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PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO

1. NMSARILATIEILAZNISANBENS
T9n5augyns (Analytical & VIV IV
Critical Thinking)

2. msunlaidsgudou V4

(Complex Problem Solving)

3. N5ANE319a55A (Creativity) VIV

4. MIUITMsAURUS UL DY Vv

(Interpersonal Management)

5. ANUTDARSLATANUNINLNYS

WY (Integrity & v

Perseverance)

6. madudihuaziudsundas V4
Y Y

d9Au (Leadership & Social

Influence)

7. MsdeansegalusEans AN
(Effective Communication)

8. MIZWhiuATaLaZNSHER
#oRdvia (Digital Quotient
Literacy & Digital Media

Production)

NUIAN 3 STUUNISIANISANET N1sATUNIS LLazIﬂiaa%'lwamé'nqm

1. S2UUNISIANISANTA

1.1 ssuU
Tszuunsanewuuninig lagly 1 Imsinwudseendu 2 memsinwund 39 1
aamsAnwunffisseghadnulidesndt 15 dUav wazniegasou Winmueszesian loy
dadruisumedlanunianisaneruni

Formusing o Wuluaudedsduaaduwmelulagnsyasundnitaammsainnsz e 1
MEMIANYITEAVUTYAYIAT WA, 2565 (ANANWIN N)
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1.2 M3INNANISANEITLAY (N1AfATIL)
TNANSANYIALAY  IAelSTarIaINITINNISISEUNISEN 8 dUAViRanIANISANY

1.3  NSHgURAgMUIENAKAZIZUUNINIA
Tail

2. msandunisvangas

2.1 u-anlunsaniunisiseunisaau
W - 1A5NSUNGA
mamsfnwil 1 ifeuliguieu - ifeunanay

MANIANIA 2 iieungAiniou — Weuiluna

AANTANYINAY  FOUNEIEY - Whaulquigy

2.2 auaudRvesidrfne
duSansAnwsesuiseudnuinaulatevseisuinusaisulauunananItun1sAn e
LI HIUNISADUARMLEDNLUIANYIANULNELSIYDY @ND. WIBNIUNITARLEDN (SUATY) ANUTDUIAU

YDIANIUY

2.3 Ugymvastindnewsnd wazdsuddsym

Usymwastindnewsnidn nagnsuazIsuiluleyim

AU SN uliiiiene duasuliin@nwidnsiufanssuiiaunaug

AIUNTYIDING

AuIAuAtamans/Anemanslal IndouEIIATINANNINUTILABUNNTITEY

=
LWEIND

msUsushanmseulussiudseninu | - delsillszuuenansdiivinuimihfiaendesqua
waglvimuugiunindny

- damsUguiimendnAnwivduuzdinis
Nudmingdin

2.4 waumssutinAneuaziansamsanenluszes 5

ULUNANW UITEL

2569 2570 2571 2572 2573
U 1 80 80 80 80 80
FuT7 2 80 80 80 80
U7 3 80 80 80
7 4 80 80
s 80 160 240 320 320
ﬂ']@'j’]ﬂ%ﬁ']l;%ﬂﬂ’]iﬁﬂw’] 80 80
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2.5 suuszunaalganefana
Yeauuszana 2569 2570 2571 2572 2573
JUYARING 9,240,000 9,609,600 9,993,900 10,393,700 10,809,400
JUMNNU 800,000 880,000 968,000 10,648,000 1,171,280
JuaANuNg 1,100,000 1,155,000 1,212,700 1,273,300 1,336,900
394 11,140,000 11,644,600 12,174,600 22,315,000 13,317,580

Uszanauanlddesailunisudndadinmunangasil lade 34,000 u/au/dl

2.6 STUUNISAN®E
WUUTULS YU

2.7 mseulaunidein sedvuasnisameilsudiuaandugaudnel (G13)

Julumnudetsduaadumalulagnszasunanidinummsainnszis 1sensanuissiu
USay1m3 e 2565 (MANWIN ) kazdseniaaa1dumalulag nseaauna A nmIaInn U

1599 Myawzidewiouiiuandugaudne (nAxuIN A)

3. 1lAseadNnangns 5187390 wasnidghn

3.1 lasea¥andngns wazwioein

[y

Y]

3.1.1 UIUNUILAATINARDANANGAT Tsitdaandn 122 wiaein
3.1.2 lpseadramdngns
n. MR dvIANENalY 24  waenin
n1 Annguiinueduasudnanualanidus 12 | vihegin
(KMITL IDENTITY SKILLS)
n2 3w dendunieuaznisioans 3 | Agne
(LANGUAGE AND COMMUNICATION COURSES)
n3 3y udenmnaiu@nwiiily 9 | nuEAn
(GENERAL EDUCATION COURSES)
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U. UINIVUBNTY 92 vuaeNA
U1 NRUATINUIY 18 viugin
U2 NHIAVITIAU (FIANdUNUILALHNITLY) 59 | nulenn
U3 nauIYaen 9 | whenn
U4 NUATIRNWIMLGDN 6 e

F1nsunauluiiniieia

A. NUINIYLADNLES 6 wuaena
3.2 197991
n. NuINIvIRNYINQILY 71U 24 W28nn

n1 Jnguiinwedauaiudndnualanrdus (KMITL IDENTITY SKILLS) 12 wiagfia

90641004 | lAsa91uNgY 1 1(0-2-1)
(TEAM-PROJECT 1)
90641005 | 1ASUNGY 2 1(0-2-1)

(TEAM-PROJECT 2)

90641006 | lASIUNGY 3 1(0-2-1)
(TEAM-PROJECT 3)

90641007 = WaLleddvia 3 (3-0-6)
(DIGITAL CITIZEN)

90641008 ﬁugmﬁﬂwzms?{amsmmé’aﬂqw 0 (0-0-45)
(INTRODUCTION TO ENGLISH COMMUNICATION SKILLS)

90641009 | TinuensAeasnmudngusenineiansssy 1 3 (3-0-6)

(INTERCULTURAL COMMUNICATION SKILLS IN ENGLISH 1)

90641010 | TinuensdeansnmdngusenineTamsssu 2 3 (3-0-6)
(INTERCULTURAL COMMUNICATION SKILLS IN ENGLISH 2)

n2 SvudendunnEiuazn1saeds 3 wuQena
(LANGUAGE AND COMMUNICATION COURSES)

90644XXX | T¥UdeNSIUNEILATANTADES
(LANGUAGE AND COMMUNICATION COURSES)

3 (X-x-x)

n3 Svudennulnidvifnenialu (GENERAL EDUCATION COURSES) 9 waena
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9060xcxx | S NADnMINAMANYIY
3 (X-x-X)
(GENERAL EDUCATION COURSES)
9060xcxx | S NADnMINAMANYIlY
3 (x-x-X)
(GENERAL EDUCATION COURSES)
9060xcxx | AU NADnMINASMANwIlY
3 (X-x-x)
(GENERAL EDUCATION COURSES)

Widnseivndennuanivdnwiiialy (General Education Courses) laliliAunianis@inway 2 31 lneszysedyndu
90643000 FYUFDNMNINIYIANYIILY (General Education Courses) wiauszyduIumilsinluukunsinm

Y. RUINIVIANL AU 92  %ULYNA

¥1 AFUIVINUFIY 18 wlenn
Seu 8 11831 1 2 luga fsil
1.1 lgadnenmansiugiuiaziaaada 91U 10 vihehn

1.2 lwgawldnduwaznisufifnig U 8 mheha
Iu@a'“msnmam%ﬁugqmmmma@é’a 10 wiaenn
whein(ussene-ujiR-Anvimenuies)
05106030  tdiialy 3(3-0-6)
GENERAL CHEMISTRY
05106042  UFTAnsiadivialy 1(0-3-2)
GENERAL CHEMISTRY LABORATORY
05016201  uARAGH 1 3(3-0-6)
CALCULUS 1
05016202  uAAAGH 2 3(3-0-6)
CALCULUS 2
Tupai@nduaznisufusinig 8  wuehn
mheAn(ussee-ujuR-Anwimenuies)
05366001  WaAnduazn15UsEynd 1 3(3-0-6)
PHYSICS AND APPLICATIONS 1
05366005 UfuRn1sidnduazn1suszend 1 1(0-3-2)
PHYSICS AND APPLICATIONS LABORATORY 1
05366003  WaAnduazn1suszend 2 3(3-0-6)
PHYSICS AND APPLICATIONS 2
05366006  UfuRn1sHANdwazn1sUTEENA 2 1(0-3-2)

PHYSICS AND APPLICATIONS LABORATORY 2

¥2 NEUIYITIAY MUY 59 wqenn
A oA w ¥
58U 2 397 Al
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05366080  &UUU

SEMINAR

05366090 Hnau

TRAINING

WAzl 24 518397 910 5 luga il
2.1 luga Bidnnsedind (ELECTRONICS)
2.2 Tga MITeulUsunIUABNTIMETLALNITERNKUUMNIAINTTY

(COMPUTER PROGRAMMING AND ENGINEERING DESIGN)

2.3 luga Wandunuandmiumaluladadislyl
(CLASSICAL PHYSICS FOR MODERN TECHNOLOGIES)
2.4 Wuga Wandgalddmiumaluladadslvs
(MODERN PHYSICS FOR MODERN TECHNOLOGIES)
2.5 lga waluladnsiawagnsiiaszvinalugnavngsy
(MEASUREMENT TECHNOLOGIES AND ANALYSIS IN INDUSTRY)

Tugadidnnsadind

05366121

05366123

05366024

05366025

05366027

a‘ a A od
V]i]@{]')ﬂﬂilﬂﬁ']LLa%ﬁaLaﬂVﬁa‘UﬂaWUE'}u

YATLBUANANERT

1(0-3-2)

0(0-45-0)

11 wuaeha
mhieAn(ussene-UjuR-Anwimenuie)

3(3-0-6)

ELECTRIC CIRCUIT THEORY AND BASIC ELECTRONICS

19BdnNMIedind

ELECTRONIC CIRCUITS
UfuRnsBiannseling

ELECTRONIC LABORATORY
Slanvseiindfanea

DIGITAL ELECTRONICS
UfuRnsBiannselindfdnea

DIGITAL ELECTRONICS LABORATORY

Tugan1sliulusunIuAuiIMB SUAZNTERNUUUNINIAINTTY

05366022

05366036

05366143

nssulusunsuAsuNIneS
COMPUTER PROGRAMMING
lulpspoulvsamesuaznisidouse
MICROCONTROLLER AND INTERFACING
NSREULULIAINTTY

ENGINEERING DRAWING

Tupai@ndunundmsumaluladadelnsi

05366028

NaFans

3(2-2-5)

1(0-3-2)

3(3-0-6)

1(0-3-2)

] a
7 wuEnm
mieAn(ussee-ujua-Anvimenuies)

3(2-2-5)

3(2-2-5)

1(0-3-2)

13 %uaehn
mhieAn(ussee-Uju-Anwimenuies)

3(3-0-6)



05366031

05366032

05366033

05366039

17

MECHANICS

WandTeanusoulazlTeans

THERMAL AND STATISTICS PHYSICS
aunuusiwanlnin

ELECTROMAGNETIC FIELD
AAULAZTTAUANERS

WAVES AND OPTICS
UURNsTEndssaunas 1
INTERMEDIATE PHYSICS LABORATORY 1

Tupaidndgalvddmiumalulagadeln

05366020

05366029

05366030

05366040

05366044

ARIMFANSAUSULNNENS
MATHEMATICS FOR PHYSICISTS
NAMANSAIIURLLAZINALULAEADUAY

YATLBUANANERT

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

13 wdaenn
mhien(ussee-ujud-Anwidenules)

3(3-0-6)

3(3-0-6)

QUANTUM MECHANICS AND QUANTUM TECHNOLOGY

Handgalnal

MODERN PHYSICS
Ufumn1siEndszaunana 2
INTERMEDIATE PHYSICS LABORATORY 2
AsUseRvgansiadin

SEMICONDUCTOR DEVICES

Tugamalulagnsiauaznisiiaseinaluanavnssy

05366034

05366037

05366038

05366041

05366042

05366045

ugo LAz NI IUaR L3

SENSORS AND TRANSDUCERS
nsiauaziaesiloln

MEASUREMENT AND INSTRUMENTATION
aDAlUNUYAAIMINTIY

INDUSTRIAL STATISTICS
Ufunsidndanavinssy 1

INDUSTRIAL PHYSICS LABORATORY 1
UfuRnisidndanaivnssy 2

INDUSTRIAL PHYSICS LABORATORY 2

Fennssuianuaznisussyndllugnainngsy

3(3-0-6)

1(0-3-2)

3(3-0-6)

14 wi2enn
mhen(ussee-ujud-Anwidenules)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(0-3-2)

1(0-3-2)

3(3-0-6)
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MATERIALS ENGINEERING AND INDUSTRIAL APPLICATIONS

¥3 nguIYIELN
WRONL38Y 3 $787U1 3IN5183Y A9l

05356100

05356101

05356102

05356103

05356104

05356105

05356106

05356120

05356121

05356123

05356124

05356125

05356126

05356140

05356141

05356150

U

YATLBUANANERT

9  #%iuwNA

mhien(ussee-ujud-Anwidenuies)

NIUERILYETIUNUAAMNTTY

INDUSTRIAL TRANSDUCERS

ns¥nRuatioudigs

ADVANCED VIRTUAL INSTRUMENTATION
nyinuaznaaeukuulivihane

NON DESTRUCTIVE MEASUREMENT AND TESTING
UINTINEN

METROLOGY
SHUUATINADUTLIIUAEN N B UL SRR
AUTOMATED VISUAL INSPECTION SYSTEM
nslusunsun I lnseud N TR eveya
PROGRAMMING IN PYTHON FOR DATA ANALYSIS
Tlanddandey

ENVIRONMENTAL PHYSICS
nszUIUNINERkazNIMAdeUgUNIalBdnvsetind
wazgUNIainIauas

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

MANUFACTURING AND TEST OF ELECTRONICS AND OPTICAL DEVICES

N3RS UANIN YLD Tand TR INT Y
MATERIALS CHARACTERIZATION FOR INDUSTRY
Tanuimanuazmalulad

MAGNETIC MATERIALS AND TECHNOLOGY
AFINTTUALN N

QUALITY ENGINEERING
Wandilomsairsuinnssu

PHYSICS FOR INNOVATION
nindgaumstyandwmsuiiniand
INTELLECTUAL PROPERTY FOR PHYSICISTS

VYN VOAALYDTHALNITEDNLUY

LASERS THEORY DESIGN AND ENGINEERING
STUUNSARANIMILANLAYUN TR ITTUY

OPTICAL COMMUNICATION SYSTEMS AND DEVICES
Wlofiunnai@ndanainnssy

SPECIAL TOPIC IN INDUSTRIAL PHYSICS

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)



05356160  AeUszAngansneinni1tuas
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3(3-0-6)

ADVANCED SEMICONDUCTOR DEVICES
05356161 mAlulagnszuiunisadedasenugansnada 3(3-0-6)
SEMICONDUCTOR DEVICES PROCESSING TECHNOLOGY

05356162  winluladnsinansnesih 3(3-0-6)
SEMICONDUCTOR MEASUREMENT TECHNOLOGY
v4 ngudnAnemaden (Wndnwuden 1 Wsunsy)  dwau 6 wqenn

Tsunsufi 1 Tasesruiiay

05366091 lASITUALAY 1
SPECIAL PROJECT 1

05366092  lAT9UTLAY 2
SPECIAL PROJECT 2

TUsunsufl 2 awnamnen
05366093  @nnNaAnNEN
CO-OPERATIVE EDUCATION

TUsunsufl 3 nsilnaudnsUssmna
05366094 NISENIURIUTELNA
OVERSEAS TRAINING

A. NUINIVADNLES

a wa

mhiein(usseng-ujua-Anwiseniuie)

3(0-9-0)

3(0-9-0)

6(0-45-0)

6(0-45-0)

U 6 WUWAR

UnAnwanunsadeniseulusgdvndegeuluanidumalulagnszaaunaniinn

NM5aNANTEUY WIukitesnIn 6 vl

AMUNUBVDISHEUTTI5183%

AIMNNEYRTTEUsEINT83Y s fldgnimuadudiay 8 wan Aweluil

AT 1, 2 laun v 05
e 3, 4 laun v 36

\av 35
a7 5 laun v 6

SWAFIN 6, 7, 8

neds ANEINEIAEnS

MR awnInENdenavng sy
e ngudvdensandUssend
LAY vaNgRIsEauUIaIes
MNP d1FUTNIN
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3.3 WHUNISANEN

N1 a1en1sAnen 1

YATLBUANANERT

.- < - wienn
eI v (UssB8-UUR-Anwdaeaules)

05016201 | uAaAad 1 3(3-0-6)
CALCULUS 1

05106030 | Lafivily 3(3-0-6)
GENERAL CHEMISTRY

05106042 | UftiRn1suadivialy 1(0-3-2)
GENERAL CHEMISTRY LABORATORY

05366001 | WaAnduaznisuszens 1 3(3-0-6)

PHYSICS AND APPLICATIONS 1
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YATLBUANANERT

05366005 | UfjuAn1sidnduaznisuszend 1 1(0-3-2)
PHYSICS AND APPLICATIONS LABORATORY 1

05366022 | NM3TeuUlUTUNIUABUNILADS 3(2-2-5)
COMPUTER PROGRAMMING

05366143 | NMSTYULUUIAINTTH 1(0-3-2)
ENGINEERING DRAWING

90641008 | AvThumuaninAnwinaly (nguvinvedsasudndnualaniiu) 0(0-0-45)
KMITL IDENTITY SKILLS
WUFIUWTNYENITFOE1TNIWING Y
INTRODUCTION TO ENGLISH COMMUNICATION SKILLS

MUIUNUIWAATIY 15
W1 mensdneil 2
o o 4 a AVe Bl
WY ¥a3u ema
(U99818-Ug UA-ANEINIBAULD)

05016202 | WARAGH 2 3(3-0-6)
CALCULUS 2

05366003 | WaAnduazn1suszend 2 3(3-0-6)
PHYSICS AND APPLICATIONS 2

05366006 | UuRn1siEnduazn1sussend 2 1(0-3-2)
PHYSICS AND APPLICATIONS LABORATORY 2

05366038 | afiflunuanaI NIy 3(3-0-6)

INDUSTRIAL STATISTICS
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05366024 | UjuRn1sBianvsednd 1(0-3-2)
ELECTRONIC LABORATORY

05366121 | uiieasiwihuasdidnvselindiiugiu 3(3-0-6)
ELECTRIC CIRCUIT THEORY AND BASIC ELECTRONICS

90641004 | FylunnedvAnyvily (nguiinuzdaaiudndnualanitum) 1(0-2-1)
(KMITL IDENTITY SKILLS)
lAs39ungy 1 (TEAM-PROJECT 1)

90641007 | AyThumuininAnwinaly (nguvinwedsasudndnualaotu) 3 (3-0-6)
(KMITL IDENTITY SKILLS)
walilesAdsia (DIGITAL CITIZEN)

IMUIUNUNNTIY 18
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N2 a1en1sAnen 1

YATLBUANANERT

v o < - AU

AU VoI (UssEB-UuRA-fAnedaenuies)

05366020 | AfinAERsasuTnand 3(3-0-6)
MATHEMATICS FOR PHYSICISTS

05366025 | Biannseindninea 3(3-0-6)
DIGITAL ELECTRONICS

05366027 | UjjuRn1sdidnnsedindnanea 1(0-3-2)
DIGITAL ELECTRONICS LABORATORY

05366028 | Naeans 3(3-0-6)
MECHANICS

05366032 | gununsimanloiii 3(3-0-6)
ELECTROMAGNETIC FIELD

05366039 | Ufumn1sidndseiunans 1 1(0-3-2)
INTERMEDIATE PHYSICS LABORATORY 1

05366123 | wWasBLanNToind 3(2-2-5)
ELECTRONIC CIRCUITS

90641009 | Fuilumneindnwily (nguiinuzduaiudndnualanitum) 3(3-0-6)
(KMITL IDENTITY SKILLS): 3v1t@enn19n1en
VINWeN15A0a15N 89N YT TRIuGTIU 1
INTERCULTURAL COMMUNICATION SKILLS IN ENGLISH 1

MUIUNULAATIN 20
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U2 a1ansAnen 2

YATLBUANANERT

o o 4 a aenn

WA yaIn (UssEB-UuRA-fAnedaenuies)

05366030 | WaAndgyalyal 3(3-0-6)
MODERN PHYSICS

05366031 | WANALTIAINUTOURALLTIEDH 3(3-0-6)
THERMAL AND STATISTICS PHYSICS

05366033 | AAuLAzirumans 3(3-0-6)
WAVES AND OPTICS

05366034 | \iulasiaznsuanges 3(3-0-6)
SENSORS AND TRANSDUCERS

05366040 | UfuRn1sHandssiunana 2 1(0-3-2)
INTERMEDIATE PHYSICS LABORATORY 2

0535000 | 3¥ AN 3(3-0-6)
ELECTIVE

90641005 | Fylumneindnwily (nguinuzdaaiudndnualanitum) 1(0-2-1)
(KMITL IDENTITY SKILLS)
1A599uNgY 2 (TEAM-PROJECT 2)

90641010 | FwbumuininAnwnaly (nguvinwedsasudndnualanidus) 3(3-0-6)
(KMITL IDENTITY SKILLS)
VINWENTE0E1IN I UITNINIAIUTTIN 2
(INTERCULTURAL COMMUNICATION SKILLS IN ENGLISH 2)

IMUIUNUILAATIN 20
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N 3 a1An1sAnE I 1

YATLBUANANERT

v a < - Mienn
WA yaIn (UssEB-UuRA-fAnedaenuies)

05366036 | lulasaeulnsalaesiazmsidouse 3(2-2-5)
MICROCONTROLLER AND INTERFACING

05366041 | UfURnsi@ndenavnssy 1 1(0-3-2)
INDUSTRIAL PHYSICS LABORATORY 1

05366044 | AslseAugansiaing 3(3-0-6)
SEMICONDUCTOR DEVICES

05366045 | Fennssuiaguaznisuszendldlugnaninssy 3(3-0-6)
MATERIALS ENGINEERING AND INDUSTRIAL
APPLICATIONS

0535xxxx | AvLE0N 3(3-0-6)
ELECTIVE

9064xxxx | AvnEenvInaIvAnwTlY 3(x-X-X)
(GENERAL EDUCATION COURSES)

906axxx | A ndenviannwAnwsialy 3(X-X-X)
(GENERAL EDUCATION COURSES)

XXXXXXX AW ANLES 3(X-X-X)
FREE ELECTIVE

IMUIUNUWANTIY 22
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I3 a1an1sAnE N 2

YATLBUANANERT

o a 4 A Mienn
SHEIY I3 o on Y
(Ussana-ﬂgum-ﬁnmmﬂmum)
05366029 | nara@nsAlrauslwazinaluladniausy 3(3-0-6)
QUANTUM MECHANICS AND QUANTUM TECHNOLOGY
05366037 | nM3inuaziaiesiiodn 3(3-0-6)
MEASUREMENT AND INSTRUMENTATION
05366042 | UuRn1sidndanaivnssy 2 1(0-3-2)
INDUSTRIAL PHYSICS LABORATORY 2
0535xxxx | 3yL@en 3(3-0-6)
ELECTIVE
90641006 | Awlunaaaivdnwiialy (nguvinwedaasudnanvalanitus) 1(0-2-1)
(KMITL IDENTITY SKILLS)
1ATaUNaY 3
(TEAM-PROJECT 3)
9060xxx | A NADNIAIAIV AN 3(x-x-X)
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2.3 LHUNNTEANIANUTURAYBUNAEWSNISIS8USINENgATE5183% (Curriculum Mapping)

3187391 PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT7 | PLO8 | PLO9

INUFIU

05016201 wpanaa 1

05016202 wAaAsd 2

05016030 ailsialy

05016042 UfAnsadivialy

~ I~~~

05366001 #aAnduazn1sUsEEnd 1

a wa

05366005 UfumRn1sianduasnsuseend 1

05366003 W?{ﬂﬂLLauﬂ’]S‘USuﬂﬂm 2 /

N N N N N I NG N S
~

NN N S

a wa

05366006 UUAN1sWANALAzN1sUTEENA 2

3

F91U9AU

05366020 AtRAERSAMSULNNENS /

~
~

05366121 wqwgawﬂw%ua dldnvseind
WuFI

05366022 N5LTEULUSHNTUABLNILADS

05366123 19959Lannsolind

a wa

05366024 ﬂgU@ﬂ?i@LﬁﬂVli@Uﬂﬁ

05366025 BuannsefindnIinea

N N Y N N
~
~

05366027 UfuRn1sBianvseiindnanea

05366028 NaFI@NS

NN [N IS NN

05366029 NaFansAIPURALLALALULLAT
ADURY




40

IYATBUANANGRT

18791

PLO 1

PLO 2

PLO 3

PLO 4

PLO 5

PLO 6

PLO 7

PLO 8

PLO 9

05366030 Wandaalual

05366031 WANATIAINUSDULALLTIEDRA

05366032 auuwianiuin

05366033 pauLAYTALAEAS

05366034 L SulsLazNIIuamLYes

~ |~ |~

05366036 lalasmeulnsaiaesiaznisiteuss

05366037 M3inuaziAseslein

05366038 &0 UNUINAIMNTTY

a wa a s

05366039 UfuRn1si@ndseaunans 1

05366040 UfuRn1sWaENdsziunane 2

a wa a

05366041 UuRn1sEndanavnssy 1

a wa

05366042 UfuRn1sWandgnannssy 2

9

NN N S

NN [N S

|
=

05366044 AsUszAugansnaiaih

05366045 minssuianuaznisussendly
lugnamnssy

~N |~ |~~~

NN N N N N N N B

05366143 NISAIULUUIFINTTY

05366080 d1UN

05366090 HnIu

Ay aan

05356100 mmaﬁ’swjaﬁumuqmmmﬁm

05356101 MyinAsLailauTUg




a1 IYATBUANANGRT
38397 PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8 | PLO9
05356102 Myinuaznadouluulidvinaiy / / /
05356103 110538 / /
05356104 S¥UUATINADUTUIURE / /
AMENELUUDALULIR
05356105 nslUsnsun 1w lnsoudmsy / /
NMFIATIENteya
05356106 TANdAsuIndey / /
05356120 NILUIUNTHANLALNITNAFDU / /
gunsaidiannsedinduazaunsal
URNTGR
05356121 NIATIVADUAMGNBAILYDITEN / /
RV GRIARR
05356123 Jaguiiwanuazmalulad / /
05356124 IAINTTUAUNN /
05356125 MAndifienisadtauinnssu /
05356126 nswdaunstggrdmsuiniand /
05356140 VU UDAALDSHALNITDONLUY / /
05356141 S¥UUNMIAOANTVNLAIUAE / /
gUnIalvaITEUY
05356150 WtaiiAwneil@ndananvnssy / /
05356160 AsszRugansiafaitugs / /




a2 IYATBUANANGRT

578797 PLO 1 PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLOT | PLO8 | PLOY9

05356161 WwAluladnIzuIunIsas s / /

AsUszAngansiadind
05356162 wielulaBnsinansissanh / / /
FvAneIaden
05366091 lAT9ULAY 1 / / / / / / /
05366092 1AT39URLAY 2 / / / / / / / /
05366093 &@vnNIFANT / / / / / / / /
05366094 N1SHNUANIUTELINA / / / / / / / /

aqunadnsnIsEeu; / / / / / / / / /

a v
WHIGUR  I18aLaYnN PLOs VOINANEGAT (NANWIN %)



a3 UazdanANgnT

2.4 HaAWSNIIIBEUITZAUILY

2
a

U1 | eSurgauiiugrunadinaians 1adl uasildndnaly (PLO 1) Ineitdunssuiun1sinsien

o«
'
a -

aunsuazngquiidesdu (PLO 2) Annsldind esiloTauazaonsurifiugiu nadeuseny
\esdu (PLO 3) iauﬁamia%mEJmﬂﬁﬂﬁumuﬁiﬂummﬁf]mwﬂﬁ (PLO 4) wonanii ndnw
szFuusuilidniungsesuvesantus AnduniseunuuasnnsiauLeusNELIALEN
(PLO 7) fimunvinwensdoansenunisesuneuwnndilidudeuliiteusiudu (PLO 8) waxilnnis
wmuﬂquLuawuLwaﬂiumﬂuaﬂ’lwLL’maamaqamum (PLO 9)

odunAnuEiumaniugiuiiAsadestuindn naenaunisUszgndaradnsiiandsutigm
954 1Wu Msvonuuaslihuazdidnnsedind (PLO 2) wenanil TndnwazSudenlowuiin
AFsumnfunsldnueiunismaasduiosujuiinisuaznsinszideyameinemans
(PLO 3) tinfinwazisuussifiuwasidontdmaiafivuzaslunisuitymenuaonunisaifidivue
(PLO 4) W%’@Mﬁ%ﬁ@uuﬁﬁﬂunWﬁﬁwmuﬂq'u advayuuasyhawduity (PLO 7) swdainaue
wauluguuuungy Yiauaidevdefivssguaualugiu (PLO 8) warusudauiievinnuneld
Fasdriiasine o Tt (PLO 9)

b
=
N

T¥nsyurumsm e manslunisuilandisudeuiu (PLO 2) Imazjuﬂumﬁmﬁwﬁiwuﬁﬁ
AuTUTaUINNT Y i’mﬁqmiaﬁﬂiwLLazmﬂ{fm&lmaL%amﬁﬂmﬁiaaﬁuaquumﬁm (PLO 3)
wonand UnAnwezdulszifiusazidenldinedafimunzanlunsudamauaaiunisali
A1uua (PLO 4) W%JamﬁgnﬁwmLmeamsL%ﬂmmﬂiﬂaﬁﬁguqdLﬁaiaﬂ']a‘[,umia%’wqaﬁﬁ
NUATBLazUIANTIN (PLO 5) RNEun155n®135581U5TUNInITNLag AL URAYRUA DR 1AL
FAIWHIUIMTNULaENINeInIegeluszansam (PLO 7) dnAnwdsdunumlunisdivaeunay
Jufideddsituiudes (PLO 8) uasfmuanziiiiletasmieuarativayuiileousiuiiliusg
wWhviunesauiu (PLO 9)

b
=
W

Tenszuiunsdn Anset wagdnaulanaIneneans (PLO 2) ImammumiﬂiwLuumauaL%qaﬂ
39150iHaNNTNAADY WAL ‘Ui‘U‘UNﬂ’ﬁE]EmLL‘U‘Uiu‘U'UL‘W mwuﬂmawamw (PLO 3) uaﬂmﬂu
PnANY19zUTL R UM DN IUNITRBNWUUTE U ﬂmaamaﬁluaumimumwmmsamwiw

=)
=)
o

maqqmmuﬂiwLﬁa‘lﬁ’léfwaé’wéﬁﬁﬂwﬁw%mWLLazﬁmm (PLO 4-5) slusxﬁuﬁqa%u UnAnw1ag
mmmaanLLumwuﬁmauiﬁmsfmmé’aqmimaqmﬂqmammsulé’fa&J"mLﬂugﬂﬁiiu (PLO 6)
wionnadfiunmauaziansznureInLdednduarauditefifonisiieu sudsiauina
gnsmshauiiaamadnsgsanlviiuiinwazanidun (PLO 7) snseiuinuznisdeansluseiuile
9139 (PLO 8) wazuansnuaunsalunsusudliddunisivasundaseanaluladuas
wuIldumnaIALssU (PLO 9)




44

UazdanANgnT

il 5 AnundeuuazAnenwlunisusnsianisuangas

o

9191904 SURNYAUNANGAT WAze11sEUsEIMANGNT

[

1.1 19sdgSulinveundngns

¥o-uuana

AMAI/AN1YNAY/aaURnEY/
aa o o =
UNFIIINTTANTN

NAIUNIITINGG / ATEUTIU

1. 3A.93.0quNT Lala3eysnu
(XHXOXXXKXXXKXX)

(anviEnduszend)

- MU, (AIIAINTTY)
PANTAUN NS, 2536

-, (walulatinnsuan)
Asian Institute of Technology,
2542

- Ph.D (Physical Materials
Science) JAIST, JAPAN, 2550

1. 9139y (n1ARWIN §)
2. NI
- K. Locharoenrat, Generation of
2"Harmonic Light from
Noncentrosymmetric Material.
In: Fred Wilkins (ed.) Nonlinear
Optics: Fundamentals,
Applications and Technological
Advances. Nova Science Publishers
Inc., New York, 2014, pp. 161-178.
- K. Locharoenrat, Optical
Properties of Solids: An Introductory
Textbook. Pan Stanford, Singapore,
February 2016.
- K. Locharoenrat, Research
Methodologies for Beginners. Pan
Stanford, Singapore, March 2017.
- K. Locharoenrat, Linear and
Nonlinear Optics: Materials,
Properties and Applications. Pan
Stanford, Singapore, February 2021.
3. ATTUFDU
- #aAnduaznsussend 1
(3 v.41./ &Un9A)

- UURnsTdnduaznisuseend 1
(3 v.41./ &Un9A)

- FaAndwaznsUssend 2
(3 v.41./ &Un9A)

- YR si@nduasnisussynd 2
(3 v.31./ Unn)

- funun (3 w41/ danii)

- PAuuaeviruans
(3 v.41./ §Un W)
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¥o-uuana

AMAI/A1YNAYV/FaURNEY/
aa o o =
UNEIIINTTANTN

NAIUNIIYING / ANTEUTIY

Doy

2. 5A.09.97381 A1SIANG
(XOOKXXXKXKKX)

(@ @ndussynd)

- . ([EndUszend)
aonvuwmAlulagnszaaunan
WIRMsaIANsedy, 2540

- . (WaAndussend)
annvuwmAluladnsyaauLnan
WIAMNITAIAnTEUY, 2544

- Ph.D. (Engineering
materials)

University of Southampton,
UK, 2550

1. U39y (gAANWIN 1Y)
2. iS58

3. AN3ENUFERU
- Wanduazn1suszand 1
(3 w3/ dam)
- UfURnsidnduavnisusvend 1
(3 w3/ dam)
- #aAnduaznsuseand 2
(3 w3/ dam)
- YA sidnduasmsvssend 2
(3 %31/ dUnm)
- duuw (3 ¥/ dam)
- UatRnsBiannsetind
(6 w3/ dUnnei)
- YR si@ndssiunanst
(3 %41/ dUanoi)
- Ufdinsildndseaunana 2
(3 ¥.u./ dUanei)
- naulasanu 1 (2 v/ dUav)
- YR sidndenavinssu2
(3 %3/ dam)

3. SA.NT.5UUN AUNSLEUN
(XOOCXXXIHHXXKX)

(@1 WENd)

- wm.u. (land)
(Foshdoususunia)

LU INYIRYFVATUASUNS,
2547

- Ph.D. (Physics)
University at Buffalo, The State
University of NY, USA., 2557

1. 9139y (A1ANwIN §))
2. NS

3. ANTNUADY

- Wanduazn1suszand 1
(3 %.31./ §Un9A)

- UfUAnsidnduavnisusvend 1
(3 9.41./ §Un9A)

- #aAnduaznsussand 2
(3 %.41./ §Un9A)

- YR sidnduasmsvssend 2
(3 2.4/ §Un9A)

- s (3 9.4/ d§Uas)

- flanduazinaluladues
AeUsgRugansiain
(3 .31/ dUa )

- Wandgelval (3 v/ dUa)

- flandiFeAnusoulaziBeana
(3 9.1/ dUn9A)
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¥o-uuana

AMAI/A1YNAYV/FaURNEY/
aa o o =
UNEIIINTTANTN

NAIUNIIYING / ANTEUTIY

4. NA.AT.0I0 N0 AUADN

(XOOCXXXIHHXKXKX)
(@ @ndussynd)

- . ([aEndUszend)
annvuAlulagnsyanuLnan
WIRMIaIANIEly, 2549

- . (WAndUszene)
aontuwmalulagnszasungn
WIAMMIMsAINNTEUY, 2557

- U3.0. (WaAndUszynd)
annvumeluladnseaauLnan
WIAMVIMTAINNTEUY, 2562

1. 939y (A1ANwIN §))

2. f5SuU

3. ANTNUADUY

- Wanduazn1suszand 1
(3 %.31./ dUAA)

- UfURnsHEnduasnisussand 1
(3 %.31./ dUA9A)

- Wanduazn1sussand 2
(3 2.1/ §Un9A)

- YR sidnduasmsvssend 2
(3 9.,/ dUn9A)

- dunwn (3 9.4/ dUaii)

-lalasmeulnsalaasiaznis
Feuse (4 v../ §UaW)

- UatRnsBidnnsetind
(6 .31/ §Ua )

- Bldnnselindfinea
(3 9.3/ dUa )

- msnsiaaeukuulavinans
(3 9.3/ dUa )

- UftRnsBidnnsetindndnea
(3 .41/ dUA9)

- naulasanul (2 ¥/ dam)

5. WA.AT.A5YINT AUUNI

(XOOOOHXKXHXNXXXX)
(@ Wand)

a

3

- .. (Wand)
(eshaeususunia)
UINL188UARg, 2554
- Us.0. (Wand)
UNINL1a8UARG, 2559

1. 939y (A1ANwIN §))

2. AT

3. A13TNUFDU

- Wanduazn1suszand 1
(3 .31/ dUn9A)

- UfURnsHEnduasnisussand 1
(3 9.3/ dUa)

- Wanduazn1sussand 2
(3 9.1/ dUn9A)

- YR sidnduasmsvssend 2
(3 931/ dUa )

- duuun (3 9.4/ dUan)

- aunuusman i
(3 931/ dUa )
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¥o-uuana

AMAI/A1YNAYV/FaURNEY/
aa o o =
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NAIUNIIYING / ANTEUTIY

- Ufusnsildndseaunanal
(3 w3/ dUam)
- UfuRnisWandszaunane2
(3 g.u./ dUansh)
- nAulATIUL (2 4.4/ dUan)

1.2 2191359UTEIMANgNS

¥o-uuana

AMAI/A1YAV/FaURNEY/
aa o o =
UNFIIINTTANTN

NAIUNIIYING / ATEUTIU

[

1. 3A.03.0quNT Lalasysny
(e @nduszynd)

- MU, (AIIAINTTU)
PANITAUN NS, 2536

-, (wmalulatinisuan)
Asian Institute of Technology,
2542

- Ph.D (Physical Materials
Science) JAIST, JAPAN, 2550

1. 9398 (gnAKWIN 1Y)
2. s TeU

- K. Locharoenrat, Generation of
2"-Harmonic Light from
Noncentrosymmetric Material.

In: Fred Wilkins (ed.) Nonlinear
Optics: Fundamentals,
Applications and Technolosgical
Advances. Nova Science Publishers
Inc., New York, 2014, pp. 161-178.

- K. Locharoenrat, Optical
Properties of Solids: An
Introductory Textbook. Pan
Stanford, Singapore, February
2016.

- K. Locharoenrat, Research
Methodologies for Beginners. Pan
Stanford, Singapore, March 2017.

- K. Locharoenrat, Linear and
Nonlinear Optics: Materials,
Properties and Applications. Pan
Stanford, Singapore, February
2021.

3. A1TLNUADU

- WaAnduaznsUszena 1
(3 ¥.31./ dUn9A)

- YR si@nduasmsuseend 1
(3 ¥.31./ §Un9A)
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¥o-uuana

AMAI/A1YNAYV/FaURNEY/
aa o o =
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NAIUNIIYING / ANTEUTIY

- Wanduazn1suszend 2
(3 .41/ dUami)

- U URnsianduasnsussend 2
(3 .4/ dUami)

- duun (3 v/ dUam)

- AAuLaziEUAanS
(3 4.3/ dUanei)

2. 57.A5.09381 ANSIANA
(@ @ndussynd)

- . (WEnduUszend)
anduwmaluladnszasunan
WIAUMIAIANTEUY, 2540

- . (Wandussynd)
antumaluladnszasungn
WIRNMsAIANTEUY, 2544

- Ph.D. (Engineering
materials)

University of Southampton,
UK, 2550

1. W398 (nANWIN &)
2. IS8

3. ABUEOU
- Wanduavnsuszend 1
(3 .31/ A
- YuRnsilanduasnsuseand 1
(3 .4/ dUasA)
- WAnduaznsussend 2
(3 4.3/ dam)
- YuRnsilanduaznisusegnd 2
(3 .31/ A
- dunw (3 v/ dUansi)
- UfURnsBannsetind
(6 .31/ dam)
- UURnnsidndseaunanst
(3 4.3/ dam)
- Ufuinsildndseiunans 2
(3 4.3/ dam)
- NgNlATINU 1 (2 ¥/ dUan)
- Uuinsidndenanngsu2
(3 4.4/ dam)

3. SA.AT.SVUN  AUNTLAUN
(@19 WENd)

- .. (and)
(Foshdoususunia)

LN INYIRYFVATUASUNS,
2547

- Ph.D. (Physics)
University at Buffalo, The State
University of NY, USA., 2557

1.97798 (MANWIN gy)
2. TS

3. A1BUEOU

- Wanduaznisuszgnd 1
(3 ¥4/ dam)

- Yuinsilanduasnisussand 1
(3 .31/ A
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¥o-uuana

AMAI/A1YNAYV/FaURNEY/
aa o o =
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NAIUNIIYING / ANTEUTIY

- fAnduaznsussend 2
(3 .31/ A

- UuRnsilanduaznisusegnd 2
(3 .31/ A

- dunw (3 v/ dUansi)

- Wanduazinalulagves

'
a

AeUseRugansiadanih
3 .41/ dUA)

6

andealuig (3 6.3/ dUa)

=)

9
s

- PEANATIAIUSDULALLTIFDRA
(3 ¥.4./ &Ua9)

D

4. NFLAS.AINNYY aunen
(@ @nduszynd)

- m.u. (WEnduUszend)
aonvumAlulagnsranunan
WIRMINIaIANIEy, 2549

- . (WAndUszene)
annvumAlulagnszanuLnan
WIRIIaIANsels, 2557

- U3.0. (WaAndUszynd)
annvuwalulagnszanuLnan
WIANITAIANTEUY, 2562

1. W398 (nANWIN &)

2. 358U

3. N15EAUARY

- fAnduaznisuszend 1
(3 .41/ §UnM)

- YuRnsilanduasnsuseend 1
(3 4.3/ dam)

- WaAnduaznsuszend 2
(3 .41/ #Un M)

- Ufuinsilanduaznisussgnd 2
(3 .41/ dUnn)

- dunun (3 3./ dUan)

- lulaspaulvsaiaasuasnig
Fouste (4 w31/ dUani)

- UfURnsBdnnsetind
(6 .41/ dUaA)

- Biannsedindninea
(3 .41/ §UaW)

- MIngIvaauUwuLlivinany
(3 4.3/ dUnm)

- UfTRnsBlannsetindndnea
(3 4.3/ dam)

- naulATIul (2 v.a/ dUav)
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¥o-uuana

AMAI/A1YNAYV/FaURNEY/
aa o o =
UNEIIINTTANTN

NAIUNIIYING / ANTEUTIY

a

5. NALAS.AYINT AUUNT
(@9 WEnd)

a 1

- .U, (Wand
(MNesAtyUDUAUNLY)
UNNINYIAUURNG, 2554

a

-Us.a. (Wand)

[y a

UWNINYIRLNAAG, 2559

1. W398 (gAANWIN 1)

2. TS

3. N153AUEDY

- HaAnduaznsuszend 1
(3 w41/ &aoi)

- Ufuinsilanduasnisussand 1
(3 .31/ dUn M)

- WaAnduaznsuszend 2
(3 4.3/ dam)

- Ufuinsilanduaznisussynd 2
(3 .41/ §UnM)

- dunun (3 3.3/ dUan)

- auusiman i
(3 .41/ §Unn)

- Midaanzneiand
(3 4.3/ dam)

- UfusnsW@ndssdunanal
(3 .3/ dam)

- UURnswEndseiunane2
(3 %3/ dUnm)

- nalATINUl (2 v/ FUan)

6. 57.05.9101050]
anan1sElan

(@19 Wa@nd)

- m.u. W@nd)
URMINYIauAaUIng, 2544

- . (Wand)
PNANTNUNINGSY, 2548

- .9, (Wand)
PAINTANMINESY, 2553

1. W398 (nANWIN &)
2. IS8

3. AEUEOU

- Wanduaznsuseend 1
(3 .31/ A

- UuRnsilanduasnsussend 1
(3 4.4/ dam)

- WAnduaznsuseend 2
(3 4.4/ dam)

- YuRnsilanduaznisusegnd 2
(3 4.3/ dam)

- dunw (3 v/ dUansi)

- Wtelaneneiand
(3 .41/ uan)
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- WEANADIANUSULALLTIEDR
(3 9.3/ &UaA)

7.5A.A3.495651 SHUNUS
(@ WENd)

- wm.u. J{@nd)
URNINYIFLVDULAY, 2541

-y (W@nd)
URNINYIFUVDULAY, 2546

- Us.9. (WAndUsEYns)
anvumAlulagnszanunan
WRuIsaIANsedy, 2554

1. 97398 (nANWIN &)
2. 358U

3. AEUEOU

- Wanduaznisuszgnd 1
(3 .41/ FUnM)

- Yuinsilanduasnsussend 1
(3 .31/ A

- WanduaznmsUseand 2
(3 .41/ §UnM)

- U URnsidEnduazmsuszend 2
(3 ¥4/ dam)

- dunun (3 3./ dUan)

- prlemansdmsutiniand
(3 4.3/ dam)

- UURnsidndseaunanst
(3 .4/ dUansi)

- naulATIUL (2 .4/ dUam)

- MdownIeneiEnd

(3 .41/ AN

8. 3A.AT.EMIIY LANTT QU
(@ Wl@nd)

- .U, W@nd)
UININYTEYTN, 2533

- Ay, (malulagiedes)
PNANTNUNINGFY, 2538

Ph.D (Electrical Engineering
and Computer Science)
Iwate University, JAPAN, 2021

1. W398 (nANWIN &)
2. f3SEY

3. N15EAUARY

- Wanduavnsuseend 1
(3 .31/ A

- Yuinsilanduasnsussend 1
(3 .4/ dUaA)

- WaAnduaznsussend 2
(3 .41/ §UnM)

- YuRnsilanduaznisussgnd 2
(3 .31/ A

- dunun (3 3./ dUan)

- Bdnwselind (3 w.u./ dUamh)

- NNIDRNLUUIATBENVTBTNG
(3 .41/ FUnW)
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- premansdmsutniand
(3 4.4/ dUam)
- U193 iuas
Bidnsedndiug
(3 4.4/ dam)
- mMansraaauwuuliiviane
(3 .31/ dUn M)
- NgulATIUL (2 B4/ dUam)

- NAANANIAIDUFY
(3 9.3/ &UAA)

9. NALAT.UTLE UTOURS
(avWl@nd)

- wm.u. J{@nd)
URNINYIAUTIUANLIAL, 2536

- MS. (Physics Major Optics)
University of Alabama in
Huntsville, USA., 2543

- Ph.D. (Electrical Engineering)
University of Dayton, USA,

2549

1. U39y (AN 1)
2. IS8

3. N15EAUARY

- Wanduavnsuseend 1
(3 .31/ A

- Yuinsilanduasnsussend 1
(3 .4/ dUaA)

- WaAnduaznsussend 2
(3 .41/ §UnN)

- YuRnsilanduaznisusegnd 2
(3 .31/ A

- dunun (3 3./ dUan)

- gunuuaiiwantidln (3 v/

G

- WNTINOUTIMES (3 ¥4/ FUAN)

- U mauaagnsdeans 2
(3v.31./ #UaN)

- SEUUMTARANTNINAIIAE

gunIalvessEuy (3 .41/ dUansi)

- NIAMUANAUAIN (3 B4/

dunn)

- WteiiAynsil@ndanaivinsy
(3 v/ damd)
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10. WA.AT.ANNITIU
AANeYeydl
(@ @ndussynd)

- mu. ([EndUszend)
aonvunAlulagnsranuLnan
WAMIIaIANsels, 2540

- . (WAndUszene)
annvumAlulagnszanuLnan
WRumsatansely, 2544

- Us.0. (WaAndUszynd)
annvumaluladnszanunan
WIAMVITAINTEUY, 2556

1. W398 (gAANWIN 1)
2. 9S8

3. N153AUEDY

- Wanduaznisuszgnd 1
(3 4.4/ dam)

- U URmsiEnduaznisuszgnd 1
(3 .4/ dUanei)

- WanduaznmsUssend 2
(3 .4/ dUansi)

- U URnsidEnduazmsuszend 2
(3 .41/ §UnW)

- dunw (3 v/ dUansi)

- MITPURUULAZNNTANIU
AEINTIH (6 ¥4/ FUa9)

- UjURnsdannselindfdnes
(3 4.3/ dam)

- YuRnsildndamannssy 1
(6 .31/ dam)

11. HA.AS.LUAEY NAITTEM
GRARPGL G

- M. (Tanmans)
UNINY1BeT8ebL, 2544

- ma. (weluladwsdn)
PNANTNUNINGFY, 2548

- Ph.D. (Materials Processing)
Tohoku University, Japan
, 2556

1. W398 (nANWIN &)
2. 9S8

3. ANBUEOY

- WaAnduaznsuszend 1
(3 4.4/ dam)

- Yuinsilanduasnisussend 1
(3 .31/ A

- Wanduaznmsussand 2
(3 4.4/ dam)

- UfURnsiEnduazmsuseend 2
(3 4.4/ dam)

- dunw (3 v/ dUansi)

- JanFansamsulaIngsy
(3 4.4/ dam)

- UURnsidndseaunanst
(3 .4/ dUasi)
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- Uuinsidndseaunana2
(3 .31/ A

- Taneansuar TanfIn Ty
(3 .31/ A

- Mdefaunsild@ndenavingsy
(3 v/ &aoi)

12. WA, SUNSed
AanTunuun
(@ @ndussynd)

- . ([EndUszend)
aavumalulagwszaauwnan
WRMIIaIANseds, 2540

- w.a. (waluladansaunea)
annvuwAluladnszaaunan
WRmsaInnsely, 2547

1. W398 (gAANWIN 1)
2. fNTNTYUY

3. A3zUEOUY

- Wanduavnsuseend 1
(3 .4/ dUAA)

- UfURnsidnduasmsussend 1
(3 4.4/ dam)

- Wanduazmsuseand 2
(3 .31/ AN

- U URnsidnduazmsussend 2
(3 4.3/ dam)

- dunw (3 v/ dUansi)

- UURnsdndseaunanst
(3 4.4/ dam)

- Yfuinsildndseaunana2
(3 4.3/ dam)

13. NA.AS.AFA1E A
(@1 Wa@nd)

- .U, {@nd)
UMIINYIFYAIVAIUAS UNS,
2550

- il (@nd)
UMINYIFUAIVATIUAS UNS,
2552

6

- Us.0. (Wa@nd)

UUINYIYFVATUATUNS,
2557

1. W398 (gAANWIN 1)
2. fNTNTUY

3. AIBUEOU

- Wanduarnsuseend 1
(3 4.4/ dam)

- UfuRnsidnduazmsussend 1
(3 4.4/ dam)

- Wanduaznmsuseand 2
(3 4.3/ dam)

- U URnsidanduazmsussend 2
(3 ¥4/ dam)

- duuun (3 v/ dUam)
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- msafrund esfleiafiousiaiiie
nsinuavaIunn (3 ./ dUav)
- myinnuaiioudugs

(3 .41/ uan)

14. WA.AT.ATNS
ASUIAIUNS
(e @ndussend)

- wm.u. J@nd)
URINYIAYVDULNY, 2539

- . (Wandussynd)
anUumaluladnszasunan
WIAUsAINNsEUl, 2547

- Doctor of Engineer
(Electrical Engineering and
Computer Science)

lwate University, Japan, 2562

1. W398 (nANWIN &)
2. IS8

3. AEUEOU

- Wanduavnsuseend 1
(3 .31/ A

- Yuinsilanduasnisuseend 1
(3 4.4/ dam)

- WaAnduaznsussend 2
(3 4.4/ dam)

- UuRnsilanduaznisusegnd 2
(3 4.3/ dUam)

- dunwn (3 v/ dUansi)

- nammans (3 ¥4/ &am)

- Ufuinsildndamannssy 1
(6 4.3/ &am)

15. NA.AT.NINA
Tvaunseinn

(@ ienssuluin)

- mu. (WEndUszend)
annvuwmAlulagnszaaunan
WIANIIaIANIEy, 2549

- A4 (AFINTTUNNTINAN)
antumealulagnszasinan
WRmIaIAnsedy, 2553

- 2.9, (enssulnin)
anndumaluladnszaauwnan
WIAUNMSAINNTEUY, 2557

1. W398 (nANWIN &)
2. 9S8

3. ANBUEOY

- WaAnduaznisuszand 1
(3 4.4/ dam)

- Yuinsilanduasnsussand 1
(3 .31/ A

- Wanduaznmsussand 2
(3 4.4/ dam)

- UfURnsiEnduazmsuseend 2
(3 4.3/ dam)

- dunw (3 v/ dUansi)

- UfTRnsBidnnselind
(6 ¥4/ dam)

- SYUUATINFDUTUIIUAIYANEY
WUUDALLR (3 2.3/ dUa9)
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16. HA.AT.QIFNT WINUSH
(anviEnduszend)

- .. (Wanduszend)
aonvuwmalulagnszaaunan
WRsaIAnsely, 2544

-m.a. (WEnd)
UAINSIIMAINeNde, 2548

- Ph.D (Applied science for
electronics and materials)
Kyushu
2555

University, Japan,

1. W39y (gAnANuIN 8)

2. f9S8Y

3. AIzUEOU

- HaAnduaznsuszend 1
(3 .41/ §UnW)

- Ufuinsilanduasnisussand 1
(3 4.3/ dam)

- WaAnduaznsuszend 2
(3 .4/ dUansi)

- Ufuinsilanduaznisussynd 2
(3 4.3/ dam)

- dunw (3 v/ dUansi)

- JanFansdmsulaIngsy

(3 9.3/ dam)

- NIAMUANAUNIN (3 B4/

dUnnh)

- A0AUNURAAIINT Y
(3 .4/ dUansi)

- flanduazmaluladvasdasefivg
asniafa (3 v.41./ dUan)

- melulaBnsiadouiatugs
(3 ¥4/ dUansi)

- WuesuaznuaR s
(3 .4/ dUasA)

- NIPUIUNITHARLALNTNAFRY
gunsaldidnvsetinduazgunsel
Ve (3 4.3/ dUA9A)

17. A5.FUNTISU SAUATING

- B.S. (Physics)
Lehigh University, USA, 2542

- Ph.D. (Physics)
North Carolina State University
, USA, 2549

1. W398 (nANWIN &)
2. f3SEY

3. ABUEOU

- Wanduavnsuszend 1
(3 .31/ A

- Yuinsilanduasnsussend 1
(3 .4/ dUaA)
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- fAnduaznsussend 2
(3 .31/ A

- UuRnsilanduaznisusegnd 2
(3 .31/ A

- dunw (3 v/ dUansi)
- Wandealud (3 ¥4/ dam)

18. 33738 Bufian

- mu. ([EndUszend)
aonvunAlulagnsranULnan
WIRMaIANIEly, 2545

- . (WaAnduszend)
annvuwalulagwszaauwnan
WAuMIIaInAnsEly, 2548

- Ph.D. (Engineering Science)
The University of Electro-
communications, Japan,
2557

1. W398 (gAANWIN 1)
2. 358U

3. N153UEDY
- Wanduaznisuszgnd 1
(3 .4/ dUaA)
- U TR siEnduaznisusgnd 1
(3 .31/ A
- WanduaznmsUssend 2
(3 .31/ AN
- U URnsidEnduazmsuseend 2
(3 .41/ §UnN)
- i (3 v/ dUam)
- Bdnvselindfidnea
(3 .41/ §Un W)
- UjURnsdannselindfdnea
(3 4.3/ dam)
- YuRnsilandamannssy 1
(6 .41/ dUai)

19. as.NygtIun
SiAsuglany

- .U, Wa@nd)
(\Neshtaudunuany)
UANTNUIFULNEATANERNT,
2545

- w.a. (Endgaadl)
URNINYIALURAG, 2548

- Ph.D. (Energy)
Asian Institute of Technology
(AIT), 2555

1. W398 (nANWIN &)
2. 9S8

3. ANBUEOY

- WaAnduaznsuszend 1
(3 4.4/ dam)

- Yuinsilanduasnisussend 1
(3 .31/ A

- Wanduaznmsussand 2
(3 4.4/ dam)

- U URnsiEnduazmsuseend 2
(3 4.4/ dam)

- duuw (3 v/ dUansi)
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- Uuinsi@ndaly
(3 ¥.4./ dUa)
- PAULATIAUAIERS (3 v.1./ dUAN)

20. D.E391% nUaRan

- w.u. W@nd)
UWNINYIAYTIUANLIAL, 2535

- . (WaAndussend)
aotumalulagnszasunan
WIAMsAaINNsEds, 2545

1. W398 (gAANWIN 1)
2. fNTNTUY

3. A3zIUEOU

- Wanduaznsuseend 1
(3 .31/ A

- UfURnsidnduasmsussend 1
(3 4.4/ dam)

- WaAnduaznsuszend 2
(3 .31/ A

- U URnsidanduazmsussend 2
(3 .4/ dUanei)

- dunw (3 v/ dUansi)

- narmans (3 ¥4/ &am)

- Ufuinsilandamannssul
(6 .41/ dUasi)

21. 9.555U5M1 WEIRg

- wm.u. J{@nd)
UNNINYIAYTIUALIAY, 2535

-4, Genssuludn)
aonduwalulagnsyaaunan
WIRMIAIANTEUY, 2544

1. W398 (9MAKUIN 1Y)
2. 9S8

3. N153AUEDY

- Wanduavnsuseend 1
(3 .4/ dUaA)

- UfURnsidnduasmsussend 1
(3 .41/ FUnM)

- Wanduaznmsuseand 2
(3 .31/ A

- YuRnsilanduaznisussgnd 2
(3 .41/ §UnW)

- dunw (3 v/ dUansi)

- M3BpulUsLnIUABNILAES
(4 ¥.31./ &am)
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¥o-UNANA

AMAI/A1YNAV/aaURAnEY/
o &
Undusamsanen

NAUNIIBINIG / A1TZUEIU

a [

1. WA.aSANA Anataans

s

(e @ndussynd)

- m.u. (WaEndUszend)
aonvuwmAlulagnszaaunan
WIRMIaIANsedy, 2540

- . (Wanduszend)
anUumaluladnszasunan
WIRUNMSAINNTEUY, 2545

1. MUY -
2. FNSIYU

3. ABUEOU

- U uRnsiaEnduasmsussend 1
(3 4.4/ dam)

- UuRnsilanduaznisusegnd 2
(3 .31/ A

- dunw (3 v/ dUansi)

2. 9719155 NLAY

¥o-UNENa

AMIA/E1YIYV/E0URNEY

HDNUNN9U

1. W8MSIAANG WuNNANS

- MU (ANNTTUYAEINAT),
wnInendedeial, 2536

- WAL (AMINTINERENNT),
PNANITAUNINEIRY, 2543

Us¥n vesiulne I1n

2. A5 WY AN

- MU (ANNTTUYAFINANT),
UUINYIBELNYATAENS

- 3. (NeINSABNRLADS),
A0 UTUTUNANAUUS N SANERNS

- US.A.(UINITINAAEIMNTIN),
LNINYRUNALUlagnITaeU
NATNTLUATINALD

U3t duiltleeunalulagd
wayunaess (Useinelng)
91119
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Wniune -
= = NITUIUNTS NsUsTLlUY
\FeUSun LA
UIWe13158 | IRauauddnge | 1. 819138SuRaveumvuanmandilv | 91913ddsulinyey
ASuiiavey | sudedmiun | assudervuavesdiinunnsgiulay | vanans uaze1aisd
wangms 5 A | vasdtn N5UsTiuNaRALANY UseInangms
wavennsd | wmspuay | 2. imsUguiiaenansdlml fendu | asdedeunszuIung
Usedn msUseidiuna | unuwvihiivesennsd ngssldeu | Tuusasdnnsfnu
VANgRTEN | gaNAn® P19 9 VENEATHATAITIANITITEUNIT
Wee 5 AU dninau aou 18
AUENTIUNT | 3. ueuUMIEDITEABdI T
ANFANY U3nwn wugi fanudseliunans
UAURMUMINUNUINEI115E
4. atuayulionnnsdluausy Yssyy
J1Ms WRerumsSeunisaou uaz
sufiyuANg

v a 4

3.2 MINAUIENTIAULDNNTIRTURAYaY 919158Us2AN wazenasddaaulundngns

3.2.1 NSMSPUNITAINSUBI158 1Nl

duasulionnsdlmilaiiisuianssulguimaiuzuuienansding wielviinnuuay
Wihlauleuievesanfugaufne Auy uazvangasiiaeu IUVRUTHITNTABULUUAN 9 ARaAlU
nsluasndndenisaeuiiiold un1siamuIN1saouret919158 FIUAWUININITTIEA WAL W4

FWININEUY

ANSWRAIUNFNTTAUL

NSZUIUNITYIDLUINIINRIUN

Ysziiuna

1. AUNNSIANITISYUNTADU
LAL/NIBNITIABALAIS

duasulviorsdiiunuiinuelinediunagnsnisasu n15in
Usgiliunanisiseus n1stddenisiseunisaeu nsldvalulag

AN ULNA

NUASIATIA

2. AAYINNS/A8/WINNTTY/

1. aduayuyuieliyaanslaiunuaug Anwigey
FWNUUTEYRIVING Uagdgdnlusnnssnesiaasiuasy

Uszaumsalluanunineidaq

2. aduayulvionnsdinyi/aseassAnanuIIvINIg tie

GG e R N R L RN Er LY

3. IV (D13)
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3.2.2 NISHRIUINNEENISIANISIITUNITEIU N1SIALAZAITUSTLLAUNA

aruayulionnsdinTindseyy ousy dunun AunsIaNIssEuNsaew N3in
wag NIUTTLUNE

Whnune -

. = NITUIUNT n1sUsTaiy
UL | LUIAAN
othaties | fWinwzns | 1 daussmAnnsfeafunmsianndioee | 91913885 uiineeu
1afe /A | dannaBen | madanisiFeunisaeu mstauasnis VANgAS WazenaNse
NMsAN | N15aeU N5 | Usellunaunnnanseg Usemangns

fuazns | 2. afuayusudsznasoRauinisifeuns | nvvaeu nssuIung

Ussiflura | dou uazsndde neafumadamsaeu ms | Tuwsiaglnisfinu

fauaznisusediuna y n19ideluduseu
viofaundensieunisaou was
3.2.3 NIWAILIIYING
Wviune -
. = NITUIUNS NsUTLLIUU
LU IUE LUIARINTN
GINIGEE 9191388M5 | 1. aduayulieonansddisy 919138 SURAYOUNENGNT
1 ada /A Wannaay | Useay ausu dunwn Anwinanu | karennsduseanvangns
N3ANE MAVINMITE | AUNSTHAILAVINSWAEIIN | AsIdeunsruIuMslulsas
vio 1awd | ethwiaides | wieanansgiislutsamanas UnsAnw
NANE Tuusiagd AaUsEne
NsAnY 2. uanasuannaseiuaniitiu

nMsEneTluUsEIALAY
FaUsEINe
Lﬁmﬁuwvuammusﬂmﬁu
onansdiedunsiSeunsaey
WAZN1TIVY

3. advayulavdLasuNIsg
susmainslifgaty

4. aduayuLazduaSuNIeans
JFuugemslieuenans
UsznNauN13anu LenasANaau
AsLasntdadniunis

BN NAIUNIITINT
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4. Feavduayunisteu;

4.1 FeETUEYUATUNIEAIN
FIUNTVBATEUTIN (AI18azBEnNIANLIN 2) TIeNTATAMIILazaUNIiANUABATEYeY

vangastiteatfuayumsiseunsaey (9318agldenn1ANLIN )

4.2 Seaduayuanuuvaaseus

d1nnsiSeuinaendianszreuindnnaunmsatansy s Wusnswazratuayuindnw
LAZUAAAINTIINYNUANEASYDIAnTUAEINUNISIIDWNT vlede 115a1s Aeitud uagdoyanis
Fnseing o ieluguiuunmenmuazdidnvseind nasnsumsliuinsuazatvayuiuiinissous
wanNUU MedinnseuinaentIn dilrusnisuaratuauufednualion sauay vanuwIsnig
IANITUTINUYNIY BoNUITNIRTIvERULIEINTl YekIsnsivaeuAud deuTailont wagnsie

1  a ¥ 1Y) Y a o o = [ % Ha < sal o [

auTUANg 9 MAgesiumslduinisvesdninnisiSeuinaentin (Aulediineites :
https://www.kllc.kmitl.ac.th/) iedayavetan1Tumalulag niza0una AU mIsaInnTe U
UsgneuldmedinmsteuinaentinnszasundndnnunmsainnseUs vesaunamzaaUnenssy
A1ERS VOIENATINYUVAYUNTIUNTAAUANG UazVosayanusLnngmans 31nToyas19deg1uteya
=) ¥ 6 = 1 13 & o v = b4 aa v 14
duAueaulaulnisfned 2564 diumaiuleddiinnisisousnaondIanssaaunadANN IS
a1anszds InunilsdeiazionansmdnnisivusnsuidnAnwiasynainsanynnanansyed

an1duNNNTRIAYATINNTT 160,000 T18N1T (ATILALLBYANIAKLIN B)

4.3 Featduayuaumalulag
ddnuimsveyanIanszsunadnunmsatanseUs iusnisuazadvayudndnw

LazyAaINIINIUangasvetan tunsiudumesidn loun n1slinisusnns KMITL-WIFI suqge
F 9 Lﬁ@lﬁﬁfﬂﬁﬂmL,Lazqﬂa’mssuaqamﬁ’ummsaL%"}ﬁaé@mmﬁumaifl,ﬁml%fmamﬂﬁnwm 9
aeluantuldegwhimann 24 dalus mslvivinisiedeteduiuailon (Virtual Private
Network w¥a VPN) ilelsfin@nwuazyaainsvesaatuannsadndauinssg q vesaaiuain
MeuenIngwunlaaiiouiuagnieluingiun uam]”1ﬂﬁ?uﬁﬁﬁ'ﬂu%mﬁagaa%ﬁaa‘”ﬁﬁﬁm5Lﬁlmﬁ’u
gowiavavidmsuldatiuayunsSoumsasy (Juleditieades: https:/kdmekmitlacth/) (g
swasBen menwan ) uenntudiinnsGeuinaenTinnsraeundninaumnsainnaeds Sl
Uinsuaratuayuin@nwiwazyaainsmeiunsidifsuteyaseulatising 4 Iluusglovidents
duAutoyam v sdmsunisiseunsasularnTviIdevetinAnwiuazuAaINsINNNVENEaNS

Ya3an10U (9518a2188ANANUIN )
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PUIAT 6 N15UTLTUNANITISYULAZNUNNITANSINITANE

1. ngsudsunsandninaailunisivissiuasuuu (1n5n)

Julumudedsruaatumaluladnszaoundndinumnmsainnsz s 3eensfnwsyau
Jaudin@nwn w.a. 2565 wag (@UUN 2) w.A. 2566 (AANWIN 1) NaNNMeiNISIsERUATILULYDY
wangns I5eazidennall
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ﬁfﬂﬁﬂmmuﬁzuum'ﬁi’mmim'ﬁqNaé’wémiﬁauiLLuuazam’m%u?J (Yearly Learning Outcomes)
wazUszgamdngmsluravnedmsinviiiediassinauaze Ausefsyvinazuumdunisiau
tnAnwliussgrumadnniaiouiedulveldy

1.3 92833939809 (Check)

1. finsgidoyainnisinuarsediunadnimasouviclussduneivuasssfundngns
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JoravUszifiuna foildiunsgiu (Standardized) lsinsuaniudsuniowmsunsuuujuaig (best
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6. Student Support
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7. Facilities and
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8. Output and
Outcomes (79)
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AasUe 18I
NUIAIV AN
neju%mﬁugﬂu 18 wuaenn
05016201 uAAAGE 1 3(3-0-6)
CALCULUS 1

JprveRunen ¢ bl
PRERFQUISITE : NONE

flefdu Afnuazaudelievesileidy eyiusvosilsituiuusiAen uasnsUszgnd
Ufeiusuasduiinda dunindaludndawe dufindadidns watan1sduiiingss duiinsalinsauwuy
NsUsEENAYeIBUiinga nquvdnyaveuaanaa

Functions, limit and continuity, derivative of single-variable functions, applications
of derivatives, antiderivative, integrals, indefinite integration, definite integrals, techniques of

integration, improper integrals, applications of integration, the fundamental theorem of

calculus.
CLO-1  fiSsusiamnudiladnuae anunsawenUssinmeliailesidusiingnee niounsmarilendula
CLO-2  flguaniaila ndianuvng nguiinenvesiinuazausieiiaals

o

CLO-3  fiRuanhsamAvedlnvlasiieu dlinghe allnvin lnvesiliidusddy Gin
WNeauetiudle nieunsuensnaladndlinuuuluumentawaziiailila
CLO-4  HiSeuanunsansivsdeuaiusaiomasiinduiigawaziuudugasla

9

CLO-5  gissuwdilavannisilasrurasauiusvasilindumuusiies nganlduazngufene) niou

&

v

PIMIANDUNUSVRITINT U US IR L9

9

CLO-6  HSuanIameuiussuduas uazeyiusvesilsnduntenulagUsensla

Y 9

CLO-7  @lsuanunsninimiuiiseseyiusvesilenduluussyndunTaymiseaanisussannen n1sm

Y 9

&

duefeglugduuuldimun 8n5d@unins MImetaanmgawazn1TIInsInlea

Y Y

Y a ¥ L ‘&J g a0 a U (3 & o a a U I o L
CLO-8 ﬂqxljLi‘EJ“LJLSU717\]‘1/1@ﬂﬂ’]iLUEJ\?G]ULL@SVIE]UQG]NG]EU@QUQENHWUﬁEU@J‘W\‘]ﬂ?Iu dufinsaludian

ufinfadnfnian ufindaliinsauuuuaranansomenduiindalagldansfiuguld

CLO-9  HBeuanninindi Whlawazannsatdmedavesnisduiiinsnangiglunsmeney
vasUferyiusvasilendula

CLO-10 fi3uannsathenufiFesvesforyiusvasiladu luussandufoymisuiiufissming
HUlAY USUnsueegunsesiu Anueivesdiulasla

CLO-11 Qﬁaummmﬁm%mmmi&ﬂluLammﬂLméﬁau“asmﬂ TuSesiierdasiuiiSeuld
CLO-12  fi3puaunsatiausluduou wioussannsoeivae Wreutednaudemniona
safuiuldegnamnyay

CLO-13  HiSuilAnsTsu [sTTULazinNTURAYaU
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05016202 uAARSE 2 3(3-0-6)
CALCULUS 2
deduney : 05016201 uAaAad 1
PREREQUISITE : 05016201 CALCULUS 1

ARV BUNTULAZNITY LY BUNTUAISY dunsungLass WadTunateduys
Siauaraiuseld osvasilsddunarsdans euiussosuaznisuszynd Sufin¥asesty
fifodstuarsuiinsaluitadd

Sequences and series, power series, Taylor series, functions of several variables,
limit and continuity, partial derivatives, applications of partial derivatives, double integrals,

polar coordinates, double integrals in polar coordinates.

CLO-1 Fieuaunsaidnla nduazuenUssnm JUkuuvesafuwazaynsusineiela
CLO-2 fReuilanus uaranunsnasuieudayisn1snsiadeunsgiinvasifulasaunsy
yfsennsadonldiBmsutenszuiuns lensieaeunisgiinvesdduazeynsuldesnamnyay
CLO-3 gieuaunsaianudilalundnnisveseunsuigs sunsumdmesuaznsinluldla

CLO-4 giSsuilianudilafleidunanasiiuys

CLO-5 fBsuinlandnnsainuazaiselilesesileidunatesuys Wuauduiuduay
aunsathanuvesilsitusulsRensoganle

CLO-6 iFeuanunsameyiusdosvasilendunangduys
sufsanunsathanuiludszgndlflunsudtiymnismengeansanvesiladduvanesuuslé
CLO-7 fFsudlavdnnsdosundeuiiannsomuainasiieglusuduiinga 2
Huluszuufitannls

cLo-8 fFoudnlaluszuuiidadetn awnsoneglussuuidadein andiguuuuasgiu
swdaftunuduiusssrinsssuufitaninuasssuuidndedalu 2 SRl

CLO-9 fiFouamnsavnaiaasiiogluzuduiinda 2 fulussuufitadeds
sudsannsathanudlussgndlflunmemindldiduldessuuiitadedald

CLO-10 §Fpuannsafunimanuiifiuduanunastoyainag TudesiifstestuiiFeuls
CLO-11 §iSeullnnessy 338553uuazANNTURAYeY

CLO-12 fieuanunsaviaududiuld

CLO-13 fi3uannsarmuauaznauulassnuiiduuumdunsuitymitaulald

CLO-14 fFvuannsaiuragdalassszndfudgmlususeiaulals

CLO-15 fi3suannsnaduneviomvauaiiintunmsthuaspdaluaesUssyndtuilymitaulald
CLO-16 fi3puaunsatiausluduiou wiousiansnefivse
Tineudednausmemamenasiuiugduldogamnzan
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05106030 iy 3(3-0-6)
GENERAL CHEMISTRY
JrdeAunen il
PREREQUISITE : NONE

laseas190gnay auuAveds1aLlsnI wuini nkasns T uddu Wuseiadl
USunuarsdunusvosuds vouvaluazaisavay uid AUAALATLATNIA-LUA JAUNAAIENS
QUUAAENS

Atomic structure, representative elements and transition metals, chemical bonding,
stoichiometry, solids, liquid and solution, gases, chemical equilibrium and acid-base equilibria,

kinetics, and thermodynamics.

CLO-1 syyvilauaglastasavesansiailla

CLO-2 szypsAUsznaukazAwItmIuILliavesansiaiiaig q o
CLO-3 annsnAinuaswseNansavanele

CLO-4 awnsamnumivasnaningivesufizenadila

CLO-5 Tmnudnlanuaudfiveuia vauds veunauaraIsazaly
CLO-6 AumuAnanURa 9 vaduiia v0euds veamauazansazaiela
CLO-7 efueAuanTRvotaunaaiivasnInLuala

CLO-8 esuedasnsiinufAzead uariladeidmaresnsmaiaufaseuadils
CLO-9 ansaussyndnisAwinmaailuaiusing 4 la

CLO-10 anansaiseusiasduduasnnuimaniil

CLO-11 fanufuinveunardedndlunsiSounagyhuuunagey

05106042 UfTRNSLATTLY 1(0-3-2)
GENERAL CHEMISTRY LABORATORY
Fwndsdunew o Ll
PREREQUISITE : NONE

UuRnsiineatesiutiendvieiinaly ieunnudilanazdszaunisal Tunisld
gunsalluriesufiRnisiad
This practical course is provided for students taking general chemistry course in

order to strengthen, understanding of the subjects to gain experience in laboratory apparatus.

CLO-1 ssznnlumsufURnuassenussaide
CLO-2 Hausulinyeu Han1iegul waganunsavhanusuiugaula
v % dd‘ dl v U a wa = QIJ v 1 v U a
CLO-3 Whlanannisuaznguiiettesiulfuinisindinilulaegisgnissnnundniznnis
CLO-4 \Fanldaunsad LATesilomadInenmansimangauiuauaniy
CLO-5 FATIMNANITNARDY LTEUTIBNURA LaraTuNan1sNaaedliog 1 9gnaoInIuanIynig
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05366001 WaAndwazn1sussend 1 3(3-0-6)
PHYSICS AND APPLICATIONS 1
sduneu - Ll
PREREQUISITE : NONE

LIALADT mimﬁ'auﬁLLazﬂQmiLﬂﬁ'auﬁ‘Uaﬂﬁaﬁu TULAENEIU TULUUANLT ILd Y
NIy U Vla'i‘ml,azimuuﬁ'm%mu ANA[UDIDUNA naransveslna n1sdu Ad uuazides
ANTRULAzRVNAAIanS n1sanelauauTou qulIatvesing n1sUsvendldnu

Vectors, Motions and Newton’s law of Motion, Work and Energy, Linearly
Momentum, Rotation, Torque and Angular Momentum, Equilibrium of particles, Fluid
Mechanics, Vibrations, Sound Wave, Heat and Thermodynamics, Heat Transfer, Kinetic Energy
of Gas, Applications.

a s

CLO-1 venhdenisiseuinieildnd Mneatuseiunild
aa ed

CLO-2 venllgnudnvivesmguimaid@ndnneiusedille
CLO-3 aSuenguinsiidndiugiu warn1suseyndld luidensiteuivesudazdunm

]
[ '
a

CLO-4 fivinwzundgmidemuiuneildndiugiu Mneduseivillea

EE]

a wa

05366005 UUANMHANduazn1sUsEENd 1 1(0-3-2)
PHYSICS AND APPLICATIONS LABORATORY 1
FwdeRunieu : Tl
PREREQUISITE : NONE

' an e 44' a Y a aa ¢ ¢
ATNAADIAN € V]']QWﬂﬂﬂWUi']ULWQLaillaﬁ’mﬂ')’]Miiu’]sﬂ’]waﬂﬂl,l,agﬂqiﬂﬁgﬂqﬂ@ 1

The various experiments in fundamental physics to enhance the knowledge in
PHYSICS AND APPLICATIONS 1.

CLO-1 afuisaruimenunsinfiugiuuasnsuszegndldle

CLO-2 afuBATuinIsnunarmansfiuguwasnsUszegndldld

CLO-3 §INseUIUNTIATIEU0LAIINNITNAGDS

CLO-a flennudedng fsnidouite shouswdudBuliidlugusiiiuasdni
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05366003 WaAnduwazn1sussend 2 3(3-0-6)
PHYSICS AND APPLICATIONS 2
FrsAuneu : laidl
PREREQUISITE : NONE

anmlwilulave Auaud@laddnesnuazuuniuinvesiansasiuihnssuanss
uaznIzuAAsy ngueaepiven audiargunsaimnauas lassadawetezmey auimeusilou
autRidoswiurasansiaiih uazmsdsgndlda

Electrical Conductivity in metals, Dielectric and Magnetic Properties of Materials,
DC and AC Circuit, Kirchhoff's Laws, Lens and Optical Instrument, Atomic Structure,
Introduction to Quantum theory, Basic Properties of Semiconductor Devices and Applications.
CLO-1 venvhtenisidoudmaiand Aeatuseiuonild
CLO-2 vendswdwivomnuineiiandfiieiumeinils
CLO-3 afuemnuiineilAndiiugiu uazmsUszgndld Tuidomaouivesusiardami

9
(% '
=

CLO-4 Fivinwzundgmidamuiunsildndiugiu Mneaiusiedsila

9

a wa

05366006 UjURANMsHANduazUsens 2 1(0-3-2)
PHYSICS AND APPLICATIONS LABORATORY 2
Fwdsdunau : Ll
PREREQUISITE : NONE

] A e =~ a o a aa ¢ ¢
ANTNAFBDIAN € WWQWﬂﬂﬂWUiquLW@Lﬂﬁﬂﬁiqﬂﬂﬁqﬂﬁuj%qwaﬂaLLa%ﬂ"lﬁﬁﬁ%&J‘ﬂC‘] 2

The various experiments in fundamental physics to enhance the knowledge in
PHYSICS AND APPLICATIONS 2.

CLO-1 eButsaruimenumsinfiugiuuagnisuszendldle

CLO-2 edusaruimeuliiuazasasiwihitugiuwas msuszgndldld
CLO-3 efuisATudiiugiumadunduuasuasnnsUszegndldld

CLO-4 §In3EUIUNTIATIENU0LAIINNITNARDS

CLO-5 flennudedng fsuidouitey showswdudBuldvidlugusiiiuagdni
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nguAYIUIAY w59 wein

05366020 ARFERSERSUTNHENd 3(3-0-6)
MATHEMATICS FOR PHYSICISTS
TaAuneu - ldd
PRERIQUISITE : NONE

AN u N T warn1sUTEend N1TuUaduNnTa aun1siiioUWusy oy
Todyuiveuiun n15TiAT e LaNMeT T ugs eynTunaniIsuUasatUatauasyiSos
wazn1sUsTEnAldny

Differential equation with applications, integral transform, partial differential
equation, boundary-value problems, advanced vector analysis, Laplace and Fourier series
transformation and applications.

CLO-1 anunsaussgnduasssaunislundnisymmsininermaniuasnuiniefiand
CLO-2 au30MIAIADULALLATYNINIIANINGPEASHALN UL NNNANS L
nFAszieaslii wimdnlnih namans waznamansaiousu Wusu

CLO-3 anunsaeulansialusingy MATLAB
gaslandlymmeiuingmansuasnguinsidndifiouansdnevaunmsuasuanuadunsm
Wil NSwAEUNTIRYILS aumadseyiusdes detyvveuiuals Wudu

05366121 auieaslifiuazdidnvsedndiiugiu 3(3-0-6)
ELECTRIC CIRCUIT THEORY AND BASIC ELECTRONICS
deduneu ¢ Ll
PREREQUISITE : NONE

gunsaliBadu gunsalldidwadu gunsalassnase n1stasziiasiiiinssuans
199501 nszuaady 2995 RL RC way RLC MauwU189395 N1971AS18H N31uLd ous
msnszsaslagldinadansulaaivars msneuaussawd gunsaldidnnseindfiugiu Toud
lalen nudawesansds nim@anesauiliih nénnmnnsdidnnselndiugiu

Linear and non-linear devices, two-port devices, DC and AC circuit analysis, RL, RC
and RLC network theory, transient analysis, Laplace transform and frequency response, basic
electronic devices include diodes, bipolar transistors, field effect transistors, and principle of

basics electronic circuits.

CLO-1 88ueANNINIAUANEIAansuasngunaid@nduaznsussendldivgunsalidaduy
gunsallaiBaudu gunsalaeamese
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CLo-2 fimnutnla aluasidFoudisuliidenlonuisnuidndiunsiesgisasinih
N3ELANTIRaLRTinseLaaay

CLO-3 a1130914UNMATLALaNITYItuNTwATylanguae99s RL RC wag RLC vguine
1993

CLO-4 vanamunuensil@nd wazuansisviuAtymlanddunsunsieszinsudoud nns
Anngissiagliinaianisulaaivats maneuaussaud

CLO-5 88UN8ANNINNAUIMEIAERSUAENguRNITHANdLazN SUTEENAlI9EaNN153923
Bidnsedndiugu

CLO-6 fimnndila aguuasiFeuidisliidonlosnnuisnuildnduazmsuszsgndldiuises
Bidnmsedndiug 1Wud olen nudames uaznsudandaulih

CLO-7 \Fonldlusinsy Microsoft Excel waglusunsy MATLAB dietinvinuelunsiinsieving
ANYULANURVBINITUALALLIIAUTDINITVUFYY UMY NI UTaR03T NI uTanasauuluihla

05366022 MSLAEUlUTUATUADUNIADS 3(2-2-5)
COMPUTER PROGRAMMING
JdsAuneu LUl
PREREQUISITE : NONE

antlmenssurouiunesifoiu swussneuresszuuneniiames msufduiussewing
griauniuazsansiung n1stssnanadoya n1seenuuuardunounsiauTUIuNTL SeduTes
A1ABUNILADT AuUan1v1 NM15TeUlUTLATUAILAIWIABUNIADSTEAUEY BIAUTENBUYBY
Uszloands 19U Arasil faus 1adosanensesinisined vdavesdeyauvusng 9 fdauuy
pudiu uwuufvuadeuly waznuiug msvssgndldaeufiumesluaiusg 4 nsAnuAua
Aenfunsidieiesdiolunmsiaunlusunsy nsnsadeu naaeuwarudlalusunsy

Basic computer architecture, computer system component, hardware and software
interaction, electronic data processing concepts, program design and development
methodology, levels of computer languages, compiler, computer programming using high
level language, component of statement e.g. constant, variable, operator, expression, data
types, sequential statement, control statement, iteration statement, computer application,

practice in using program development tools, program testing and debugsgins.

cLo-1  dnlavdnnsfiugiuuarhennsalvesnwilusunsuaeufinmes fimnzaufunisuszndld
Tununsid@ndenavinssy

CLO-2 Uswgndlilassadnsmuauitugmu 1wy nisidenideuly (conditional statements) uagn1iu
41 (loops) WleufdaymmsitAndgramnssuegiadussuy

CLO-3 Wamnuayldamiladdu (functions) wagluga (modules) liladnnisiuteyauaznszuaus

Anandudeuluusunvaandanainnssy
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(%
~ 1

CLO-4 danswagiiaszvidayanaineimansuazieinssy lngldlaseasiaoyaiiugiu wu fiuus
Y (arrays/lists) WAZWIUIUNTY

CLO-5 adnulusunsupeufinmesiftosnans (simulate) Usingmsaimsidndidestu fiferdastu
QAT LU Maladeuil Msmemanufeu wiesasinihagieine

CLO-6 1#laus3 (libraries) wazinieile (tools) ynainemaniuazimnssy Mdogluntwlusunsy
iietaelumsieideya nmsasiens il wazmsmurameiiand

CLO-7 WamnlUsunsunoufiamesifioniunuiazaTadey (monitor) gUnsanTaNsEUILNITNNG
gaamnssboay Tasfimssuuardsdeyaogade

CLO-8 syyuazuilutotinnain (debugging) AdnTululsunsy ﬁﬁ’@umﬁﬁuﬁm%’umiﬂizqﬂsﬂ,ﬁu
NuniEndasamnssulaeegelivsednsam

CLO-9 sonuvUkazmurlUsunTuABNR RS YUIALEN Wi oufdgmiamgnisluafldnd
gnavinssy Tneilfmdnnsideulsunsuiiiuasauanansalumssunaziigesnuldn
CLO-10 finrwidodng fiseidouite vhauswiuduivlunsiaulvsunsunouinmes eudly
Hoyidudeulutiunesii@ndgaamnssy uavausadeasuuAamslusunsyldegadion

05366123 19a58LanNsoNnd 3(2-2-5)
ELECTRONIC CIRCUITS
FveRunou : Ll
PREREQUISITE : NONE

Nf\]wmaﬁmmwmﬁaaw3ﬂu%aLma§ﬁugwu AATITRTRRUAUDIR DLW DC wag AC
msmauauaaﬁammﬁ WITANANNDBNUALINTVYINIEY N1SUBUNAULALLADYTAINYB IS
N19UT2y N LAY EONLUUAI82995590 299500adailan 199suianinined wazdu q
wazn1sUsrand bl luanaivnssudidnnseldngd 1w szuuliifndaases sausiudeya
Mnusunmelulad nMsdeansuarsyuumuaudaluiivionameflagldsruudidnnsednduazsyuy
Internet of Things (IoT) tJufu

Basic transistor amplifiers, DC and AC circuit analysis, frequency response, output
stages and power amplifiers, feedback and stability, applications and design of integrated
circuit, oscillators, schmitt trigger circuit etc, and applications in the electronics industry, for
example, smart electrical systems collect data from communication technology departments
and automatic control systems or motors using electronic systems and Internet of Things (IoT)

systems, etc.

CLO-1 efusanuivamguimsiandduinsvedyyaiensudaneifiugu wu ngaaous
ngrevenil Tassaressuumsiauasiaiosdietn Wusu

CLO-2 Wuaun1snsvinaudunauaziendne Lasfninssiverasdidnnsetindld laun
2esvenedyn ussuamesiazieaiadelil DC Lay AC 2993N1INOUAUBIADAI A
L2993 SURUNAULALLANETNINVBIIAT NTUTTENALALDNLUUAILINATIIN 193500aTLAN
2995udian3nnes (s
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CLO-3 dnauaanuslluszyndsindunsldlusunsumeuiimesdviun1seankuuwazn1sINaes
mMsvhaurenasdidnvsedndls

05366024 UfURNsBanvsednd 1(0-3-2)
ELECTRONIC LABORATORY
FsRuneu : Ll
PREREQUISITE : NONE

auUfuazn1sUsEendves lalen N udiawes seuuoud 199se0adaiawnes
gunsallnimas wu niuawesaedsessde NIuTamesauINdna
MSgansElaviinAuANM TNy

Characteristics and applications of : diode, transistor, operational ampilifier,
oscillator circuits, power electronic devices : bipolar junction transistor (BJT), Field effect
transistor (FET), silicon controlled rectifier (SCR).

CLO-1 and1idensSeusiteaiuiiugiumnsinudidnnsedndmneaiusedvila
CLO-2 andnflgnudninesudidnnseindineiiusieinnile
v dy 1 a o a 4 v Y a v 1 [ '3
CLO-3 wlanugiunisneasdidnnseiind Tuidenisiseuivesusasdunni
CLO-4 ussenguulIRnnsaesasadnnsedndnddglulanddgmnineiduseivndls
CLO-5 fivinwgluniseanuuuiasuaznisuszgnanisldnugunsaldidnvselindfiieaiuseivilld
CLO-6 wanIaannenINUsuURnvauliseilaulty

05366025 Blannselindnanea 3(3-0-6)
DIGITAL ELECTRONICS
danunen Ll
PREREQUISITE : NONE

WUSUITEUUBLENNSILNARN MDA SZUURQLAY NITATUNISWALIHE aadnLne
Gl a a a a cY a v a aa 6
WYAUAYAULAZNITaNTU29990090 29935ANULUTY WaU-Waod 2995UU FWTvdLnes
19950 Uasndneatdunauraanwazioudsniduninea

Introduction to digital concepts, number systems, operations and codes, logic
gates, Boolean algebra and logic simplification, combinational logic, flip-flops, counters, shift
registers, digital to analog and analog to digital conversion.

a ydgf v a a a faa

CLO-1 1AMUFNUTIUNNAIUBLANNTOUNANINDA
CLO-2 TANUSNUSIUNANUTEUUARAY NISALDUNTHALSIE

Y %9

CLO-3 #Au3auaedning iadnyauwazn1saniliansasin



137 UazdanANgnT

CLO-4 Fanuiiusvsnendiudu Way-aey 195ty InEiawes 2wsulasidneailuneusion
wazwoudenlunines
CLO-5 fivinwgluniseonuuuisasuaznisuszendnisidnugunsaididnnsetindfdnea

05366027 UfuRnsBanvsedndainea 1(0-3-2)
DIGITAL ELECTRONICS LABORATORY
deduneu ¢ Ll
PREREQUISITE : NONE

UFtRnsi3es asdnine fiwadaydu 29asuinuagisesauiay wsesfailiusines
wagwilaaninines Nau-naou INFIIFNBS 29351V 19T MALDOATHE 2935UUaRINea
Wueunasnuazowraenduninea

The experiment on the following topics: digital logic gates, Boolean algebra,
adder and subtractor circuits, digital multivibrator and Schmitt trigger, flip-flops, shift

registers, counters, decoder and encoder, digital to analog and analog to digital converters.

CLO-1 fidnwianansnasunevdnnsvesisasaeinuazmevhaurenssiugwilussuy
didnnsetindnanaals

CLO-2 tnfAnwianunsniinsgiuavesnuuuiasasiniagldivadinyadulaegamnyay

CLO-3 inAnwannsaliiniesloTamedidnnseind 1wu eeadalaalay sadtined lunsnaaodld
2E19gNAY

CLO-4 tinfnwnanunsnvhemunausiufugBuldd ialuunumuesiihuazaindnity

CLO-5 thAnwuaninuilsadouitouasdedndlunisdiussunasufiRnuluresufiims

05366028 Nafans 3(3-0-6)
MECHANICS
Fwdedunew @ 05366001 Wanduaznsussend 1
PREREQUISITE : 05366001 PHYSICS AND APPLICATIONS 1

naFansLUUTIAU WsIAudnas sEuvaYnIA ainfansuasnamanivesingulanis
NINYU NAFNENSHUUAINTBIY MaNN15VeILaiiasiu
Newton’s mechanics, centripetal force, system of particles, static and dynamics

of rigid bodies, rotational motion, Lagrange’s mechanics, Hamilton’s principle.

CLO-1 #anusluvdnnisuagnguinienunanmans

CLO-2 farudiugumeinemans uazadinaans ansatuneduiendnmananans
CLO-3 ansaaniiasizieg aduszuy uaziivgiinanuvannisveanaans

CLO-4 hanu3namans Wussendldfivaniunisalang q loegegniewasmangay
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05366029 naFanimauaNLazinalulagnIDumy 3(3-0-6)
QUANTUM MECHANICS AND QUANTUM TECHNOLOGY
Uedunean 05366003 Wanduazn1sussyns 2
PREREQUISITE : 05366003 PHYSICS AND APPLICATIONS 2

waRnesduresnamanimeusy feiduniunazanumneilaiduniu dsuduns
Py 191939 Aeudwetu aunsmsesineed uavnamasvesaunsusesAnaes lulymnis
faluwudundayn wazaluvesdianaseu Jymaufifuazezmoulglasiau walulademeudy

Basic concepts of quantum mechanics, wave function and meaning of wave
function, operator, Eigenvalue problem, commutation, Schrédinger equation and solution of
one-dimensional Schrédinger equation, angular momentum and spin of electron, three-

dimension problem and hydrogen atom, quantum technology.

CLO-1 a]m‘imé'ﬂmsﬁugmmmaﬁmmam%uazLLawqwﬁmﬁ\IﬁﬂéLﬁaaEmauamﬁﬁmuﬂwémm
naAaaimpuRuLazAluladnaranIAIDUs

CLO-2 Wauaunsuazuansiovinlunsutynilanddmsunarmansnioudu

CLO-3  1lUsunsa MATLAB ielnvinwensdeuldadosdudmsunsuidamilandnarans
AIDUA

CLO-4 Wauaunsuazuansiovintunisuntymilanddmsumaluladnarmansinioudy

05366030 Wandeall 3(3-0-6)
MODERN PHYSICS
wndefuneu 05366003 WaANAwazNSUTEENA 2
PREREQUISITE : 05366003 PHYSICS AND APPLICATIONS 2

AnianRdinAureseyna A TRdseynaueindu Tasiadeynen namans
meusi nuiimeuiuvetermeulslnsiou exneuiiivaredinnseu luana narnansidad
anurveadaargunsalansisiah Tassaiuiaads DUNALAZIU

Particle properties of waves, wave properties of particles, atomic structure,
quantum mechanics, quantum theory of the hydrogen atom, many-electron atoms,
molecules, statistical mechanics, the solid state and semiconductor devices, nuclear

structure, elementary particles

CLO-1 vonvdnmsitugruvesduivsnnfiewuagnamansameududosild wasueanldimgud
Fanamldluanunisaifidnsiuegisls

CLO-2 ﬂizqﬂm“L%’wé’ﬂmiﬁugmmmﬁmﬁmmwﬂmwazﬂamam%mauﬁmLﬁaﬂﬁu FuAumATANIg
sunsinenaniidediu lumsuitaymmeunarmansduimsnmuasnaransaousieteig 1§
CLO-3 YssdulddimevvesilymmsiuiiEndiu aumnaunaviold
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05366031 TANADIAIUTOULALLTIATRA 3(3-0-6)
THERMAL AND STATISTICS PHYSICS
dedunean ;05366001 WaANduazn1sUTEENd 1
PREREQUISITE : 05366001 PHYSICS AND APPLICATIONS 1

LLmﬂmwuﬁwumqamwwamamﬂquamwwamamwu‘lmﬂmiLLanwxla WQH{]Q@U‘U@Q
e f ﬂ']‘liﬁ]ﬂllﬂ@ 19939 S8 ‘“Vl'NE]ﬁ‘ﬁ‘”LQ@EJLLﬁ”U‘ﬁ']ﬂQﬂ']im“U‘an LLu'JﬂG]W‘LJ%WUVI’Nﬂﬁﬂ']ﬁ@]‘ﬁb‘ﬁﬂﬁﬂ@
adanuukInuad-luasesiudaiRuuuesi-Ausn adruuulua-leddlainisussyndld

Basic concepts of thermodynamics, laws of thermodynamics, entropy, phase
transition, kinetic theory of gases, ideal gas, real gas, mean free path and transport
phenomena, basic concepts of statistical mechanics, Maxwell-Boltzmann statistics, Fermi-

Dirac statistics, Bose-Einstein statistics, applications.

CLO-1 sBunsuwdniiuguuazngmegamwamans saudadsnumely eulnsd wagnsido
anugvesdansle

CLO-2 Az Uszgnadlingmegammamansluniseunsuazuitamifeiussuuiiogu
aunauazliagluauna

CLO-3 85U uf9auvedfing wagaIusauenueengAnssuvesingeauafiuiwasale

CLO-4 AunniTunanagumnasansainngufaay wu nasuade svognadasziade uazdam
nsvudsvesluanala

CLO-5 a‘ﬁmmmﬁmﬁugﬂmmﬂamamﬂ%ﬂaaa wazaTonleaszinangAnssusesuganiafy
AvanURszAuNnIATaIsEUUld

a

CLO-6 3B UMWl ULATLE LYY SN WL VINITUANKANARRT LU ULLNFad-Tuadesiul wledi-
fusn wazlua-lavalslle
CLO-7 Uszendlgnswaniasmeadmivenndaymiieniussuuanuiou invaioudy

uazNgRnTIuNSABUWATD AT LA

05366032 @uuswaniain 3(3-0-6)
ELECTROMAGNETIC FIELD
Adsdunen @ 05366003 WaAnduazn1suszend 2
PREREQUISITE : 05366003 PHYSICS AND APPLICATIONS 2

eI ihading auulndin dndlai dai awuliiluTan
L @ 1 @ a 4 4 v 6 1 @ 1 I3 [
mmuﬂaz@lwﬁﬂ LULUANADNE LINLADIVDIANLLLULIRN ammmmaﬂima@ aGRGEEI e
fmiledt aunsvesindlIadn1susyendly

Vector analysis, electrostatics, electric fields, electric potentials, conductors,

electric fields in matter, capacitance, magnetostatics, magnetic fields, magnetic vector
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potentials, magnetic fields in matter, electrodynamics, inductance, Maxwell’s equations ,
Applications

CLO-1 adunewannsvasauuiwantuinle
CLO-2 aduen1sdmannisvesawuwimanlwihundssgnaldiumaluladlugaamvnssule
CLO-3 ansathanuauauiuudmanfauidayymmeii@ndnnetesla

[
=

CLO-4 inwglumsduAussanuinnettasuasinded@utasyinannudilassfanudivaitula
AUALLDS

05366033 AAULATTALAENS 3(3-0-6)
WAVES AND OPTICS
JdeAuney  ludl
PREREQUISITE : NONE

NTAULUUAN 9 AaUATEUN aunisrauluraielin aulfvesndu
a ¢ a ¢ A ] ) ) s a a & =
ﬂ’]i’lLﬂS’]%%LLUUW\JL‘iEﬁ ﬂauLmeaﬂlﬂ/\Iﬁﬂumﬂmq NAUATAAILIVIAEURA ’eJULG]EJiLWEJI‘iLiW]‘i
NSEEIUY wazn1sUsTEnd
Various types of vibration, travelling waves, wave equations in more than one dimension,
properties of waves, Fourier analysis, electromagnetic waves in matter, geometrical optics,

optical interferometry, diffraction, and application.

cLo-1 fimnudnlafiuguientuadusasiaumans

CLO-2 wilandiugruieafurduuazirumans

CLO-3 arudiugrufsiuadunasimmansluldesunsusingnisaisingg uazdszgndlisely
Tuaunae

05366034 L Humasiaznsuanwes 3(3-0-6)
SENSORS AND TRANSDUCERS
danunen Ll
PREREQUISITE : NONE

wuztduresuasniuanuees lwmutledlwes allosiolanninasisudea
NUANsIWes awsung anwad Wuwesinause Wuwesinsresadauazainans?
Wuwesinnisina inseiurenraiuasmuiy WugeTinwawazanmgiidugeslowiiua
Laziiulwosnsenieninet Wuwesnmatunnndeulm WuwesUsesnlul@ Wuwessooud
Wulwas MEMS

Introduction to sensors and transducers, potentiometer, linear variable

differential transformer, strain gages, load cell, acceleration sensors, displacement and
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velocity sensors, flow, level and pressure sensors, photodetectors and temperature sensors,
optical fiber sensors and metrological sensors, infrared motion sensors, active infrared

sensors, automotive sensors, MEMS sensors.

CLO-1 tinAnwnfinnandilasaginueienfundnnsyhnuveseuwesiuse
sufemsUszgndlfieugeslunmsnmaaeuiinnesisagninnlinilugnamnssuvaresuuaylud
Uszdriuvesuyyd

CLO-2 tndnwilanudlauasvinuznsdenliisueesiimnziunuiieliliussansamgean
CLO-3 tn@nwilanudlauasvinuziinfunszuiundauaznsmsaaeuiduiges
savianinsntliszendldifondndueeslunugranssls

05366036 lulasnaulvsaaaswaznisidouss 3(2-2-5)
MICROCONTROLLER AND INTERFACING
dsAuneuy Ll
PREREQUISITE : NONE

wuzthiertulilasiusmawesualulasreulnsaesidosdu fegradu Taswases
lilasmoulnsaiass dunauasiondnanasn mheaud) Midadan: MmauUasdyaiauouzden
uarAINea ﬁugmmﬁﬁauiUsLmﬁ:uL%Wi@iﬂﬂsﬂaﬂmaLﬁ@%éauﬁquﬂiaﬁumeazmﬁwm N3
?iamuwummgmqmmwmm mWi’mLLaz'eNﬁﬂizﬂauﬁugmﬁum'Sumaiﬁmmaiiw?a (IoTs)
isevneiiuweslians Wslanea MQTT maiBeudefunandldinnes srfauisvesgunsal loT

Introduction to microprocessors and microcontroller: structure of microcontroller,
input/output ports, memories, interrupts, A/D and D/A conversions. basic of microcontroller
and instrument interfacing industrial communications. Technology and applications overview
of Internet of Things (IoTs), Basic elements of loTs system, wireless sensor network, MQTT

protocol, Interfacing to cloud server, hardware of the loTs devices.

CLO-1 UamLWIANNITOBNLUUTEUUSHITRIIINOIUAINARINTs A

CLO-2 \Tousielalnsreulnsaiasiugunsalduns Wy Adaing lwuwasld
CLO-3 \Tousielalnsreulnsaiaesiugunsalionding 1wy nasaueads ueines 1é
CLO-4 Jeuldsunsumueugunsaiiideuderulilasaoulnsamesld

CLO-5 nlansvinauvadlilasaeulvsaaes wasasuiimasuuuTURen
CLO-6 Tmnudiedng fATuuazauiuiinvou
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05366037 myinuaziaiasiiotn 3(3-0-6)
MEASUREMENT AND INSTRUMENTATION
dsRuney Ll
PREREQUISITE : NONE

mMsTanazasrUsznevteunsesietn durudniniinisiauaseiodioln
Naﬂw%ﬁugm dmsuedesiien launnisnsadudyaiu Msdansdyau nsussuadnyyu
nmsuansHauazMIuiindeya malinneidoyanisin idssiletatiugiu Tunszuaums
NRAEINNTIYN WU N15Ingaunil Nsindnsimsiva nsianisnseda nsdasedu nsinarudu
M3inmesnaudiugn nM5InRaeis mMaas waznsIianleitmanil Wudu

Measurements and elements of instrumentation system, definition of measure-
ment and instrument, basic electronic circuit for instruments: signal detection, signal
conditioning, signal processing, display and recording system, data analysis, basics of
industrial process measurement: temperature measurement, fluid flow measurement,
displacement measurement, level measurement, pressure measurement, special methods:

magnetic method, optical method, chemical method, etc.

CLO-1 afemdnmsiiugiuresnsinuazesdusznauasszuuiniasiioTald

CLO-2 Bemwiaasliihitugruiifeadestussuumansradu msdants msvssanana wagns
wanaKatauala

CLO-3 Usggnildmnuilumsidenuagldnuiniesiiotalunszuiumsenamnssuldegamnza
CLO-6 AneuazUssiiuteyaildannindesdeinlaelindnadfviomeluladndvials

CLO-5 amnsadeansuavanemenaulviugduls

05366038 &TRAMTLOAAINNTTY 3(3-0-6)
INDUSTRIAL STATISTICS
dsfuneu il
PREREQUISITE : NONE

wugthitugiusumsduiaradn malemeitouadowiu fuusdy
NINAAUALNAFIU N1TIATINNTONBLLTUFULATANFUNUS dUNTULIANTOUNTUTEENA
TimguinsindulamiengissezUasnmamsainmiusuaynmsiinngiraanadou
Frsmeadanuunaediuls mssenuuuMsvaass snsmeadnnsaiilensusziiununn
N3FUAUMTNINIHER Avandetiolduaswonliuag nsUsvyndld

Introduction to probability and statistics, introduction to data analysis, random
variable, hypothesis testing, Linear Regression and Correlation Analysis. time series with

applications, decision theory, survival analysis, prediction and tolerance analysis, multivariate
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statistical methods, design of experiments, computer methods for quality, manufacturing,
software reliability, applications.

cLO-1 thnAnwudnlavdnniseingg masuaditednanldlunmsuitymnagfuusenseuiums
AR lugnaIMNTTY

CLO2 tinAnwanunsaldisnsuaziadesiionns naadimandinuseneg naduadfdmsuns
witun1sufuRnugnannssy

CLO-3 tnfnwanunsaldnuilaidusineg Turendusiielilinadnsiduiuusuas nsiiaue
NNFUADH

a wa

05366039 UJURNMHANdszAUNaIs 1 1(0-3-2)
INTERMEDIATE PHYSICS LABORATORY 1
FvsAuneu : Ll
PREREQUISITE : NONE

nnaaessEAuNaiiaETuaiinusluitemifesiv namansuasiidndeal
The intermediate level experiments to enhance knowledge in mechanics and
modern physics.

CLO-1 afuigAnuInNIungunarmans waznsussandldla

CLO-2 aFureAnuiInIunguiilandandlval waznisussendldla

CLO-3 ihlandnmsvhnuveswuwesifieldfivaumasudidnnseinddaiey

CLO-G finTeuiunsAniATIzilun kil nin1smnass

CLO-5 fimudednd faudouite shousufufBuldiilugiusiiuasdnm

05366040 U{URANHEANdszAUNAIS 2 1(0-3-2)
INTERMEDIATE PHYSICS LABORATORY 2
Fdadunew Ll
PREREQUISITE : NONE

MavaaedsTAuNaaiielEsuaisnusluiitenieaiu wiwdnlih
NAUAERTLAZNAMENTAIOUAL
The intermediate level experiments to enhance knowledge in electricity,

magnetism, optics and quantum mechanics.

CLO-1 afugANuNIwunguflnd Sidnnsednd wasnisuszendldla
CLO-2 afuwANNINImUMgufmesiulauiing wagn1suszanaldla
CLO-3 88UANNINIPIUNUUAS wazn1sUsEenAldla

CLO-4 finszuiunmsAniasizilun1suileyninismeass

CLO-5 finrwdedng fsndouiily vinustufBuldidugrusfinuasgaa
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05366041 UJURNMHANdgna NIy 1 1(0-3-2)
INDUSTRIAL PHYSICS LABORATORY 1
Jdsduneu - Ll
PREREQUISITE : NONE

UFtRmsmaitandlusyfugauasidndlunugnanvnssuiiiowiuinue s unsinseid
oya mslfiadosfleuazmaiinnsindugs navnassmaduszulelefiuagansauma viionns
naaesiiatestuiiomiifnun

Experiments on advanced laboratory of physics and industrial physics in order to
improve skill on data analysis, instrumentation and advanced measurement techniques,
experiments that reveal fundamental IoT principles or experiment relating to assigned

subjects.

CLO-1 annsnefunsuazifenlesnudmeilandiumaluladvnagnanvnssuiinainvans
CLO-2 amnsnlfiedosiouaznmaiiansindugs ievhmanaassfifedestudomiitmun
Tunisvnaeslaegeafiusednsnm

CLO-3 Amsienuazagunanmsmsvinmeasdegeilsyuy

CLO-4 Weusenuliog 1 9gnaodnIunanNNISLaEITINIEIUTIUNIIYING

CLO-5 UfuRmussideu/ngnaeilunsvirdiRnisegnsdianusuiinyeu

05366042 UjURNsHANdgaamnTIY 2 1(0-3-2)
INDUSTRIAL PHYSICS LABORATORY 2

ndsRuney 1 05366041 UdRnsiandanaivngsu 1
PREREQISITE : 05366041 INDUSTRIAL PHYSICS LABOLATORY 1

UFtRmsmaitandluseiuganasidndlunugaavnssuiiowdiuinuefunsiesgid
oy milfiatestouasimaiinmstadugs nmmeassmadussuulelofiuarasaumadugs
o veaesiiieidosiuidomitimun

Experiments on advanced laboratory of physics and industrial physics in order to
improve skill on data analysis, instrumentation and advanced measurement techniques,

experiments that reveal advanced IoT principles or experiment relating to assigned subjects.

CLO-1 annsaefuneuazifenlesnudmeilandiumaluladvnagnanvnssuiinainvans
CLO-2 amnsnlfiedosiouazmaiiansindugs ievhmanaassfifedastudomiitmun
Tunisvnaeslaiegeliusednsnm

CLO-3 Amsienuaragunamsmsvinmeasdegeilsyuy

CLO-4 Weuseuliog 1 9gnaodnIunanNNISLagITINIEIUTIUNIIYING

CLO-5 UfuRmussideu/nganaeilunsvirdiRnisegnsdinnusuiinyeu
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05366044 AUszAnga1TAwN 3(3-0-6)
SEMICONDUCTOR DEVICES
Fwdsduney Ll
PREREQUISITE : NONE

5'1aﬁﬁiﬂﬁtﬂuﬂ'1igﬁugﬂuLﬁmfﬁ’uﬁwisﬁwjmiﬁﬁaﬁw Imaﬂa'nﬁwfugm N9
AaanUAvesian wazanUAn1aldnduesdsUssAvgansisia wadefinseunguuszneudae
1ATIAS 1A UNE 99U adAveInIuz i1 N15008AILAZNITUNINTZAIUVDINIUE NITLAA
wasn155nivasnnsluansh st a1ntuarfnuisessasend1eansi st fuansi afa
wazszninslanefuansisinh iWledndnwiiiauitileluusngnisaimeiidndvesasisiaiud
wiéfﬁaui’wé’ﬂmiﬁwmﬁuaqé‘hﬂizﬁwﬁ%ﬁmma 9w lalensesse p-n sessalave-a135Aewai
nynBamesiladiening uasniulanosdein

This subject serves as an introduction to semiconductor devices. It describes the
fundamentals, theory, material and physical properties of semiconductor devices. Energy
bands, carrier statistics, carrier drift and diffusion, and generation-recombination in
semiconductors will be covered first. Junctions between semiconductors and metal-
semiconductor will then be studied. Equipped with an understanding of the character of
physical phenomena in semiconductors, students learn the principles of operation p-n
junction diodes, metal-semiconductor junctions, field effect transistors, and bipolar junction

transistors.

CLO-1 a3uneaauantAfiug usnenmuazeTaguesansisio Ssusenaudelaseain
WAUNAIY adAvesnuzi iy waznalnnisunlvi 1wy nsass wasnIsuNINIZANY

CLO-2 Anszsinisifauag nssiudavesnvigtiliiih aaenungAnssuvesnmegluasfsinivia
wikazyiiniie

CLO-3 Uszgndldndnmsiandvesasisininiievianudilanazaauuudiaomwessesselany-
anshadni warsesse p-n

CLO-4 LLiJamﬁmmsJé’ﬂwmwwlw%LLawé“ﬂmiﬁNﬂuﬁumaUﬂiaimiﬁ«ﬁ’sﬁﬂﬁﬁﬁm wu lalon
setsie p-n seusolane-ansiiat nulamesaein waznsudamesiladievinng

CLO-5 uidgymituguiiiendeatudnuaznszua-usaiu watavesmmzhlnih uasngfnssuves
AUszRvgansnasimi Tnelduuudaesmeadinaansuasiand

CLO-6 Wisuifieulassadne mevioy waznisldnuresdsssiviansisiathadadig q luises
dianvsednd
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05366045 Armnssuianuazn1sussynaldlugnainngsy 3(3-0-6)
MATERIALS ENGINEERING AND INDUSTRIAL APPLICATIONS
Fwdsduneu Ll
PREREQUISITE : NONE

ndnil ugruresiainsantan nsfnwilaseadeseduganiauazszdusnoy
auddniena auseu Wi waziadvesianseg wiu lave wsidn wedwes wavianuay
nMsiesialaozunsuieAnunsuUsiudsuresianluaniayeineg nszuiumsnanianimnssy
nsnadeunarTiasIzantiveatanid oadu asdenlddanluninenainnssy
mﬁLﬂ’iwﬁl,l,azLLﬁl“UﬂEyMW]’]\ﬁﬁ’miﬁmﬁLﬁ&l’;%@ﬂ@&hﬂﬁﬂi%ﬁ%%ﬂﬁw

Fundamental principles of materials engineering, study of microstructure and
atomic-level structures, mechanical, thermal, electrical, and chemical properties of materials
such as metals, ceramics, polymers, and composites, phase diagram analysis for understanding
material transformations under various conditions, manufacturing processes of engineering
materials, basic testing and analysis of material properties, material selection for industrial

applications and effective analysis and resolution of related engineering problems.

CLO-1 aunevidnmsfiugturedimnssuian nuddasaiuseiugameuarosmeuuazauduiug
fuaudfsine 9 vesTanlaeggnaas

CLO-2 Amsevianddiena anuseu v wazialivesianussinnene q wu lave wedwes wsndin
uaydanNE

CLO-3 Mununminalunisesuisnisudsidasuvesiannieldianigsing quagnisuszendlilu
N3EUIUNITNNOAAVNTTY

CLO-6 Usggndldmnudifeadunssuiunsnanuaznsnaaeuantavesianimnsslutiunve sy
gnannssule

CLO-5 Fonldianegramnyaazuitymmdmnssuiifeadesldegsdiuszansam

05366143 N1SWEULUUIAINTTY 1(0-3-2)
ENGINEERING DRAWING
IdsAunew bl
PREREQUISITE : NONE

seimnigadumsfinmuasufiRmaistunmadeuimnslnglusunsumsae
fiwes ileatrauuuasmsimnsauluziuuy 2 Shuay 3 87 dhAnwazlfiFoudiugiuveams
DONUUY LABTEUUUY faunsadieafing (Sketch) msadreusu (Part Design) NMsUs¥nau
1911 (Assembly) F2ufansUssdiumufanaInannsUsenauTuny wagnsasanImaIsuUL
N193AIN35U (Drawing)
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The main objective of this course is the study and use of engineering drawing
with computer software to create 2D and 3D engineering models. The fundamental of
design and drafting, including sketch creation (Sketch), part design (Part Design), assembly
(Assembly), error evaluation in assemble parts by the software, and generating engineering
projection drawings (Drawing).

CLO-1 $3nwadauariimadounuuiurudgpamnssulagldiosogunanifsunuurily
CLO-2 annsalisunuumenauiimasaielusunsy SolidWorks

CLO-3 anunsaldiddsineg Tun1adeunn 3 47

CLO-4 @nunsaifoulssneuiuny (assemblies) Lazn1siU8UNINRIY (drawing)

CLO-5 fanudednd Pituuaveusuinveu

05366080 &N 1(0-3-2)
SEMINAR
JdsAuney Ul
PREREQUISITE : NONE

nsdadununfieflaussensaindeondniiusrauanudnia Afvinue wazusvaunisel
Tususing 9 uagmsuaniasudenifiuszninsfussens dnfinw wazannansd ielvindnwn
drladainuedisndusensiauegeiiea@ndadeiisuludenisuszavanudisalunisuszney
973w waznisfigsiaduvesmues

Purposes of seminars are to encourage students in professional’s working skills,
factors of success and entrepreneurship ideas through lecturing and discussing with the
success professionals, Fundamental knowledge about research in IOT and information

engineering.

%
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05366090 Wn9u 0(0-45-0)
TRAINING
JdsAuneu ; bl
PREREQUISITE : NONE
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Technical training in a factory, a company or an institute by consent of
Department’s committee. the training duration is at least 150 hours in at least 4 weeks. The

result of training must satisfy the examiners.

CLO-1 ansaviausiuiuwasdeanslaegnsiussd@nsnnluaniunisaias
CLO-2 annsndnsisrasuuRnulivangauiuinusssuwasussenatuiiau

nguAYLRBN w9 wideda
05356100 M UERITRTIUNUINAIMNTTY 3(3-0-6)
INDUSTRIAL TRANSDUCERS

JyrTeAunau : haf
PREREQUISITE : NONE
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Special solid state devices; temperature sensing devices; photo sensing devices;
sensing of delay actions; thyristor applications in industries; inductive and capacitive sensors;
understanding of microwave sensing applications; how to select and implement the right
sensors and control to achieve smooth, efficient and error-free operation of any manufacturing
system; networking of sensors and control manufacturing; roles of sensors and control
technology in computer integrated technology; advanced sensor technology in manufacturing

applications, and transducer selection for appropriate works in industries.

CLO-1 o3 unendnnmsiugiuvesnmsiauazesduseneuessyuuiniasiloinld
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05356101 mzinAuaiioutugs 3(3-0-6)
ADVANCED VIRTUAL INSTRUMENTATION
FwdsRuneu : Tl
PREREQUISITE : NONE

ﬁﬂmLLaﬁLﬂiwﬁLﬁ'mﬁumﬁmmaﬁau%uq& NSIUTUATUAINTINA 1TU U
i3nsdloiaiiousss ﬁugmmﬂﬂmﬂiu@&gﬂmw N3RALUUNLUA UM Las UGN lABZILNTY
dwuiedesdiaiaiion msadlonsunazdrudonse vindeya msuilvgaunwiesvedlusunsy
nsTUsknsILUUTEY 915158 adawmed ns wund tassasialumsiusunsy ansauagnisdudin
foya mssuiindous uazmadensiouazmunuiaiasile msmueunszuIunsiagliiedesiien
wuulaou NMsmuANKUUNLef

This course is relevant to the education and analysis of advanced virtual
instrumentation, G-programming ; introduction to virtual instruments, fundamental of
graphical programming, design of front panel and block diagram for virtual instruments, icon
and connector pane creation, data types, program debugging, loops programming, arrays,
clusters, charts, graphs, structures in programmming, string and data storage, data acquisition,
instrument interface and control. process control using virtual instrument, automatic

instrument, PID control.

CLO-1 efuemdnmsveadosile fnaiiounaresdusznauvesnistusunsudentiinldetnagndes
CLO-2 sduensdeulusunsuaiasdioTaadiouiililasiadnesnisvhemeng 4 wu Loop, Case
Structure, Array, Cluster Wag String 1@

CLO-3 a%mam'ﬁmwaa‘uLLazLLﬁlmﬁ;ﬂUﬂwéawaﬂIU'ﬁLmiuLﬁ@ﬂ@’fﬂﬂﬂ%maﬁﬂ Debugging uag
Data Probing 1@

CLO-4 AATIERULaTDDNUUU Front Panel wag Block Diagram @1sun15@314 Virtual Instrument
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05356102 nyinuagnadauluulivinansy 3(3-0-6)
NON DESTRUCTIVE MEASUREMENT AND TESTING
AdsAuneu ; bl
PREREQUISITE : NONE

yquiuarnsUszgndlddmiuduneulumnmaaeuiunu mavszgndldvesnsTauay
nageuTanuuulivhanediegslunmsmuaununinlunisndanisgenti nsnaaeuseISady
gandlaila MinpaeumeIBnszudlnaiu mmeaeufeiBoumausimanmsasuiiivuieioiledn
wuuldduda nmeuieudunsise dunsiseailalnsalnd dumesinelsines
Theory and application of inspection procedures, application of non-destructive testing
of materials for quality control and maintenance, ultrasonic testing, eddy current testing,
magnetic particle testing, non contact instrument calibration, infrared thermography, infrared

spectroscopy, interferometer technique.

CLO-1 afuigAuimeinuinemaniiasng v nailanduaznsussendldiunisnivaauns
Weenans waluladuazanainnssuwuulivinanesdiaegng

CLO-2 thiauananuAnMsfitingdsdstogagniownuvdnisnns Redesiunsnsaasy
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05356103 1HTING" 3(3-0-6)
METROLOGY
UsAuneu ; Ll
PREREQUISITE : NONE

mmﬁwm‘ﬁugm UYIUVININTINGT TEUUNUILLATUINTFIUY NaNNITIN nsaeunauls
adnlosudmsunasinen msUssdumanlduiueulunsin msseuiisuiriodieTaeses
Hoiadenamaliiin gaumall Wiauasld NMIsIenUNaNsaaULTigy

Introduction to metrology, definitions of metrology, system of units and standard,
principle of measurement, traceability, statistical methods for metrology, estimating
uncertainties of measurement, calibration of: mechanical instruments, electrical instruments,

temperature instrument, weight and dimension, report of calibration.

CLO-1 mmma’%mwé’ﬂmﬁmmmam%ﬁugmlﬁ'mﬁ’ummﬁmmLLazﬁwmmifmqmm’?wmm
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05356104 S¥UUATIEDUTUNUG B MENELUUSHTUTR 3(3-0-6)
AUTOMATED VISUAL INSPECTION SYSTEM
AdsAuneu : bl
PREREQUISITE : NONE

\HomeseunquIruUATINAR UT UL B meKUUSTLER Ussnaudeidemidelud
ameedana ssuusTRdeuTuuienmdeuSiluRidesiu nadeudifeafuauaninan
wagISn1sldeulysunsy Vision Builder Anwuaziious15n151991u Match pattern Measure
intensity waz Coordinate system @nwiuaziFouiasnisldaunismsaiaiud s uu n1sty
U Nsiivseliives Tnglaen13331 1133319998909 MIARFUNANIINTIVIALALDIAY
M3 Merdinmansuazasinmani msdenserugunsaineusnsiunsdoans
LuUBYNBLaviaueNanuALliTuLe UMY

This course includes the following topics: phase imaging, machine vision, vision
builder software, match pattern, intensity measurement, coordinate system, area
measurement, dimension measurement, angular measurement, counter, present/absent of
object, Inspection status, making logical PASS/FAIL decisions, state transition, RS232 interfacing

and mini project.

CLO-1 finfnwianansnadutsndnnsvhautesssuuasadouiunudisnmaeuuusaludd way
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05356105 N1stusinsunwinsaudmiunisiasesviteya 3(3-0-6)
PROGRAMMING IN PYTHON FOR DATA ANALYSIS
Fdaduneu : Tl
PREREQUISITE : NONE
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Variables data type, expressions, operators, Strings, lists, arrays, dictionaries,
control statement, write and read data files, functions, object-oriented programming (OOP),
Python classes, and GUIs, Python packages, instrument interfacing and data acquisition, data

manipulation, analysis (curve fitting), and visualization (Plotting).

CLO-1 Weulusunsunwlwsoufiodanistoyaidosiu wu maldduds Gnad lassadiseuny
warlassaietayaiiuguldosnagnies
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05356106 Wandaswindos 3(3-0-6)
ENVIRONMENTAL PHYSICS
JdsAuneou ; il
PREREQUISITE : NONE
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Geophysical structure, soil properties, geophysical survey techniques for solving
environmental problems in geostructural applications and active fault studies, landslide risk
assessment, and landslides. Water cycle, water properties, water impurities, water quality,
water quality analysis, and wastewater treatment systems. Meteorology, air pollution from
sources, the relationship between the concentration of pollutants in the atmosphere and
weather conditions, selection and establishment of monitoring stations, sampling
techniques, including analysis of pollutant concentrations, as well as effects of air pollution

and techniques for controlling the amount of pollutants from various sources.
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05356120 NIzUIUNITHAALAZMINAdOUgUNTaIBIAnNIaTinduay 3(3-0-6)
GIIETGNIER
MANUFACTURING AND TEST OF ELECTRONICS AND OPTICAL DEVICES
dedunau : 1l
PREREQUISITE : NONE

N15UTZNDUNTTIN ATTUIUNTTHANEIUNLT NTZUIUNITNARAIUNEGS N15UTENDU
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Integrated circuit assembly, front of line manufacturing, end of line manufacturing,
printed circuit board assembly, through-hole mount technology, surface mount technology,
curve tracer, 3D X-ray inspection, energy dispersive X-ray, scanning acoustic microscopy, hard

disc drive manufacturing and test, optical fiber manufacturing and test.

CLO-1 thdAnwianunsaefuiewazinnnuinieildndunussgndldiunssuiunisuanuwagisnig
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05356121 AMSATIADUAMGN WU VDIIANFINTUDNEANNTTH 3(3-0-6)
MATERIALS CHARACTERIZATION FOR INDUSTRY
FwdeRunieu : 1l
PREREQUISITE : NONE
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Properties of semiconductor measurements, external visual inspection, application
of semiconductor inspections in semiconductor manufacturing processes including X-ray
diffractometer (XRD), secondary ion mass spectrometry (SIMS), Ellipsometer, four-point
probe meter, Hall effect meter, scanning electron microscope (SEM), transmission electron
microscope (TEM), atomic force microscope (AFM), focused ion beam microscope (FIB), X-ray

fluorescence spectrometer (XRF)

CLO-1 unfnwanunsaesuieuaziianuineiidndinussendldiunseuiunisuagisnismsivaeay
Tanynsgnaninssule

CLO-2 nANwauns0e5uIenannIsyiuraLnAtanIsilAsendans1ee 1w XRD, SEM, TEM,
AFM, FTIR, UV-Vis, Raman spectroscopy, SIMS, Ellipsometer, Focused ion beam microscope
CLO-3 thAnwanmnsadenldinaiiansiiessinuenzaniuinuazvosianuas Tnguszasdves
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05356123 Januiivanuazmalulad 3(3-0-6)
MAGNETIC MATERIALS AND TECHNOLOGY
daduneu : Ll
PREREQUISITE : NONE
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A basic review of magneto-statics, atomic origins of magnetism, diamagnetism,
superconductivity, paramagnetism, ferromagnetism, magnetic domains and hysteresis,
antiferromagnetism and ferrimagnetism, magnetic anisotropy and nanomagnetics, magnetic
data storage, magneto-resistive technologies, magnetic-imaging approaches, spintronics,

magnetic semiconductors.
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CLO-5 UsggnalduuAnnawimaniioinanudilamalulagivngg wu nsdaiudeyadewsivin
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05356124 IAINTTUAMUNIN 3(3-0-6)

QUALITY ENGINEERING

FsAuneu ; ladl

PREREQUISITE : NONE
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Quiality concepts for the process industry, statistical quality control, 7 quality
control tools, metrology system and calibration, international standardization and

oreanization, Thai industrial standards, Six Sigma, LEAN.
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05356125 WaAnduionsadresuinnssy 3(3-0-6)
PHYSICS FOR INNOVATION
dsAuneu Ll
PRERIQUISITE : NONE
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Physics mindset and mindset development, inspiration discovering tools,
workshop on inspiration discovery from physics knowledge and beyond, innovative thinking
and design thinking, problem solving skills development, innovation design based on physics

concepts and individual inspiration.
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CLO-1 Uszgnaldmnuimaiidndfuusadumalafiiflunsudtlayiinule
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05356126 nswodunlagrdmsuiniand 3(3-0-6)
INTELLECTUAL PROPERTY FOR PHYSICISTS
wdedunew Ll
PRERIQUISITE : NONE
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This course provides an in-depth understanding of fundamental intellectual
property (IP) principles as they pertain to research and innovation in physics. It covers legal
concepts related to patents, copyrights, trade secrets, and trademarks within the context of
scientific research. Students will gain insights into registration procedures, protection strategies,
and the practical application of IP in research and development specific to physics and applied

sciences.
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05356140 NN VDAALDILALNITODNLUY 3(3-0-6)
LASERS THEORY DESIGN AND ENGINEERING
dedunau : Ll
PREREQUISITE : NONE
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An introductory course to the theory of lasers; treatment of spontaneous and
stimulated emission, atomic rate equations, laser oscillation conditions, power output and
optimum output coupling; CW and pulsed operation, Q switching, mode selection, and
frequency stabilization; excitation of lasers, inversion mechanisms, and typical efficiencies;
detailed examination of principal types of lasers, gaseous, solid state, and liquid; chemical
lasers, dye lasers, Raman lasers, high power lasers, TEA lasers, gas dynamic lasers. Design
considerations for GaAlAs, argon ion, helium neon, carbon dioxide, neodymium YAG and

pulsed ruby lasers.

CLO-1 fianusnuguluinuawesiavaioududiannseiind
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05356141 wwmiﬁamsmmaqLLazqﬁJﬂﬁaisuaaﬁzw 3(3-0-6)

OPTICAL COMMUNICATION SYSTEMS AND DEVICES

FrdsAuneu : Ll

PREREQUISITE : NONE
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This course explains the physics behind modern optical communication systems at
high data rates. The first half of this course covers information theory and light propaga-tion
over fiber optic waveguide channels; semiconductor laser sources and detectors; high speed
digital optic links; and dense wavelength division multiplexing methods and devices. The
second half of this course covers quantum optical information theory; coherent systems and
quantum correlations; optical solution based communication; squeezed light and noise
limitations; de-phasing and de-coherence; teleportation and secure communication system

protocols; and cryptography and chaotic optics.
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05356150 vaiiAunalandenainngsy 3(3-0-6)
SPECIAL TOPIC IN INDUSTRIAL PHYSICS
Fundsdunau : Ll
PREREQUISITE : NONE
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Study or research with consultation in selected topics of various fields in applied

physics or industrial physics.
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05356160  AsszAwsansnaimirdugs 3(3-0-6)
ADVANCED SEMICONDUCTOR DEVICES
Adafunou : AwszAvgansiadai
PRERIQUISITE : SEMICONDUCTOR DEVICES

lalonansd situasnsudanedvidnieqdsusedwg ansiadairdniu
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Variety of semiconductor diodes and transistors, microwave semiconductor
devices, thyristor and switching devices, photonic devices, solar cells, semiconductor sensors

and transducers, quantum devices and nano-scale devices.
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Overview of microelectronics, materials for semiconductor devices, silicon
preparation, crystal growth, wafer preparation and crystalline defects, lithography, oxidation,

diffusion, ion implantation, thin films, chemical vapor deposition.

CLO-1 8unenszUIuNSIwIenTinay MmsUgnuan waznisinseuusues Tiufnisseyaulyl
AUYIDIVBINAN

CLO-2 aaungvdnmsuazimatialunisnangunsaliwiinoudnines wu Awelsniiil eendindu ns
unsanside nsileleasu Myasiauun warismsailleszive

05356162  waluladnisTaansissiah 3(3-0-6)
SEMICONDUCTOR MEASUREMENT TECHNOLOGY
IdsRuneu ¢l
PREREQUISITE :  NONE

uugthnszuaunsnangunsaiasisiilunagamnssy msusziugaA LA
msmuam@mmwmswamLﬁaﬂﬁu mMyinautRvesansisdah Iiun vlnvesansiafai Taseadha
HAN AMUANTOINITUNT AU AUAIUVIUT AN AIURUILUUVDINIAY ANAADIFT B
919 MInTaaeUANvAIzAEUen MIUszyndlilaiesiiotnlunisnseseuandivesgunsaiansis
dailunmeagaanssy Iiun indesiengimadeiuuiiiiend inlesiieseinalooouyfugd
saulefines idesiuuudnindyn desinunngnisaleead ndesganssmididnnseunuudes
90 ndesqansmiBidnasounuudesin ndesganssmiuuuusiovaen Ladeslifadioynia
leoou 13esinnsinsdiond

Introduction to semiconductor manufacturing processes, quality assurance and
quality control, properties of semiconductor measurements containing measurements of
semiconductor type, crystal structure, diffusion depth, thickness, specific resistance, carrier
density, mobility, lifetime, external visual inspection, application of semiconductor inspec-tions
in semiconductor manufacturing processes including X-ray diffractometer (XRD), secondary ion
mass spectrometry (SIMS), Ellipsometer, four point probe meter, Hall effect meter, scanning
electron microscope (SEM), transmission electron microscope (TEM), atomic force microscope

(AFM), focused ion beam microscope (FIB), X-ray fluorescence spectrometer (XRF).
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Research topics related to major program by students as individual or group

under supervision of advisors.
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External training with co-operative company or agency at least one semester.
Students have to pass activities provided by the Faculty of Science to prepare themselves

before enrollment of this course.
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Overseas training with company or agency at least one semester.
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Linear and non-linear devices, two-port
devices, DC and AC circuit analysis, RL, RC and
RLC network theory, transient analysis, Laplace
transform and frequency response principle of
basics electronic circuits.

05366121 auiavashifiuazdidnmseiind

Wugw 3(3-0-6)
ELECTRIC CIRCUIT THEORY AND BASIC
ELECTRONICS

Jderuney  : lUd

PREREQUISITE : NONE

gunsalidadu aunsalldidudadu gunsal
09NN NTILATITIIRTIUNAINTELER S
2993lfnszuaadU 2995 RL RC uay RLC oy
1Y9TT NMTAATIEN NTIUTEUA N1TIATIZH
2931agldmalianisudasanuaty msnevauos
aud gunsaldidnmse-finddiugmu lud lolen
nUBaNDIARIYY NIudane Saum i
wann19asBLannsedndiugu

Linear and non-linear devices, two-port
devices, DC and AC circuit analysis, RL, RC and
RLC network theory, transient analysis, Laplace
transform and frequency response, basic
electronic devices include diodes, bipolar
transistors, field effect transistors, and principle
of basics electronic circuits.

05366023 19358tanNseind 3(3-0-6)
ELECTRONIC CIRCUITS
sAuneu Ll
PREREQUISITE : NONE
'mimswaﬁmiymﬁasmwu%mmaﬁﬁugm
ArTzinsasnevausralvl DC wag AC N3
mauauaqﬁammﬁl NPINNANINBDBNLLASINAIVYY
Mad NMIUBUNAULAZLENEININTDIIIAT NS
UEgNALazeaNIUUMEINATIIN 1IT0RaTAAN
Hasfinvsnines way uq
Basic transistor amplifiers, DC and AC
circuit analysis, frequency response, output
stages and power amplifiers, feedback and
stability, applications and design of integrated
circuit, oscillators, schmitt trigger circuit etc.

05366123 29930LanVI0lingd 3(2-2-5)
ELECTRONIC CIRCUITS
wdeduney Ll
PREREQUISITE  : NONE
ramgedyanadeudanosiugiu
Aasghasevauawoln DC wag AC 13
AOUAUBINEANNA 1TTMANBBNUALIIITVENY
Mas nMstounduuasladesnInyedneas n1s
Usz8NALALDDNLUUMEINTITTIN 1IT00aTaLaN
asulavsnines Wudu uwasnisuszendldlu
gnamnssuBan-msednd frege wu szuuliih
fafernunuteyannununimaluladnisdenns
wazszuumuausnludRvieuawmaslagldsyuy
didnnsefinduazsyuu Intermnet of Things (IoT)
Dudiu
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UaLLREAIVT (W)

18azdenIvn (Wi bulus)

Basic transistor amplifiers, DC and AC
circuit analysis, frequency response, output
stages and power ampilifiers, feedback and
stability, applications and design of integrated
circuit, oscillators, schmitt trigger circuit etc,
and applications in the electronics industry, for
example, smart electrical systems collect data
from communication technology departments
and automatic control systems or motors using
electronic systems and Internet of Things (loT)

systems, etc.

05366043 MSLUYULUULALNISENIU
AAINTTU
DRAWING AND ENGINEERING
WORKSHOP

Jdarunen : ldd

PREREQUISITE : NONE
LUEINSIRYULUUAIEABNRIABSNS\ T8

A3 2 37 EedeEind msidounmdueny

3 515 (lolown3ng) nMslousuumesdsaunis

nsuAladuny MsdeuLayseuLUUAWaNg

1(0-3-2)

ﬂ’]iL“Q‘UEJ‘WU‘LJ’]WU8@%‘14%‘141‘1451'1‘1/“‘11’]EJﬂ']iﬂ']?qu’]u
a8 9 @IUNIUTENOUIANAU NSIWEULUY
Tonzusiu msufiRnuiiugiulsnulumsta
prlu N15197% N1SARN NSNAY L%‘all 213A L%@NLL%E‘I
LLaW’]uLﬁEJ’JﬁULLNIumgﬂ

Introducing computer programming for
engineering drawing, 2D drawing with sketches,
3D drawing (isometric), using equation, editing,
creating orthographic (drawing), dimensioning,
assembly, using sheet metal tools, basic
workshop practice in measuring, filing, drilling,
cutting, turning, arc welding, gas welding and

sheet metal work.

05366143 ASLTULUUIAINTIA 1(0-3-2)
ENGINEERING DRAWING
dsdunew o Ll
PREREQUISITE : NONE
eiwiljutiunsfnuuasyfiRms
Aerfunsideuiurdmnssulaglusunsunig
Aewfmes Weasauuusaeamaimnssaly
sUuUY 2 ffuay 3 87 dndnwasldGeuditugn
YBINTIBNUUY LABTEULUU Sausinsasneaiing
(Sketch) M3ad1etuey (Part Design) N15Usznau
Fuanu (Assembly) $1E4N1TUSZITUAMNLRANAA
NMTUTENBUTUNY wazmsadeanwaIewuy
N193AINTIY (Drawing)

The main objective of this course is the
study and use of engineering drawing with
computer software to create 2D and 3D
engineering models. The fundamental of
design and drafting, including sketch creation
(Sketch), part design (Part Design), assembly
(Assembly), error evaluation in assemble parts
by the software, and generating engineering

projection drawings (Drawing).
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31883188037 (1A%) eazdeniv (wilulv)
05366002 UuRn1sHEnduaznis 05366005 UuRn1sHEnduaznis
Uszynd 1 1(0-3-2) Uszend 1 1(0-3-2)
PHYSICS AND PHYSICS AND
APPLICATIONS LABORATORYyl APPLICATIONS LABORATORYVZ
NSNAADIAIE milAndiuguile NINAADIAIN neflAndiug il
wsuaseuslinidnduaznsussend 1 wuaseeushdniid@nduaznisussend 1
The various experiments in fundamental The various experiments in fundamental
physics to enhance the knowledge in 05306015 | physics to enhance the knowledge in PHYSICS
PHYSICS AND APPLICATIONS 1. AND APPLICATIONS 1.
05366004 UuRn1sHAnduaznIs 05366006 UuRn1sEnduaznis
Uszynd 2 1(0-3-2) Uszend 2 1(0-3-2)
PHYSICS AND PHYSICS AND
APPLICATIONS LABORATORYV 2 APPLICATIONS LABORATORYV 2
NISNAADIAE milAndiuguile NINAADIAIN neflAnditug il
wsuaseuslinidnduaznsussend 1 wuaseaushivnidnduaznisussend 2
The various experiments in fundamental The various experiments in fundamental
physics to enhance the knowledge in 05306017 | physics to enhance the knowledge in PHYSICS
PHYSICS AND APPLICATIONS 1. AND APPLICATIONS 2.

5.4 Wnsgdvlunminadvianglidenuivady wavaennnediuaudnyMzrasludni
AANIS Fasia il

NUINIVUANE
NHUIVIVIAY
05366044 AsUszugansnasiati 3(3-0-6)

SEMICONDUCTOR DEVICES

Fwdedunew Ll

PREREQUISITE : NONE

sedvdidunsuusinisifugunsaiisfineudnined Tnsesursiefiugiu nouj
AaautAvesian uazquantAnianienimvesgUnsaiiniineudnnes Sudusisiideiieadu
LOUNAI aBRY0IUTEANIME N15LA BUABELALNITUNTUDIUTEYWINE LAZNTEUIUNNTATIN-NTT
swshlndlugdaeuinmes ndmntursfinnsesdesswivefinousninesuassessoszuindans
Auedinoudnined Wellaudlafertudnvuzvesunngmsaimenenmlueinousnnesud
indnwaglaiseuinannisviauvesgunsaling 9 loun lalensesse p-n segsslanziuiwiineudn
Wos nudamesuuuTiadioniving uaznuTanesuuvaesin

This subject serves as an introduction to semiconductor devices. It describes the
fundamentals, theory, material and physical properties of semiconductor devices. Energy

bands, carrier statistics, carrier drift and diffusion, and generation-recombination in
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semiconductors will be covered first. Junctions between semiconductors and metal-
semiconductor will then be studied. Equipped with an understanding of the character of
physical phenomena in semiconductors, students learn the principles of operation p-n
junction diodes, metal-semiconductor junctions, field effect transistors, and bipolar junction

transistors.

05366045 Irmnssuianuaznisuszyndlilugnainngsy 3(3-0-6)

MATERIALS ENGINEERING AND INDUSTRIAL APPLICATIONS

Fadunow il

PREREQUISITE : NONE

wé’ﬂﬁugmﬁuaﬁmﬂﬁui’aﬂ nsAnwIlATIETNTEAUYanIALarTERUaTnaN auuAnig
na anuiou il wazialivesdansine 1w lave windin wefwes uaslanuay NMIIATIEAWE
lﬂazl,mimLﬁaﬁﬂmmiLL“LJiLU?ﬂUGU@ﬁﬁ@MﬁﬂTJWiN6] NILUIUNITHANTANIAINTIU NTNAFDULAE
Anmgraniivestandoiu nmadenldfanluniagmainnssy msliaszsiuazudladyminig
Amnssuiiiendeseedivssaniam

Fundamental principles of materials engineering, study of microstructure and

atomic-level structures, mechanical, thermal, electrical, and chemical properties of materials
such as metals, ceramics, polymers, and composites, phase diagram analysis for understanding
material transformations under various conditions, manufacturing processes of engineering
materials, basic testing and analysis of material properties, material selection for industrial

applications and effective analysis and resolution of related engineering problem:s.

nguIvLFaN

05356106 TAndduInde 3(3-0-6)
ENVIRONMENTAL PHYSICS
IvaRuney Ll
PRERIQUISITE : NONE
1A598519009M19550NENd AnautRvesiu mﬂﬁﬂmiﬁﬁawwﬁsiﬁ?\lﬁﬂﬁﬁm%’ums
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mmmwmmmumuﬂau Audlan ’JQ‘\]ﬂﬁJEN‘L!’I ﬂmamummm uafiului ﬂmm‘wmaﬂm n13
amwmqmmwm svuumstdndnde andeuingn 1an1ITIeILINIAE UG s wva aruiln
Auduiussyninmnduturennaasluussemeatuanmauiiterne msidenuaznisng
aniinTivdey welamafiufesnn Tauimsieassimenuduturewaasaaeniuisaves
pmAdefiAniy wazinAlANIAIUANUSINAMAENSINLUAIN 1R 9

Geophysical structure, soil properties, geophysical survey techniques for solving
environmental problems in geostructural applications and active fault studies, landslide risk
assessment, and landslides. Water cycle, water properties, water impurities, water quality,

water quality analysis, and wastewater treatment systems. Meteorology, air pollution from
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sources, the relationship between the concentration of pollutants in the atmosphere and
weather conditions, selection and establishment of monitoring stations, sampling techniques,
including analysis of pollutant concentrations, as well as effects of air pollution and

techniques for controlling the amount of pollutants from various sources.

05356125 HaAndiflon1sadieuinnsy 3(3-0-6)

PHYSICS FOR INNOVATION

deRuney Ll

PRERIQUISITE : NONE

ﬂiaUﬂ'ﬂmﬁﬂVIN‘WﬁﬂﬁLLﬁ%ﬂ?iﬁ%U’]ﬂi@Uﬂ’ﬂNaﬂ Lﬂ%@ﬂﬁ@IUﬂﬁiﬁUﬁﬁLLi\‘ifJJUW’]aFL’ﬂ
wazmsinvinuglunsfumussiunalannaudnsildnduazdseing 4 seui msAndsuianssy
KAYNISANDDNLUY mﬂ%ﬂmwé’ﬂmimﬂ%ﬂéﬁuLLiaﬁumaEL%ﬁﬁLﬁaLLﬁ'lﬁu{]zymﬁwu N1509NLUU
uianssulowulngldumnanmidnduazuseiumalaiid

Physics mindset and mindset development, inspiration discovering tools,
workshop on inspiration discovery from physics knowledge and beyond, innovative thinking
and design thinking, problem solving skills development, innovation design based on physics
concepts and individual inspiration.
05356126  Nnoaun1Ugerdmsviniand 3(3-0-6)

INTELLECTUAL PROPERTY FOR PHYSICISTS

FeRuney ¢ Ll

PRERIQUISITE : NONE

milﬁauijtﬁ'mﬁwé’ﬂmiﬁugmmaw%’wﬁﬁumaﬁﬁyiyﬁ (IP) MAeadestunsiTouay
winnssuluanvi@nd srudsuifnsunguuneansins A9ANS ANUAUN1NIIAN uaziAd VI
ndlueudde dnAnwagldid-ladunounisensfou nsuntesnasu uagnisuseyndly
nindaunedyailunsidosasiaund wiuidnduasinermansussend

This course provides an in-depth understanding of fundamental intellectual
property (IP) principles as they pertain to research and innovation in physics. It covers legal
concepts related to patents, copyrights, trade secrets, and trademarks within the context of
scientific research. Students will gain insights into registration procedures, protection strategies,
and the practical application of IP in research and development specific to physics and applied

sciences.

05356160 AwseAuganshsimindugs 3(3-0-6)
ADVANCED SEMICONDUCTOR DEVICES
Fpradutou : AsszRusansiei
PRERIQUISITE : SEMICONDUCTOR DEVICES
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lalonansiadninagnsuiamesuiingng AsszAngansiimhdmiuadueu
lulasinl IvSawesuardsssivgneaind  AcseAugliloind  iwaduaeriind  Suwesuay
nnaRugetansiedind Awssiviemeudy wagAszAuiunly

Variety of semiconductor diodes and transistors, microwave semiconductor
devices, thyristor and switching devices, photonic devices, solar cells, semiconductor sensors

and transducers, quantum devices and nano-scale devices.

05356161  waluladnszuaumsaiisdsussAngansieing 3(3-0-6)

SEMICONDUCTOR DEVICES PROCESSING TECHNOLOGY

deRuneu ¢ Ll

PREREQUISITE: NONE
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Overview of microelectronics, materials for semiconductor devices, silicon
preparation, crystal growth, wafer preparation and crystalline defects, lithography, oxidation,

diffusion, ion implantation, thin films, chemical vapor deposition.

05356162 wialuladnisinansiiian 3(3-0-6)

SEMICONDUCTOR MEASUREMENT TECHNOLOGY

wledunew Ll

PREREQUISITE : NONE
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ndeaganssmididnasouluudesiiu ndosgansminuunsiozaen 1a3esliiadeynialosou
\3esinn1sImsdiend

Introduction to semiconductor manufacturing processes, quality assurance and
quality control, properties of semiconductor measurements containing measurements of
semiconductor type, crystal structure, diffusion depth, thickness, specific resistance, carrier
density, mobility, lifetime, external visual inspection, application of semiconductor inspections
in semiconductor manufacturing processes including X-ray diffractometer (XRD), secondary ion
mass spectrometry (SIMS), Ellipsometer, four point probe meter, Hall effect meter, scanning
electron microscope (SEM), transmission electron microscope (TEM), atomic force microscope

(AFM), focused ion beam microscope (FIB), X-ray fluorescence spectrometer (XRF).
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