNITODNUUUILDALDE LD 3 (3-0-6)
VLSI Design Verification
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Verification methods for VLSI design including formal verification, functional

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

01239418 N9UIUNTTDBNLUUNINNIEATNYDIINATTIU 3 (3-0-6)
Integrated-Circuit Physical Design Methodologies
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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.
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01239419  wgefauuuimaninirdmiunisussenddtunisasiaiawuy 3 (3-0-6)
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Electromagnetic Field Theory for Smart Sensing Applications
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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.

01239420 msenkUUIEUUAIUANlAsTdwuUT e aTugy 3 (3-0-6)
Model-Based Control System Design
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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.
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Analysis and Design of Analog CMOS Integrated Circuits
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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.

01239422 A159INLUUNITTINTNDEFY Y I0UHEN 3 (3-0-6)
Design of CMOS Mixed-Signal Integrated Circuits
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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.

01239423 nafan3ABUANEMSUARINSNABUANIADS 3 (3-0-6)
Quantum Mechanics for Semiconductor Engineers
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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.

01239424 miaanquwa‘s's'mﬂfnu?ﬁwq 3 (3-0-6)
Design of Radio-Frequency Integrated Circuits
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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 ampilifiers. Frequency synthesizers.

01239425 n1se@NLUUBLANVTBTndA&Y 3 (3-0-6)

Design of Power Electronics
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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
examples, such as motion control systems, power supplies, and radio-frequency

power amplifiers.

01239426 \A3asiloTILIBUALNITEONUUY 3 (3-0-6)

Biomedical Instrumentation and Design
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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 waaulndiannsaiing 3 (3-0-6)
Optoelectronics
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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 usTafmsiiniinouAnineiuaziATasiionngay 3 (3-0-6)
Semiconductor Packaging and Testing EQuipment
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Dispense. Clip/Die Bonder. Wire bonder. Reflow oven. Molding equipment. Trim

form. TMTT. IC Tester (ASL1000, T120, SG9000).

01239429 nszmumwﬁqﬁmﬁ%’jugq 3 (3-0-6)
Advanced Packaging Process
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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.

01239430 UfuRn1smsvewlinaudnnasuaznimagay 3 (3-0-6)
Practice of Semiconductor Packaging and Testing
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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.

01239431 n1sdrAUIaudmsUNIsHAnTlad 3 (3-0-6)
Heat Transfer for IC Fabrication
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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.

01239432 wialulaglssnuwlinouaninas 3 (3-0-6)

Semiconductor Factory Technology
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Plant construction and facilities including planning, schedule, budset, 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.
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nswAauHuasTRIL Tk 3 (3-0-6)
Introduction to PCB Manufacturing
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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.

AITDLANIZN A TUNTNAATIADUANLADS 1-3
Selected Topics in Semiconductor Fabrication
Anwwihrefiuaulafidunisussgnaviowaluladdugaiiisivestu nisudnledly
awivimnssueiineudnmes
Study in selected topics of advanced technology or applications related to IC

fabrication in semiconductor engineering.
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Special Topics in IC Fabrication
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Study in special topics in IC fabrication.

U Y v a a / -4

RIVDNLAYATUNTITINAALYUADUANLAD T 1-3

Special Topics in Semiconductor Fabrication
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Study in special topics in semiconductor fabrication.
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aAvnaANEn 6
Co-operative Education
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On-the-job training as a temporary employee to obtain experience from the

assigned project in semiconductor engineering.

TASI9IUIAINTTULUABUANLADS | 3 (0-9-0)
Semiconductor Engineering Project |
MsBurlassuRuaulaluavidnssuwlneua numas

Initiation of interesting project in semiconductor engineering.

nseudiulsTaunsalausiinauaninas 1-9
Experiential Learning in Semiconductor
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Experiential learning to connect theories and knowledge learned in the

classroom to real-world situations. Critical reflection through presentation

o Y [ a & a <
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Selected Topics in Microelectronics
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Study in selected topic in microelectronics.

AUNUIIAINTTULAADUANLADS 0 (0-2-1)
Semiconductor Engineering Seminar
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Presentation and discussion on current interesting topics in semiconductor at

the bachelor’s degree level and plant visit.
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01239498 Ugymiawdululasdiannseiind 1-3

Special Problems in Microelectronics
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Study and research in microelectronics at the bachelor's degree levels and

compiled into a written report.

01239499 lassuidAInssuwinaunniaes |l 3 (0-9-0)
Semiconductor Engineering Project Il
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Accomplishment of Electrical Engineering project.
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