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o NgumnAlulaBFAIn$I33n (Sensor Technology)

19.218
NP 218
N9.307
NP 307

AINTIVIALATNIIUARAUNYDS
Sensors and Transducers
WAl InnNIuAINgI9In

Innovative Sensor Technology

14
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3 (3-0-6)

3 (3-0-6)

3 (3-0-6)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (2-3-4)

3 (3-0-6)
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9.406 nsoanLUURInTITInlulAsLIv 3 (3-0-6)
NP 406 Microwave Sensor Design
Wo.407  walulagmnsvineyniauily 3 (3-0-6)

NP 407 Nanoparticle Sensor Technology
W0.408  MIATIRiAvNdkasUNRUNInldInSYY 3 (3-0-6)
NP 408 Optical sensing on smart devices

a wva a

o nawinweUUATeena11N553 (Industrial Practical Skills)

Eol T

W9.219  weawmsellnd 3 (2-3-4)
NP 219  Mechatronics
W9.317  SEUUAIVALYINEAAINNTIY 3 (2-3-4)
NP 317  Industrial Control System
Wo.416  nsuesiulsziugdmiulssyndldlugaannnssy 3 (2-3-4)
NP 416  Machine Vision for Industrial applications
Wo.417  NITOBNLUUMATRAILITLUUBUASIIATDIETTNES 3 (2-3-4)
NP 417  Designing and Developing of Internet of Things System
Wo.d18  madeulUsunsudmiuindesileiauazaunudg 3 (2-3-4)
AOUNILADS
NP 418  Programming for computerized measuring and
controlling instruments

a L=

2.4) %890 6 PUILAR

v = 2/ & = a aa 4 A aa fa < a ¢ A [} I3 =

UnAnwidendenfnyiiviluaindnd vIednddidnnsetindvie Tageans nie
AMAFNENS NIDINBINITABUNILADS MIoLAd MIomAluladTinin usamaluladiiannudstiu ©io
JrnssuAans NlswadIv12xx Ul saudulddesnin 6 wiheis Ingdnfnwiaiunsadensiedvivesu

& A a 1 a = a a = aa sa & a ¢ & a = Y
ANNENUANN 12 KBUIYANH Vﬁ@i’]ﬂ'ﬂ?ﬁiu%ﬂ'ﬂ@'ﬂﬂLa@ﬂluaqﬁﬂqwaﬂﬁ@LaﬂVﬁ@Uﬂa L‘IJUi']EJ’J‘U']La@ﬂlﬂ

—

i

2

Wo.309  Whteiiey 3 (3-0-6)
NP 309 Special Topics
W0.319  madeuselulasreuiiumesuazussendlinu 3 (2-3-4)

NP 319 Microcomputer Interfacing and applications
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3) ¥ aanEs 6 PUIYAR

n@nwaiunsaidendneivlef el easuluurinerdusssuaansiduivdenas

[
a o

dwaulddesndt 6 niiefn el dnAnwiliaunsaurednlundnansivAnwmlundusia

szeu 100 TUduduivdenias

nsanwIvINEnddidnnsatndidudvnln

o = A

PnAnwiuenaivnnusrasrasinenividnddidnnseindiduiviln desdnwisiedvluanvdvn
<

Aanddannsefindlitosnin 18 wuqefs Lawn

(1) 09U 9 nuHeAe

YNANWINBDIANYIIVIVIAU U 3 31 571 9 KRR A9l

9.210 BidnnselindiUsedu 3 (2-3-4)
N9.211 wauzdandidnnsaiing 3 (2-3-4)
No.212 Avadlannsating 3 (2-3-4)

(2) 3 aen ldsenin 9 uulefn

e

Y

JnAnwfesdandnusieivssluisivlitesnin 9 wuiefs fall
19.213 szuululasmaulnsawass 1 3 (2-3-4)
19.216 N15ONLUUINITAIEABUNILADS 3 (2-3-4)

19.217 N50ONLUULAIBLaE 1S UNSRTIdaukuUllYina1e 3 (2-3-4)

19.218 FInsI9TALALNIIUAR DS 3 (2-3-4)
19.310 wadansideuselilasneufiamnes 3 (2-3-4)
19.316 20U-waUULAZI9DITIUT AU 3 (2-3-4)

nsAnwNeTuayUSylusmvilEnddidnnseting
Unfnwdlalafnudnuaedneg 9 anundngasaividnddidnnsetindldmheinazaylitesnd
104 wiedn mudouluseluil favslasuaydsuan

(1) Wesedundsavanlitosndi 2.00

@) dunsfeuduindnwudlitosnit 6 smansinwund

(3) ¥dnwindnwihluveaminerds (30 miaedn) waginfugumeineimaniuay

AMAIERNS (19 Wiefin) ATU 49 wihefn
@) leAnwivvsdulidesnin 31 wihedn
(5) ladnwigdsduiden waz/vie vuden Wideund 15 wihein

6) ToAnwIIvWaBNLES liteenI1 6 Wil
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uAa. 2 Wan

sa

&9

< a g
LANNIDUNE US.

Un1sAne® 1

Ao 1 wihefn
A.111 Lmaqé’aﬁugm 3
M113 | TFIneild 3
w123 | niliugu 3
m.131 | Wand 1 3
m.163 | UTRn1s3Anewialy 1
w173 | UjiRnmsiadiiugiu 1
m.181 | U{URn1sHENd 1 1
AF.101 | N15AR 81U LalTBUDINTIA TN 3
aw.105 | vinwgnisdeaseenudangy 3
394 21
aASeud 2 NG
A.l12 | snedednseilazLAantausend 3
W.132 | Wand 2 3
m.182 | U{URN1sWENS 2 1
u5.109 | winnssudunsyuiuAagusznauns 3
15.155 aaaﬁugm 3
Wo.210 | Bdnnsedindilowu 3
9.190 mil,‘%ﬂuil%aLLu’gﬁmLﬁamia%'waiiﬁuazu*?mmim 1
15.100 | wallosiunisasionntgm 3
394 20
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uAa. 2 Wan

sa

&9

< a g
LANNIDUNE US.

Un1sAned 2

maseudi 1 nuein
15.238 | Mugrunsldanudygnuseivg Sumefiunasinds uasmsiansinseidoya 3
W.202 | aunsiieeyiusdmsuiniand 3
w211 | naeans 1 3
Wo.201 | nslusunsumeufinmedilesdudmiudidnnsetind 3
W0.202 | ns@pusisanunarnisdoasluddnendans 3
W8.211 | uourdenddnnseling 3
We.212 | Adviadidnnsedng 3
594 21
Maeud 2 nu8in
15.108 | MINAUILAZIANITAULDS 3
We.213 | syuululasmeulnsalass 1 3
Wo.215 | 39N MS UNUITNINeAEnS 3
Woxxx | 3UsAULaan 3
d4.296 mmé’qﬂqmﬁaﬁmﬂizmﬁmﬁmmi 1 3
XX XXX | 3w naen 3
37U 18
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Unsdnuen 3

aMadeud 1 N8N
w331 | ngefwiwdninii 1 3
We.310 | weilanisdeudelulasnouiumes 3
W9.300 | InerAmansuazinalulagaioudy 3
Woxxx | AUsAuLEGen 3
XX XXX | JyLa8n 3
394 15
madeud 2 nuefn
U5.201 | ANNINNNSRUEmTuYAna 3
w9.301 | Wandvosgunsniansiasnidmiudidnnsetind 3
W9.390 | duuun 1
W9.391 | lAseuiae 1 1
Woxxx | AUsAULEDN 3
XX XXX | 3w naonids 3
394 14
magaiau naein
W9.392 | n1sEngu 1
394 1
YnsAnudi 4
aMaFeud 1 NN
W0.490 | lAsenuile 2 3
wWe.214 | szuululasmoulnsaass 2 3
394 6
madeud 2 nuIwhn
Woxxx | AUsAuLGen 3
XX XXX | A naonids 3
594 6
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4.3.2.4 AN95UNY518%N
1) F¥1fnwnaly

JwAnwialy daudi 1
nuIRANMUIITNUlaNkAZAIAY
15.109 WinnssuiunsEuIuAngUsENaUNS 3 (3-0-6)
TU109 Innovation and Entrepreneurial Mindset

mMsUszdiuenudsasaznisaitslonialul nsRnuaznseusuLUUgUsznaunns M3
dndulauazmsiaungsia MsdeansiBsgsfanazmsaiiaussgslasnadiussansam msaanmaiiam
lodsmy

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business

communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

vaIngUYSEzIazinYENTARANT
7F.101 N15AR 81U Lazllyuag19iianTaeg 3 (3-0-6)
LAS101 Critical Thinking, Reading, and Writing

ﬁwmﬁﬂwm':?ﬁﬂaEJ'Nﬁ%msmmmmumiﬁy’aﬁmm ATIATIZIA NITAUATIZY LAy
n3UsEAfiuA Wauinweniseuiieduansedidny 191lagesjevane siruad aunfigiu wdngu
arfuayu msldmmpaithlugdeazivesnudeu fauwinwensdounansanufniiuegsfingmauas
Madeudaivng findenenmnudn uanideslosteyalinduyuuesvemuie 1 Suiaanunsnd1ads
wangukarteyainldlunsaisassanudsulaeg1aiuss@vzam

Development of critical thinking through questioning, analytical, synthetic and
evaluation skills.  Students learn how to read without necessarily accepting all the information
presented in the text, but rather consider the content in depth, taking into account the objectives,
perspectives, assumptions, bias and supporting evidence, as well as logic or strategies leading to
the author’ s conclusion. The purpose is to apply these methods to students’ own persuasive
writing based on information researched from various sources, using effective presentation

techniques.
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#9.105 ﬁﬂwzmi?iamﬁmammé’aﬂqw 3 (3-0-6)
EL105 English Communication Skills

Wamnnwgnsdoasmeniwsanguiiunisils wa 81w uazi¥ou dnn1sldaiw
AEwd wazdnuluusummivinsuazda

Development of English communication skills, including listening, speaking, reading
and writing. Practice of language, vocaburary and expreesions used in academic and social

contexts.

NUIAAAAIENS INBAIENT waznalulad
WM.123 WATiiug 3 (3-0-6)
SC123 Fundamental Chemistry

lassassesnay USunuduius siussiell audfvessiasnswuniiviasunsuddy wia
YoIiAT uaraNTavay veeda gaumAdl JauUNaAEAS auaaLAll N3A-Lua LAl

Atomic structure, Stoichiometry, Chemical Bonds, Properties of representative and
transition elements, Gases, Liquids and solutions, Solids, Thermochemistry, Chemical kinetics,
Chemical equilibrium, Acids and bases and Electrochemistry
15.155 aaaﬁugm 3 (3-0-6)
TU155 Elementary Statistics

anwaramnieadd vumuadfdanssau anudiasidy Muusduuasnisuanuas
vasudsdu  viuw daws uazund mAdANSTNAI9E19ULAYNITUINUIIVDIAIANRA N15UTEUAAN
WATNINAFDUANLFFIY Lﬁﬁl’)ﬁﬂ?’hLagEJ‘lJiz‘Zﬁﬂimj:iJLaEJ’JLLazﬁaﬂﬂﬁjM N19ILATIZAAMULUTUTIUTLUA
VAR NMTILATIZENITaR0RsLaTaRdNTUSITLAUTwREY nsvagaulafiidsaes

To identify the Nature of statistical problems; review of descriptive statistics;
probability; random variables and some probability distributions (binomial, poison and normal);
elementary sampling and sampling distributions; estimation and hypotheses testing for one and
two populations; one-way analysis of variance; simple linear regression and correlation; chi-square

test.
NUINFUAIZUALNNYLUNIDUIAR

15.108 ANTNAIUILAZIANITAULDS 3 (3-0-6)

TU108 Self-Development and Management
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nsdanswarnsUsudfudinluduminederiunasmnuannransuasiasnm
NTINAILITINYENNFIALLAZAIINAAIANIIOITNAL N1TLUTIAAULDILAZAITINLNUDUIAR NTHAILINIT
Bouinaendin uazniseginiugdussisasuguuaziaInGaiunasiu NMIguaguAMLUTB AT

Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self understanding and planning for the future. Personality and social
etiquette. Learning to live harmoniously and respectfully with others and the society. Holistic

healthcare.

NUINNTIINITUINITHIANLALNITITEUFINNTUHUR
15.100 walllosnun1sastiowntaym 3 (3-0-6)
TU100 Civic Engagement
Ugniladmdniln unum LLawﬁﬂﬁmm%’UﬁmammmiLﬁuauﬁﬂﬁﬁ%ﬂﬁmﬂugmz
wardloslan HuNTEUIUNITNAINYAETS WU N1UsIEne nseRuTensdlinwae geudusiu lag
thinwazdosdnihlasinssused WieliAnnsius viefnnsdsuutas Tudssiiudiauls
Instillation of social conscience and awareness of one’s role and duties as a good
global citizen. This is done through a variety of methods such as lectures, discussion of various
case studies and field study outings. Students are required to organise a campaign to raise

awareness or bring about change in an area of their interest.

AyrAnwNnalU dun 2

U9AU 9 rulenn

#9.296 ABINGUTNTINTAMTUAINEIAERS 1 3 (3-0-6)
EL 296 Academic English for Science Disciplines 1

dsduneu : aauls aw.105

Prerequisite : Have earned credits of EL 105

NsUITInYen1sils e 81U Weu A1wBINqUAITIYINITAIUINeIMans n1sEnng
agu mslimddara msesutenszuiuns mssenmds nmsesulsmuduiussenitanguasna

LAENIT9SUNEANUFUNUS TLNINIANULALDULAZ AU

Development of English listening, speaking, reading, and writing skills for scientific
academic purposes. Practice of summarizing, giving definitions, describing processes, giving
instructions, explaining cause and effect relationships, and describing compare and contrast

relationships.
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%5.201 ANuINNsRudmsuyana 3 (3-0-6)
TU201 Financial Literacy for Individuals

SHUSNUFIUNANA1TANAIAY LATLUINITNBRENTRUN L e InnslY

[
LY

LA309LENIY NIRY TIWVATAAIEY UTEnaunie ATANITAUMIALLEY WATANITINLNUAITRUN

De cane

1 Hifiu 319 wagdvenenenua walian139nassiuoaNwaN15aULUY DCA wallnuinsdnnsnd
wiatiansiiuiuesy atlalun1591uNuYsEndnn183ulayARasITUAT AADAIUNANNITHAL

AnuddUetTY nsegianelivwadiaulng ietewthunuszendldlunisansedin

15.238 nugumsldnulyyuseivg dumesiunassnas 3 (3-0-6)
LagN13INNITIATILHTaYa

TU238 Basic Al & loT

6§ v 1%

nszUINNTTANsLasnTInTeiteyalsunvliilassasslndudoyalunuufivians

Y

ludsaunnuazUsuianisUssuianadayaluuidedn danesiudygiuseiviiaznisussynald

[y

dane3fiuiionsinTeiteyansuteyaiiniunssuiunsiwseiivldimuuazanunsadoulomse

[ [y

dadeyafeiulddedumediin Tngliseadoudeya n151 Interet of Things (1oT) Tuszandldluids

Y

)

1%
= 1Y o

ANNTU MENNTINNUTBY 0T TINAUAN KNG oHLaEaUNTAIdY WagMsieuragUnsalneInIaYIe

1$ane ieiseuazanunsaunlluiuldlaegsgndesasiinUselovilluginuseiniudely

2) A ANE

2.1) Fnitugumanemansuazadaans

m.113 Ty 3 (3-0-6)
SC113 General Biology

913t esduresiivuazdn’ Wiiensiisedinusysn iy Anwisssuvinaonau
WENNETN9TIINeN TastalaseadnanasnsEUIuNSULiaNS M ST nvesittLardn i aur se ey
luiana wad oo szuv Aesedudan N1371191U904n3911AABALUNTANENAANYLNIINUTNTTY
WUgAEnS N15LRTYNLG NaANssudRT ITaunis wastamine,

Biological concepts of flora and fauna in daily life, principles, structures, and basic
metabolic processes of organisms at molecular, cell, tissue, organ, system, and individual levels,

structures, and functions of nucleic acids in genetic inheritance, genetics, reproduction, animal

behavior, evolution, and ecology.
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M.131 Wand 1 3 (3-0-6)
SC131 Physics 1

LAWBS USUIUNIINIEATN SEUUNUNY mim?ﬁlauﬁLLaQOsmgauﬁ%aﬁ’J@fu U
wisu ufiiagngmseying maedouiuuumu liwusiuiBapuazngnisoying auna aniw
fangu namansvasiva nsundenin adu des mmdou gumgll audAivanuieuvesian guvna
AENS NOB AUV

Vectors, physical quantities, systems of units, motion and Newton’s laws of
motion, work, energy, momentum and the conservation law, rotational motion, ansgular
momentum and the conservation law, equilibrium, elasticity, fluid mechanics, oscillations, waves,

sound, heat, temperature, thermal properties of materials, thermodynamics, the kinetic theory

of gases.
M.132 Wand 2 3 (3-0-6)
SC132 Physics 2

TIAUNDY : LABFAnE m.131

Prerequisite : Have taken SC131

nnregaeuy awwliih ngrewnd anugluih laddinvsn wdanulni nssualviii
nstnilutan nguedleviu waslnihnszuanss ngueadsveeni auuwiman nguesdled-aim
nUBILONLUS Amvilenth autEviaimdnueaas ndsnuwimdn ngniswmilenihwewihaied
2a5linssuaady aduwimdnliin uas Faumandidusundauasdeidnd #andozneu ngu
mousulou Manddundesdomu

Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy,
electric current, conductions in materials, Ohm’s law, DC circuits, Kirchhoff’s laws, magnetic fields,
Biot- Savart law, Ampere’s law, inductance, magnetic properties of matter, magnetic energy,

Faraday’s law of induction, AC circuits, electromagnetic waves, light, geometrical and physical

optics, atomic physics, elementary quantum theory, elementary nuclear physics.

M.163 UFTRN T Inehly 1(0-3-0)
SC163 General Biology Laboratory

AUIAUNDU ¢ ANWINTONAU 1.113

Prerequisite : Currently taking SC 113

U URnsIETuANNINIImgU eI .13

Experiments related to the contents in SC113
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W.173 UfoRnsadiugu 1(0-3-0)
SC173 Fundamental Chemistry Laboratory

WnTeRUneY : IEANY MiTefnwinieuiu m.123

Prerequisite : Have taken SC123 or taking SC123 in the same semester

U URNsIETANNINIgEY I M. 123

Experiments related to the contents in SC 123

M.181 UfuRNENS 1 1(0-3-0)
SC181 Physics Laboratory 1
UFtRmsiAeafu msiauazanunaiaedey namans Adu uazgamwarnans
Laboratory practices involving measurement and errors, mechanics, waves and

thermodynamics.

M.182 UfURNSHENS 2 1(0-3-0)
SC 182 Physics Laboratory 2
UTRnsReaiu T wiwdn srumand wagitdndusln

Laboratory practices involving electricity, magnetism, optics and modern physics.

A.111 LAAAFANUgIY 3(3-0-6)

MA111 Fundamentals of Calculus

v A

gulBsadinatans srvudnuiunaslanduileswiu waagdaeuiusuazysiusves

9

v 1 a

Handuduusied 8lin Anusdowlies oyius wasn1sUssendeyius Ufeumus weallan1smusnus

9

[
=1

LazN13UTEENAUSIUS USNuSlunsawuy aunsy nulveamdiaaivaslentunugiu nsmusiusias
RIRNRTLRLRY

yyd‘o v

e : WidumheRalignmdadnyvseasuld a.211 vise a.216 vie A.218 vise AU.101

Mathematical induction, number systems and elementary functions, calculus of
one variable functions, limit, continuity, the derivative and its applications, antiderivatives,
techniques of integrations and its applications, improper integrals, series, Taylor’ s Theorem for
basic functions, numerical integration.

Note: There is no credit for students who are currently taking or have earned credits of MA 211

or MA216 or MA218
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A.112 SRdRlATIEilazuAaRdaUTEeNe 3(3-0-6)
MA112 Analytic Geometry and Applied Calculus

AUsAUneu : gould A.111

Prerequisite : Have earned credits of MA111

sradisiieTed Aifadatn HYANATeLINME LU N NdR 1du syutu wasiialy
Uinllawdid 80 anudeilles eyus uazUiusvesiledtudnnnes uragdavesilaitudiatmans
futsuarnsuszgng Usiuseaadudostu uiiusnuia noufunveantd niu wazaland ns
TasgvseikazaUatskaznsUssend

Analytic geometry, polar coordinates, vector algebra in three dimensional space,
line, plane and surface in three dimensional space, limit, continuity derivative and integral of
vector valued functions, calculus of real- valued functions of several variables and theirs

applications, introduction to line integrals, surface integrals, Gauss’s Theorem, Green’s Theorem

and Stokes’ Theorem, Fourier and Laplace analysis and theirs applications.

2.2) 39109

s

11,202 aun1s oYU mIunENd 3(3-0-6)
PC202 Differential Equations for Physicist

aunsgeyiusandy JayvmmaidndlusUaumaiseyiusandy aun1sileyiusias
FDINHATNUINLADIDI FUNTLTRURUSIUATauasflanduada Heaidunivey aunslseuiusdey
Uammeai@ndlugvaunmsdseuiusges Jaymidiveu nsuvasmivredinsumsuidymaunisds
AUYNUS

Ordinary differential equations (ODE), physics problems involving ODE, Legendre
differential equation and Legendre polynomials, Bessel differential equation and Bessel function,

special functions, partial differential equations (PDE), physics problems involving PDE, boundary

value problems, Laplace transform for solving differential equations.

W.211 namans 1 3 (3-0-6)
PC211 Mechanics 1

Fdaduneu : aeul w.131

Prerequisite : Have earned credits of SC 131

NITIATIEIINADT LINABTUARATH LINWaTlalUasianes n1sudasiinn nguesiiadiu

WIakazksd NsUszenAnguesidafu n1sundsndauvuldadu lewuud nseudrsdasuuliinosuay
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nsoUsBIvL Matedeuiineldusdiua fleidundanudng adassuazngueaatiass ndsauuas
THud vasszuvauNIA Nsuyusauwnuly 1 IR namansiuuaInI uikaLaliany

Vector analysis, vector calculus, vector operators, coordinate transformations,
Newton’s laws, mass and force, applications of Newton’s laws, linear oscillations, rasonance,non-
initia and circular frame, motion under gravitational force, potential energy function, Kepler’s
orbit and law, energy and momentum of a system of particles, 1-dimensional rotation, mechanics

of Lagrange and Hamilton.

.331 nouiuwimanli 1 3 (3-0-6)
PC331 Electromagnetic Theory 1
JTerunay ; @auls m.132
Prerequisite : Have earned credits of SC 132
mMsesinnees Wiihade Jymliihadeiiteuls lelnasaztaflnalud lndidn
a 1 [ a 1 [ 1 =3 4 '3 (% 1 [ a 1 [
P30 LANADA bALNAKIMAN A1TWUWAN FUNTWUNGLIAS WasukuannT Adukawantndin
Vector analysis, electrostatics, boundary-value problems in electrostatics, electric

dipoles and multipoles, dielectrics, magnetostatics, magnetic dipoles, magnetic materials,

Maxwell’s equations, electromagnetic energy, electromagnetic waves.

719.190 msﬁsmil%qLLu’JﬁmL‘ﬁamia%ﬁaaiiﬁl,t,awi’mﬂsm 1 (0-3-0)
NP190 Conceptual learning for creativity and innovation

tndnwlasulandgnvmeiieingussasdliiinanuAnasiassalunisaiauinnssy

13 a

TngaziiulandildannsiauinistagtulasuinnssumaiuidndUszgnduasdidnnsedndiviuae
FeageliindnuannsamiBnisGeudiBauwnanlunmsaiuinnssuldmhenuesazanadnaudn
WieotauewnAndmiunamasesdymsenmenssunis lneinmsianadiesedu S wie U

Challenge problems are given to students with the objective of enhancing and
creating a road map of developing creative and innovative thoughts in their minds. Main focus is
upon international current developments and trends of innovation in the field of applied physics
or electronics. With the assistance of challenge problems, students can gain the methodology of

conceptual learning by themselves and crystalize their ideas for the suggestion of the problems’

solutions to committee. Grades: S or U.
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19.210 Sidnmseindifesiy 3 (2-3-4)
NP210 Introduction to Electronics

TIRUNDU ; LALANYIMIERNINTOUAU 191.132 nIBLALfANE 91.135

Prerequisite : Have taken SC 132 or taking SC 132 in the same semester or have

taken SC135

mwﬁlﬁaaﬁwﬁ'mﬁ’mws NMTLATIEN9T TN UANTINAZ NI LEFAU 2995NT09
TyeyuAud anshsiuarseesefi-du 2aslalen nudames 19asvenedyyia wuzthssuy
arta ndnmsidesduienfuasinng Waunaey aawmes 299ty MsdeasszuURITa

Elementary circuit theory, analysis of DC and AC circuits, frequency filter circuits,

semiconductors and p-n junction, diode circuits, transistors, amplifier circuits, digital systems,

elementary principles of logic gates, flip-flops, registers, counting circuits, digital communications.

N9.201 AslusunsuReuimedlesfudmiudidnnseind 3 (3-0-6)
NP201 Introduction to Computer Programming for Electronics

Mé’ﬂmsﬁugmmmmn%ﬂmLmsmamﬁaLmaﬁ‘ LLmﬁﬂLﬁ@ﬂé}’ummﬂmﬁmﬂ@m g
sonuuulUsunsukaznsiauIdanesfvdmiununisiudidnnsedng szammamqmlwmzﬂuag
lasainavesn1w sinvestoya lassasinisatuay JUsWNTUE a8uAZNITAINIUAINITIEMES N13
NAFOULAZNNIN T TeRanaInvedlTuNTY TngidunsinudRaienisldniwseauas

Introduction to computer programming, basic concepts of problem solving,
programming design and algorithm development for electronic problems. Topics include syntax
and structure of programming language, data type, control structure, procedure and parameter

passing, testing, debugging and emphasis on practical exercise based on the use of a high level

language.
719.202 nsi@euLazn oS dsinemans 3 (3-0-6)
NP 202 Scientific Writing and Communications

UNANUEINEIANENT IUTeLANIINGIANENT NTAUALUNAIIUNNINEIAARSTLAL
AMBUNT N5ABNAYULATNISAARTYFIIUNITIFINIG NSLVUUD19DILALLONALIT dUSUTANIS
LOAANTHN9D MU NUTINGIFENS NTUaUeNUITY A5ITlUTLASULANGE S UL T8 LT
INYAENS

Scientific literature, scientific databases, scientific literature and patent searching,
plagiarism and unethical practices in academics, citation, and citation management software,

writing scientific reports, research presentation, using LaTeX for scientific writing.
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Wo.211 wougdondLannselind 3 (2-3-4)
NP211 Analog Electronics

UsAuneu : nefinen We.210

Prerequisite : Have taken NP 210
anwarauURnszua-LssuLazLUUTa0veIgUnaldianynIalind 2995U878MIUTANOSUUUANY N3
Tuddlulnansnudawmes msdnsziasveedmiuduaauundnildnsuiames nanevaues
Faanuivenssvesdniudygrauadnilinsudanes nmsludaflafionmlainsudanes
oot-wondifasfunaznisussandldo

Current-voltage characteristics of electronic devices and their models, transistor
amplifier circuits, bi-polar transistor biasing, analysis of small signal transistor amplifier, frequency
response of small signal linear amplifier, field- effect transistor biasing, elementary op-amp and

its applications.

Wo.212 AIviadlannsetingd 3 (2-3-4)
NP212 Digital Electronics

TIAUNBY : LBFinw We.210

Prerequisite : Have taken NP 210

sEUUIIUIN fvadaugdu N15an3UlATeUN8ATINY 29TLAUANN N1TILATITTILAY
ponLuUlATINeTlATIATIAIUTYa SRAMDITUALINTHY 1ITAYQYIUUIRAT 293TUUa A/D tag D/A

Number system, boolean algebra, minimization of logic networks, arithmetic
circuits, analysis and design of synchronous sequential networks, registers and counter circuits,

multivibrator circuits, A/D and D/A converter circuits.

W9.213 svuululasmaulnsaiass 1 3 (2-3-4)
NP213 Microcontroller System 1

AUeAuneY ; Llredne We.210

Prerequisite : Have taken NP210

lulasinsiwaweditosdu Tassadrweslulasinswaised andnonssunieluaes
Lulpspaulnsaass nieaudn YwIATeIUa FFANO5LAZNITONLOALATE NOTALUUTUIULALOYNTY
Tassadamsdndame Insiwesuazdiiu madendegunsnidunmuasiondns uagnsuszyndlday

lulaspeulnsataesiussuuniuny
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Introduction to microprocessors, structure of microprocessor, internal architecture
of the microcontroller, memories, bus size, register and addressing modes, parallel and serial
ports, interrupt concept, timer and counter, input- output interfaces, and application of

microcontrollers in controlling system.

wo.214 szuvlulasroulnsaass 2 3 (2-3-4)
NP214 Microcontroller System 2
IsAuneu : wefinel We.213
Prerequisite : Have taken NP213
wugthanwsedugsdmivlulasaoulnsaiaes nsdeanseynsuuuy Pl uay PC A3
Weullsunsuavaugunsalliane nseenwuululasreulvsaiassd1niuey Intemet of
Things wazmsUszgndldenililasroulnsaaeslagldnsdeusoriuueunsesd
Introduction to high level language for microcontrollers, SPI and 12C serial
communication, wireless devices programming, microcontroller design for internet of

things, and microcontroller applications using android interface.

0.215 WBNMATIANNUENTUNUITINIAENS 3 (2-3-4)
NP215 Computational Methods for Scientific Research
o & £ [y A g 4 = k% [y = = o

LL‘L!%‘L!']L‘U?NWUﬂWHWIﬂiLLﬂimigﬂUﬁjﬁWLIJUIEJLWU"’UEJ?’?I FINTNIDUNULAIBINUBDATUIUNIN
emans fawdanesiiuwazeenwuulisunsuiienivauniasdionisineimans dnauedeyalu
A kaENTIATIEteya dmTunuideniineaans

Introduction of open-source high-level programming languages equipped with
comprehensive scientific computing tools, developing algorithms, and designing programmes in

scientific instrument control, data visualization and data analysis for scientific research.

9.300 Memansiazmalulagniausy 3 (3-0-6)
NP300 Quantum Science and Technology

FUsRUneu : @ould m.132

Prerequisite : Have earned credits of SC 132

WUIARUDINAFNENIAIDURAL FAINIUVDINAAIANTAIDUAN dun158L3Aa0s Tgynilu
nilsfivossyuuiignindauaglifnds Tuuwdudwauazaluvesdidnnseu exneslslasiou meudy

WULYDS ADUANADUAILADS WAYNISERANTITIAIDUGY
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Concepts of quantum mechanics, postulates of quantum mechanics, Schroédinger
equation, one dimension problem of free particles and trapped particles, angular momentum
and spin of electron, hydrogen atom, quantum sensor, quantum computer, quantum

communication.

0.301 Wandvosgunsaianshssthdmivdidnnsetind 3 (3-0-6)
NP301 Physics of Semiconductor Devices for Electronics

1UsAuneu : efinen We.300

Prerequisite : Have taken NP 300

nguiuaundanu auandiniedidnnselinddmivianaisieng Usngnisalnns
ndusngmiiuln lalonsesdefdu indudasswindavefuasising Tulwarinsudawmes gunsal
Tavizeanled-ansiadni

Band energy theory, electronic properties of semiconductor materials,
recombination phenomena, P-N junction diode, metal-semiconductor contact, bipolar transistor,

Metal-Oxide Semiconductor (MOS) devices

9.310 wadandeuselulasaouiames 3 (2-3-4)
NP310 Microcomputer Interfacing Techniques

sAuneu : efine We.210

Prerequisite : Have taken NP210

m‘iLsdusJuﬂWmixﬁuq\ﬂumimumaﬁﬂLLQ%LLﬁ%L%UL%@% ﬁugmmiaaﬂLLUUN%L%@JG}'@
dwfunisuszendldaululasroufinnesifienruqugunsalnisueniiunianesnaoufinmes
msUszendlinululasresiamesifiemunugunsniduws lo1dwn uaziduwes

High level language programming in controlling the hardware and sensors, the
principles of interfacing circuit design for applying the microcomputer to control the peripheral
devices via computer ports, application of the microcomputer for controlling the input/ output

devices and sensors.

19.390 AU 1 (0-3-0)
NP390 Seminar
Sedadunou : WuhAnwsausduds 3 July

Prerequisite : Third-year standing or higher
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shdemsduuunseunguiloniivimeiuiandusegnd viedidnnseind nfny
Foaauniteduuuniliminsauuaziiunsifiureuanatviiv s WeussenelufiduuuimSeusads
SNUAIIATAIY I v

Seminar topics include subject matters in applied physics or electronics. Students
are required to offer appropriate seminar topics. Upon the approval of the department, each

student is required to give a lecture and submit a report on the approved topic.

9.391 1ATIUTILAY 1 1 (0-3-0)
NP391 Special Project 1

Aprdfadudew : Wuihfnedusdui 3 Juld

Prerequisite : Third-year standing or higher

Tnsanuvesin@nwiusazauazisatestunsfinvinazidonafidandussyninio
diannseiindlaeiingUszasalitndnwduaimidisinis Weuseau wazdnideiauslasaiuse
ANENTIUNTT MElAN1IAIUANAKALAEDIR13E TANAMIETEAY S viTe U

A student project involving a study and research in a field of applied physics or
electronics. This course prepares students for developing a proposal for doing research, writing

research papers and presenting the proposal to the committee. Grades : S or U.

Wo.392 NN 1 (livfowndn 180 ww.)
NP392 Training
thinwdediniulumaggfeulumhsnumielsanuiaeivny wuveu iunailives
ni1 180 alue iileliin@nunlilnUftRnutuarldfuuszaunsalannsiinanu msUszidunaleg
UnAnwidesdssisanulazaaulinilan Tanamessau S wse U
A summer training in an appropriate organization or a factory approved by the
Physics department. A minimum of 180 hours is required for each student in the training. Students
will participate in relevant practical works and gain hands on experiences in real situations.
Assessment : each student is required to submit a written report on the acquired training and

gives an oral presentation. Grades : S or U.

19.490 TASINUNLAY 2 3 (0-9-0)
NP490 Special Project 2
Fudsaunau : @auls We.391

Prerequisite : Passed NP 391
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Anwtderiladnuiluien 1,391 Wandan vty sudununsidenulaseny
Ay 1 Weuseu wasdlauasonnenssunis Melinsniuaugualneense Jananieseiu S vise
U waztinfneanunsoiinasuannnisdnsiuudstuluifszauanitu seausi M3aseauuiuif
nsanoydnstns Ansons vietunsfouninddumedygunieuleuwdefumieinld aneldnae
NUIVBIAUENTIUNNT

Study the topics proposal in NP 391 in details, implement the proposed idea,
operation research as a special project 1, write papers and present results to the committee.
Grades : S or U. Students can use the works from participating in the competition at the
institutation, national or international level, Petty patents, patents or intellectual property

registration to receive the credits under the discretion of the committee.

2.3) A0SR ULRaN

N9.206 SEUUkAENISUIZUIRd YU 3 (3-0-6)
NP206 Systems and Signal Processing

wuzidndosfusyuunasduyaa sruuladunazaauligtu n19iATIesRTsuULaY
Toyayaung aunsuiitesuaznisulaniites nMsuvasaivats uaznisuladuen Nsdusiiegedys

srUUAIUALLarTrUUUaUNAY

Introduction to systems and signals, linear systems and convolution, system and
signal analysis using the Fourier series and Fourier transformation, the Laplace transform, and the

z-transform, signal sampling, control system and feedback system

No.207 nszuaaly 3 (3-0-6)
NP207 Spin Current

LLuzﬁ'mmiLﬁmﬁ’umia%f'mﬂszLLaaﬂuU%qwé fiinaneuieu  (spin  Seebeck
effect), AawlulAsiavl (spin pumping), N15ENELLSIETY (spin transfer toque) wazisau 9 lngeduiy
ndnnsmaiEndvasnisiilinnssuaaliuuianiseaudiiugiumeiand
Introduction to the generation of pure spin current which is created by heat,

microwave, spin transfer toque and etc., Explanation of physics principle on the origin of creating

pure spin current by knowledge of physics
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9.216 N1990NLUVNITAIIABNNIADT 3 (2-3-4)
NP216 Computer-Aided Circuit Design

JUsAunau ; lasAny) We.211

Prerequisite : Have taken NP 211

LL.mmwuﬁmﬁugwumamﬁzmuaaﬂLL‘UU’N% NNE51LUUTIADUAZA1T91809 NITLY
Sesladaneufinmedtisaanuuy wu Tusunsy Protel, OrCAD, Eagle %3 Pspice N1500ALUULAY
AAT1ENI9IAETUTUNTUABNNIA DS AIDE19UIN15UTEYNALTIIUNITODNRUUINATAIBNTT I
ADUNLADTTIE

Basic concepts of circuit design process, modeling and simulation, use of
computer-aidded design tools such as Protel, OrCAD, Eagle, or Pspice, circuit design and analysis

with computer programming, example of computer-aided circuit design applications.

w217  niseenuuuiAiesiodmiuntsasivaeuwuuliivhane 3 (2-3-4)
NP217 Instrument Design for Nondestructive Testing

AdsAunau ; laednw we.210

Prerequisite : Have taken NP 210

wug1ISnskazn1sUsEendldnisnsivasunuulivinanglugnaivnssy lawn 35n1s
MTIINLD mwmaauﬁam%mmﬁqq M3EEANALSEU kAZNIATITARURIEAALRWAN LT
a3unendnnisneildndvesisnisasiaaevuuulivhatefingn nisesnuuunIesiiodmiunas
asrvdeukuulivinaelagldnnuimii@nduazdidnvseing

Introduction to methods and applications of nondestructive testing in industries
such as visual testing, ultrasound testing, thermographic inspection, and electromagnetic
testing, Explanation of physical principles of the nondestructive testing methods, designs of the

nondestructive testing instruments using physics and electronics knowledge.

W9.218 @I TIVIALETNTIWAR YT 3 (2-3-4)
NP218 Sensors and Transducers
ATIAUNBY : LABFine We.210
Prerequisite : Have taken NP 210
mmilﬁmé’uLﬁ'mﬁ’uéhmwi’mLLazmmaaama%qﬂimj NTZUIUNTN A Y QY IULAZ DT
Bidnmsedndfiieates auautivisitdndvasnnaiauuuig 4 Auguniseenuuuuazmadonldin

ATIRIAkAENTINERITETUUUAN 9 lussuuinuasaiun
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An introduction to the principles of modern-day sensors and transducers, signal
processing and electronic circuits, physical properties of sensors, the fundamentals of modeling,

selecting, and using various sensors and transducers for measurement and control systems.

9.219 WwAmsatng 3 (2-3-4)
NP 219 Mechatronics

dsAuneu : iefnel we.210

Prerequisite : Have taken NP 210

LaAAMsEBNLULLE ey w3pena msdmszdimslauufndesdy wuwes LOAYLD
mes msuFuusisanwioulvdyanu antinenssunenfiames svuudanisdeya vewiuasmuauszuy
asefveumngliiaualaseny

Basic designing concept, mechanisms, basic kinematic analysis, sensors, actuators,
signal conditioning, computer architecture, data acquisition system, control software system,

assignments, and projects.

8.306 paUlpdiannsolind 3 (3-0-6)
NP306 Optoelectronics

Frauransidesiu vetiuawazidulediuas Aandvesarsiafat Aandves
Iolanwaguas LaLezJa%LLazquﬂiﬂiwﬁug’mﬁummiwdmmLLUUQﬂmzéju AINTIVIALAALATIVIANMN
ueglatuldauas MsdeansiBauas

Optics, optical waveguides and fibers, semiconductor physics, physics of light-
emitting diodes, lasers, and stimulated emission devices, photodector and image sensors, optical

modulation, optical communication.

9.307 wiAlulaguinnssuinTvin 3 (3-0-6)
NP307 Innovative Sensor Technology
tauamalulavesuinnssuinsaiawuulndiitdaduiiaulowas tdaiam e5une
LWIAAtUNIT YIwInsuann1sneidnd Sdnnsetind LLazmiL%sJuI‘tJiLmimmmmLﬁaﬁwumﬁfmﬂsm
szuumnrniadmivliifusinsefamaniuazmedniner msvszendlduinnssudmsainiiions
AUAAVAIN NITNYAT NNATUNGIY QAAMNTTUETUEUA wazwaluladansaumauaznisieans
Present new and emerging technologies of innovative sensors. Describe the
integration concept of physics, electronics, and the control programming for developing the

innovative sensors used for chemical and biological sensing. Present the applications of
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innovative sensors for healthcare, agriculture, energy automotive industry, and information

technology and communication, construction, and architecture.

Wo.316  oaU-touduazeasTiudeduy 3 (3-2-4)
NP316 Op-Amps and Linear Integrated Circuits

ITIRUNBY : IAEANYY Ne.210

Prerequisite : Have taken NP 210

AavanURveteay-wand 1asvenvdyaundumaiazlinduina 1995v818Nas19 2993

o

Y 29Iy FaTHUaAzA L TdYL I 29TV EBUARTIUA N15ITNRTTIN

A}

a o

555 iadenguuazisasmiindyans 2easiuiiadyyineg OTA

Characteristics of Op-Amp, non-inverting and Inverting amplifier circuit, difference
amplifier circuit, summing amplifier circuit, filters circuit, converter and oscillator circuit,
instrument ampilifier, using IC 555, phase lock loop and oscillator circuit, oscillator circuit with

OTA.

W9.317  SEUUMIUANNINGARINRNTTU 3 (2-3-4)
NP317 Industrial Control System

ITIRUNBY : IABANEY NB.210

Prerequisite : Have taken NP 210

mmiﬁugm%mszuufﬂLLawn‘u@:uLﬂ%@ﬂﬁaﬁaLﬂ'%laﬁﬂﬂuqmamﬂﬁu N3
MUVBITEUUILAT SeuumIUANTiloAwarsruUAmUANKUUTaUNaY NssuIuNMINISlUTUNTULAY
nsdansdyaradmsussuudnlud@ nsesnuuukazidenldidugesiazieayianeidmiunis
a%ﬁ\‘im%aﬂﬁaﬂ%a'ﬁwumuamLﬂ%ﬁﬂﬂuqmmmm Uﬁﬂ’ﬁmiiz‘uumu@umﬂqmmﬂﬁuﬁw
Nwoad

The basic knowledge of measurement and control systems for instruments or
machines in industries, theoretical principles of operation of programmable logic control (PLC),
proportional integral derivative (PID) and feedback control, programming and signal processing
for automatic control systems, the design and selecting of sensors and actuators for
construction of instruments or machine controller in industries, laboratories for industrial

control system based on PLC.
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9.318 nMATIzasinimeneuimes 3 (2-3-4)
NP318 Computer Analysis of Electrical Circuits

deAunau : Lefne) We.210

Prerequisite : Have taken NP 210

ﬁugmmiaamwmwﬂw% N391ABINTVNNUATOUIRBNUALATINBA N1TODNLUY
ag9ATRNRLaz N1 TIATIzss gl Usunsupauimes

Principle of design electrical circuits, analog and digital circuit simulation, print

circuit board design, and circuit analysis using computer programming.

W9.406  n1seENUUUMNTIRTALLlATIIN 3 (3-0-6)
NP406 Microwave Sensor Design

AUIAUNeU ; laeAnw We.210

Prerequisite : Have taken NP 210

wnAakazesalsznavlulasn nudateds eansndwes nisldalisysn madianis
WUFTIABUALAUS N153LATIEIA995lUlATIN N1suUIMatuagAdIUasLUUTANIS NSoaNLUULAE
aeviminainlilasivlagldmatianiseeniuuldneuiiunesdiy wazn1suszgndldanuimngiain
Taulasian

Microwave concepts and components, transmission line theorem, scattering
parameters, Smith’s chart, impedance matching techniques, microwave circuit analysis, power
divider and directional coupler, microwave sensor design and simulation using computer aided

design (CAD) techniques, and microwave sensor applications.

Wo.407  welulagmnsivineuniauily 3 (3-0-6)
NP407 Nanoparticle sensor technologies

ITIRUNBY : 1EAnE W.300

Prerequisite : Have taken NP300

auﬁaﬁugmﬁuaqaymﬂuﬂu n1sduAsIEieyNIAUlY IATANITInENYULIANIZ VDY
auN1ALILY ATBUANABYN A1SUBUADY aunAululave aunAUlUEImMSUMATIATAILATl BynIA
WU MTUAINTITAN9TI0 N

Basic properties of nanoparticles, Nanoparticle synthesis, Nanoparticle
characterization techniques, Quantum dots, Carbon dots, Metal nanoparticles, Nanoparticle-

based chemical sensors, Nanoparticle-based biosensors.
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W0.408  MInTIiAvnaLasUURUNIaigInTeY 3 (3-0-6)
NP408 Optical sensing on smart devices

IUsAuneu : nefinel w.331

Prerequisite : Have taken PC331

wdnnsilAndvesnisnTadufenamatevatouuy THun nsnsaedunmsdeuudadd
nsnsvdunsidosuas nsnmaduiierduiinataveusleuuud nsnsaduiedadlewuns ns
M3333UMEN1INTERME NInTadumeainlasalatiniauas n1seaniuvgUnsaintaasinain
M3a¥e MssenuUUTenLaz Tl ziteyailielfiusiuiugunsaldaniey uazfed1sns
Uszgnaldaugunsal

Physics principle of various optical sensing including colorimetric sensors,
fluorescence-based sensors, surface plasmon resonance-based sensors, ellipsometry-based
sensors, optical scattering-based sensors, and spectroscopy-based sensors, Optical devices
design and fabrication, Software design and data processing for using with smart devices, and

the application examples of the devices

Wo.d416  msuewdiulszivgdmsunisuszgndlugaannssy 3 (2-3-4)
NP416 Machine Vision for Industrial Applications

deduneu : ingAne We.210

Prerequisite : Have taken NP210

e laildndveduasuazd n13a31901M N1SUTENIANANINLATNITNTBITOLAN N
M3AAUgUTIe MINauILazsiAdeuivesinganaw MsUszendldiiienismuaurusudias
iesesinslugnanvings

Understanding physics of light and color, Image processing and Image filtering,

Recovering shape, orientation, and motion of object from images, Applications for robotics

machines controlling in industry

No.417 NM99ONLUULAL AN UUBUAD SR UDIATTNES 3 (2-3-4)
NP417 Designing and Developing of Internet of Things System
1sAuneu : wefinel We.210

Prerequisite : Have taken NP 210
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LwIRaveIdueslnvesasInds anlnenssuvesdumesidavesassnds nalulad
Bumesilnvesasinds walulasnsain szuuilsinaznislusunsy MsosnuuukaznIsUszendly

NUBUMeSInveIETINGS

Concepts of the Internet of Things, Internet of Things architecture, Internet of

technology, Sensor technology, Embedded systems and programming, loT system design and

applications.
0.418 msﬁuau‘lﬂmﬂmﬁm%’uLﬂ%"aﬁﬁai’mLLasmmmﬁaaﬂauﬂama% 3 (2-3-4)
NP418 Programming for Computerized Measuring and

controlling instruments

sAunou : wefine We.210

Prerequisite : Have taken NP 210

Mﬁﬂmiﬁugmsﬂaﬂiwﬁ’@LLasmmmﬁwmmﬁama% mmgmﬂﬁ%mﬁwﬁa
oufumesuaiadosdedn msBouidwouaiedliotamsliihdmiunadensefulsunsy
poufined madoulusunsudmiuidenseiniosile fuazmunumslii UftRnisoonuuy
TUsunsy uwagmuauiaiesionsliiihdemdsnenfiumnes

Basic principles of computerized measurement and control system, standard

communication protocols between computer and measuring and control instruments,
learning the commands of electrical measuring instruments for connecting to a computer

program, programming for connecting electrical measuring and controlling instruments,

experiments of design, program and control the electrical instruments with computer

commands.
Wo.419  mspudvewmATesdmIvleTsiteyaiguges 3 (2-3-4)
NP419 Machine learning for sensor data analysis

Awdeuneu : Lagfnw 18.210

Prerequisite : Have taken NP 210

pdnmsfiugruvesnsGeuvenatedaslidoyannnmieniowuesing 4 ns
Aeswiesdusznoundn malinneiuuuonnes nmedieiesndy TasmieUszam niadoudidedn

wazdayeuseing n1suszgndldanunisiseuiveaniasdmiviiassideyadniuiees
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Basic machine learning for signals images, and other data acquired from sensors.
Principal components analysis, regression, support vector machines, neural networks, deep

learning and artificial intelligent. Machine learning applications for analyzing data from sensors.

2.4) 33380

W9.309 vy 3 (3-0-6)
NP 309  Special Topics

[

Faduneu : WuthAnwAuaduin 3 Juld
Prerequisite : Third-year standing

v Y a = v o o awv Y aa ¢ aa ¢ 2 a a ¢
'VI’JGUQVIUWﬁUIR]Vl38VIQUQUW3JVIUﬁ§JEJ‘?JE]N’]U’J“\]EJV]NW]‘LJ‘V\Iﬂﬂﬁ Wﬂﬂﬂﬂi%&!ﬂ@LLﬁ%@Lﬁﬂﬂi@Uﬂﬁ

Interesting  topics reflecting state- of-the-art in research fields of physics, applied
physicist, or electronics

Wo.319  nsideuselulaseufinneduazyszgndldam 3 (2-3-4)
NP 319  Microcomputer Interfacing and applications
ITIRUNBY : IAEANEY NB.210

Prerequisite : Have taken NP210

n1swuzinuYszendliany unanrasuaisauisdmsuaunsailiany walulaginIedie
dmsuaunsailfans msdulusunsuaunsalliaelaesldniwlusunsunauinames nisauauaunsal

Bunp/tondnn wasiduesiagldnisfeuseduweunsoas

Introduction to wireless applications, the hardware platforms for wireless devices,

networking technology for wireless devices, wireless devices programming using computer

programming languages, controlling the input/output devices and sensors using android interface.
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N15USIUNANIS IS I URAZINAININ1SESINITANYD

7.1 N15USLUNANISISUVDIUNANYI
n1s5UsEsiiunaniIsiseu Tmduluniudadeaduumine1dusssueans 11928n15ANEISEA

USeyayIm3 w.A. 2561 U 35-48

nsiananisiineg 331 We.392 Msineu ve. 190 N1sSEusTWIAANENITASNaTIALAY
winnssu 1e.392 laseauiivay 1 uay 0.490 lassuiley 2 wiseonidu 2 sziu fie seau S (414)

wazszeu U (Qglale)

7.2 NN IENEAINITANYINUVANEAT

7.2.1 apunuiaslasuneAinaeanseIvIAsUnNUlATETaNgns

7.2.2 lfeszduindsazanlininii 2.00 @nsyu 4 sefuaziul)

7.2.3 ldsedu S (A4l Tusedn vle.190 MmsBeufiGananiiensaiassduazuinnssu we.391
lassuiiiay 1 uag We.490 lasanudiiey 2

7.2.4 fosfuinutouludus NnazuasunINgIaesITUAEASAINUA
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