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Electronic Circuits
247-211 AadszAuwsansiagah
o ) 3((2)-2-5)
Semiconductor Devices
247-212 Fyaauazszuy
) 3((3)-0-6)
Signal and Systems
247-214 malulagmseanuuuled
) 3((3)-0-6)
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Introduction to Semiconductor Manufacturing
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39 3 AamsAned 2
o o 4 o wuenn
WAV Y9I e v
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o o 4 = wqenn
SN P31 on Y
(usTene-UfuRA-Anudenias)
247-200 ARAANENTIAINTTU 3
o . 3((3)-0-6)
Engineering Mathematics I
247210 2easolénnsedngd
o 3((3)-0-6)
Electronic Circuits
247-211 AssgRugansiaia
. ) 3((2)-2-5)
Semiconductor Devices
247-212 Fyaauazszuy
. 3((3)-0-6)
Signal and Systems
247-214 welulagmseenwuuled
. 3((3)-0-6)
IC Design Technology
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1(0-3-0)
Electronic Laboratory |
332-244 NSz IHARaNTRas TRy
i ) ) 3((3)-0-6)
Introduction to Semiconductor Manufacturing
XXX-XXX | GE2A M3AnLTanssneuasfiiay
. ) . 2((2)-0-4)
Logical and Numerical Reasonning
54 21((19)-5-39)
B 2 aansiinenii 2
o o 4 = wqenn
NI CoRL il o e
(UFsEne-Uj un-AnvINIEAULEY)
247-201 ARRFAEASIAINTTY 4
3((3)-0-6)
Engineering Mathematics IV
247-213 auuudmaninihuazadu
- 3((3)-0-6)
Electromagnetic Fields and Waves
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316202 mMyATzAianuasmadansimuadnuuzgunsaiansisinh
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XXX-XXX | GE2B n13fAndessuy
2((2)-0-4)
Systematic Thinking
37U 20((20)-0-40)
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AABUIN R
AN5UNYIIEIVINIULUING OBE

n. nunIvRnETialY

GE 1 mMwnazn1saedns

890-102G1 A wdenguludIndszaniu 2((2)-0-4)

Everyday English
sngdgvepuUBEUNIUneY : bl

1
a

n1silawazniseunwIsInguitilonilnddnazlidudou inedulaanuddgyuas
wanden Lensakazduiunsdmiunmmawasideuiedeaslutiolszaniu
Listening and reading familiar and simple topics to get the main idea and details;

grammar and expressions for speaking and writing for everyday communication

890-103G1  arwdenguniauly 2((2)-0-4)
English on the Go
sIvUsAUREURIUnaY : il
nsiliuazniserunudinguietuideiiiutiogiu ieanudila n1sasuuaznis
A hensaluazduaunmiidudeudmiumayauasnsdeuiiodoasluuuniivainuas
English listening and reading, current topics, comprehension, summarization and
interpretation; complex grammatical structures and expressions for everyday spoken and written
communication in various contexts

890-104G1  MW1dINquYARIA 2((2)-0-4)

English in the Digital World

sInUIAUREURIUnaY : Ll

nsflauazniserunmdingululanddsia: n1sldneudsunilaagsukiunisyanaz
\WeupEg9iiaTalg Il

Listening and reading English in the digital world: critically responding to listening
and reading texts through speaking and writing

890-105G1  ANWNBINOHTIIVINT 2((2)-0-4)

English for Academic Success

sgAvvsAusEurunoy : Tl

NSHUAENITOMUNINTINGUUTIYING MITHATILRATTANINT NMTNARRENISTEY
\euansanudniuseasegaiinnsaey o

Listening and reading academic English; analyzing academically; critically speaking
and writing to express opinions
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GE 2 NM1SARIUIAUAR
NNSANLTINTINSLAZAAY

895-211G2A  MSARNUNHANTIUNENTAl 2((2)-0-4)
Thinking and Behavioral Prediction
sedgUsAUREuEIunoy :  laidl
n1sAndndula nisnernsaingingsu n1sdrsalyniBanginssy n1sAasisian ng
WyNTad
Thinking, decision-making; behavioral prediction; behavioral problem exploration;

predicting equation analysis

315-100G2A  mudnAal 2((2)-0-4)
The Art of Computing
s1eAvUsAuBEUEuneY ¢ T
AdlnAERSSaUR FuuunIndnanitiion1sandudin sonile A1510990 N3
swsmardanstoya malieneitoyadosiuuarnisinaue

L =)

Mathematics in surrounding; mathematical modeling for life; interest rate; annuity;

collection and management data; introduction to data analysis and presentation

473-001G2A  Ruvaifassau; 2((2)-0-4)

Financial Literacy for a Better Life

swIvsAuRsurIunay : il

AUEIAY YOULIA WAENTEUIUNITINUKUNTRUAIUYAAS N15TAT1UNITRUEI
UARA N153AI1ZAIUNIIRUAIYARE N15UIN558lekas18918989YARANTITINUAUNIE N15UTNS
WJ’]?JL?%ENLLE‘]%W]?U?%?}]’U%?M NITINBNUNTTODULUATN1IAINU mﬁmmmﬁamsmﬁam

Importance, scope and planning process of personal finance; preparing the personal
financial statements; personal financial statement analysis; managing personal income and

expenses; planning for saving; and investments

473-002G2A  MIBINUNIRUINBNITAML 2((2)-0-4)

Reading Financial Statements for Investment

sgAvvsAuSsurunay :  laidl

mmiﬁugmmiammmmumilfm ULARIG LTINS wﬁﬂwmnu JUNTLLALNU
an indeadielunsinszinnemsdu myessaninedes Ussansamlunisindiuau Ussansnmly
nMssanmiian mnuansalumsvimls wazyaA1YeeiaNg

Fundamental of investments and financial statements; statement of financial
position; income statement; statement of cash flow; statement of changes in owner’s shareholders;
financial analysis tools; liquidity analysis, operating efficiency, leverage, profitability, and firm’s

values
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142-010G2A  Anludranth @ansiseunsdeulunendings) 2((2)-0-4)

Organic Thinking

sredUsAussudunou :  laidl

N13AnIATIZY N1sduliugrunasn1sauu Jeauuigiu n1sAnkuuentelazaiunily
nsAuvdeya nsrumdymiuaznisuitagn Mg assnaEns N15RTEiideiaiay nsidenles
LAENSAIeETIAANNeY NSty

Analytical thinking; presumption and assumption; hypothesis; convergent and
divergent thinking; data finding;, problem and solution finding, predictions; logical, numerical

analysis; relating and creating things; value adding

NITAALTITZUY
895-221G2B  m1sAAnUNsHAULBesEUY 2((2)-0-4)
Thinking and Systematic Problem Solving
swInUsAUREURIUnaY : il
NSAALTIIZUU N1sARLAdgnIaNsEUY Msdsdgnileseuy msiaseitynias

Systematic thinking; systematic problem solving; systematic problem exploration;

systematic problem analysis

895-222G2B  N1SAALTIINING 2((2)-0-4)

Critical Thinking

sregUsAUEEurIunoy :  Taldl

N5AMEINNG NMIRTRdeuAUARLaTAITeTemUBardIRL NsuATmnee
\uszuunazaivassd nsdoasanudauaznisnovausuilegninindedisiingrauazaiiiassdly
Uiundivianuans

Critical thinking; examining one’s own and society’s thoughts and beliefs;
systematic and creative problem solving; communication of thoughts and response to criticism

rationally and constructively in diverse contexts

895-223G2B  ANe3198Y 2((2)-0-4)
Cultivating Happiness through Positivity
swInisAuReurIunaY : Ll
ANUAATUAIINEY TTAANINUATENIE AUAALTIUIN NTAATUNITYINIY AUAUTY
AMHENTLS Anuguiun1sAnw wazn1suseyndsduuunisanunldlunisaiuinuaznisvininy
Thoughts and happiness; thinking methods to set the direction; positive thinking,
thinking, and work; happiness and relationships; happiness and education; application of thoughts

to life and work
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895-224G2B  m33nzludInuszandu 2((2)-0-4)

Logic in Daily Life

srgAvvsAuSsuruiou : Tl

NsAAMIINE JUKUUNSImARawUUilsle guily Lazasidy MsdunaLazRIEInY
nsfigatnnuaumnaunataznsUszidunaidede nssnith unumvesasinglunisesulovng
Inemansuaznsidniwn msuitymegiaduszuu

Logical thinking; forms of deductive, inductive, and descriptive reasoning; observing
and questioning; justification and reliability assessment; fallacies; the role of logic in scientific

explanation and language use; systematic problem solving

895-225G2B  wiviugatunisallan 2((2)-0-4)

The World Today

sInIUIAUREURIURaY : LAl

N13ARLINTEUY NMIAMTIATINE N1TIATIERduaTEan unsallantagduiazainy
WasuwawesgiisgmanslaniiviliiAnanudauds nsinndingaiasugialanuagdamiilandes
By NMsAnBanagnsiitenisuiufilidnfuanunisainnndasuidas msdadeeunannaznnsmss
oefuszrnslanlueiadianissui 21

Systematic thinking; logical thinking; analytical thinking; analyzing and synthesizing
current world events and the changes in global geopolitics that cause conflicts; critically analyzing
the global economic crisis and the world problems; strategic thinking for adapting to changing

environment; future prediction and the survival of World population in the 21st century

315-202G2B nsAanunsldvang 2((2)-0-9)
Thinking and Reasoning
sgddspuEsuruiow :  lidl
Ug1uuazANUAAYUDINITAALALIVANG SYUUNITARYBIANBY UTELANNITARA YN
wigHa MIWUARE NMIAAEINgImaniLazuinnssy
The definitions and importance of thinking and reasoning; brain thinking process;

types of thinking; causality; reasoning; scientific and innovative thinking

200-108G2B  TUMAZAITNALINAENS 2((2)-0-4)

MOBA and Strategy Development

sgAvvsAussuriunoy : Tl

wuziilin MsAnBaszuy esdUsznouveslil unuuaEMETvesgidu Ansdus
sprinsesdUsEnauey wudsarwdn msvhauduiin nsiauinagns wnsemuazdilaiinfe
adniiendesiuluur msdadessuuluinUsyd i

Introduction to MOBA, systems thinking, elements of MOBA, player roles and
function of players, MOBA elements relationship, mind map, team work, strategy development,

manners and sportsmanship, career related to MOBA, system thinking in daily life
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200-108G2B  msuAdsymuuuadneassd (Iansiseunisaewdu 2((2)-0-4)
AMY9NG)
Creative Problem Solving
sIvsAURuRIUnaY : Ll
Uaduuazarmnvesdym n1sianudilatym Yssinnveslym %y’umaummﬁﬂzgm
Sane3iiu nsAnuilenisindulauaransiuneuds nsuidamiedanesiiu mstnediiiasagiauas
yuNe19Y ArBLdefeuasAnuduiusiy undsiiuesdeya nisvienadlaundeiisnvesdoya
wdng1u deiiaaie anugnieuazaruniidetie
Factors and causes of problems; understanding problem; types of problems, problem
solving steps; algorithm,; thinking for decision making and algorithm; problem solving with algorithm;
critical thinking and ideas; reliability and relevance; sources of information, understanding the
sources of information, evidence, facts, validity, and reliability

U, NUINIYP AN
1) nguIvIduInEIManSuazANAFMHnS
200-113  WAndiugudmiviaans 3((3)-0-6)
Fundamental Physics for Engineer
sgAvUsAUReurunoy - laidl
HAndlusudanssy mbeusinamaildnduasnnnes ssuuuswarn19ad aud 1y
wazluwud oynALayIngIn3s nasuaz iRy
Physics in engineering; units, physical quantities, and vectors; force system and
motions; work and moment; particles and rigid bodies; energy and momentum
AEAVGHRER
1. uamsoandanginssuvosruifity
- ANIUVIY USunaumnaildnd uwasiinmeaigneies
 wAtywssuuuswasnsindeuiild
- undgmauseyluiuunle
- witgymeunauay Tagun3ale
6. undaymnasulazlumudula

o B~ WO DN

Students are able to
1. Show disciplined behavior
2. Calculate unit physical quantities and vectors correctly
3. Solve force system and motion problems
4. Solve work and moment problems
5. Solve particles and rigid bodies problems

6. Solve energy and momentum problems
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333101 UfRmsiEndiugu 1(0-3-0)
Fundamental Physics Laboratory
srgAgUeAuseurunou ¢ laidl
MIIAUALANURANAN NTIMUALANNTT EUAALT nsindeuiinuuTnsianivd ausuay
msdu aduddududon
Measurement and errors; eraphs and equations; force equilibrium; projectile
motion; spring and oscillation; standing waves in a string
ARETGEHERD
1. uansoanTangAnssuvesnuiive
2. Miedesdio Tollunmsiaduazdummmiuusiugvesnisingndes
3. AN ERRKAANUYNADIYBITaYAINHANTNAGlA
4. yhmsneaesieafunmsindeudl ausuazn1sdu adu Ioignees
5. 1 guUTiATIiuazasUIeIn naadle
Students are able to
1. Show disciplined behavior

2. Operate instrument to measure and calculate precision of measurement

correctly

3. Compute statistical parameters from experimental data correctly

4. Conduct experiment on motion, spring and oscillation and standing waves
correctly

6. Write discussion and draw conclusion on experiments
247-102  Wanddmduiaansluiln 3((3)-0-6)

Physics for Electrical Engineers
seAvUeAuSeurunoy :  laidl
lafadn nszualnii svastufanszuanss dnivuszq weashiianssuaady
wlwdnlndlh nswilenilnih samdeni aduuindnlih
Electrostatic; electrical circuits; direct current circuits; capacitor; alternating current
circuits; electromagnetism; electric induction; inductor; electromagnetic waves
AEAVGHRER
1. uansoandanginssuvesanuifity
2. uitgymlwvhadale
3. uAlQY 99 INTELEANSI LAz Nansziaaaule
4. uAlgywuswdnivilues aquaiwanle
5. witymmsmigahilnihwasdanion &
6. oSUemdnnIsPAULMENLNTLE
Students are able to
1. Show disciplined behavior
2. Solve electrostatic problems
3. Solve direct current circuits and alternating current circuits problems

4. Solve electromagnetism and magnetic materials problems
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5. Solve electric induction and inductor problems

6. Explain electromagnetic waves

247-103  UfuRNsHEnddmIuAANnglnia 1(0-3-0)
Physics for Electrical Engineers Laboratory
seIvsAuRsuriunow : il
aulliih ns¥admslwiuazgunsainisialuin auruusimén nisindea
wimadnllin 29astiinszuanss 2astiinssuaaau
Electric field; electrical measurement and electrical measurement devices;
magnetic field; electromagnetic induction; direct current circuits; alternating current circuits
AEVGRHRER
1. wansoenGanninssuvesnmiiit
2. Wieasile i fiugiulumstasymilriiinogagnios
3. Yhmsveasafgiuisesiinssuanssuaznszuaaduoeagnies
4. vamsveaoaisafuauali auuisivin mawienhuimdnlnihegrgndes
5. 1 guuriaszikazalvesnmaasdle
Students are able to
1. Show disciplined behavior
2. Operate basic electrical equipment to measure electrical parameters
correctly
3. Conduct experiment on direct current circuits and alternating current circuits
correctly
4. Conduct experiment on electric field, magnetic field, and electromagnetic
induction correctly

5. Write discussion and draw conclusion on experiments

247-104  \@iivialy 3((3)-0-6)
General Chemistry
srgAgteAuseurunou - laidl
wiifugudniieng arsedludiauszsifuaganudasade audinisnmeninees
vaauda veslva wazine nyuatia ngmamaLLazﬂ%mmmﬁﬁuﬁué Uf]ﬁ'%ml,ﬂﬁl,l,azau@aﬂm—ma
Ufnzenlniuedl meslulaundind
Basic chemistry for engineers; chemicals in everyday life and safety; physical
properties of solids, fluids and gases; gas laws; law of conservation of mass and stoichiometry;,
chemical reactions and acid-base equilibrium; electrochemical reactions; thermodynamics
AIRVERHEER
1. uansoandangAnssuvesanuiity
2. oSveitilugudmiuiens anadlufinuser uasauaendeld
3. gsungaNURNIINIEnINveIUeILds veslva uasiiels
4. B5UNENYURILNA ﬂg]‘i/ls\‘imaLLazU'%mmmiﬁuﬁuﬂﬁ
5. uitgymufiseneliuazaunansn-uale
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6. o5ueUzelniiedl uazmeslulaunfindle
Students are able to
1. Demonstrate disciplined behavior
2. Explain basic chemistry for engineers, everyday chemicals and safety
3. Explain physical properties of solids, fluids and gases
4. Explain gas laws, law of conservation of mass and stoichiometry
5. Solve chemical reactions and acid-base equilibrium

6. Explain electrochemical reactions and thermodynamics

UfoRnsiafifugiudmiuiaans 1(0-2-1)
Fundamental Chemistry for Engineers Laboratory

sgdnteduFeudutiou : il

auuaendeluiealfiRnng laatsddnuaznisidenldindouda UfAseailves

V09UAY N15IATIELAR LD ULATLRUlDRRLTIRANINAIRaNTIA Wasluad N15anatve IqaLEen
i n1ieszilaal3uing saumansiadl nse-tud wazarsazaradnmes tiluadl

Chemical safety; significant figures and glassware selections; chemical reactions of

copper; semi-micro qualitative analysis of cations and anions; thermochemistry; freezing point

depression; chemical kinetics; volumetric analysis; acids, bases and buffer solutions;

electrochemistry

247-106

ARVGRHEER
1. WARIeRNTINGRNTINVRIANNIITY
msveaesfeiunsessnasaratalagneies

won

mveaesfgriunsinnuauRvesansiinignmyesansiagndes
msveaeufeiu nslasiziesdusznaumaeiiiiesiunlgnsies
5. Weuuninsgilazasuvednisvaaedla

&

Students are able to
1. Demonstrate disciplined behavior
2. Perform experiments on the preparation of solutions correctly
3. Perform experiments on measurement of physical properties of substances
correctly
Perform experiments on basic chemical composition analysis correctly

Write an analysis and conclusion of the experiment

uARRAE 1 3 ((3)-0-6)
Calculus |
a o o/ =) 1 1 [0S
sevdsAuiteustunion : il
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Limits; continuity; differentiation; applications of differentiation; integration;
applications of definite integral; transcendental functions; techniques of integration; improper
integrals; first-order differential equations
ARAVGRHEER
1. uanseandemgAnssuvesnudie
2. witymiAefuaiauavanasediedls
3. uAtlyviAeatuoyiusls
4. witlywiieatuduiingasdals
5. witlymwReatuiladdunsueunuiialéd
6. wityvifeatudufindalasmaiaciig « 16
7. witlymannsiBsouiussusunials
Students are able to
. Show disciplined behavior
. Solve limits and continuity problems
. Solve differentiation problems
. Solve definite integral problems
. Solve transcendental problems

. Solve integral problems using different techniques
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. Solve basic first-order differential equation problems

247-107  uARASH 2 3((3)-0-6)
Calculus lI
sgdntedueudunow . il
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Sequences and infinite series; convergence tests; power series; Taylor series; lines;
planes, and quadric surface in three-dimensional space; calculus of vector valued functions;
line integrals; limits and continuity of functions of several variables; partial derivatives;
directional derivatives and gradients; Lagrange multipliers; multiple integrals

ARVCRHEER

1. uansoandangAnssuvesanuifidy
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Students are able to
1. Show disciplined behavior
2. Solve sequences, infinite series and convergence test problems
3. Solve power series and Taylor series problems
4. Calculate parameters of lines, planes and quadratic surface in three-
dimensional space
5. Solve calculus of vector valued function problems
6. Calculate line integrals of functions
7. Solve limits and continuity of functions of several variables’ problems
8. Calculate partial derivatives, directional derivatives and gradients
9. Solve problems using Lagrange multipliers
10. Calculate multiple integrals

247-200  ANAAEASIAINTIN 3 3 ((3)-0-6)
Engineering Mathematics llI
swIvvsAuiFsurunau : il
aunsiiseyiusaiyaduiniuardifuiiganin ounsimiSes SuiindayiBosuaznns
wlas MauvasanUany nsvenewrvaiudes Jamaveuian nsussgndldlumidenssuli
First- order and higher- order ordinary differential equations; Fourier series; Fourier
integral and transform; Laplace transform; partial fraction expansion; boundary value problem;
applications in electrical engineering
ARAVGRHEER
1. uanseandemgAnTsuvesnudiie
: LLﬁﬂzgmLﬁ"mﬁuaumsL%qagﬁuéawﬁmﬁﬁuﬁmﬁaLLazﬁflé’Uﬁ'qqmf’ﬂﬁ
. AwIneRnINNSes Bulindanisesuasnisudasisesl
- mwnsulasarvanala
- widymauniseuiuslagldnisveeimdiugesla
6. undeymarveulnls
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Students are able to
1. Show disciplined behavior
2. Solve first- order and higher- order ordinary differential equation problems
3. Calculate Fourier series and Fourier integral and transform
4. Calculate Laplace transform
5. Solve differential equation using partial fraction expansion technique

6. Solve boundary value problems
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247-201  AAAFAMEAASIAINTIY 4 3 ((3)-0-6)

Engineering Mathematics IV

sgAvrvsAuEsuEunew :  laidl
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Review of complex numbers, sinusoidal waveforms, phasor representations,
introduction to linear algebra, basic vector analysis, differential equations and difference
equations, Laplace transforms, Z-transforms, Fourier transforms, basic numerical methods and
computing tools for electrical engineering

ARV RHEER

1. wansoenGanninssuvesnmiiit
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Students are able to

. Show disciplined behavior

. Solve complex number problems

. Calculate phasor representation from sinusoidal waveform
. Solve basic linear algebra problems

. Solve basic vector problems

. Solve problems in differential and difference equations
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. Calculate Laplace transform, Z-transforms and Fourier transforms correctly
8. Solve basic electrical engineering problems using numerical methods and

computing tools

247-300  @dAuazNITIATIdayadmSUIAINg 3 ((3)-0-6)

Statistics and Data Analysis for Engineers

sgdntedueudiunon . il
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Elements of probability: axioms of probability, conditional probability,
independent events, Bayes’ theorem; random variables: discrete and continuous random
variables, probability functions, function of random variable, expectation, variance, covariance,
moments, moment generating functions, Markov’s and Chebyshev’s inequalities, law of large
numbers; special random variables: Bernoulli, binomial, multinomial, geometric, Poisson,
hypergeometric, negative binomial, uniform, normal (Gaussian), exponential, gamma, chi-
square, t, F; sampling: sample mean, sample variance, histogram, sampling distributions from
a normal population; Parameter estimation: method of moments, maximum likelihood
method, confidence interval, bias, mean square error; hypothesis testing: types and probability
of error, tests concerning mean and variance of normal populations

ARVGRHEER

1. uansoandangfnssuvesanuifity

2. odueesAUsznauvesnNnasduls

3. uitlyviAeatuamhazduiouiifeuly wnnsaldass nauiunvesudals

a. uftymiAeafuiuusduls
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6. o5uemannIsanulivinfisnvesnsrenwdion uasnguesdtuwiuanla

7. uAtlyuieafuiuusdunuuiels
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10. wi¥gmuieafunsveaeuauufgild
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Students are able to

1. Show disciplined behavior

2. Explain elements of probability correctly

3. Solve conditional probability, independent events, Bayes’ theorem problems

4. Solve random variables problems

5. Calculate expectation, variance, covariance, moments, moment generating
functions of random variables

6. Explain concepts of Markov’s and Chebyshev’s inequalities and law of large
numbers correctly

7. Solve special random variable problems

8. Calculate sample mean, sample variance, histogram, sampling distributions
from a normal population

9. Solve parameter estimation problems using different method

10. Solve hypothesis testing problems
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11. Explain types and probability of error, tests concerning mean and variance

of normal populations

2) NHUAVUANIENIIAINTTA
2.1) nguv1eAUTIY
200-116 ﬁugﬂumﬂ%ﬂuIUsLLnsuﬂauﬁ'ama%ﬁ'm%'U%ﬂfans 3((2)-2-5)
Basic Engineering Programming
sedvvsuiReuriunow : il
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Computer concepts; computer components; hardware and software interaction,
electronic data processing concepts; high-level language programming concepts; program
design and development methodology; data types; constant; operations and expression;
statement and compound statement; flow controls; sequence; alteration and iteration;
debugging; program design and development with applications to engineering problems using
a high level programming language; programming practices
ARAVGRER
1. uansoandanginssuvesanuifity
2. Wiedesilowmunlusunsuegisgniios
3. ’mﬁwmﬁazﬁauﬂszmumiﬁL‘flumamamaﬂﬂsLmiaﬂ,é’
4. Feuldsunsuivihauderivualaglinwinisdeulusunsussiugauarlausnd
Y
5. LLmleI‘UﬁLLﬂ‘JZJE]EJINLﬂuﬁb’UU
Students are able to
1. Show disciplined behavior
2. Use programming development tools properly
3. Draw a flowchart that reflect the logical process of the program correctly
4. Write programs to meet the given specifications using a high-level
programming language and numerical libraries

5. Debug the program systematically

247-111  n15aAsIEagasinin 3 ((3)-0-6)

Electric Circuit Analysis

gdndeAuEsurunou : il
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LuUTsAU anurdnguarasia MIlleTgianiurasiireInsELAAAU AledsuarAiidna iiged
Sufiunuduazniseeansu Mylnseimasliiivesasnssuaadu nsusuussisenaumasing
2asaswla funienhauazuiouuag
Signals and models; circuit element; Ohm’s law and Kirchhoff’s laws; resistive
circuits; nodal and mesh analyses; linearity and superposition; equivalent circuits and network
theorems; energy storage element; first-order and second-order circuits; natural and forced
responses; transient and steady state; AC steady-state analysis; average and effective values;
phasors; impedance and admittance; AC circuit power analysis; power factor improvement;
three-phase circuits; coupled inductors and transformers
ARVCRHEER
1. uansoandangnssuvesanuifidy
2. obunepmantivesgUnsallnihiuguls
3. AwnAduUssliihvenasiiinszuansduannstnguazauzogilag
UszgnAlangui19asuasnann1snieadnemansle
4. Anasdmuusmaliihvessasliihnsusadvluanizdinsuararuregialag
UszgnAlangui19asuasnann1sneadaaansle
5. FunmAfudsildlunsufuussaflsenauidesseuulninssuaaduld
6. AwrarmmuUsmelnihvossaslniauale
7. Anadduusmniliiivesseswihiiddmienihdmuuaswieuuadlniinly
Students are able to
1. Show disciplined behavior
2. Explain the properties of basic electrical devices
3. Calculate electrical parameters of direct current circuits in both transient and
steady-states by applying circuit theories and mathematical method
4. Calculate electrical parameters of alternating current circuits in both transient
and steady-states by applying circuit theories and mathematical method
5. Calculate electrical parameters to improve the power factor in alternating
current circuits
6. Calculate electrical parameters of three-phase circuits
7. Calculate electrical parameters of circuits with coupled inductor and

transformer

247-112  wuzidgaunly 3 ((3)-0-6)

Introduction to Nanomaterials

sgdntedueudunow . il
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Fundamentals of Nanotechnology; Types of Nanomaterials; Synthesis and

Fabrication Techniques;, Properties of Nanomaterials; Applications of Nanomaterials;



122

Application in Electronics and semiconductor industries; Safety and Ethical Aspects of

Nanotechnology

ARIVERHEER

1.

2.
3.
a

LARsBaNTIMGANTTITR AT
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Students are able to

1. Show disciplined behavior
2. Explain the importance of nanotechnology and basic nanomaterials
3. Explain nanotechnology and industrial innovation
4. Explain the basic process of nanomaterial synthesis
247-113  N1599NLUUAINALALADIN 3((2)-2-5)

Digital and Logic Design

s1e3vUsAuUSsUETUnoY ¢ laldl

FTUUMLAULAL A NYANALUUYAY Tumoulazlandives NasIveIHaMLasNan
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wes 219995 waI99508ATIH UNINEIaTTEU wand WaUNAeU 33awmes uazaeastiu
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6 4 I3 3 %
g15awa3 WUsidndeanwuulagly CAD

Number systems and codes; Boolean algebra; minterms and maxterms; sum-of-

products and product-of-sums; Karnaugh maps; two-level and multi-level gate circuits;

medium-scale combinational circuits: multiplexer, encoder, and decoder; introduction to

sequential circuits; latch, flipflop; register, and counter; state diagram and state table; analysis

and design of sequential logic circuits; hardware description language; design projects using

CAD

ARAVGRHRER

1. LEAIDDNTINGANTINVDIAIUTIE
2. AMUIUTEUUM LA ULAL SRS L6
3. AnnigadnLuuyauld
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Students are able to

1. Show disciplined behavior

2. Calculate various number systems and codes

3. Calculate Boolean algebra
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Solve problems related to minterms and maxterms, sum-of-products and

product-of-sums and Karnaugh maps

5.
6.
7.

Design of sequential logic circuits
Design circuits using hardware description language
Design circuits using CAD

247-210  2993Dianvsaling 3 ((3)-0-6)
Electronic Circuits
sgAteduFeudunou : il
gunsallefiroudnined dnwaznszua-usefu wazanudvesgunsaididnnsednd ng
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Semiconductor devices; current-voltage and frequency characteristics of electronic

devices; analysis and design of diode circuits; bipolar junction transistors (BJT) and field-effect

transistors (FET); transistor bias circuit and small-signal analysis; multistage amplifiers;

operational amplifiers and its applications in linear and nonlinear circuits
ARV RHEER
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Students are able to

1.

. Explain the properties of semiconductor devices
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circuits

Show disciplined behavior

. Calculate electrical parameters of diode circuits
. Calculate electrical parameters of BJT circuits
. Calculate electrical parameters of FET circuits

. Calculate operating point and small-signal parameters of transistor amplifier

. Calculate electrical parameters of op-amp circuits

247211 AeszRugansnaiain 3((2)-2-5)
Semiconductor Devices
gdndeAuEsurunou : il
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iy uasauaudRnslnihvewmsudawmesuuvasssasse (BJT) lasadne n15vineu uazauauds
nalrlihvewmsudawmesuean (MOSFET) gunsaloaulndiannsedng

Semiconductor crystals properties and growth; energy band and charge carriers in
semiconductors; carrier transport mechanisms in semiconductors; p-n junctions; metal-
semiconductor junctions; bipolar junction transistors (BJT) structure, operation, and electrical
properties; metal-oxide-semiconductor field-effect transistors (MOSFET) structure, operation,
and electrical properties; optoelectronic devices

ARV RHEER

1. uanseandemgAnTsuvesnudiie

2. asunepuaudiLarMsAulavananslaeudnaes LounasukassianiUseqly
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Students are able to

1. Show disciplined behavior

2. Explain the properties of semiconductor crystals properties and growth;
energy band and charge carriers in semiconductors; carrier transport mechanisms in
semiconductors

3. Explain the properties of p-n junctions; metal-semiconductor junctions

4. Explain the properties of bipolar junction transistors (BJT) structure, operation,
and electrical properties

5. Explain the properties of metal-oxide-semiconductor field-effect transistors
(MOSFET) structure, operation, and electrical properties

6. Explain the properties of optoelectronic devices

7. Conduct experiment on semiconductor devices correctly

247212 SYynaiuasIsuy 3 ((3)-0-6)

Signal and Systems

sedvvsAuiRsuriunew : il
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Introduction to signals and systems; time domain analysis of linear time invariant

continuous time systems; continuous time convolution; continuous time Fourier series;
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continuous time Fourier transform; Laplace transform; time domain analysis of discrete time
systems; discrete time convolution; discrete time Fourier series; discrete time Fourier transform;
sampling and quantization; Z-transform; numerical simulation and applications for electrical
engineering

ARG RER
1. uansoandanginssuvesanuifity
2. oduwRuaNTRvesTsUULAEd L uUnduwas luUTiuIunaila
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Students are able to
. Show disciplined behavior
. Explain the properties of linear time-invariant signals
. Calculate the convolution of continuous-time signals
. Calculate Fourier series and the Fourier transform of continuous-time signals
. Calculate the Laplace transform of continuous-time signals

. Calculate the convolution of discrete time signals
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. Calculate Fourier series the discrete time Fourier transform of discrete time
signals

8. Calculate the Z-transform of discrete time signals

247213 awnuwsivdniviwazadu 3 ((3)-0-6)
Electromagnetic Fields and Waves
s1e3vUsAuSsuEunoy ¢ laldl
auslnihadalueinie ledidnasn waztilndn dndluda ndanulndafnuazuss
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Electrostatic fields in free space, dielectrics, and conductors; electric potential;
electrostatic energy and forces; steady electric currents; magnetostatic fields; magnetostatic
energy, forces, and torques; Maxwell’s equations; time-harmonic electromagnetic fields;
electromagnetic energy radiation; plane waves; transmission lines; Smith chart
ARAVGRER
1. uansoandanginssuvesanuiity
2. witlymmaimnssundeavaulnihada 1addnasn uae dandladild
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5. Wit aunisuundiad aunsudwanlvieslulnnua n1suksad
wauudwdnlnih way Aduszuiu

6. SnnmAAgaiuaeddlidi

Students are able to

1. Show disciplined behavior

2. Solve for solutions in static electric field, dielectric and conductor

3. Solve for solutions in electric energy and electric force

4. Calculate static magnetic field, force and torque from static magnetic field

5. Solve problems related to Maxwell’s equations, time-harmonic
electromagnetic fields and electromagnetic energy radiation and plane waves

6. Calculate parameters related to transmission lines

247-214  welulagnnseenuuuled
3((3)-0-6)
IC Design Technology
srgAvUeAuseusunou ¢ laidl
UszLanved IC (2995574); I9n1598NHLUY; N159DNLUY IC LUUBUIADN AN KATWUY
ﬁ'ig UIMNAN; Ln® TTL (Transistor-Transistor Logic); Ltn® CMOS (Complementary Metal-Oxide
Semiconductor); FinFET; Le3esiieenuuudnlusii (EDA); ussqimsinaznsnaaey; wualiilvl
IC (Integrated Circuit) types; design methodologies; analog, digital, and mixed-signal
IC design; TTL (Transistor-Transistor Logic) gates; CMOS (Complementary Metal-Oxide
Semiconductor) gates; FinFET; Electronic Design Automation (EDA) tools; packaging and testing;
emerging trends
ARG
1. uanangRnssudiiice
2. 5ueUsELANTes IC 16
3. 9BUNYIBNTORNRUUNSNEMSU IC wuUBWIAEN AYva wazwuudyy eyl
4. \W3puisuwmalulad TTL (M91u3ame3i-ns1ulamedasin) CMOS (wilAaudnim
aslavzoonluneady) waz FinFET 16
5. ia3esilo EDA ilpnenuuu 1909 LaEATIRAOUMSTNIUTERS IC *ﬁug’mlﬁ
6. DBUIUNITLTUIUNITANNE ﬁLﬁH’J‘ﬁmﬁUﬂ’ﬁUiiﬁg NINAFDU WarnITUTELuANL
Ynidedoves IC1¢
7. o3unsnwnliiilvlg lumeluladedinousnimes wWu nseenuuundsusiuasnis
591 1C wuv 3 Jfla
Students are able to
1. Show disciplined behavior
2. Explain types of ICs
3. Explain the key design methodologies for analog, digital, and mixed-signal
ICs
4. CompareTTL (Transistor-Transistor Logic), CMOS (Complementary Metal-
Oxide Semiconductor) and FINFET Technology
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5. Utilize EDA tools to design, simulate, and verify the functionality of basic IC
circuits
6. Explain the processes involved in IC packaging, testing, and reliability
assessment
7. Explain emerging trends in semiconductor technologies, such as low-power
design and 3D IC integration

332244  nszurUNSRARENsIRaLTesdY 3 ((3)-0-6)
Introduction to Semiconductor Manufacturing
sevsuiFeuriunew : il
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Material and device requirements of electronic and MEMS industries;, wafer
fabrication process overview; MEMS process overview; lithography; etching; metallization;
thermal oxidation; diffusion; ion implantation; passivation; contacts; electron and force
microscopies; electronic and optical spectroscopies; semiconductor nanomaterials; Layout of
integrated circuits
ARV RHRER
L. LLamaan%anaﬂismmmmﬁ%ﬁa
2. o5uedeimunsuiaguazaunsalvesgnamnssudiannsednduay MEMS 14
3. a%mamwsaamsxmumsmémnwsla% AMNTAINTEUIUNTT MEMS éiﬁnsﬁdlﬁ
4. 93UNYNANNITYDINITAA ﬂ'liVTﬂﬁLﬂuIaﬁt N150NTLATUAIEAIIUSOU NI
uwnsnsyane nstlslonay maviilvides uasnsdudald
5. o3UnEMaNNIVINADIgansIALBIanaTeuULazuse alnlasalalBidnnselinduas
soURnea Taquiluainoudninesla
6. 9911929955261
Students are able to
1. Show disciplined behavior
2. Explain the material and device requirements of electronic and MEMS
industries
3. Explain the wafer fabrication process and MEM process
4. Explain the concepts of lithography, etching, metallization, thermal oxidation,
diffusion, ion implantation, passivation and contacts
5. Explain the properties of electron and force microscopies, electronic and
optical spectroscopies

6. Implement a layout of integrated circuits
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247-390  duudAnssuwdnouAnAes 1(0-2-1)
Semiconductor Engineering Seminar
sgAvrvsAuEsuEunew :  laidl
miﬁmuaLLazaﬁUiﬂ&JﬁﬁaﬁmaﬂﬁﬂuﬁaQﬁ’uéﬁumﬁaaﬂLLUUN%?;&JMWG’TUU%&J&JJ
ASuazn1sLBeu s
Presentation and discussion on current interesting topics in integrated circuit
design at the bachelor’s degree level and plant visit
ARETGEHERD
1. uansoanTangAnssuvesnuiive
2. SdunemdnnIsvesitenisnuis s uifianzald
3. W ULTIBUNIT0NLUUTBINDTTILAE) L6l
4. a¥rddenauedmsuidemeiuans e adld
5. gounNATULEUB luN AL
Students are able to
1. Show disciplined behavior

2. Explain the concepts of the chosen integrated circuits using appropriate

theories
3. Compare multiple integrated circuit designs
4. Crate an appropriate presentation of the chosen integrated circuits
5. Question the presentations in the seminar
247-391  NSENURAFINNTIY iitlesndn

Industrial Training 320 429
sedvsuiFeurunew : il
Anaudmsuicinselinoudninesluusdnieny niieus19nI1s $§3a11A Y30
anufinw eghation 320 alus wavednatien 30 Suinng Wiesuuszaunsainnauiildsuteuning
Internship for semiconductor engineer in private enterprises, government agencies,
government enterprises or academic places at least 320 hours and at least 30 workdays in order
to get experiences from the assignment
ARV RHEER
1. UfTRmungszilsudedinsuvesaaulsznounisie
2. senuuusruuiowdledymiilésunnaniulsenounisle
3, %‘aamﬁ'mﬁ’mm‘mN"‘smﬂssﬂﬁéﬁ'ammlﬁ
4. UjtRnuluanudseneunslédnfaqasmuildfuneumng
5. vaudunguld
Students are able to
1. Obey the rule and regulation of the internship organization
2 . Design the system to solve the problem proposed by the internship
organization
3. Communicate the engineering work to the co-worker correctly

4. Perform work in the workplace successfully as assigned
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5. Work in a team environment

2.2) AYUADNRNIZUYIUY
(M) LIUIBINITIDNLUUINATIAN
ﬂ%’i%l 1 WYUIVINTDDNUUUINITIM
247-220  laseaiedayauazdanaiiiy 3 ((3)-0-6)
Data Structure and Algorithms
seAgteAuteurunoy - laidl
wﬁﬂLﬁ'mﬁ’u‘[ﬂsqa%’wﬁayjauazﬁaﬂa%ﬁu 915158 aufin A1 danesTiunsiSadu Wwala
WTNUAZNITAUNT danesnunIThUdazftn nsmlazn1sduAunT W danesiiuuuulan N5l
Tsunsulauniin waunuuaziun3ng Jeymn NP-complete danasiuuuuvuny danasiiuuuulium
Haymnsfiuuszansam Sanesfiudmivimnssulnih msudladanesiiulngldiniesdiolmnssy
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
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. oBuelaTsastoyawardanasiiung 9 14
3. AnaANUTUToUINISAUIMYRane s iule
4. \Foulusunsulaudnla
5. awnsaudledanesfiumdanssulagldiedesiodmnssu
Students are able to
1. Show disciplined behavior
2. Explain data structures and various algorithms
3. Calculate the computational complexity of an algorithm
4. Write dynamic programs

5. Solve engineering algorithms using engineering tools

247-221  UURAMSITUURING 3 (0-6-3)
Digital Systems Laboratory
sgAvUsAuSubunaY : il
nsUfURlwinsufTAnsuarlasssiiAeadestunisesnuuunasidviauasaedniagld
CAD nMw195uU18815aMs (HDL) n1sdaiasizit P&R nsisyuumavialulduueniiaie
Lab practices and projects related to Digital Circuit and Logic Design using CAD,
hardware description language (HDL), Synthesis, P&R, digital system implementation on Field
Programmable Gate Arrays (FPGA)
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. MiedesfioTolumstaduazdummauusiudiveinsingnies


Highlight

Highlight
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3. fn1snnaetieafuesnuuulNeshavanazasintaeld CAD uaz n1wiedune
g130u33s (HDL) agnegnsios

4. ¥NFEUATIEN MMALIAEUNINRIATTR UL NNTDE19gNABY

5. 1 guuriaszikazaiiveinsmaasile

Students are able to

1. Show disciplined behavior

2. Operate instrument to measure and calculate precision of measurement
correctly

3. Conduct experiment on digital circuit and logic design using CAD and hardware
description language (HDL) correctly

4. Synthesize, place and route digital circuits on FPGA correctly

5. Write discussion and draw conclusion on experiments

247-223 993 \GAALEAAYN 3 ((3)-0-6)

Solid-State Circuits

swIvvsAuiFsurunau : il

Iﬂ'ﬁﬁa%ﬂ&*ﬁugﬁwaﬁaqaimaﬂaﬁigiy’lm paUuond NT9DNLUVNAITVIIBUUUAIAYINIG
Tlawosudniin uwediagamgll n13daBauvudniy widsirgliuazsnueuswiuli iniesdle
99nLuU CAD/EDA n1signiawasiuldnuuunnamaasdlagldoolueudidandisdiasniudanes
wuusewsiolulwans (BJT)

Basic amplifier structures; operational amplifiers; broadband amplifier design; active
filters;, temperature sensors; bandgap references; power supplies and voltage regulators;
CAD/EDA design tools; hardware implementation on breadboard using commercial operational
amplifiers and bipolar junction transistors (BJT)

ARV RHRER

L. LLamaaﬂﬁﬂwqamsmmmmﬁ%ﬁa
2. 93UILUSNNITYINNIUTDINITVBBd Y 8l poUuonl LAz9ATVLIBLUUMANINTIS

- mwamamsliivesseseeedyga sedleud wwasvensLuuaIanningla
. Ananasiihvesilamesudndinla

- gBvendnmsinuendugesingamall nssnsdauusunula

. osuendnnIsveturastevluazimuauussiulnila

. Sraewavasinalngldindesiiossnuuy CAD/EDALY

8. @519vasmeeaUuenliBaindvduaznsudanesuuusosdolulnans

~N O U0 B~ W

Students are able to
1. Show disciplined behavior
2. Explain the working principle of basic amplifier structures, operational
amplifiers and broadband amplifier design
3. Calculate electrical parameters of Basic amplifier structures, operational
amplifiers and broadband amplifier design

4. Calculate electrical parameters of active filters
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5. Explain the concepts of temperature sensors and bandgap references
6. Explain the working principle of power supplies and voltage regulators
7. Simulate and implement circuit using CAD/EDA design tools
8. Implement circuits using commercial operational amplifier and bipolar junction

transistors

247-225  eseddioYamalniiuazmsia 3 ((3)-0-6)
Electrical Instruments and Measurement
sgAvUsAUSeuEunaY : il
mielazlAIoslonInTgIu AMuKLLg1 anuazBen nsianszualiiiuazidsli
ms’imh%uﬁmusﬁﬁmmﬁﬁwLLazmmﬁ'qﬂ nsianszualviln DC uag AC uazussnulnilneldy
wheslouourdonuasidia naliaddvalunista dyarasuniu nmsdesiu wadansiudasdu
dyanasiodygiasuniu fulasdygin ssuunivinuunsuianes
Units and standard instruments; accuracy; precision; voltage current, and power
measurements, impedance measurement at low and high frequencies; measurement of DC and
AC current and voltage using analog and digital instruments; digital techniques in measurement;
noises; shielding; signal-to-noise ratio enhancement techniques; transducers; computer-based
measurement systems
ARV RHEEH
1. uani0ondangAnssuvesnnuiity
. dunevihsuasiedsiioannsgule
. AIMIAIANNLLLE LazanLaviduala

A IS

2

3

a. ey innszualiiiuazidsliih mstamduiinudfinnuisuazanudgsld

5. edungisnisianssualvidln DC way AC warusssulninlneldinIosilonourdon

6. sUNBLYIATARITALUNTIALA

7. 9BUNLNANIENUVRINYQYIITUNIU Wazn1sUenule

8. a¥unendnnishaurenadiansiiusasdiudyanasedygasuniuld

9. ssUNNANNTYUTBILUasd U 9 1a

10. 95UILNSNNTINNUVBITZTUUNTIAUUADNRIADS

Students are able to

1. Show disciplined behavior

2. Describe units and standard instruments correctly

3. Calculate accuracy and precision correctly

4. Explain methods of voltage current, and power measurements, impedance
measurement at low and high frequencies

5. Explain methods of measurement of DC and AC current and voltage using
analog and digital instruments

6. Describe digital techniques in measurement

7. Explain impacts of noises and shielding

8. Explain working principles of signal-to-noise ratio enhancement techniques
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9. Explain working principles of various transducers

10. Explain working principles of computer-based measurement systems

247-301  UfUamslasanudululasaeuiomes 3 (0-6-3)
Microcomputer Project Laboratory
sgAgUeAUSeurunoy il
UftAnsuaglassnsfiieadestulilasneuiiunes
Lab practices and projects related to microcomputers
ARG
1. uandpondenginssuvesauiiiie
2. Twanuwrsuagszuvlunseulusunsunazussyldlulasaouiunesle
3. Weoulvsunsulililasneufiumedimaumudeuluiina3la
4. 93U svinauvesiusiasule
Students are able to
1. Show disciplined behavior

2. Use software to write program and download onto the microcomputer

correctly
3. Write a program for microcomputer to operate according to specifications
4. Explain the working principles of the program correctly

247-302  N139PNUUUTTUUAIUANLAEBILUUTIALY 3 ((3)-0-6)

Model-Based Control System Design
swIvvsAuiFsurIunaw : il
n1suuztsruumIuANfdvalagliniseaniuudaiuudnanss Fyoranalideidies
wadanisudas Z ssuudeyatigusiodns flsddunisiieleusedonfisumiuuuuenlideidos s
Anseiiafiosnmvesssuuanlddoiiios nsissuumuauddraluldlussuuilein nisdiassuy
luaalugy msdraesuuuaninuaslugy nisdnasawuuluswaweslugy n1sdnasswuudunuulugy
NSATIIABULANITNTIVADUANIUYNABY
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.
ARV RHEEH
1. uansoandanginssuvesnnuifity
2. o3urelavaziBualAsafussuuauauidvalasldniseenuuudeuuudians
yanaathiseledls
3. efunematianisuUas Z szuudeyaiodns flsddunmsmeloudeideaiivuiiuuy
lisaifles wazvhnslinseiaiosnmeesszuunanlideiios 16

aa o

4. yhnsadauuuinaediueadmsvssuumunuadvialuldlussuuiledaled

2

5. idaesmsvieliaauaznsmudeuanugnaesliaaluguluusi
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Students are able to

1. Show disciplined behavior

2. Explain in detail about digital control system using discrete time signal model-
based design

3. Explain Z-transform technique, sample data system, continuous equivalent
discrete transfer function, and perform stability analysis of discrete time system

4. Create a model for digital control system for use in embedded system

5. Perform model simulation and model validation in various forms

247303  wdnmsdedns 3 ((3)-0-6)
Principle of Communication
1839 UsAUSEUETURoY :  laldl
wﬁwgﬁswumsﬁams MINBENBWIADN Vguunnsdusiiegns nsareulnddyayin

g}

aa v

n1sinsia nsuegLansiaiad (PCM) nMsdedyaafdvianaznisidnsialuuns nsueganddva
wundilawmed nsimssituiidyaa nssuaunsunsu-dan sasdeianatavesda (BER) lunsds
dyrundva vunannnesteianata (EVM) Tunisdedmeiad -Q Aavia nisidnswadesdeygyiu
Vi asauna ulnsl NMsasiuuuInaeesdyyin ANUTeTesdyyIn

Introduction to communication systems; analog modulation; sampling theorem;
quantization; encoding; Pulse Code Modulation (PCM); digital signaling and binary line coding;
digital modulation; matched filter; signal space analysis; Gram-Schmidt process; Bit Error Rate
(BER) in digital transmission; Error Vector Magnitude (EVM) in digital I-Q transmission; channel
coding; information theory; entropy; channel modeling; channel capacity

ARV R

1. uani0ondanginssuvesnuiity

. oSunenihiivesesdusznevlussuunmsieansls
. gduendnnsueganeudenta
. BBFUINENNINOUAUNNTENFI0E waz n1sAioulnddyyale
. BBUNENANNITVRINISINTIA Uae NMsuegiansvianad (PCM) I

o

. 9FUIEMEANNITVRINSAdY IATTaLasN IR Sl uWNT NsuBgIanRdva waz

N 0 A W DN

P '

unpiiansle

7. o¥unemdnnisvesmsdessinuiidyanalunisdeansle

8. AUNANATDINTZUIUN TN TU- VTR L6

9. MUIMIENIIVoRANAINYeITn (BER) Tun1sdsdygufiva wag auinanines
JoRawain (EVM) Tunisdsdeyayas 1-Q Adviale

10. witgmnfieafunisdisfartesdyyia noviarsauma toulnsd nsadis
wuudnansvesdyg I uasmuuostasdyayala

Students are able to

1. Show disciplined behavior

2. Explain functions of components in communication systems

3. Explain concepts of analog modulation

4. Explain concepts of sampling theorem and quantization



134

5. Explain concepts of encoding and pulse code modulation (PCM)

6. Explain concepts of digital signaling and binary line coding, digital modulation
and matched filter

7. Explain concepts of signal space in communications

8. Calculate result of Gram-Schmidt process

9. Calculate Bit Error Rate (BER) in digital transmission and Error Vector Magnitude
(EVM) in digital I-Q transmission

10. Solve problems related to channel coding, information theory, entropy;

channel modeling and channel capacity

247-305  N1599NLUUNISILDALRETD 3 ((2)-2-5)
VLSI Circuit Design
seAvIUsAUEUEUneY :  laidl
uningniseeniuy VLS dregralusivaiges MIPS ngufinsiudaines CMOS n159aIa
\BAAUINTFIY nsUszanuitud wuuaesiiad anuwenenndanseng msldndanu n1ssraes SPICE
A3ENA9T UM FATUAN MheANM Mheanud aeidende nsdfnw: Tswalwed Intel
Introduction to VLSI design; MIPS processor example; CMOS transistor theory;
standard cell layout; area esimation; delay model; logical effort; power consumption; SPICE
simulation; circuit families; clock; controller; datapath functional units; memories; wires; case
study: intel processors
ARG PR
1. uansoandanginssuvesnuiive
2. 93UNENgUNIUTane3 MOS waluladld
3. PENLUUNDT CMOS aensdnals
4. yhnsUsvanaiiug fad wasaslingaenly
5. 93UNLNNTEBNLUU VLS wazenmegunsalfnuile
Students are able to
1. Show disciplined behavior
2. Explain the theory of MOS transistor technology
3. Design simple CMOS circuits
4. Estimate area, delay and power consumption

5. Describe VLSI design and provide case study examples

NEY 2 WYUIIVINTOBNUUUINTTIM
247-304  lassad1emaunioumes 3 ((3)-0-6)
Computer Organization
srgAvUIRUSIURIUneY ; il
SEUUANATUINGIW IEEE 754 daulsenouvedlusioaeas Yamds n1wiwadaleuud
P ¢ I ¢ a a & & o w
AWWATOI AWIUTIEBE5ARIS (HDL) nseenwuulusiwawaswuulatfatieinaswuulddlal dqéu
YURUILANUIIMANYTEAU NUILANUI WAL DU SYUUUE Vo8N Iuway 1/0 STUUIWIUN NSUANYI


Highlight


135
I[EEE 754 standard Number systems; processor compoments; instruction set;
assembly language, machine language; hardware description language (HDL); single-cycled and
pipelined processor design; multi-level memory hierarchies; virtual memory; bus system;
exceptions and I/O; parallel systems; case study
ARV HEER
1. uansoandanginssuvesnnuifity
2. OBUNYITLUURLAUANLNIATIIY IEEE L6l
3. ssungdiulsznovveslusid Lol
1. ghunsyanAdsdamivendaiilusunsuls
5. sanuuulusiaesuuuladaiomazuuuludlad
6. 9BUNBNUILAMUTMUUAN 9 Lag /O 19
7. 03U7elAssEs s vInaui LA lA
Students are able to
1. Show disciplined behavior
. Describe the number system according to IEEE standards
. Describe processor compoments
. Describe instruction sets for programmable hardware
. Design single-cycle and pipeline processors

. Describe different types of memory and I/O

~N O OO B W N

. Describe the structure of a computer

247-308 N1 AATIEHUATEBNUUUINRTTINLDUN AON T 3 ((3)-0-6)
Analysis and Design of Analog Integrated Circuits
sreAgtepuseusunou ¢ laidl
nsesurelasasduniisatuniseenuuukaznsiinyssansameeseassiteunden
CMOS lanadayanavuadnuasdyywunve) Nf\]wmaé’iyiyﬂml,l,uuaa’luzLﬁﬁJ’JLLawmﬁJsﬁyJumau
19aTssdygIakuUANeIsudsatasiiauinluun Tou fisesnszua dygrasuniu Aawln ng
ganuuUastewealwend walan1sdmnseunden Tusidndiienfunisesnwuuudenaudenii
Fudeulaeldipdasiie CAD Mivfuaste
A detailed exposition to the design and optimization of CMOS analog integrated
circuits; small-signal and large-signal models; single-state and multi-stage amplifiers; differential
amplifiers and common-mode feedback; current mirrors; noise. feedback; operational amplifier
design; analog layout techniques; project on the design of complex analog building blocks using
state-of-the-arts CAD tools
ARV RHEEH
1. uansoondanginssuvesnnuiity
2. a5unelavazdunientunisosnuuukasMainUTzanEnmMuedessaewiden
CMOS e
3. edunelumadygramwinaniasdayyinuunlngle
4. PPNWUUBDNLUUINATTIMUB AN TLDE
5. vrlassnuiatunisesnuuuuiensundeniitudeulasldindesiie CAD fivfuaste
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Students are able to
1. Show disciplined behavior
2. Explain in detail the design and optimization of CMOS analog ICs
3. Explain small signal and large signal models
4. Design CMOS analog ICs
5. Create a project on the design of complex analog blocks using modern CAD

tools

247-309  NISAATITHUAZDDNLUUINITIINAING 3 ((3)-0-6)
Analysis and Design of Digital Integrated Circuits
s1eAvUsAUSEUEuneY :  laidl
AMNNINIETUNTe8NLUY IC WUUATIIA BUIOTADS CMOS Aladlun1sungnsza1s N3
Usa10uA10qUsan N151adi019 NsUsurwawsaiulnihvesunrasdiouasinuus 29951 83nvsjuay
Fadadu Tnssadhaavadn n1sideude n1snsyanedynauning nieaust wmedanisuiuaue
wsatlaliindiugs nisaendsaushunisanianssunsaing
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
ARV RHRER
L. LLamaan%anaﬂismmmmﬁ%ﬁa
2. o3uelazaziBunientunisesnuuukazn s inUsEansnnueeesufava
CMOS ¢t
3. 3UnEluPanSUSELNANRLAE VUIN99T waznasaule
4. 9ENLULEDNKUUNITTINAITaTuearemaTian1sfiuUseansnnuasanndsauls
5. lassnuAaiunsesnwuUesTIAITaTTudeulasldiedesile CAD Tiviuasie
Students are able to
1. Show disciplined behavior
2. Explain in detail the design and optimization of CMOS digital ICs
3. Explain delay, circuit size and power estimation models
4. Design CMOS digital ICs with optimization and power reduction techniques
5. Complete a project on the design of a complex digital IC using modern CAD

tools

247-311  nseenuuudiannselindings 3 ((3)-0-6)
Design of Power Electronics
sgAnteiuFeudunow : il
msUszendldszuudidnnsedndlunisuuasazauaundsny wallanisai1uuudiaes
NITIATIEN UATNITAIUAN N15BONLUUINRTBUIDIAET 2935anszualniin uagdudas DC-DC 113
IpsziuarnsesnuuudUssnouLlnanuaziinTes dnvazianzvesgunialalineuinaesig
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Si, SIiC, GaN, lalon Schottky, lalan PIN, lalan MPS fragrenislden iy szuumuaumsiedeud
uwiasselyl uazinIesvenefndsnuiing
The 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, Schottky diode, PIN diode, MPS diode; application
examples, such as motion control systems, power supplies, and radio-frequency power
amplifiers
ARV RHRER
1. uani0ondanginssuvesnuiity
2. sdvesruudiannsedndlunisuasuazaunundseuls
3. ’PJE]ﬂLL‘U‘U'Nf\]i’Nf\]ﬁLLUaQWéJNWULLagSULQE]%LGIG%‘IG?{
4. puEanyasezvesgUnsalsinousninesmasliila
5.a8unggUnsaidnuinmesindalniuaznisussendldanule
Students are able to
1. Show disciplined behavior
2. Explain electronic systems for energy conversion and control
3. Design power conversion and inverter circuits
4. Explain the characteristics of power semiconductor devices

5. Explain power semiconductor devices and their applications

247-317 msaamwmmiswm’m?ﬁwq 3 ((3)-0-6)
Design of Radio-Frequency Integrated Circuits
sreAgtepuseusunou ¢ laidl
wuaRaitugulunisennuuuled RF 1153AsziNan TN ULUUNSEAE 19U n15a5ns
WUUTIa0IENBE W11ERes s uazLHUAlls LLmﬁﬂﬁﬁ’lﬁzﬂuinﬁami andnenssunsudniies
’J\ﬁ]isUEJ”lEJﬁ’ﬁgQJ’lmiUﬂ’mﬁ;’] finwes ooadalanod 199598188e 2995duATIZRAILD
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
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. 95U191935le¥ RF uagkanszvuwuunszaela
3. 9ENLUUNITIITWaINasULazdunesnesla
4. o¥usuuRaiiddlussutdeasuazaninenssunsndnnesls
5. 9BNWUUNAS RF iDouiuls
Students are able to
1. Show disciplined behavior
2. Explain RF IC circuits and their distributed effects

3. Design power converter and inverter circuits
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4. Explain important concepts in communication systems and transceiver
architectures

5. Design basic RF circuits

n1seanwuUUINTHazszuulaundu
247-318  Design of Feedback Circuits and Systems 3 ((3)-0-6)

seAvUIAURsurIunoy - Ll

Usgleaivesnisdoundulursasdidnnsedind n1sadrawuudiassiagnisnouaussves
sEuugady anutadesvessyuudoundu wellagn-lada inasianuatosvesluadas inallalawy
A MsvalseAud n1sesueilaidu deginastloundy fauaududu adeagy fuva
DC-DC uuuain®s seadalawned Uszaunisaiasdluniseanuuuiastoundu

Benefits of feedback in electronic circuits; modeling and response of linear systems;
stability of feedback systems; Root-locus technique; Nyquist stability criterion; frequency domain
technique; frequency compensation; describing function; examples of feedback circuits: linear
regulator, phase lock loop, switching DC-DC converter, oscillator; hands-on experience on the
design of feedback circuits

AIRIVERHRER

1. uani0ondangAnssuvesnuifity

. oduneUsylevivesnsteundululsasdidnnsetindle

N

. ALIUIANNIALN DIV UUTNABAE NI DUAUBIVRITE VU LAULA
_fwamniteulwresrnuaiosvesssuuounsuld

5. AN TweTven1sAIvANmewaiagn-lafa inaeinuaiusvesiun
Ja6 uazmadalawuAud LaznsTaEANNRdIMSUSTUUTIArURlE

6. MulvAwesesueileidudususeuulidudadula

7. witywiieatuasesteunduld

A W

8. oFuNeMdnNTIuIesfimuALdudy quAsawa fuuas DC-DC LuUAIATS
uazooadalainesle

9. panuuusEUUTeunduvassEuuAimunlly

Students are able to

1. Show disciplined behavior

2. Explain benefits of feedback in electronic circuits

3. Calculate model parameters and response of linear systems

4. Calculate conditions for stability of feedback systems

5. Calculate controller parameters using root-locus technique, Nyquist stability
criterion, frequency domain technique and frequency compensation

6. Calculate describing function for non-linear systems

7. Solve problems related to feedback circuits

8. Explain the working principles of linear regulator, phase lock loop, switching
DC-DC converter and oscillator

9. Design feedback system for given systems
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247-327  N139BNLUUTEUUUUTIY 3 ((3)-0-6)
System on Chip (SoC) Design
srgAgUeAuseurunou ¢ laidl
AsuuztszuUULAY (So0) fas1inuusyansain ndsny waritug n1sade SoC
s0uq Wsiwales Arm unasesunsad sfuuutes FPGA N3¥UILMTHAINT SoC: AIlAnTa3ns
Joyadunignisvinnusedvgellautanisesnwuy nsinluldau uaznisvageuuugsnuag FPGA
s3alagldaasuleainu IR IuLaT A BINISTEULUSUNTUYONALIT
Introduction to Systems on Chips (SoCs); performance, power and area constraints;
building SoCs around Arm processors; FPGAs prototyping platforms; SoC development process:
from creating high level functional specifications to design, implementation and testing on real
FPGA hardware using standard hardware description and software programming languages
ARV HEER
1. uansoandangAnsauvesnnuifity
2. 95U1852UUVUTY (SoC) NszuIUNITimU SoC warn1sesntuunelddedniale
3. 99AKUUIEUU SoC swiulusiaises la
4. NP UTEUU SoC vuwanWesuAuLuy FPGAlG
Students are able to
1. Show disciplined behavior
2. Describe system on chip (SoC), SoC development process and design under
constraints
3. Design SoC with processor
4. Test SoC on FPGA prototype platform

() quﬁﬂnmsﬂszna‘uuazmaauwﬁﬂaué’nma%
ngy 1 wauvINIsUsEnauLaznadeuLTiinauAntADs

247-240  FTUUAIUAN 3 ((3)-0-6)

Control Systems

seIvvsAuFsurIunow : il

FUUAIUANLUUILTALAZ MU WUUTIE0IVNATAAIANSYRITEUUNINIEAIN NSV
Judadu wwudsuden nswinisinavesdygyia feidunisarsleusazndnnissiaendeulgiianius
m'smuQumsﬁNmuaxmwmwﬁugﬁu AsmavauebulallLLEan ﬂ’]’iVIﬂﬁE]ULaaﬁiﬂ']‘WSUE]\?gﬁ-LﬁE]i‘
g nseenuuusruunIuAllagldsn-lana nsmluniasluadan tnadiadesainvesluaiad n1s
oonuuuszuumuAslagliBneuaussaul nssiaeswheasuiumesuaznsvaanteeNLUUTEUY
AIUAL

Open-loop and closed-loop control systems; mathematical models of physical
systems; linearization; block diagrams; signal flow graphs; Transfer function and state-space
representation; basic control actions and compensations; time-domain responses; Routh-
Hurwitz stability test; control system design by the root locus method; Bode and Nyquist plots;
Nyquist stability criterion; control system desien by frequency response method; computer
simulation and experiment of control system design

ARV RHEER
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1. uansoondanginssuvesauiity

2. MUIUMAINISERDITRITEUUAIUANLULINT LA 1 TA LA

3, AIAUMANNIITLADSVBILUUTIADIVDITEUUDTI LA

4. nasnaUszinaadaduresssuula

5. MALKuRIUaen wavnsvnslravesdynuls

6. AnnnmAveailsidunisaelouwagndnnisdtaendalsglianugle

7. fnamnAmnsifine fvesssuumuaiiieatumahauiagmssaieiugiu ns
movauaslulamuails

8. Anamnileulvvonafivsnmlaglinmsneaeuiaiiosnmveags-igesindle

9. AANISEnesvessTUUAIUANAILISIN-lafa niluiawazluedan ina
iefesamvasluaiadn nseenuuusruumuaulngliiBnouaussnuile

10. fﬁ’ﬂammimauaawmﬁzuummuﬁaaﬂLLUUIuﬂauﬁLmaﬂﬁ

Students are able to

1. Show disciplined behavior

2. Calculate parameters and responses in open-loop and closed-loop control
systems

3. Calculate model parameters of physical systems

4. Calculate linearized model of a systems

5. Sketch block diagrams and signal flow graphs of a systems

6. Calculate transfer function and state-space representation of a system

7 . Calculate controller parameters related to basic control actions and
compensations and time-domain responses

8. Calculate stability conditions using Routh-Hurwitz stability test

9. Calculate controller parameters using root locus method, Bode and Nyquist
plots, Nyquist stability criterion and frequency response method

10. Simulate controller design response in computer

247-241  AMsVAARIMNSBLaNNIaTing 1 1 (0-3-0)
Electronic Laboratory |
srgAgUeAUReurunou ¢ laidl
nMsUfURlwinsuftRnsuaslassnsiiisadestugunsaididnnsetind
Lab practices and projects related to electronic devices
ARG
1. uanspondenginssuvesauilive
2. Iﬁﬁmémﬁa’iﬂiumsi’mmLLazﬁwumﬁm’nmLaiuehsummﬁmgﬂéfm
3. YimsveaeaienfuiugUnsaididnnsetindliegisgnios
4. Fruuninsziiavaguveanmeasdla
Students are able to
1. Show disciplined behavior
2. Use measuring instruments to measure values and calculate the accuracy of

measurements correctly



247-242

3. Perform experiments with electronic devices correctly

4. Write an analysis and conclusion of the experiment

nInaaaemedlannsaiing 2 1 (0-3-0)
Electronic Laboratory Il
seAvUsAuSUEIUneY : il
nMsUftRluiesUfoRnmsuaslasnsiiedestuasasdifinnseing
Lab practices and projects related to electronic circuits
ARG

1. uandpondenginssuvesauiiiie

2. MiedesiloFlunmsiaduazdunmeiuusiudvesnsingndes

3, ‘1/‘hmimmaENLﬁ'mﬁ’uﬁ’mws@Lﬁﬂmaﬁﬂa“léfaeiwgﬂﬁm

4. \Fruunnsziiavaguueansmeasdla
Students are able to

1. Show disciplined behavior

2. Use measuring instruments to measure values and calculate the accuracy of

measurements correctly

247-243

3. Perform experiments with electronic circuits correctly

4. Write an analysis and conclusion of the experiment

UINIFIUGAFINNTT 3((3)-0-6)
Industrial Standard
srgAvUeAUsIURIUneY :  haidl

141

ndnn1sazuLAnAgIfuIIMIgINgAEmNTTITIdETY L 1SO 9001 ISO 14001 ISO
45001 ISO 22000 ISO/IEC 17025 1SO 13485 1SO 50001 ISO/IEC 27001 1SO 22301 ISO/IEC 20000 1SO
22716 IS0 39001 10 26000 tJusu u1nsgrunisnageumsliiuazdidnnseding IEC 60050 IEC
60439 IEC 60601 1Jugiu nsnageududundos IEC 60068 wadauanadeile dwiunisdnnms
gnavinssLiletielfinannwiarUsz B amnsnan
Principles and concepts of important industrial standards: I1SO 9001, ISO 14001, ISO
45001, 1SO 22000, ISO/IEC 17025, 1ISO 13485, 1ISO 50001, ISO/IEC 27001, 1SO 22301, ISO/IEC 20000,
ISO 22716, ISO 39001, 1SO 26000, etc.; Electrical and electronic testing standards: IEC 60050, IEC
60439, IEC 60601, etc. Environmental testing: IEC 60068; techniques and tools for industrial

management to help increase productivity and production efficiency

ARV RHEER
L. u;amaaﬂ%anaﬂiimmmmﬁiﬁa
2. B3UNEANUNEAYYBINIATFIURAENNNTTUABDAVNTTUATHA
3. o¥UTEaTBuAvesnATsUTlATULeUMNYRg1sTieY 3 IATEIL
4. fumdioya Jianed uazedumedunguuaziausinasguildiusouming
5. i duanBnludiaild
Students are able to

1. Show disciplined behavior
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2. Explain the importance of industrial standards to manufacturing industries.
3. Explain in detail of assigned standard at least 3 standards.
4. Search for information, analysis and group discussion and making presentation
on assigned standard.

5. Act as team members.

247-244  mavegeUsTINiueaedlailesdu 3 ((3)-0-6)
Introduction to VLSI Testing
seIvvsAuiFsurunow : il
uminAgafunismadeu VLS| mssenuuukaskuusiassdeunndedlunisnan wuusiaes
ANUHANAIA N1TATNANTNAABY N15I1ABIANURANGIN N1TNAADUIITFITANYUALINTITIAGU
nsdaeTzidmsulasasnsnageu: BIST (nsvadaumitodlufm) n159entuutduniesnisauwny
Introduction to VLSI testing; design and manufacturing defect models; fault
models; test generation; fault simulation; combinational and sequential logic testing; synthesis
for testability schemes: BIST (Built-In-Self-Test), scan path design
ARG
1. uanipondenginssuvesanuiiive
2. DBUIANNEAYVDIN1INAADUINATTIN LA
3, 9FUNLLUUTIBOIANEANAIAANS *) 191
4. a$auuudaesanuianaiafionagouasidedavsuaziBedifuls
5. panuuUNaTIadaulusies (BIST) waztdunisnisaunule
Students are able to
1. Submit additional reports for completion on time
2. Describe the importance of integrated circuits
3. Describe various fault models
4. Create fault models to test combinational and sequential logic
5. Design BIST (Built-In-Self-Test) and scan paths

247-245  ASAUANAMANLASENTNI 3 ((3)-0-6)
Quality Control and Six Sigma
sgAvrvsAuEsuEunew :  laidl
SEUUARNN AYILABAADIVBIAMAIN TEUUNITIANITATUAMAIN TLULTNGTNN YA
\n3osiloBnddnin mstusesaanw Ms¥a esdetie ununimuaunIEUILNT LasmATANIEu
Fog e NTAURNYIATY
Quality system, quality conformance, the management system for quality; Six
Sigma system; Six Sigma tool kit; Also, quality assurance, measurement, reliability, process
control charts, and sampling techniques; real case studies
ARV HEEH
1. uansoandangfnssuvesnnuiity
2. B5UANNAIAYUBITEUUAIUANANNINLALNITUSUSTANSTLE
3. gunendnns sruLdnddniuarldnuyaiaiesiiodnddnile



143
4. WeuuvilaszinsalAnenszuudngdniale
Students are able to
1. Show disciplined behavior
2. Explain the importance of quality control and management systems
3. Explain the principles of the Six Sigma system and use the Six Sigma toolkit
4. Write a case study analysis of the Six Sigma system
247341 nsvareeeBiEnnselindtuge 2 (0-4-2)
Advanced Electronic Laboratory
seIvvsAuiFsurunow : il
nsUfURlwiosuftRnsuaslnssnsiiisadestuaasuarszuudidnnseing
Lab practices and projects related to electronic circuits and systems
ARG PR
1. uandponTenninssuvesauiive
2. Miedesiioflunsiaduazdunmemiuusiugvessingndes
3. YimsveasaienfuivisesuarszuuBidnmseindldegngnios
4. \Teuuriiasziuazasurentsnaaadle
Students are able to
1. Show disciplined behavior
2. Use measuring instruments to measure values and calculate the accuracy of
measurements correctly
3. Perform experiments with electronic circuits and systems correctly

4. Write an analysis and conclusion of the experiment

247-345 Uf]ﬁ’ams%y’ugﬂumwmaav 3 (0-6-3)

Advanced Laboratory in Testing

sevUIAUReuriunou - laidl

UAURN1IagauaduUsEnouLUUNIaGW LDO, Op-amp, DACS/ADC wSesilouaziades
nadoulodynmnay

Laboratories on testing passive components, LDOs, Op-amps, DACS/ADCs; Mixed-
Signal ICs tools and testers

AIRIVERHRER

o

1. uansoandangfnssuvesnnuiity
2. lHuedosilouaziniesnaeuleddnyaunalignios
3. yhnsvaaeaieafunismageuiuasdnyaanals
4. Feuuninsikazasurasnsnaaedla

Students are able to
1. Show disciplined behavior
2. Use mixed-signal IC tools and testers correctly
3. Perform experiments on mixed-signal circuit testing

4. Write an analysis and conclusion of the experiment
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247-309  ANULTRHEUDINITIINUATANTIATIZRAUAN IR 3 ((3)-0-6)
Integrated Circuit Reliability and Failure Analysis
sgAvrvsAuEsuEunew :  laidl
MRS IEANLdLIMaIYes IC nandauazmLTeiie Mssrydumtinuianas
AsAanIseiauLdeie verAuIiaTziauddeie n1sinssinansenuveduunay
auLwa7 ANLYIMETUNITIAIIERAINANLKAIUDY IC
IC failure analysis; yield and reliability; fault localization; reliability prediction;
reliability analysis software; failure modes effects analysis; challenges to IC failure analysis
ARV R
1. uani0ondanginssuvesnuiity
2. SBUIEANEIATRINITIASIERANNALIVaIYRS IC KandnuazALULdoRold
3. AnTenkazaan1slunsssysiumlanuianainle
4. 93urgANUNIMEluNTIATEANLANMAITes IC 16
Students are able to
1. Show disciplined behavior
2. Explain the importance of IC failure analysis, yield and reliability
3. Analyze and predict fault location

4. Explain the challenges of IC failure analysis

247-350  syuudaludidmSuntsnandnudiannseling 3 ((3)-0-6)
Automation Systems for Electronics Manufacturing
seAvrvsAuEsuEunew :  laidl
uniiAefuszuusalulAlugnavnssunisnan n1seenuuUTEUUSALLTR N19HER
drutsznaunneg vesszuudalu® nsvuauns 38nms walulad drwdszneu wazaounsaifisniu
dmsunisauaunasu Jag waznisivavesdeyalussuunisndnadela malulad CNC viugud
PLC anansusznaudalulifdmiunisudngunsaldidnnsetind
Introduction to automation in the manufacturing industry; design of automated
system; fabrication of various components of an automated system; essential automation
processes, methods, technologies, components and scenarios for control energy, materials, and
information flows in the modern manufacturing systems; CNC technology; robotics, PLC,
automated assembly lines for electronics manufacturing
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. sydnUsznaufiumndnafuresssuusnlui
3. \Woustogunsal 1O ifmuairiuTuga PLC fanza
4. wisealusunsy PLC wanmasdmsunsldauiismun
5. donuaineflasilivnzdunsldauiiseyld
6. e UNALATY SCADA 9819418
Students are able to
1. Show disciplined behavior

2. ldentify different components of an automation system
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3. Interface the given I/O device with appropriate PLC module
4. Prepare a PLC ladder program for the given application
5. Select the suitable motor drives for the specified application

6. Prepare a simple SCADA application

ngx 2 wauvINTUsENaULaNAdaULTiiABUANLADS
247-343 n'mnﬂaameasmué'suufynmwamﬁaaﬁu 3 ((3)-0-6)
Introduction to Mixed-signal Integrated Circuits Testing
seIvvsAuiFsurunow : il
mwsmmsmaamwiﬁ’mﬁymmau m'ﬁmaauqﬁﬂiiﬂuas YUU IC: %aﬁmuﬂmimaau
N15NARUNITIINES ANNLIUGTUNITIA B15AWISN1TVRERU NBN1TdNA10E19 N1SNA dBUATY
nsUsEIRaNadyQIMAIYE LaYNTEUITIEU NMIIATITIINATUATNITOBNLUUNATIIITUUBUIADN
wasdyNaY
Overview of Mixed Signal Testing; testing IC devices and systems: test specifications,
parametric testing, measurement accuracy, test hardware, sampling theory, digital signal
processing-based testing, and calibrations; Circuit analysis and circuit design with analog and
mixed-signal systems
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. 9RUNEANUEIAYUBINITNAADUNITA B TUNAL LA
3. E]%‘U']El%@ﬁ’]ﬁﬂﬂﬂ'ﬁ%ﬂﬂ@ﬂ ﬂ’]iVIﬂﬂ@UW’]ﬁ’]ﬁL(ﬂ@% ﬂ’NﬂJLLQJUET{LUﬂ’lﬁ’?ﬂ
4. Genldansaurinsnaaeuiimanzals
5. a5uenguin1sduiegslad
6. AATILINITUATANTOONLUVINATAMBTTUUBUNA DN LAY By e eunan 61
Students are able to
1. Show disciplined behavior
2. Explain the importance of mixed-signal circuit testing
3. Explain test specifications, parametric testing, measurement accuracy
4. Select appropriate test hardware
5. Explain sampling theory

6. Analyze circuits and design circuits with analog and mixed-signal systems

247-346  @gwiuniswanmudulumalulagnisussneu 3 ((2)-2-5)

Front-of-Line in Assembly Technology

sgAvvsAuSeuEunow : il

unirginalulagnisusenau Front of Line (FOL) ¥03uU553:75u91 IC US54i0u91 IC by
FOL mmamwsﬁfm WHULNDITANOU N1SLATIUTU ﬂ3umun'ﬁmwuuwummwnm% nsideuTy
Lagn1sidenaIn annundouesUTIYia IC walulagadugy *Uiuﬂqaammamawawmﬂaugu
LaLdu PCS (53UUAIUANNTZUIUNIT) RFC (S18N15A52980UN15ABUAUDI) FMEA (n1531A519%
wanszvuINlnnLdImal) Bnsuitym waslsTaroanisrmuaunisiasuuuag
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Introduction to IC packaging Front of Line (FOL) Assembly Technology; FOL IC-
Packaging; manufacturing of integrated-circuits, silicon wafer, die-preparation, die-bonding and
wire-bonding process; IC-packaging environment, cleanroom technologies, cleanroom
continuous improvements, Kaizen, PCS (process control systems), RFC (response-flow
checklists), FMEA (failure-mode effect analysis), problem solving methodology, and change
controls protocol
ARV RHEEH
1. a%meﬁwéfwﬁﬁugm AR kazAgelu Front-Of-Line (FOL) IC-packaging
2. 9FUIHUNUIMLALANUSURATOUUDIIAINT
3. auederimunieenaugy
4. s3urenswaaiules (RauAnseauiedanew)
5. a%msﬁugmsum IC vunes wasuwium
6. 95UNLRUNTAY/NSTUIUMIWTEULIRLT Ay TIMUINTSTawmalulad
7. a%maﬁugmﬂumﬂixmumiﬁauLL&JﬁmﬁLLaﬁaQﬁugmmsﬁ
8. e¥uedsminmuesmeluladnaeuuifiuiuasyssiamves Tan uguilld
9. 9¥uwgUnTAl/NITUILMSTeIL LA Tannsmamelulad
10. a%maﬁug’numaﬁm'salflul,ma‘u
11. a%maﬁug’m%m’m%amam UszunnveunaluladnisideuainuasUssnnues
Yanann gunsal/nssuaumadoumnuarifaumemanalulas
12. a%mam%%’uﬂ@@émiaLﬁaﬂ/l,mﬁ?ju PCS (SyuumuANNTzuIUN1sg) RFC (518019
ATIRARUNIMBUAUDINITIAR), FMEA (N193tAs1ziNansenuaInnunauduian), 1on1sunteym
u,aznwmuqmmﬂﬁauuﬂm
Students are able to
1. Explain basic terms, definitions and acronyms in Front-Of-Line (FOL) IC-
packaging
. Explain roles & responsibilities of engineer
. Explain clean-room requirements

. Explain wafer fabrication (from sand to silicon)

2

3

a

5. Explain basics of IC, wafer and die

6. Explain Die-preparation equipment/process and their technology evolution

7. Explain fundamentals of die-bonding process and base-material used

8. Explain types of die-bonding technology and types of substrates used

9. Explain die-bonding equipment/process and their technology evolution

10. Explain fundamentals of oven-curing

11. Explain basics of wire-bonding, types of wire-bonding technology and types
of wire-material, wire-bonding equipment/process and their technology evolution

12. Explain continuous improvements/Kaizen, PCS (process control systems) ,
RFC (response-flow checklists), FMEA (failure-mode effect analysis), problem solving

methodology, and Change Controls
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247-347  @vewiunisuaadiuinglumalulagnisusznau 3 ((2)-2-5)
End-of-Line in Assembly Technology
sedvlsAuiReuriunow : il
nsuuginsUseneu End of Line (EOL) nagnsn1smiuAun1sHan nsnagdey EOL
Introduction to End of Line (EOL) assembly; production control strategy; EOL testing
ARV RHRER
1. a%maﬁwﬁwﬁﬁyugm MainAL wazAegalu End of Line (EOL) assembly
2. FUNUNUIMLAZANTURATOUVBITIAINT
3. a5unederimunviesnaugy
4. 93UNINALNSNITAIVANNITHES
5. a%maﬁug‘mmimaau EOL
Students are able to
1. Explain basic terminology, definitions, and abbreviations in End of Line (EOL)
assembly
2. Explain the roles and responsibilities of engineers
3. Explain cleanroom requirements
4. Explain production control strategies

5. Explain the fundamentals of EOL testing

247-348 Uﬁﬁﬁn’m%’uqﬂumsﬂsznau 3 (0-6-3)
Advanced Laboratory in Assembly
seIvlsAuBeuriunew : il
UfoAnsiefunmsaianuuiaesuagnsiinundnuuziannsvesagusTiuidugs
nsUszalana waznsiauiandnenssuduiuussydausiwiinousnnes
Labs on modeling and characterization of advanced packaging materials, processing
and architecture development for semiconductor packaging
ARV RHRER
1. uansoanFangAnssuvesanuifity
2. Muedosilolunis nsUszanana waznsiaaandnenssudmiuussafudied
AUGNLADSLH
3. V‘l’ﬁmivmaa&Lfdwlﬁnﬁ’um'sa%"mLLUUFS']aENLLazmiﬁmumé’fﬂwmzLQW’]%SUEN“J’&@U%R;
foidugald
4. Feuunineikazaiivenisnnaale
Students are able to
1. Show disciplined behavior
2. Use tools for processing and developing architectures for semiconductor
packaging
3. Conduct experiments on modeling and characterizing advanced packaging
materials

4. Write an analysis and conclusion of the experiment
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247-351  nszuaumskaadudannseling 3 ((3)-0-6)
Electronics Manufacturing Processes
swdIndsAuBsurunay : 1l
nszvIuNskAngUnsaldidnnsedind: niswdn PCB n13Uszneu PCB msUsznaunalwil
NSNAFBULAENISATINEOU NTBENLUUBANNITBTNd N15UTTAZNITIATIMUNY
Electronics  manufacturing  processes:  PCB  fabrication, PCB  assembly,
electromechanical assembly, testing and inspections, electronic design, packaging and
distribution
AIRIVERHRER
1. uansoanFangAnssuvesanuifdy
2. 9dunenszIuNsHangUnsaldidnnsetind: nswdn PCB n1suUsznau PCB 14l
3. imsvadeuLaynIRTRaougUnIniseiniaaliotals
4. senuuugUnsaiflilunisndn nsussauazdadivingle
Students are able to
1. Show disciplined behavior
2. Explain the manufacturing process of electronic devices: PCB manufacturing,
PCB assembly
3. Perform testing and inspection of devices with measuring instruments

4. Design devices used in manufacturing, packaging and distribution

247352 Ujtiamstugslunisdadudidnnseiing 3 (0-6-3)
Advanced Laboratory in Electronics Manufacturing
srgAgteAuteusunou - laidl
UftRnmaiiatunssuunisiangUnssididnnseiind: nswan PCB nsUszney PCB N3
Usgnaunalilh nmadeulazn1INTINEDU
Lab on electronics manufacturing processes: PCB fabrication, PCB assembly,
electromechanical assembly, testing and inspections
ARG RHRER
1. uansoanFangnssuvesanuiity
2. Wuadesilelunis nsuszneunaliiy nsnaaeuwazmsasadeu PCB 1¢
3. YhnsveaeafgriunsruumskangUnsaldidnnsednd: n1suan PCB msUszneu
PCB la
4. \Fruuninsziuazailveinsmeasdle
Students are able to
1. Show disciplined behavior
2. Use tools for electrical assembly, testing and inspection of PCB
3. Conduct experiments on the production process of electronic devices: PCB
manufacturing, PCB assembly
4. Write an analysis and conclusion of the experiment



149
(A) WAV ININAABAADURNLADS
Ngy 1 wAuSITINSHANNRDURANIADS
324-251  @rswedilewizduiunuausiinouannas 3 ((3)-0-6)
Specialty Chemicals for Semiconductors
sgAvUsAUReurunoy - laidl
wialulafagoinsmeansiaiififinnuuignigs Taquazarsiafidmiualons il inalulad
nsfadeaaiaiiifianuuiandes faquazarsiaidiniunszuiunisaraulownd Yanuazaisiad
dusumaluladnisususzuny
Clean technology with high-purity chemical; Lithography materials and chemicals;
Etching technology with high-purity chemicals; Chemical vapor deposition process materials and
chemicals; Planarization technology materials and chemicals
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. o¥uewalulaBavendieansiaiifidanuuiqgald
3. osueianuavansialdmsualensilla
a. ssvrewaluladnistadeasiaiiidannavsgals
5. oduneTanuazansiaiidmsunseuiumsasaulowila
6. asuianuavanaldmsumalulagnisusussuule
7. duAumaladlvluduazaunsaeduigle
Students are able to
1. Show disciplined behavior
. Explain clean technology with high-purity chemicals
. Explain materials and chemicals for lithography
. Explain high-purity chemical etching technology
. Explain materials and chemicals for chemical vapor deposition process

. Explain materials and chemicals for planarization technology

~N O U0 B W DN

. Research new technologies and explain them

324-252  nszurumsiadideliihdiunuiueiineunnines 3 ((3)-0-6)
Electrochemistry Process for Semiconductor
seAvIUsAUSURIUneY :  laidl
a 4:241 =) & o Q’J 3 Y a a
nguiiugiuveuadliil nguesisied dutlamees ussdulmiiu laundinves
a a s a % ¥ a
didninsauazmesiulawndind walulagnisgumelnin nisldauuwaznisneasy gnamnssulviiadl
wusaes nsyulavemgliih
Basic theory of electrochemistry; Faraday law, double layer; overvoltage, electrode
dynamics and thermodynamics; electroplating technology, application and test;
electrochemical industries; batteries; metal electrodeposition
ARV RHRER
1. LE@RI0DNTINGANTTUUBIAIUTIE
2.85ueguiiugnuvaaadluila
3. asuewalulagnisgusaglniinle
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a. MiaTeailonsvaaou guanvnssailudiuaiily
Students are able to
1. Show disciplined behavior
2. Explain the basic theory of electrochemistry
3. Explain electroplating technology

4. Use testing equipment in the electrochemical industry

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

sevsuiFeuriunew : il

Wemansuazinaluladaguyinid NIEUINNNTTMEVRIRAUUIN N15AUTEY NaEL

wazUjduiussznintlossuduiiuiy n1sUszulananalaniwazauaslonouveiiauuiy nsazaule

P

%

WAL NuRvBIETHIRULaT TARgEURIALUNe 1ASIE519909WaY anwaLaNITVRI LU AT YR

NSWNINTEE NI URRTeN wasn1sidsunlas aaautRdnavesiiduuis

Vacuum science and technology; thin film evaporation processes; discharge, plasma,

and ion-surface interaction; plasma and ion beam processing of thin films; chemical vapor

deposition; substrate surfaces and thin film nucleation; film structure, characterization of thin

films and surface; inter diffusion, reactions, and transformations; mechanical properties of thin

films

316-202

ARV RHRER

L. LLamaan%anaﬂismmmmﬁ%ﬁa

2. s5unawaluladagayinia nseuuvesilduunsle

3. 98U"ElATIEI19v0ITIAN AnvazianzvesiauUINle

4. S3uneUfiten waenndsuutas auastRidsnavesiduunsld
Students are able to

1. Show disciplined behavior

2. Explain vacuum technology, thin film process

3. Explain the structure of the film, characteristics of thin films

4. Explain the reaction and changes in mechanical properties of thin films

nMsaseitaquazimaianisivuadnuuzgUnsaiansieiati 3 ((3)-0-6)
Material Analysis and Semiconductor Device Characterization

Techniques

sedvteiuFeusunon . il
ndnnsuazmsliiaiesdoiflensiaaeulassadrondn lassaiiigane ssduszneumaind

wazanwaenslihvesTanAinihuazieiuansiun

Principle and use of instruments to characterize crystal structure, microstructure,

chemical composition, and electrical characteristics of semiconductor materials and printed

circuit board

AIRAVERHERA
1. L@RIDDNTINGANTIUUDIAUTITE
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2ieesilelumsnmsiiesgianuazimaianstinundnuazgunsalansieiaile

3. avuneAnEnule IAssasenan lassainmania waresAusenaunuadl

4. JnsginazesuednunsnslifivesTanieituag uiuisasiiu

Students are able to

1. Show disciplined behavior

2. Use materials analysis tools and semiconductor device characterization
techniques

3. Describe the characteristics, crystal structure, microstructure, and chemical
composition

4. Analyze and explain the electrical characteristics of semiconductor materials

and printed circuit boards.

332-354 ﬁugﬁwmnszu'mmséhuwmash 3((3)-0-6)
Fundamental of Plasma Processing
seIvsuReuriunow : il
unidnderfungquiiandveswataun wilidesdureamanaun waunamansiiaiives
NA@U msﬂdaaﬂixﬁﬂﬂ/\lﬁﬂuwmam nMsduATzit nMstdanaaun wlveswaraulunisuladuay
ATSHARTEINAS m:ﬁsuaqwmamiuizuuwé’w’mu,a3mim‘u@u?l'ﬂLL’mé’au 1m1ﬂﬁwaﬁamqmwﬂﬁﬁmaz
w&susdmsunsldnunadinisunmg
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
AIRIVERHRER
1. uantoandanginssuvesnuifity
2. SfvevnuiilAndvommanaun infidesduromanaun saunamaniiadvomatan

3. 93UNUNTARATIEI NsUTanwaaulel

a. oSvemsUszendliiafivemanauluszuundsnuuaznisauaudaindon lula
swanagamgiiiuaznasnumdmsunsliumadinisuwmels

Students are able to

1. Show disciplined behavior

2. Explain the physics theory of plasma, basic chemistry of plasma, chemical
kinetics of plasma

3. Explain the synthesis and treatment of plasma

4. Explain the application of plasma chemistry in energy systems and
environmental control, low-temperature and low-energy micro-plasma for biomedical

applications
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332343 UftAnsnszuaunsnandusnsiaiati 3(0-6-3)
The Practice of Semiconductor Manufacturing Process
sedvlsAuiReuriunow : il
ATEUIUNNSINANEZDR NsanaLuuLTen ‘1/i?Jﬂ’JWZJ%IQULLazﬂSSU’JUﬂ’]?@@ﬂ%Lﬂ‘?ﬁJ/ﬂ"ﬁ
WnsNsEane nszvIumMnlasuuawazilsns il malulaggayninia nssviunisalameiuasnisagay
Tldaus nszUILNTT CMP (M3dniufiadeieiasnamaad) nsindnuaizianivvesgunsalisinaudn
1093
Cleaning process; Wet bench and etching process; thermal tube and
oxidation/diffusion process; exposure and lithography process; vacuum technology; sputter and
thin film deposition process; CMP (chemical mechanical polishing) process; semiconductor
device characteristics measurement
ARV HEER
1. uansoandangAnsauvesnnuifity
2VHedeatielunszuruniswanduasieiile
3. imaneaeaigiunszuaunsanduasisimiag Sadnuazianzvegunsal
wilpousninasle
4. \Fpuuriiasizikazasivaanisnaasale
Students are able to
1. Show disciplined behavior
2. Use tools in the semiconductor manufacturing process
3. Conduct experiments on the semiconductor manufacturing process and
measure characteristics of semiconductor devices

4. Write an analysis and conclusion of the experiment

247-371  ngudeauUasafelunisineu 3((3)-0-6)
Occupation Safety Law
s1eAvIUsAUSUEIUneY :  laidl
unihifeafunguneamasasislunisvinu msdamsentieunsie mssudfeuase
nsAeasteduny
Introduction to occupation safety law; occupational hygiene management; hazard
recognition; hazard communication
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. a%maLﬁ'mﬁ“unawmammﬂaamﬁﬂumiﬁwmléf
3. 95U1ETYALIBYANTIANTTENTIBUETY NMITUTRBuUATIY msAeanstedunsels
4. Aumdoya et wazedusieilunquuaziausnguuneanulasadeluns
Fauiilesuneune
5. vt duannludiule
Students are able to
1. Show disciplined behavior

2. Explain occupational safety laws
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3. Explain details of occupational hygiene management, hazard recognition, and
hazard communication
4. Search information, analyze, and discuss in groups and present assigned
occupational safety laws

5. Act as a team member

332-344  wAlulagvainIzuIuNsATUIYlinauANLADS 3 (0-6-3)
Semiconductor Process Technology
sgAvIUsAUEeUEuneY :  laidl
MswssLdaneulazlwes nwsaunseuIumsHanled alsnsil msiineendiadu N3
Hsleeau nmsazalemaniiuarmenmm nsvilddulans nnsianieu nsdaiiuiadoniosnanis
LAl NIIYININITNITZUIUNIT
Silicon and wafer preparation; ic fabrication process overview; lithography; oxidation;
ion implantation; chemical and physical vapor deposition; metallization; etch; chemical
mechanical polishing; process integration
ARV RHEER
1. uani0ondanginssuvesnuiity
2.85unawaluladvesnssuiunsiueiineudnine sl
3, pSunewaIesiiouaziaiosdnslunsruaunmsiuedneusnnesle
4. EJ%"U’]EJﬂ’]‘suusimﬂ’liﬂizmuﬂ’ﬁiﬁ
Students are able to
1. Show disciplined behavior
2. Explain semiconductor process technology
3. Explain tools and machinery in semiconductor process

4. Explain process integration

NgY 2 WAUIIVINTHAANABUANIADS
247-372  @Ra1RSUIAINTIULAZIMATIANIINITNARADY 3((3)-0-6)
Engineering Statistics and Experimental Technique
seIvvsAuiFsurIunau : il
unhieafuadiiimnssy doya arsaumna awd adfidanssann enuthasdunazns
wanuasANuasdu N15HANUIINTTEURATNITUTELNALE NINAaRUANNRFIU ﬂ’liauuﬂumLa?{aLLas
n15UszgnAld AIUNeR ANOVA wazn1suseandld n1sannesuazn1sussgndld n1saiuay
NSTUIUNMINIEDA N15UsEENAlEIon1sVNeaia
Introduction to engineering statistics; 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
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. SdunevnuiiRetuatfduiuimnssuld
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3. ENLUUMIVIAABUALLAFIU NsayuALaABuarn T sEndldls

4. 95U1BANUNBF ANOVA azn1suszendldle

5. 93U B NITannBLkaEN1SUTEYNALY

6. DENLUUNMIAUANNTZUIUNIVNGEDA N15UsEYNALTIBN1IN19ERR
Students are able to

1. Show disciplined behavior

2. Explain statistical theories for engineering

3. Design hypothesis testing, inference of means and applications

4. Explain ANOVA fit and applications

5. Explain regression theory and applications

6. Design statistical process control, application of statistical methods

332-345  psdesnsneiathuazeiesdionagou 3 ((3)-0-6)
Semiconductor Packaging and Testing Equipment
seAvrvsAuEsuEunew :  laidl
\P304918 LATDIRRAAY /WA LATonTouain tneuilnad gunsainistugy wilfis

ANWAY TMTT Lﬂ%‘ﬁ]ﬁ‘ﬂﬂﬁau IC (ASL1000, T120, SG9000)

Dispense; clip/die bonder; wire bonder; reflow oven; molding equipment; trim
form; TMTT; IC tester (ASL1000, T120, SG9000)
ARG RHEED
L. LLamaan%wqﬁmawmmmﬁ%ﬁa
2. guensEUIINIeas AN LazAS T STILA LS
3. fieSesiloneanuiildlunszuiunisveansiaiile
Students are able to
1. Show disciplined behavior
2. Describe the semiconductor wrapping process and the machinery used

3. Use testing equipment used in the semiconductor wrapping process

332-346 nszmumsﬁa%uqa 3 ((3)-0-6)
Advanced Semiconductor Process
sreAgtepuseusunou ¢ laidl
115594 IC WUV 2.5D N1559% IC LUU 3D Lo FuUULHUL-DU/58AULKS Lo SLUULWY-
10/szuuns ufianaszdudu szuvluuiieina msdeuuuuleuin ussiusiduidn Yaqladidnadn
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
ARV R
L. LLamaaﬂﬁqwqaﬂﬁmmmmﬁ%ﬁa
2. o¥vEnIEUILN TetugeuaniaTasIn sl
3. Tesesfienaaeuiildlunsyuiunsearsissaiile
4. hunsufiainaseiudu sruuluniiaing madeuuuulouin ussataeiauidald
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5. ssuntaniililunisviesdreudnnosuazmeiianinneiaudnugld
Students are able to
1. Show disciplined behavior
2. Describe advanced packaging processes and applicable machinery
3. Use testing equipment used in semiconductor packaging
4. Describe chip-level packaging, system-in-package, hybrid bonding, chiplet

packaging

5. Describe materials used in semiconductor packaging and characterization
techniques
332347 msUfiAnmsmsieansnedniuaznimageu 3 (0-6-3)

The Practice of Semiconductor Packaging and Testing
eIvvsAuiFsuriunew : il
nstinevsulunshndaeiessneansuazaaufon; mstineusuniedfifiisitundedin
AdU/iRI; MsflineusunaufoRiReatuedesdeuann; msiineusuaaufiRiertumeusinad;
miﬂﬂausmmﬂﬂﬁﬁ'aL?‘imﬁ'uqﬂﬂsaima%ugﬂ; nsilneusunaUURAefuLIRuiAnLAq; N9
AnousuneUfdRietu TMTT
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
ARV RHEEH
1. uanoondanginssuvesnuiity
2 ¥edesdielunsrurunismsvieansisiuagnisnaaeuls
3. AneusuniaufoRifertumsveansisiiuaznisvageuld
4. \Feuurieszikazaivaanisnaasale
Students are able to
1. Show disciplined behavior
2. Use tools in semiconductor packaging and testing processes
3. Conduct practical training on semiconductor packaging and testing

4. Write an analysis and conclusion of the experiment

332-348  msihanudaudmsunisuanled 3 ((3)-0-6)

Heat Transfer for IC Fabrication

183U suEtunoy ¢ el

AMsINANNTou AmsIun1siiANuieu n1sdassauTeuLaznskurilgduns
N38378AU58U ANSIWALULaEN1 5L UIEAINSBU ANIINNTEUIUATSHARN PCB ATNTIUNNT
paNLUUANLSaUTDIdNUsYNBUBLANNTOTNG

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

ARV RHEER
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1. uansoondanginssuvesnnuifity

2. odursmsiianuseudmsunisuanlodla

3. paunuunmsihanuseuiildlunszuiunisndnuasUsenouiadneusnnesle

4. nLUUsTUUSTUIIAMUSaulunszuIuMIHanLazUsE NoUnauAnLAa s Lo
Students are able to

1. Show disciplined behavior

2. Explain heat conduction for IC manufacturing

3. Design heat conduction for use in semiconductor manufacturing and assembly

processes

4. Design cooling systems in semiconductor manufacturing and assembly
processes
332-349  wialulaglssueiinoudnnes 3 ((3)-0-6)

Semiconductor Factory Technology
srgAvUeAuseusunou ¢ laidl
1157M10a5191599ULAZAIBIUITANUAZAIN NIFINLEY AIAUANIT SUUSZLIM AT
DONLUUYID LLaxﬁmﬂﬁugu UAUASNEAMNEAIN SIESTUUASIWERNEAIN ﬁﬁﬁqwéq&
fre ansiadl msSlaAaunude undssendsnu Foruuansudavedlssrumaluladdugs dormun
fruenudsiu MsUsendandanu mianaiuou uasiasygRansuiou
Plant construction and facilities, planning, schedule, budget, piping design, and
cleanrooms; facility work, including facility systems, super pure water, gases, chemicals,
wastewater recycling, energy supply; production needs of high-tech plants; sustainability
requirements, energy saving, carbon reduction, and circular economy
AIRIVERHRER
1. uantoandanginssuvesnuifity
2. oivensfeasilssnundnedireusnmeswasawsmnsanuazainld
3, auEy fvants sudsznalunisteaddlssnundaeiineudinmesuazaseiue
ANUAZAINTG
a. o¥vedermuanisdnvoslssnumealuladtugs dodmuadiunmdaiiu n1s
Usegndandanu msanansuey waztasugiavyuioula
Students are able to
1. Show disciplined behavior
2. Describe the construction of a semiconductor manufacturing plant and
facilities
3. Plan, schedule, and budget for the construction of a semiconductor
manufacturing plant and facilities
4. Describe the manufacturing requirements of a high-tech plant, including

sustainability, energy efficiency, carbon reduction, and circular economy requirements
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2.3) NHUIYNFINIVITN
- NANIYPUFRNUIUTIVINITOBNUUUIATIN
247-306  MTAATIZATTOU 3 ((3)-0-6)
Complex Analysis
seIvvsAuiFeuriunow : il
Hlandureefiulsitadou aunsileunusyadlaz-siul Usiusmudurosilenduigdou
USiiugvedlad aynsuveumdinoiuavasisud nouiuniauiviovedlad gaonnatvesileanduiiagz
nsUssduauado nuiunvesdeiad nsUssfiuliwusiite undmoseiunu Usiusaeuiady
50173
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
ARV RHEER
1. uanipondanginssuvesnuifity
2. o5unelanduresiuUnltou aun1sideeyiusvedlad-siul Usnusaudures
Hendudedouls
3. AMNUNITIATIZATU USHuSUedlaT aynsuveundaesiasanisuild
4. DFUNBLATAIUIUN UL UNLABNEBU0ILAT YaLonNINVaITaNTUIATIEN N3
Uszilliuawinas o
5. uAtgyUsHusIin Usiudmeurnsuseuials
Students are able to
1. Show disciplined behavior
2. Explain functions of complex variables, Cauchy-Riemann differential equations,
line integrals of complex functions
3. Calculate complex analysis, Cauchy’s integral; Taylor’s and Laurent’s series
4. Explain and calculate Cauchy’s residue theorem, singular points of an analytic
function and evaluation of residues

5. Solve definite integrals and Bromwich contour integrals

332-399  NafEAIABUANEINSUIAINT 3 ((3)-0-6)
Quantum Mechanics for Engineers
sgAvUsAuSubunaY : il
fleftuazaezisiiuns dunsusensesuasramasuuylitufunaivianifia
wazaulid Uinligaidiauavdynsalfiusn ensuetineeadaiame’ lumusdngauy alu eznaulalasiay
Wave functions and operators; time-independent Schrodinger equation in one
dimension and three dimensions; Hilbert spaces and Dirac’s notations; harmonic oscillator;
angular momentum; spin; hydrogen atom
ARV RHRER
L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
2. ovuneilanduianzaanaziadunisie
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[

3. AIUINANNNSUIORNLIBS KAz HaRasRUUITUR a1t ndsTfkara U le

o

4. ofueuarAnMng e unsgRsalsauardynsalfusnle

<

a

5. uitgymensuelinoeadaiaines lwuiuday alu ezaeulalasiaula
Students are able to
1. Show disciplined behavior
2. Explain wave functions and operators
3. Compute one-dimensional and three-dimensional Schrodinger equations and
time-independent solutions
4. Explain and compute Hilbert theory and Dirac notation

5. Solve harmonic oscillator, angular momentum, spin, hydrogen atom problems

247-310  N159NLUUINITTIUTUDET QY IUNAY 3 ((3)-0-6)
Design of CMOS Mixed-Signal Integrated Circuits
seAgUeAURsuriunou - laidl
dyaauazszuuBadu nsduiiegisuasioaads fnseauzionuaziivia 1935
WivUszquuuaing snsndndyarasedyayasunmulufulasdoys dudas A/D uaz D/A Sasilua
Jad fuvaseyaamsasuniu lassulududouisifuniseenuuufuasdoyadugelngld
w3nsilosaednyamas
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; design of an advanced data converter using mixed-signal
simulation tools
ARV RHEER
1. uani0ondanginssuvesnuiit
2. s¥unelavasBenfeatuniseenkuuie s deadyyoma 1¢
3. DBUIENNTANFIDEMALLELAAT I
4. PONLUUDBNLUUNITIM MNToLoUrAenLaziava fulas A/D uay D/A 1
5. v‘fﬂﬂsqmmﬁ'ﬁnﬁ"umsaaﬂLLUUﬁaLLUaﬁagasﬂguqﬂﬂai%JLﬂ%"aﬁaai’wamé’myapmmau
Students are able to
1. Show disciplined behavior
2. Explain in detail the design of mixed-signal CMOS ICs
3. Explain sampling and aliasing
4. Design analog and digital filters, A/D and D/A converter ICs
5. Create a project on advanced data converter design using mixed-signal

simulation tools

247312 gunsaiasheiatintug 3 ((3)-0-6)
Advanced Semiconductor Devices
se3vderuiSsuEtunoy : Tl
souse PN n3udaimessessnolulnals MOSFET ffiudszq MOS aunsalusaduila
Wulgasiniwaueain CMOS FINFET ns1udainasunlulas MOSFET WUULNND0a0ES1IALAY
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nsudaned 2 97 gunsniansAsiniihas ledrduaznszuiunandngunsal SIC A& nmswmed
wialulagiedinoudninasuaznszuIunIINGR

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; power semiconductor devices: power ICs and SiC power device process; overview of
semiconductor technologies and manufacturing processes

ARV RHEEH

1. uanoondanginssuvesnnuifity

2. odunelawaBonieatugunsalmsfafaindugsld

3. panlUUoanLUUNasTIlagld CMOS FInFET nsudainasuilulas MOSFET wuu
\NV09aBYINALAENIUTdLADS 2 1A 1A

4. o¥u1wgUnIalasAsiin&s ledmdsuaznssurunsnangunsel SiC Adals

5. 9unenmTInveuvaluladislaousninesiaznszuaunIHae 1a

Students are able to

1. Show disciplined behavior

2. Explain in detail about advanced semiconductor devices

3. Design integrated circuits using CMOS FinFET, nanowire transistors, gate-all-
around MOSFETs and 2D transistors

4. Explain power semiconductor devices: power ICs and SiC power device process

5. Explain the overview of semiconductor technology and manufacturing
processes

247-313  N1509NLUUIBNSNARBY 3 ((3)-0-6)
Design for Testability
seAvsAuEsURuneY : el
unignimegeuled AsesnuuULiiomsvageuld nssiaesrsInzuarteRanatn n1s
435190151AdU NsVAdauAeInlensTnglusi n1sdudanisnegeu n19Iladunsing N1Iadeu
NUWAMNIY NITAUNUVDULIALAZNITVAFDUAINLAUAAN WATlA DFT uag BIST dusunisnageu
puUNdBNULardaINaN nN1snadey ADC DAC uay PLL
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
ARV RHEER
1. LLamaan%anaﬂismmmmﬁ%ﬁa
2. suelagandoaiisatunsmaaeuleduasniseanuuuiienisnaaauld
3. N1T918DINTINS LA UBRANANN NTATNAITVAABY NTNAGDUMILDINIBATINEIY
fla
4. 93 UENAEDUNLIZAINTY NMIAUAUVDULIALAZNITNAZBUALLAUNATNLA
5. Uszgndldvaila DFT uaz BIST dwmsunisnadeuswidenuay dyayamauls

Students are able to
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1. Show disciplined behavior
2. Explain in detail about IC testing and design for testing
3. Perform logic and error simulation, test creation, self-test with built-in logic
4. Explain memory testing, boundary scanning and core testing

5. Apply DFT and BIST techniques for analog and mixed-signal testing

247-314 53UV 3 ((3)-0-6)
Embedded System
sgAvUsAUSeuEunaY : il
nswuziszuuilsinaryssiiumsisedagiu nsuuzilulasroulnsaass lassasns
wardiuusznevveslulasaeulnsaass I/O #dsia 1/0 sunden Mmdunauaviiiu nstndeamy s
ﬁamuwuauﬂﬁmmz‘amu §ULVIE)§LW6UQﬂﬂS€ﬁGiE]W’N PWM uazn13AIuANla A15WI15801013
panuuULUUiEalngd mMnegeukasunledaunnsesenawisliiulasreulnsaaes
Introduction to embedded systems and its current research issues; introduction to
microcontroller; structure and component of a microcontroller; digital I/0; analog I/0; timer and
counter; interrupt; serial and parallel communications; peripherals device interface; PWM and
close-loop control; real-time design consideration; microcontroller software testing and
debugging
ARV RHEEH
1. uani0ondangAnssuvesnnuiity
2. ounlavasBenieatuniseenuukas iR TTUUALaInailsle
3. ouelassadalulasreulnsaaesuazaunsainonle
a. Foulusunsuuszendldlalasneulnsaaeslunismuny msdeasdeyals
5. vnsnadeugennlisuazAvnlusunsulilasaeulnsaaesia
Students are able to
1. Show disciplined behavior
2. Explain in detail about the design and development of embedded systems
3. Explain the microcontroller structure and peripheral devices
4. Write a program using a microcontroller to control and communicate data

5. Test software and debug microcontroller programs

247-315  a@anUnenssumauniines 3 ((3)-0-6)

Computer Architecture

183U suEtunoy ¢ el

nsuszaranawuuludlay uay guesainans Wawawasmdseniunn (VLIW) nsviune
fdsdeuly Safssn nsileulusunsunuuruy saaluswawes nsdeudedailuswaises

Pipelining; cache; superscalar; very long instruction word (VLIW) processor;
conditional branch prediction; multithreading; parallel programming; multiprocessor;
multiprocessor interconnect

ARV RHEEH

1. uansoondanginssuvesnnuifity
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2. odunelagazdeananuaanenssuneuianeshuuae 9l
3. gsunensUszinanawuuludlad uay giuesainans WswawesAdweniuin (VLIW)

1ot

4. Foulusunsunuuruy Sadlusiwawes nmadendeshiluswaisesl

Students are able to

1. Show disciplined behavior

2. Explain in detail various computer architectures

3. Explain pipeline processing, cache, superscalar, very long instruction (VLIW)
processors

4. Write parallel programs, multiprocessors, multiprocessor interconnects
247316 \A3edfioTalaTuaznITORNUUY 3 ((3)-0-6)

Biomedical Instrumentation and Design
wIvvsAuFsurIunow : il
N9IALazIAT1ERANIN19T0 N dnwazIIRILUaIF Y Y IUNINTINITUNNY AU
Uasadenislniln nsuszyndldinassin aseeduend msdoudenayfinnesd MIATITARY QYU
waznsUszananadygn Wuwesiialivazieasdumesivy gunsalvnsnisunng wu ECG, EEG,
EMG wiasinmnusidadin uavidesineandiauluidon
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
ARV RHEER
1. uansoandanginssuvesnuiity
2. osvelagasiBeaiontuieiosietinwuazniseonuuuld
3. 93UIIMTIALATATIZAANE V19T SnwalzosikUasday unsian1sLnme
uazAUUaonfenalniila
4. Uszenaldieassin 29asealueud msdeusenaufinges nsiAsz HeyQoday
nsUszananadygiad ECG waz EMG 1o
5. voniduweslalihieiiuazasasdumesimsilylugunsalmansummels
Students are able to
1. Show disciplined behavior
2. Describe in detail about biomedical instruments and their design
3. Describe biopotential measurement and analysis, characteristics of biomedical
transducers, and electrical safety
4. Apply integrated circuits, op-amp circuits, computer interfaces, signal analysis
and processing of ECG and EMG signals
5. Identify electrochemical sensors and interface circuits used in medical devices
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247-319  n1sERNLUUTTULASTATIdudau 3 ((3)-0-6)
Design of Complex Digital Systems
srgAgUeAuseurunou ¢ laidl
uniifunisesnuuukaznsldnussuuiivavunalnglaeldnviussensaiowss
(HDL) uaztedosilodansizsiseiugs (M3duasesi PRR) MsoonuuuluuLendukasudunss lugai
thanlddld mmgndesmuntseadns nsdsnanilnenssy n1seeniuumadesfiaduiiuiuas
381 ‘ﬁyugm“ummmmaaaumaaamw‘u AseenwuuLiienisnaaeuls in3esile CAD TUsi5ns
DONUUUNANBAUUY FPGA Nang@uLng
Introduction to the design and implementation of large-scale digital systems using
hardware description languages (HDL) and high-level synthesis tools (synthesis, P&R); modular
and robust designs, reusable modules; correctness by construction, architectural exploration,
meeting area and timing constraints; basics of design verification, design for testability; CAD tools;
a multi-person design project on multi-million gate FPGAs
AIRTAVERHE A
1. uansoondanginssuvesnnuifity
2. sduslasaziBeafeatuniseanuuusaznisidnuszuuAdtavunaluglagldniw
U53819919AU2% (HDL) waziedosiloduaseviseiugsld
3. ponuuULUUUEnALLazLdaunds lugaviulddnld argnioswumsnoasnld
4. Jnszinseenuuumudesfnuituiivaziaald
5. B3UNYIUVBINITATIVABUNTODNUUY mseenkuuLiionsageuls
6. Miedasilo CAD Tsidnsoenuuuvaneauuy FPGA aneduwne
Students are able to
1. Show disciplined behavior
2. Describe in detail the design and implementation of large-scale digital systems
using hardware description languages (HDLs) and high-level synthesis tools
3. Design modular and robust, reusable modules, and construct correctness
4. Analyze designs under space and time constraints
5. Describe the basis for design verification and testability

6. Use CAD tools to design multi-person projects on millions of gates of FPGAs

247-320  N159RNLUUNIITIUAIIAD LN 3 ((3)-0-6)
Design of Digital RF Integrated Circuits
seAvIUsAUSURUneY :  Taldl
adaRdviadmiuniesdunneitasiniesdsdyyruanuding (RF) wadailduddva

>

a

dmsuintesiu Aviafiunluldtuaes RF ileusuussussannmuasnislindsnu uunfniiugiures
WIS RF Pdvianazaninenssuedassudsdayaas RF asielal

Digital techniques to radio frequency (RF) synthesizers and transmitters; Digitally
intensive techniques to receivers; digital assistance applied to RF circuits to improve
performance and power consumption; basic concepts of the digital RF approach and new RF
transceiver architecture

ARV RHEER
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o

1. LAAIDBNTINGANTTUVDIAINTITY
2. o3unelagazlduanginumalinfdviad muinTesdunsisinaziniosdsd gy
aa v
AUy (RF) 16
3. panuuulagldRdviaminluldiuaees RF iveUsuugeuseansaimuasnislanasnu

[

4. OFUNENUFIUVOWINN RF Advianazan Unenssuinsessudadynyio RF adelng

Students are able to
1. Show disciplined behavior
2. Describe in detail digital techniques for radio frequency (RF) synthesizers and
transmitters
3. Design using digital technigque in RF circuits to improve efficiency and power
consumption
4. Describe the fundamentals of digital RF approaches and modern RF transceiver

architectures

247-321 ﬂ'ﬁﬁl’i’)ﬁ]ﬂﬂUﬂ'ﬁ@ﬂﬂLLUU%Lwawﬁl@ 3 ((3)-0-6)
VLSI Design Verification
sgAvUsAuSeUbunaY : il
3§ﬂ’13£§133§]ﬁ9U5’m%’Uﬂ'lﬁE]E]ﬂLL‘U‘U VLSI i'Jllﬁ\’iﬂ?iﬁlﬁ?ﬁ]ﬁ@UaEh\‘iLﬂu‘WNﬂ’ﬁ NIINIIVADU
N5Y9IU NIATINHOUMNNITEUGU N1TATINAOUANNITATOUAGY
Verification methods for VLS| design including formal verification, functional
verification, assertion-based verification, coverage-driven verification
AIRIVERHRER
1. uani0ondangAnssuvesnuifity
2. eunelavasBenisatunmsnsnaeunisenwuuineatedaleld
3. ﬁ?ﬂ’]ﬁﬁ]ﬁ?ﬁ]ﬁ@Uﬁ’JﬂIﬂJLﬂﬁﬂﬂ@lﬁ?ﬁ@l% ATTASIVEBUNITNINU NITATIVADUAINANT
Budule
4. 95U1BNNINTIVEBUAIUNIIATOUAAULH
Students are able to
1. Show disciplined behavior
2. Explain in detail about VLS| design verification
3. Perform formal verification, functional verification, and assertion-based
verification

4. Explain coverage-driven verification

247-322  ATTUIUNITIBNRUUNINNIEATNYDIINITIAN 3 ((3)-0-6)
Integrated-Circuit Physical Design Methodologies
se3vderuiSsuEtunoy : Tl
nszuIUNIsHae Lod miLaéLmﬁﬁugmmamwziw watAn15Iua N15219809%U N33

I~ 1

Wunedeli 139918190528 PYYINUIRNT NANTENUTEIEIUES NMTTUADNRLALG HANTENUIIN

Y
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ANLATEA LIIUAN-IR N15HIsaNIsAeUssaliihadianazuandsn n1suen nsiadondlunig
UAT
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
ARV RHRER
L. LLamaan%ﬂwqaﬂisuﬁumﬂ’amﬁ%ﬁfa
2. a¥unelapaziBnieITUNTEUILNITOBNKUUTNIN BN NYR39955 2 L
3. 93UNBWATANITINNITY MsTatdun1eaeln ieserenisnszatedygrauninila
4. 95UNENANTENUVDIA8ES miﬁmﬁj@uﬁmwﬁ HANTEYIUINAMIULATLA NITARA
fouau IR 1ot
5. Udinsiadienilunaujifisag CAD
Students are able to
1. Show disciplined behavior
2. Explain in detail the physical design process of an integrated circuit

3. Explain techniques for chip layout, power routing, and clock distribution

networks

4. Explain the effects of transmission lines, impedance matching, stress effects,
and IR-drops

5. Perform practical layout using CAD
247-323 Sumadiiinvasassnas 3 ((3)-0-6)

Internet of Things
seAvrvsAuEsuEunew :  laidl
drulsznaukarandnenssuves loT szuullas senduasilai dumeswlanisdeas
dususzuuilei n1sdeansseninundes weundiedu loT waznsdinw n1sesnuuuLasimuILeY
WaLAU loT
Components and architecture of loT; embedded system; embedded software;
communication interfaces for embedded systems; machine to machine communication; loT
applications and case studies; design and development of loT application
AIRIVERHRER
1. uansoandangfnssuvesnnuiity
2. o¥unelawaziBniatudiulsznousazaniinenssuves loT svuuilsials
3. p3unsrenduasiag Sumedinenisdearsdmiussuuilain nsdeanssening
wdadls
4. WarnnweUnaLatu 10T warnstifinyn n1seanwuukagiauILeUnaLATY 0Tl
Students are able to
1. Show disciplined behavior
2. Explain in detail the components and architecture of loT embedded systems
3. Explain embedded software, communication interfaces for embedded

systems, machine-to-machine communication
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4. Develop loT applications and case studies, design and develop loT applications

247-324  ygefjanuusimaninwihdmiunsussanddunisasaaiauuumg 3 ((3)-0-6)
Q2810
Electromagnetic Field Theory for Smart Sensing Applications
sedvsAuRsuriunow : il
n1suszynaldnguiauiuudivanlnihdmsunisnsadudaaiezlugnamnssunas
ATSUNNE AUNSVBLNTLIRE dUNTIUAURET: MILNInITITERaUTILIU Sneasans waznisia
YoInaeu nMsuidgmarveulnd msvaumensludnmuian
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
ARG
1. uansoanTangAnssuvesnuiive
2. ssunelasazdunfeunguiaunuulivaninihd miunisussgnddunsasata
WUUTEIRAIAR
3. SRUNLANNTVEMINTIIAG AunuAituTuan: nMsunInsEanERALsTIY
ANvzLaNE Lavnsavesnasaule
dundgmeveuadmsuauugisiudnauanle
5. 93UneN1sUsvenAlddmiunisnsindudaieslugnaIunssuwasn1swme
Students are able to
1. Show disciplined behavior
2. Explain in detail the electromagnetic field theory for smart sensing
applications
3. Explain Maxwell's equations, time-dependent fields: plane wave propagation,
characteristics, and energy flow
4. Solve boundary value problems for time-dependent harmonic fields

5. Explain applications for smart sensing in industry and medicine

247-325  unvPuiduda 3 ((3)-0-6)

Machine Learning

seAvsAuEEUEUneY :  laidl

msLLuzﬁwmsL%uifﬁummém mﬁmmam%uasaﬁﬁﬁm%’umsﬁauﬁmaqm%ﬂ n19
Uszananatoya TumanisSoudvonaiesding fawuudfpuauaruuulififqua 1wu nsonnos n1s
U MIIANGN LLAANTISYUTUUULETUUTY

Introduction of machine learning; mathematics and statistics for machine learning;
data processing; various machine learning models both supervise and unsupervised learning e.g.
regression, classification, clustering, reinforcement learning models

ARV RHRER

L. LLamaan%&wqaﬂismmmmﬁ%ﬁfa
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2. o¥velagazieafisatunsieuiveanies adamaniuazadfdiniunisdous
vouA3osld

3. osusnsUszaanadeya Tunaniaidouivonaiosine auuuddauauazuuulsd
Houa I

4. Uszgnald msaanes Msduun n133angu lmansiseuswuuiatuusiiuyadeya
nsdiAnwle

Students are able to

1. Show disciplined behavior

2. Explain in detail about machine learning, mathematics and statistics for
machine learning

3. Explain data processing, supervised and unsupervised machine learning
models

4. Apply regression, classification, clustering, reinforcement learning models to

case study data sets

247-328 W MBLADNEIIATUNITDDNLUUIGITIIM 3 ((3)-0-6)
Selected Topics in Integrated Circuit Design
seAvUsAuEsUEUneY :  laidl
Anwideiidenluanviniseanuuuiasiu
Study in selected topic in integrated circuit design
ARG
1. uansoendanginssuvesnnuiive

2. adunelngazdunngiuiteNdentuauIN15eenwUUN9TIIU e

'
[

3. aSunawailaniseenuuuludenidenluaivinsesniuuiarssila

4. ynsasruazesnuuuludeiidonluavnsesnuuuisassauld
Students are able to

1. Show disciplined behavior

2. Explain in detail the selected topic in integrated circuit design

3. Explain design techniques in selected topic in integrated circuit design

4. Create and design in selected topic in integrated circuit design

247-329 YN UBNLAYAIUNITEDNLUUINITIIM 3 ((3)-0-6)
Special Topics in Integrated Circuit Design
seAvvsAuEuEunew :  laidl
MSANIAUATINIAIUNTEBALUVINRTTINTERUUS e ws azis s salusieau
Study and research in integrated circuit design at the bachelor's degree levels and
compiled into a written report
ARV HEEH
1. uansoandangfnssuvesnnuiity
2. ssuelagandoniioatunsanvdefirusuniseenuuuisassuls
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3. 9 UNEWANAN1TERNLUUIUIMT NINNSANEITITaRLAYATLN1TODNRUUINDTTIN

4. ynnsasauareanuuuluiidefitAuvaun1509nLUUNTTINLE
Students are able to
1. Show disciplined behavior
2. Explain in detail about the study of special topics in integrated circuit design
3. Explain design techniques in the topic of studying special topics in integrated
circuit design

4. Create and design in special topics in integrated circuit design

- nawdndenuaudinnisuseneuuaznageuiineuinnes

247-350 gy sshesidasdu 3 ((3)-0-6)
Introduction to Artificial Intelligence
sedveAuiBeuriunow : il
LLu’JﬁmﬁugmLLawé’ﬂmwmmﬁmmam%ﬁm%’uﬂm@mgﬂszﬁwﬁ (Al) LLazmsL%'auif‘umm%q
(ML) n9:38ufid9dn (DL) Fane3fiumaiFoudveseiosdng iafedisussam nmwinisidoulusunss:
Python Wag TensorFlow
Fundamental concepts and mathematical principles for artificial intelligence (Al) and
machine learning (ML); deep learning (DL); machine learning algorithms; neural networks;
programming languages: Python and TensorFlow
ARV RHRER
1. danuildFuseuminensaing
2. uneadnaansiinlisanedfiunsFouiveuaieaienld
3. obuBuIRAAESaneTunsuivenaiosiiugiu wasn1siluldoy
4. wsnuezszuitaumadaninieuiuuviifouauazlififoua wazidonsaneiiu
WALNEAUEMTUAN LN Al
5. [P amsdsuiliuimnzauileUsaduUssansnmueduna
6. ssuneaulauartediinvesitnsidoufvenniosiiuiiin uazi3ouiBiases
foyaifloszyunli
Students are able to
1. Show disciplined behavior
2. Explain math that makes machine learning algorithms work
3. Explain fundamental machine learning concepts and algorithms, and their
implementation
4. Differentiate between supervised and unsupervised learning techniques and
select appropriate algorithms for different scenarios
5. Employ appropriate evaluation metrics to assess the performance of the
models
6. Explain the strengths and limitations of well-known machine learning methods

and learn how to analyze data to identify trend
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247-356  saUlndiannsoling 3 ((3)-0-6)

Optoelectronics

sedvlsAuiReuriunow : il

AuandAvesnauLas LaUANLAYDIAAULA TaTsaFianasudnnisinauvesgUnsal
didnnsefindniuas laleamauas lglalen Wldnsudawes iaweslalon aasdunasaivay
wasdeussuliihnszuansedusugunsaldidnnsedindniauas

Properties of light waves; frequency bands of light waves; structure and working
principle of optical electronic devices: light emitting diodes, photodiodes, phototransistors, laser
diodes; driving and control circuits; DC voltage sources for optical electronic devices

ARG

1. dA1uNleSuLaUNIIEMNTILIAT

N

. D5UNEANANURTDIATULET LOUAINDVBIAAULES
- gdunenguflasiadsuasndnnisvirnuvesaunsalBiannsedndvnauas

W

. evurensluseavedlalenduas Wldnsudawes uasawesialen
5. paNWUUNITTURAZAUANdMSUgUN Sl suasiazuvasdnausatulnihnssuanss
dwSugunsalBidnvseiindnisuas

s

Students are able to
1. Show disciplined behavior
2. Explain the properties of light waves, the frequency bands of light waves
3. Explain the theory of the structure and working principles of optical
electronic devices
4. Explain the biasing of light-emitting diodes, phototransistors and laser diodes
5. Design drive and control circuits for optical devices and DC voltage sources

for optical electronic devices

247358 nswaawdesuiiedy 3 ((3)-0-6)
Introduction to PCB Manufacturing
sgAvUsAUSeuEunaw : il
ASHARTURN NSTUIUNNTALENSIIHLRY N1SHARTULY NSEUIUNISER ATTUIUASNE
NTEUIUNTNDIUAININLAL NTZUIUNIIVDIUAITOY NSENLAZANSAR NTIATIERAIBEY AsEnuTY
AU uR
Substrate production; substrate lithography process; upper layer production;
pressing process; drilling process; chemical copper process; secondary copper process;
embedding and slicing; sample analysis practical training
ARV RHEEH
1. denufildutounnensaian
2. D3UNNTEUIUNTHARUNLA TR D o adulld
3. e¥uIeAnaNTAvesTagitliuasnawdsunislunsndnuiuianiasasle
4. 93UNENTEVIUNTNINAT 119n8 warnN1TIATIEiRBEle
5. AnousumaufoRiiunssuiumnanusunsasfissidesdu

Students are able to



169
1. Show disciplined behavior
2. Explain the basic manufacturing process of printed circuit boards
3. Explain the properties of materials used and preparation for manufacturing
printed circuit boards
4. Explain chemical, mechanical, and sample analysis processes
5. Conduct practical training on the basic manufacturing process of printed circuit

boards

247-359  N15AVHAMUUNY 3 ((3)-0-6)
Operations Research
swIvvsAuiFsurIunow : il
wwIneveensideaniuau lunsuAdymaudugaaimnssy wuudiaesdym ns
assuaznmadnsvesuuItansvesym Jyminislusunsudadunss Ygmisiunisuuds Jgm
AITUBLMNEIL LUUSIRDITRtsrUUTARAsRR T asu Nqudiny nquiumeos nguinisdnale
Mslezilasty waznadanissiasuuilym nMsieszivnadnsTivanzaudeaeyiumes
Methods of operations research in solving industrial problem; problem models;
creating and finding problem models, linear programming problems, transportation problems,
task assignment problems; basic inventory system models, game theory, queuing theory,
decision theory, network analysis and problem simulation techniques; computer-aided analysis
of appropriate outcomes
ARG
1. 93UUUANNTT WAZIDNITANNS) VBINITITUANTUIU
2. Apszndynn uazasisinuunsadinmaniantymlanseiuauess
3. uidaunlaeldndnnisuagdiniseneg veansidesmuiiuay ensyunuiazns

4. UftReuduiiusuugBuls
5. Ussandldlusunsudnsagulunisuiteym
Students are able to

1. Explain the principles and methods of operations research

2. Analyze problems and create mathematical models from problems that are
true to reality

3. Solve problems using principles and methods of operations research for
planning and decision-making

4. Work as a team with others

5. Apply ready-made programs to solve problems
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247360 Angnsteyaiosdu 3 ((3)-0-6)
Introduction to Data Science
sgAvrvsAuEsuEunew :  laidl
AMTIVBAINGINTTOLA NTFTEUTOYA NTIATILATINTIUUT NTAATIAT
wensal Mslezideisiouls mwns@eulusunsa: Python way R Ustiiurimeluinennis
Toya
Overview of data science; data preparation; descriptive analysis; predictive analysis;
prescriptive analysis; programming languages: Python and R; challenging issues in data science
Lﬁaa%’wqmmimmvﬁﬂﬁ] Lﬁmﬁ'ﬁwmmamﬁaga (Data Science)
el lanszurunisuaziaiesile vesmsAnuingrmanitoya (Data Science)
wlerdnlalunuivansthaanisiiasest Menszurumsinereanidoya (Data
Science) Wldlun1sufjuRau
ARG
1. denuiilé¥uneunnensaia
2. o¥vIgn s mREUIne s deyadowiuls
3. g¥uUnEnIEUIUNSLazASRsdle YoINTANYTINEManveyala
4. RaMIIATIEN fenseuunsinetmaniteya Wldlunisujufaule
Students are able to
1. Show disciplined behavior
2. Explain the basic overview of data science
3. Explain the process and tools of studying data science

4. Apply the results of analysis using the data science process to work

247-361 N1520NLUULALISITAUN 3 ((3)-0-6)
PCB Design
s1e3vUsAuSYUETUnoY Tl
UNEAEITUNTO NLUULREITSTU(PCB) wruis9asuaglausns n159aane PCB s
%’mmmé’umqLLaziamé’mm’lmﬁugm govlAwisesniuu PCB
Introduction to PCB (Printed Circuit Board) design; schematics and libraires; PCB
layout; routing and basic signal integrity; PCB design software
ARG
1. denufilasuteuranensaa
2. DU UNPUNIEDNLUULNSTINT (PCB) unuitisasuaslaus3 nsdana
PCB mﬁmﬂmﬁumqLLazi’mﬁfyfymﬁugm
3. 9ONLUU PCB ﬁL%'EJm'WLLazLG}%‘&J&JW%@&J%zf’mmﬁﬂﬂémé’ﬂqmmiaaﬂLLU‘ULLasms
NAALNINITTLAURAAMNTTY
Students are able to
1. Show disciplined behavior
2. Explain the design process of printed circuit board (PCB) control system,

circuit diagram and PCB trace library, verify routing and integrate basic signals
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3. Design simple PCBs and be prepared to advance to industry-level circuit

board design and manufacturing courses

247362 szuunaliilulasidesdu 3 ((3)-0-6)
Introduction to Microelectromechanical Systems
seAvUsAuSUEIUneY :  laidl
unihgszuululasdidninsuuaniing (MEMS) lulasusw@u MEMS madlanszuiunisly
Tasusaading: lalasuun@ugu Tulasuneduiuia mafauks n1staleseutfisendedn wadans
Feuuned Faneuvuauiy msideudia: nsdinw
Introduction to microelectromechanical systems (MEMS); micromachines MEMS;
micromechanical processing techniques: bulk micromachining, surface micromachining, dry
etching, deep reactive ion etching, wafer bonding techniques, silicon on insulator, bonding: case
studies
AIEAVGRER
1. denuiildSugeunnensaaa
2. ssvneszuululasdidniasuuaming (MEMS) e
3. gsunemsUszandld MEMS Wuduwesuazuoayiowmas
4. AneusumalftaReafussuulilasdidnlasuuaaing
Students are able to
1. Show disciplined behavior
2. Explain the Microelectromechanical Systems (MEMS) system
3. Explain applications of MEMS as sensors and actuators

4. Conduct practical training on Microelectromechanical Systems

247-363  1A3RUILABNNIMDTHINTURNEMNTTY 3 ((3)-0-6)
Computer Network for Industry
sgAvUsAUseurunoy - laidl
wuzthszuuieietnedomsdeya andnonssuedetisuvuduty nsnasauuugatign
waznsideles FMuUAMUNEMUATeYIEYeYE N1SAIVANNITIENAINGN N1SAIUANNISLYA
vosngudoya mMsmuauAsiaan eFetelannzil infeteainds msdndumduieiededeya
AnusiunsredAotns an1ilnenssunarTEUULATITIBLUUNGNLIS 1NATFIUNTTADANS
Introduction to data communications and networks; layered network architecture;
point-to-point protocols and links; delay models in data networks; medium access control;
flow control; error control; local area network; switching network; routing in data networks;
network security; cloud network, architecture and system; communication standards
ARG
1. darudilduieunnensaaa
2. sduevguiuarandnunssuesetiurenianesdmsvgaaivnssula
3. o¥uelnslyaeanuuaiegn wazmaidenles Muvunawihsdmiusetedeya
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493018 IAIUANNIINERING1e MIAIuANNSIva YeInqudaya N1SAILANAIY
Hanaala
5 a¥ueATetneainds mdadumdluaietnedoua arusiuneaaderigld
6. ouwanUnenssuwazsTULIATaYIBRUUNGULRILA
7. eduneannsgIunsaoanseng 4 1f
8. fneusumaufuaifeafuszuuiaieteresiunesdmivgramnssy
Students are able to

1. Show disciplined behavior

. Explain theories and architectures of computer networks for industry

. Explain point-to-point and link protocols, latency models for data networks

. Explain access control, flow control, error control

2
3
a
5. Explain switching networks, routing in data networks, network security
6. Explain cloud network architecture and systems

7. Explain various communication standards

8

. Practical training on computer networks for industry

247-364  famauulaIniusunsula 3 ((3)-0-6)
Programmable Logic Controller
seAvUeRURuriunou ¢ laidl
g3nuasvesmuATInIInsylnlusunsuld Muvesiiuead wanniseulusunsy
mslanesiauiaunffiietu fiifuuienuinsgu ueusfonuaridvaifuies nsussandldaud
woad wietiensieansvesiiead
Hardware of programmable logic controller (PLC); PLC languages; principles of PLC
programming; error diagnostics; standard function blocks; analog/digital sensors; applications of
PLC; PLC communication networks
ARG PR
1. darudilduneunnensaaa
2. ghunemdnmadeulusunsuiiieldouimunuladnlusunsld (fuead) 1¢
3. g3UnEnTsIATERALARUNRTI RS
4. o5ueilsiduudenuinsgiu weuzdonuazRdviaguses 1o
5. Uspendldauiiead Ledernensdeansvosiiuead
Students are able to
1. Show disciplined behavior
2. Explain the principles of programming to use a programmable logic controller
(PLC)
3. Explain the analysis of possible malfunctions
4. Explain standard function blocks, analog and digital sensors

5. Apply PLC, PLC communication networks
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snmasle

Washe
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247-366

neaavladen

and testing
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wdalaandssaIunNsUsEnoULaINAgaU 3 ((3)-0-6)
Selected Topics in Assembly and Testing
sre3vderuiSeuEtunoy ¢ laldl
Anwihtefidenlunisuseneuwasnismedeuinousnmes
Study in selected topic in semiconductor assembly and testing
ARG

L. u,amaanﬁ?ﬂwqaﬂiiumaqaawmﬁﬁﬁa
2. ssvelasaziBuniieaiudeiidenlunmsussneunaznsmeaeudrousnmesls
3. g3usmedinnmsesnwuuluidefidenluaiannisussneusaznsnadeueinou

4. vinnnsasnawazesnwuuluiideaidenluaivinisusenauuwasN1snaaa ULl Asunn

Students are able to
1. Show disciplined behavior
2. Explain in detail the selected topic in semiconductor assembly and testing

3. Explain design techniques in selected topic in semiconductor assembly and
4. Create and design in selected topic in semiconductor assembly and testing

WU NLABAIUNITUSZNOULAZNIAGDU 3 ((3)-0-6)
Special Topics in Assembly and Testing
sre3vdsruiSeuEtunoy ¢ el
ﬁ’rﬁaLawwéfmmﬂiuiag%uqﬂﬁL?{m:ﬁmﬁ’umiﬂszﬂaULLazzmsmaa‘ula%'
Special topics of advanced technology related to IC assembly and testing
ARV RHRER
L. LLamaaﬂﬁﬂwqamsmmmmﬁ%ﬁa
2. ssvelagaziBonioatiunsinwidefiruiunisuseneusaznsnageuledld
3. giunemaiianiseanuuuluiiteiivinsinwimdefiaesunisusenaunaznis

4. yinmsasuazesnuuulumdeiitaviunisussnauraznsvageuledle
Students are able to

1. Show disciplined behavior

2. Explain in detail about the study of special topics in IC assembly and testing

3. Explain design techniques in the topic of studying special topics in IC assembly

4. Create and design in special topics in IC assembly and testing
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- NENIVUFDNUVUIYIN TNANLTTABUANLADS

332-388  9U8LABNEIIANUNISHNANINRTTIN 3 ((3)-0-6)
Selected Topics in IC Fabrication
sreAvvenussurIuney : el
o v oA a a o g o o
Wdenidenineliuinalulagtugasenisussynald

£ [ a

ﬁL?]'EJ”J‘UENﬂ‘Uﬂ’]iNaGI IC Tudrmnssu
\wiinousnmes
Selected topics of advanced technology or applications related to IC fabrication in
semiconductor engineering
ARG
1. uanspondenginTsuvesanuilive

2. a5uelngazidunngiiumdeidenlunisnanieassiuluimnssuwlnaudnines

I
3. osunewaianiseenuuuluidefidenluavinskdmessaldmnssueinou
AnLmasle
4. vhnsadhauaresnuuuluiideiidenluavnisndnisassauld
Students are able to
1. Show disciplined behavior
2. Explain in detail the selected topic in IC fabrication in semiconductor
engineering
3. Explain design techniques in selected topic in IC fabrication in semiconductor
engineering
4. Create and design in selected topic in sIC fabrication in semiconductor
engineering
332-389  WRUNLABAIUNITHANI9TIM 3 ((3)-0-6)
Special Topics in IC Fabrication
sgAgUeAUReuriunou - laidl
siadarameiumalulaifugmienslinuiifedostunisnanletluimnssusinou
AnLmes

Special topics of advanced technology or applications related to IC fabrication in
semiconductor engineering

ARG PR

1. uareandengAnssuvesauiive

2. o¥unelasasBoniientunsinviidefiawinunsndaledlidmnssuiineudnines

3. giunswadaniseanwuuluiatefivhnmsinwtitefiausunisuanledluimnssuwe
Anauaniaesle

4. vhnsasragesnuuuluidefimyinuniskan ledluimnssuelnousnnesle

Students are able to

1. Show disciplined behavior
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2. Explain in detail about the study of special topics in IC fabrication in
semiconductor engineering
3. Explain design techniques in the topic of studying special topics in IC fabrication
in semiconductor engineering
4. Create and design in special topics in IC fabrication in semiconductor

engineering

A. NuINIVINTSHNUsTTEUNNS
247-401  laseumaiAnssueinouaninas 6 (0-18-0)
Semiconductor Engineering Project
srevUsAuSyuEtunoy ¢ laldl
Tassnuiiadlalud fiRluaisinisesnuuuaanssin MIUsznauLagnIINAdeU WAy

[

nM3Useiuy
Project of practical interest in fields of integrated circuits design, assembly and
tests, and fabrications
ARG
1. Ansentiyvn seyuumensuityiinusnuasdenlosanuddyiulasanuld
GRESIEN
2. syyinguszasamanuazsedlunisinlaseu wadnswazsidmanelunisinlassu
e asuinu datau
3. wananw Udenlaezunsy syydwusznousng 9 vadlassy eduieliediadila
wazdaiau wioseszyanuduasnguififsdostumsvilassuldogsnsui
4. syyveuen Jonruniaztadndnvatlasanulieginsudiu Faau
5. Weoudureumsiiiumudusiduauaulasseonildegansudan ooy uazdununts
AliuulATIUegNazBYn TnLay
6. Uaenasuiiinugnies sruuaziiilade uansdsiiviausldiognaala way
naumnladaau nssUsELAY
Students are able to
1. Analyze the problem, identify the direction of response and link the
importance to the project directly
2. ldentify the main and secondary structures of the project, results and goals
to completely and clearly respond to the work structure
3. Show a block diagram, identify the various components of the project,
explain clearly and understandably in the part that specifies the knowledge and theory of
doing the project completely
4. Specify the scope of the effort and limitations of the project completely and
clearly
5. Write the steps of the system from the beginning to the end of the work
structure completely and clearly
6. Present work that is accurate, easy to read and understand, presents what is

presented in an interesting way, and answers questions clearly and to the point
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247-402  @wnaAnEn 6 (0-36-0)
Co-Operative Education
srgAgUeAuseurunou ¢ laidl
miﬂﬂausﬂummﬁuwﬂmm%mnLﬁ@%ﬂﬂizﬁﬂﬂﬂmﬁmmqmawmsumm?ﬂmLszjﬁﬂau
FINLAIDT
On the job training as a temporary employee in order to get experience from the
semiconductor manufacturing industry
ARV RHRER
1. UfURmung sz leudediniuvesanulsznounisia
2. senuuuszLUilewdlatlymitlésunnaniulsznaunisle
3. deansiAgfvaumnaimnssalvigsmauls
4. UAURnuaueaniuuaTsm vsemunisusenevaunsaieiineudnines wsens
naaougUnsaieineudnmes viensuantudndidnnseind vieduguanssuiunisianisdaousin
woi luannuszneunslidiSeqarsmuildsuneumng
5. houdungula
Students are able to
1. Obey the rule and regulation of the internship organization
2.Design the system to solve the problem proposed by the internship
organization
3. Communicate the engineering work to the co-worker correctly
4. Perform work in integrated circuit design, semiconductor assembly,
semiconductor testing, electronic component manufacturing, or semiconductor production
process supervision in the workplace successfully as assigned

5. Work in a team environment

247-403  NSANENAISUTZLNA 6 ((6)-0-12)
Study Abroad
sgAvUsAUSeuEunaw : il
Arsnuesinewsineed AldsuanminendenieaniulusinsUseme euimig
AnRuTeUIAUTINNINIAY
Knowledge in semiconductors taken in overseas universities or institutes. Credit
equivalence according to the University Consortium regulation
ARV RHEEH
1. uansoondanginssuvesnuiity
2. a%‘mﬁflﬂﬁlazlﬁamLﬁ'mﬁ’umsﬁnmmmiﬁmmﬁﬂauﬁmma% flasunnuminede
ieanUulumaUseinale
3. gfunemaianisesnuutlwhideihmsinuanuidunsieiaousnmes i
PnunTIeasrsoaatulusnsUssmald
4. vihmsafauazesnuuumunnadmusineudniaes fildiuanumiinendevie
anUulussussinala
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5. diauesanuiiinnugndeaiunwisingy sruazidilade uansdeiiauels

pgsnaula uazmeumauladaau nssUsviiu
Students are able to

1. Show disciplined behavior

2. Explain in detail about the study of semiconductor knowledge obtained from
universities or institutions abroad

3. Explain design techniques in the topic of semiconductor knowledge study
obtained from universities or institutions abroad

4. Create and design based on semiconductor knowledge obtained from
universities or institutions abroad

5. Present work that is accurate in English, easy to read and understand, present
the presentation in an interesting way, and answer questions clearly and to the point



