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Classification and terminology of loT, Component of IoT including Hardware, Software,
Data, Platforms and Services, loT architecture, Frameworks, Tools, Microcontroller, Sensors,
Output devices, APIs, loT applications, Development of Internet of Things (loT) products and
services including devices for sensing, Actuation, Processing, and communication, loT data storing,

Analyzing, and interpreting. Practice in designing and developing loT projects with relevant tools,

Software and programming languages.
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(2) ABn3eou

o Tupuufusints Windnwilaiseuiuaslnuidise wenduisinasinisinufdsnis

(Simulation Software) nw1lUsunsy gunsaldidnnsedinduasiazasilofiieades 7

gonmdasiuiliom i Tuguwuuvasmsieuiiduineslugiu  (Skill based

learning) udmeunnelvtindnyr iuuuRnU{URNSAdeAwes ( Learning by

doing) ngldinisguauarlvidiuzinane1sddaey TNy AUSURAYEULAY N5

Seudienuet Jadudiuniaves auaudfvesindinlneluanissed 21 wazidie

nlUdeganlunsimuilasanuau loT

o 015 wpunIEliinANBITIUT UlWld umesuniieang 9 Mlussuu HCU
e-Learning Hielddmsuusyiiugaedeuaautaisnia

o msueunmglitinAnwidnisiunsusegndvinisuazingsaniseaulall NECTEC ACE
2021 ielviinAnwlfnrusifnatunisussgndldonunelulad  loT uwaz Al Tuns
WawAuATIvvesnranamnssulngluganuiu Industry 4.0 yaudi
aufmthueamalulad 1o uaz Al anmanuiithiausluneivssAnsvesgue
wialulagdiannsednduazaouiiunasuiewf ( NECTEC) USevanau an1dunsany
/osfns/aunaainndn nagaanungsy wieuthiauevtnduiou melutuuasinandi

v [

Aaoufvun fanssulifedunisduaiuiinselinnuaunsalunismaaiuiiiiudy i

e

fdeliy finuviviutuanuedaoulng wazanufnandiilumansiidne  Fuluy

AuANwsvasindinlngluAndssen 21

av o a 1%

o nsupunuglinAnwinnsAnvnuItenneIvesiumalulag loT ez Al 910

[y

UNANUITINHYLNS LUINTAITIVINTIEAUUIUIBR LUV NUNANETANLaUlD wad

dnauenthtuseuly fanssulitieldumsdudsuinee anuaansalunisniaaiug
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LAy naels sadnuvinnunuauedaulnl wazal1uAInT luAERSNANEN

Falunuanvuzvasindfinlnalurnisseil 21

o nsuesunIglviindny udazau vin1g Wwu 1aseu g1 loT NinsUssyndld
wiadianalgyausedvg sauiumsysanisiuanuslumansay o ineites
WeNaulATIun  awnsaussendldiunudiudy 9 Wy AunYRINIIL A
9RaMNTIY w3aAudY o Mhaulauazdils  glesunviuladn  laetdnAnwiaiuise
2 @ A v o ! ¢ salg v a
Wonguuuumsiimnn  lassuiitiuniswaidiuveaswendulsnldinadanis
Jyyszhng evdnululaseeulvsamesanunsaoudeiumalulaglianela
lnudnludd visosviieoniaun  lasesuiiunisadnedalssivgvsoudnnssy

T 7313l dlalaseeulvsaiaes M (Sensors)  gunsaldiédinuselinddu 9

walulaglfansuavgunsalindoun  audunswanlUsunsuiNansaadu duiin

Uszudana Ainsizvikarinlnudayalalail Tneun@AnwAesaus v

Taseu wagauinvilunmsiasedt senuuu wagwaudussey 9 (fin1s

Unauadunwdinguedisdesiesay 5075 % veullevnfiunaus)  leeldanug
wagrinweUfUanlamntuEeu iudu  nsfinwmAuniaindenasunadeyadnass
iannuany waslieuidetio  NINwMewarnI¥SINgY WU (131 nilsde do

a a ¢ & s @ v = 9 ! a a a £ o e

dadant uled Juiu ee Bandnnisliaziladvdnsuagnindgaunmelyaives

v a I o = v = o . .
Hou nAINTIUNUnBLUU NM3IANTILIYUZLUUNTTAUDNTSN (Active learnlng)

wazldlassulugy  (Project-based learning) sauvisduasuvinwen1simwn

YNNI IULALN158519855A ( Innovation and Creativity) ¥in weANUAASISULAY

m3duuiienues vinvranusulareuwasaiuannsalumsndanany  Fulu

'
a

AudnvuzvastuAningluanIssEi 21 wazanunsoLeuledfiuAansau

N899 wananil Sudufanssunimurinus n1ssauiiasiula (Collaboration) N13

Ana319855A (Creativity) n15Aafaiadns (Communication) kazn1SANILASIZH

(Critical Thinking) m1aw&ann1s 4C TfugiSey

(3) /MUY
o nsiuSeu Mstdusnlutussutasnsasuneunmngly e-Learning
® NsANUNRUNINENAUZURNNT
e msuEUANANIINTINNUANLUIVSaUSEYAvINSuas inssAnseaulal
o msthaueranIsAnNUITETAETestU 10T way Al

® N5ULAUDIATIUAIU loT
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5. NNEEANSIATISATINAY N1SHBaSHazN1swmAlulagdnsauwma

(1) sinwzmsAeneidsiey msdessuaznsléinaluladansaumeaiidaaiaun
5.1 fvinuzlunsldiededlenisnduntegluiagtusenisiney
5.4 #omsogaiiussAvBamisunnauazmadeu Benldsuiuuresdemstiausoehg
RETRERH
(2) ABnseou

o luaulfiianis WidndAnwlaseusuaslnuifsie  genduisinasinislnlfjusinis

(Simulation Software) nwilUsunsy gunseididnyselinduazia3aleniietos 7
gonmdasiuiliom i TuguwuuvesmsiBeuiiduineslugiu  (Skill based

learning) uauaunueglitindnyn viuuurnUUANsAeAwes ( Learning by

doing) nglinisguauarlvidiuziinane1nsdiaey TNy AUSURAYEULAY NS

Seudmeauey Jadudiumiles auaudivestiudialveluanissei 21 uaziiie

nlUderanlunsimuilasanuau loT

¢ nsusunelvtinAnwdnTiunsUsEgRAIYINIsuaziingsAniseaulal NECTEC ACE
2021 wielinAnwldnruiifertunisussgndldonumalulad  loT waz Al Tuns
WawAuATIivesnIranamnssulnglugauiu Industry 4.0 yaudi
aufmthueamalulad 1o uaz Al annanuiitiauslunelvssansue e
walulagdiannsednduazaeufinmesuvsw ( NECTEC) ustmenyu aa1dun1sAny

/03ANT/ANNANIVITN NIARAAMNTIY WieNaUennTwsey nelutukazani

€

[

Haourvun Ranssulifedlunisduaiuvinszlinnnuannsalunismeaaiudiiiudy i

Y

DFeTH% fanuwinnunuaunaaulng wazaudnntnludandianer  dadu

')

Audnvuzvastiuiningluanissen 21

o
av a a ¥

o nsusunINglFInANYININSANINUIteMNeTeumAlulad  loT  wag Al 970

UNAMUATEALHELNS FUINTANTIVINTTLAUUI U Msventn@nwidlanuaula wan

dnauenthtuiseuly fanssuiitedumsdudsuiinee fianuansalunisniaaing

sy Afde1A3 danuvivivdualnuagaulng uazaduirmtluaiansidne

Fadunauanvuzvasiufinlnglurnisseil 21

Yo = Y] o A = Y Y v a Y a
® ﬂ"lﬁllE]“U‘VilnEJELﬁUﬂﬂﬂ‘U'Y‘UUﬂQQJﬂu (2-3 AL) LW@ﬂﬂUWQUﬂQWWUQWUL@QLﬂEJ'JﬂUW]ﬂIUIaEJ

¢ a o o

Suwmesidavasnasindenuiumaiiatyyiussivg niaslasuanudenlunisiily
Usegynaldluddnusedniu visonsussyndldlumnanisunmduasansisagy n1agsne
AAYAAMNTTU NITANUIANVUAT N15iNwAT NTNAnwaule el aweidusey

muszezafaeuimun lnailemiiduaue  egtey Aeausenaumy ¥ann1y/
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an1ilnenssu/esdusznaundn wedesdlefltlsun g15au$ womiuas in3eile
gUnsaidiinvsedindg mwlusunsuuasduneuiimedya Useivg foghams
Usggndltanuets  Ussifulgmidanedaveuneluladuasnansznuiiiisoynna
03 N3 uazdsay MaUszendlimaluladfitindnuidondnw (@130t
ameuni @sad viemspuiliendesnuszneumstiauaifaniule el
aansEnuTitaudy ) wionuananAnlunsudlelyvueausazynna 99
\domiiaueeufnnnmsduaiianuasdnadsifinnuvainvans Sany

A

Wnvetowayliavidindvansuesdu fAanssuiifadufanssunduasurinue

Anyaunsalummanudiidy $Udeld3 dauwiviuiuanuedeuln

wazanunIvluaansidnw  nisfensauma nsdeans waganusiuilaiuly

nshawduiin  weznisBadulussserussadnindalunudnuazaesiudio

neluanissun 21 uaz gudufanssuNwaun yinwe N1537udiesaul 2

(Collaboration) n15An#319855A (Creativity) n15@nsazaa1s (Communication)

LAZNI5ANILATIZY (Critical Thinking) A1unann1s 4C

o msusumnglitndnu usazau viins Wi Tassau du 1o Afnsdszendld
wedamalyanusyivg Swfunmsysansiuanuilumansdu q fifeades
Wewannlasanudl - aansoussgndldiunudiudu 9 1w sunesnssy fu
gna Tl videsudu 1 Mhaulauazivs  slewiiuldde  lnednAnwianise
Fonguuuumsitaun  Tasseuiiiuniswaiundiuvesveniduasitlmaiiang
Jnyqyuszng mugivlilasneulnsaaesanunsadeusefumaluladlfaneld
Taesolulff vidoasdoniau  TassuiiwiunisadsdaszAvgviouianssy
s 7nn51 Flalespeulnsaaes fsud  (Sensors)  gunsaididnmsetinddu 4

walulaglfansuavaunsalindoun  audunswanlUsunsuiNensadu Yuiin

Uszudana Ainsizvikazinlnudayalalail IneinfnwiResiaueiide
1AS997Y UagAMUATIMENIUNTIATIER pBnuUU waviauLlussey 9 @13

dnaualunwdinguedutessasas 50-75 % vaudemunaus) legldninug

wagrinweUfUanlanntuEey Sudu  mMsfinwmduniaindenasunaideyad1ess
annuany waslieuidetio  Ninwewarn1wsIngY W @131 nilsde do

a a ¢ & ¢ v = [ 1 A a o £ v A

anun Auled Wudu  Tee Banannishiaslinddnsuazninddunislygives

v a Ay < (% = ¥ A o . .
Hou Aanssuiiiedu asdenisiseuiuvunmisaslienssyin - (Active  learning)

wazldlassulugy  (Project-based learning) sauvisduasuvinwen1swmwn

PINNIIULALN158319855A ( Innovation and Creativity) 10 82ANUAASISULAY
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M3seuiienues MinvranusuRareuwasauansalumsndanany  gudy

1

AUN

AudnwuzvasUiuiningluanIssen 21 uavanunsaesleaiummans

a £ L o @ a Y o 1 = 1 .
Vg9 uanaN dadunanssuNimuinys n153axiasauta (Collaboration) N1

Ana¥19855A8 (Creativity) n15Anfadadns (Communication) Lazn1SANILATIZH

(Critical Thinking) m1uwénn1s 4C Wifugiseuy

(3) A5n15UseLiiung

MFAUNBUNINENAUZURNNT

Ly

nsdaveNan1sISmNUdIIL S eUTER TN THarinsIanseaulatl

av o a

nMsuLEUBNaNISANYINWITEANeITeIiU 10T wag Al
msthiaueransAnwduaenues  Rertumalulad oT waz Al
ATUEUDIATINUAY [OT

ANSEDUNANN ALY

nsaeulalgnalseu

WNAA 5 uHUNITEDULAZNITUTZIIUNE
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1. weun1saaU (WeuliaanAdainu Curriculum Mapping UazdanAABINUNLIAT 4 AITNAILINE

= Y =1
ﬂﬂiLiEJug‘U'e)\‘Mﬂﬂﬂ‘lﬂq)

o s - AaNTsuNISI3BUNTTHOU U 4.
dumun #IVD/3UALDEA 4 do s o YD
uazdofld N4l
0 o yaumnelitindnydn MAUTIEY 2 il
Jwnulszrivimsiay | @ dnfnwamsidoudisiunuy
inssrniseaulatl NECTEC dununeauladmuigaoundaly
ACE 2021 (5¥%1314 13-16 A& Line Openchat
5.A. 2564) NEWUANIALTEY | @ iinAnwdnTHsdunuILazdon
2 dleiun vuiinssaniseauladmuiulag
O  @UVBINISEUNUN LANVDINISIAIU
Imseaulad (uay | o Unfnwasuanudilaannisi
115909) sauduunweaula ddlu HCU
O  @IUYDIINTIANT E-Learning
poulal (Na91UTe9 doitle
NECTEC 1 1501 ® HCU E-Learning
USENLBNTUNIDDIANT
, ® https://www.nectec.or.th/ace202
MABAEINNTIN 1 1399
’ VA
waganItuNSAnE 1 ‘
< ® MS-PowerPoint/Canva/etc. upon
1594)
students
1 AAUTTYIY ANAUSTYY 2/2/0 | AMAUTIYY
(5/1/65) | @ yuziseazidenivn ®  JuTwaLBeAIY) JULUUIENS 0.0UFN3
(Course Introduction) SHUNSABULALLNI NS IALAY
MAMUANAUTBY NANTIUY Usziliuna NlminAnwnildiusiu
ATLIYUNITADU AT LAZATNOUNNILUARDANIA
NOUNNIBITUAN 9§ TR ASANY
uazUzluNg ®  0U-ROUANINEY 9 tiaUTEiEiy
® An Overview of loT Ananngiseu
®  MIUBUNNILIUNSANET | @  NITARALVISNATUITTULALATITTTH
AuAdflgnueanelny SRANwavRINIINGIaY (Baduly
walulag loT ANSITN 6 Usen1s vdu aaAnu
®  msEUINANITN Usendn wamn Jednd negysy)
SAUUFUNUIIBINSTU wazlagudeuliin@nwiniudin
97 NECTEC ACE 2021 AunanUveLATEgRaneLiies
waziSeudiesulddnn vaufienns
15
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UuRnungszdeuves
WIneNde Mskinasalunisaeu

Msblaziindvdns wazn1sensly

Tuasserussai v

®  UIYYUITNOUNITUNAIDLIRIY
MS-PowerPoint, e-books, Video
clips, wazsiulediAetes

o uuzih deUsznaumsdeu waz
wiasdayadedeing 9

Hoiild

® HCU e-Learning

® MS-PowerPoint/Video
clips/Course online/e-books

® Simulation software

® Computer Electronics
References website [Publish on
HCU e-Learning]

® Online conference system: MS-
Teams/Zoom/etc.

AAURUR AU UR AU URnng
® Ohm’s Law and basic o Anujuinsina1u3uamislingh 9.00gNs
electrical circuit (I, R V) Lﬁaﬁﬁuﬁm Multimeter

®  HNoUNSoNATUIUAIAIN
FUNIUINUOUFUDIAIAIUNIY
lAFY 9 WBUAUNIIAIUIAAN
INMATANAUNITAIUIUAT
Usanamalwihdilg@nwnanndu
1S8UNIAUTIYNY 28 Simulation
software Uazauniniase

Aofild

® MS-PowerPoint

® HCU E-Learning

® Simulation software

®  FsuyuLas Multimeter

® |oT References website [Publish
on HCU e-Learning]
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® Online conference system: MS-
Teams/Zoom/etc.
2 A1AUIIEYY NAUIIYY AMAUIIYY
(12/1/65) | ®  Overview of Embedded | ® UTIE18UTZNOUNITENAIDENIRIY 2/2/0 | 0.6dgNs
system and Electronics MS-PowerPoint, e-books, Video
circuit for loT clips, wazsiulediAetes
O Block diagram o poudmudy q feUssiiunug
O Schematic diagram A lavesinAned
O Electronic devices Hofile
and symbols ® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® Simulation software
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AU UR AU UR AU UR
® Basic electronic circuit e flneu Catalog 9993993 a.aifgm
devices and symbol alﬁﬂmaﬁﬂﬁ‘ﬁugmmﬂ e-books
®  NIULAUINAIIUNA o fnmuwiumUsinamisiniives
fnssan1siléeuvuann 19sdLannsedindeie Simulation
Inssansosulativesu software
NECTEC ACE 2021 o dhFnwninauenanumuiilesu
UBUNUY
* uReULaTLANIUABUAMNARLTIY
stuhaiteusauduen
dodild
® MS-PowerPoint
® HCU e-Learning
® Online conference system: MS-
Teams/Zoom/etc.
® (Other media upon student
3 NAUTTENY NAUTTENY 2/2/0 | AMAUTIEY
(19/1/65) | ® |oT Architecture and o  ysIBEUTENOUNMIENIOL1NIY 0.algns
17
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Components MS-PowerPoint, e-books, Video
clips, wazsiulediAetes
o paufmudu q ileUszisiung
A lavesinAng
Aoitld
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® Simulation software
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AAURUR AU UR AU URnng
® Simple electronic circuit o L%'Uuimiﬁwm“uad Proto @-ﬂ;ﬁsWi
design and assembly board/Breadboard a1n
(Using proto Simulation software
board/breadboard) e AnufuRnmmeaemaziseuinig
feraasdlannseiindednsirelngldy
gunsafBidnnseindiugiuuas
Proto board ¢78 Simulation
software UazaunIniase
Aofild
® MS-PowerPoint
® HCU e-Learning
® Simulation software
® Protoboard/Breadboard
o aulvaisuaysnsaiu
®  FunuLazvasn LED
® F-book: 200 Transistor Circuits
by Colin Mitchell
® 0T References website [Publish
on HCU e-Learning]
Online conference system: MS-
Teams/Zoom/etc.
q NMAUIIYY AMAUIIYY (2/2/0) | aAnAUTIENY
18
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(26/1/65) | ® 10T Applications ®  USIUEUTLNRUNTUNGIDE1RIY 0.algns
MS-PowerPoint, E-books, Video
clips, wazsiulediiiedes
o paummudy 9 evsziiunug
A lavesinAned
Hoiild
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® Online conference system: MS-
Teams/Zoom/etc.
® Other media upon Guest
speakers
AU UR AU UR AU UR
® Self-study proposal o dnmstanditedousetudiu 0.algws
presentation gunsaldidnnsedndiuuneeas
® Simple electronic circuit PCB
design and assembly doild
(Using soldering ® HCU e-Learning
technique) ® Protoboard/Breadboard
o gunsalBiAnnsedndfiAuites 1wy
aei angl Wauds sreeu Wi
® Video clips a15033nstinniiie
\Jousogunsaldidnnsetind
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
5 AIAUTIENY AAUTIYY (2/2/0) | arAUsTIENY
(2/2/65) | ® |oT Hardware and ®  UTIYYUILNOUNITUNAIDLNAIY 0.algNs
Interfaces MS-PowerPoint, E-books, Video
O  Microcontroller clips, wardiulesiiiendas
O Sensor o paufudy WleUszidiunnug
O Actuator A lavesinAned
® Pin diagram o Tiinfnwindietavein
19
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®  UBUWNIBITUNITANEN

lulasreulnsiaesdugunsalasa

UNAIUIL/UNAIY Usznaun1susseny
Jwansiideadosiu loT | @  8ndee19n13587 Data Sheet w84
uag Al Temperature and Humidity
sensor (DHT22 Sensor)
Aofild
® HCU e-Learning
®  MS-PowerPoint/Video
clips/Course online/e-books
®  Microcontroller (Arduino Uno,
Arduino Mega 2560, and
Raspberry Pi)
® MCU and Sensor datasheet
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AAUUR AAUUR AAUUR
® Introduction to o Anujiimeaedldnugendiuas 0.0lgws
Microcontroller board Arduino IDE fululaspaulnsalass
and basic programming 778 Simulator software Waz
® Connection between Qﬂmﬂj"ﬁﬂ
MCU and Sensors o adnegunaduulusunsuiie
ﬂ’)U@ﬂJﬂ’ﬁﬁ’]\‘i’lu‘Uﬂﬂ
lulpsaaulvsaiaesaingunsalass
URNEGRM
o AnUftRnsmaaeaiioiousns
¥aues Sensor fiaulaan
Simulation software LLaSQ‘Uﬂﬁiﬁ
934
Aofild
® MS-PowerPoint
® HCU e-Learning
® Arduino Simulation software
(Thinkercad)
® Arduino IDE
20
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® Microcontroller (Arduino
Uno/Mega 2560)
® https://www.arduino.cc,
® Protoboard/Breadboard
®  Jumper wired
® Diode (LED)
® Sensor (Individual sensor)
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
6 ANAUTTYNY ANAUTTYNY (2/2/0) | anAUTIY
(9/2/65) | ® |oT Hardware and o  ysIBUTENOUNIENIOY1NIY 0.algws
Interfaces MS-PowerPoint, E-books, Video
O Display devices clips, wazsiulesiiieadas
O  Storage devices o poudnwdy 9 iovszidiuaug
O  Communication AU lavesinAnw
devices e liinfAnwgsiee1a LCD, SD card
®  uaUNNElASINUAY loT module Waz NodeMCU iy
gUNI0ia%3 Usenaun1susseny
Aofild
® HCU e-Learning
®  MS-PowerPoint/Video
clips/Course online/e-books
® | CD, SD Card module, NodeMCU
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AAURUR AAUGUR AU R
o msdeusiogUnsaluansa | @ FnUftRnisidensie Display and 0.00gNs
wazgunsalduiindeyaiiu storage devices fiu
lulaspoulnsalaes laulaspoulnsalassiu Proto
° ﬂ’]ﬁL%EJuIUjLLﬂ§3JLﬁaﬂ’JUﬂu board #18 Simulation software
AMSYINLY4 wazgUNInlase
21
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o AnufiRnindeulusunsuiiie
Display devices/Storage mu@uﬂﬁﬁ?ﬁm%ﬂ
devices laulaspoulnsalaes fu
Display/Storage devices ¢
gaWAlIs Arduino IDE way
Simulation software LLaquﬂifﬂ
Budnnsetindfiieates
Aoitld
® HCU e-Learning
® Arduino Simulation software
(Thinkercad)
® Arduino IDE
®  Microcontroller (Arduino
Uno/Mega 2560)
® https://www.arduino.cc
® Protoboard/Breadboard
® Jumper wired
® | CD, SD Card module
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
7 AMAUIIEYY AMAUIIYY 2/2/0 N1AUIIYY
(16/2/65) | ®  prsuNEUBNANTITANEN o dnAnwilausnaniIsAnwAUAI 0.algns
Jungn Kunddeau ity Fenupunefumalulad loT
wialulad loT uaz Al wag Al
L4 O']iJ(ﬂE]‘ULLﬁSLL@ﬂLUgEJu@’NQJﬁﬂLﬁu
TN EULALE AR
dodild
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® Online conference system: MS-
Teams/Zoom/etc.
® (Other media upon students
22
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GHANT IGHANT AU UR
o msdeusiogunsaldeasiu| @  AnUjtRnisdense 0.00gNs
lulasroulnsalass Communication devices AU
) ﬂ’]jL%EquﬂjLLﬂjjJLﬁ@ﬂ’)Uﬂu "Luiﬂiﬂauimal,aa%ﬁu Proto
AMSVINUYDY board fae Simulation software
lulaspoulnsalass Au wazgunsalas
Communication devices | ®  AnUfiAnisideulusunsuiite
AUANNNTYINIUYDS
lulpspoulnsalass fu
Communication devices #1¢
foWAWIS Arduino IDE way
Simulation software LLaquﬂiiﬁ
3udnnsefindiiertos
Hoiild
® HCU e-Learning
® Arduino Simulation software
(Thinkercad, Wokwi)
® Arduino IDE
®  Microcontroller (Arduino
Uno/Mega 2560)
® https://www.arduino.cc
® Protoboard/Breadboard
® Jumper wired
® NodeMCU
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
8 gounananma (dian 3 4alua)
(26/2/65)
9 AIAUTTYNY AIAUTIENY (2/2/0) | aAUTTEY
(2/3/65) | ® |oT Communication and | ® US5818UsENBUNITINIIBENRIY 0.algNs
Networking MS-PowerPoint, E-books, Video
clips, wawsiulediiAeden
*  maufnAY 9 Lﬁ'aﬂimﬁummi
AN lavestinAn
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o TiinAnwgiieteensiuiiuay
wnanvesuildlunsiaunudu
loT
Aofild
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® 0T References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AAUUR AAUUR AAUUR
® IoT and Mobile platform | ®  AnUitAn1ndsulusunsuite 0.00gws
AIUANNTTIINNUYDS
lulaspaulnsaaes dugunsal
wietnglaeuasnshinsedeans
Joya pagreNALIT Arduino IDE,
mobile platform uazgunsaiase
Hofild
® HCU E-Learning
® MS-PowerPoint
® Mobile platform
® Arduino IDE
®  Microcontroller (Arduino Uno/
Mega 2560)
® https://www.arduino.cc
® NodeMCU ESP8266/ESP 32
® Protoboard/Breadboard
® Jumper wired
® 0T References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
10 AIAUTIYNY AIAUTIYNY (2/2/0) | anAussENY
(9/3/65) | @ misunaueatelasiy | @  dnAnwidiaueiidelaTaausu 0.00gNs
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a1 loT loT
* gumpULaTuanUABUALAATY
senintinfnwivenansdyaeu
Aofild
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® 0T References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AAUUR AAUUR AAUUR
® IoT and mobile platform | ® AnUftRn1ndeulusunsuiite 0.00gws
(cont.) AIVANNNTYINTUYDS
lulaspaulnsaaes dugunsal
wietnglaeuasnshinsedeans
Joya pagreNALIT Arduino IDE,
Mobile platform uazgunsaiass
Hofild
® HCU E-Learning
® MS-PowerPoint
® Mobile platform
® Arduino IDE
®  Microcontroller (Arduino Uno/
Mega 2560)
® https://www.arduino.cc
® NodeMCU ESP8266/ESP 32
® Protoboard/Breadboard
® Jumper wired
® 0T References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
11 AMAUIIEYY A1AUIIYY (2/72/0) | anAUsIYNY
(16/3/65) | ®  prsuEUBNANTITANEN e UnAnwlausNanIsAny 0.00gNs
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UNAUIFY/UNAY

a o o Yy W
AYINIINNYIVBINU loT

UNANLITY/UNAIMUIVINIGT]

W8IV 10T wag Al

waz Al o ouseULAzLANUAELAARLTL

serindnyivennsdiaou

Aofild

® HCU E-Learning

® MS-PowerPoint

® Video clips

® | CD Display

® SD Card module and SD Card

® |oT References website [Publish
on HCU e-Learning]

® Online conference system: MS-
Teams/Zoom/etc.

AU UR AU UR
® oT and Mobile o Tnuftinmadeulusunsiuile
application (cont.) AIUANNTTIINNUYDS

lulaspaulnsaaes fuaunsal
inSotneldaeuasnsiindodioans
Joya sagreNALIT Arduino IDE,
Mobile application uazgunsal
939

Aofild

® HCU E-Learning

® MS-PowerPoint

® Mobile application

® Arduino IDE

®  Microcontroller (Arduino Uno/
Mega 2560)

® https://www.arduino.cc

® NodeMCU ESP8266/ESP 32

® Protoboard/Breadboard

® Jumper wired

® |oT References website [Publish

on HCU e-Learning]
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® Online conference system: MS-
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Teams/Zoom/etc.
12 NAUIIYY NAUIIYY 2/2/0 AMAUIIYY
(23/3/65) | ® 0T Communication and | ® UTIEN8UTZNOUNITENAIDEIIRIY 0.00gNs
Networking (cont.) MS-PowerPoint, E-books, Video
clips, wazsiulediAetes
o paufmudu g ileUszisiunwg
A lavesinAn
Aofild
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AU UR AU UR AU UR
® oT and Mobile o InUjtRnindeulusunsuiite 0.0lgws
application (cont.) AIUANNTTINNUYDS
lulpsaeulvsaaes fdugunsnl
w3etnglfamauasnshindedeans
Joya sagrenALIT Arduino IDE,
Mobile application uazgunsal
939
Aofild
® HCU E-Learning
® MS-PowerPoint
® Mobile application
® Arduino IDE
®  Microcontroller (Arduino Uno/
Mega 2560)
® https://www.arduino.cc
® NodeMCU ESP8266/ESP 32
® Protoboard/Breadboard
® Jumper wired
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® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
13 NAUIIYY NAUIIYY (2/2/0) | aAnAUSIENY
(30/3/65) | ® Data and Information ®  y53818UTTNOUNIUNI0L19IY 0.00gNs
management in the loT MS-PowerPoint, E-books, Video
clips, wazsiulediAetes
o paufmudy g ileUszisiunwg
A lavesinAn
Aofild
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AAURUR AU UR AU UR
o nsunEuaAuNMLNlY | @  dnFAnwindueanunIntlunig 9.00gNs
NISWAILILATIUATY loT WALLATIUAIU loT (113
JowseuauniauvesgUnsal)
® mmammmamﬂﬁaummﬁmﬁu
senItnAnykaye19158Kaou
Aofild
® HCU e-Learning
® MS-PowerPoint
® MCU/Sensor/Electronics upon
students
® Online conference system: MS-
Teams, Zoom, Butter.us, and
etc.
® Other media upon students
14 NMAUIIYY NMAUIIYY (2/2/0) | aAnAUSTYNY
(6/4/65) | @ 0T Products and ®  U3IHEUTENOUNITLNIDLAIY 0.00gws
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UNYA Services, APl and MS-PowerPoint, E-books, Video
development tools clips, wazsiulediAeten
from Cornmercial o poufmudu q ileUszisiunwg
Platform | Imwwﬁﬂﬁ]‘uaqﬁﬂﬁﬂm
donld
® HCU e-Learning
® MS-PowerPoint/Video
clips/Course online/e-books
® |oT References website [Publish
on HCU e-Learning]
® Online conference system: MS-
Teams/Zoom/etc.
AU UR AU UR AU UR
o  MsHALlATIINMU loT | @ Un@ENwIINISHRILNLATIUAY 9.00gN3
loT AmelaAuuzivesease
Keou
Aofild
® HCU e-Learning
® MS-PowerPoint
® MCU/Sensor/Electronics upon
students
® Online conference system: MS-
Teams/Zoom/etc.
® (Other media upon students
15 NMAUIIEYY AMAUIIYY (2/72/0) | aAnAUIIYNY
(20/4/65) | ® 10T Technology and ®  U3588UITNBUNITENFIDY19E 0.0UgNs
Future trends MS-PowerPoint, E-books, Video
clips, wazsiuledfiiedes
o paufmudy WleUszidiunnug
AMulavesinAn
Aofild
® HCU E-Learning
® MS-PowerPoint
® Video clips
® 0T References website [Publish
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on HCU e-Learning]

® Online conference system: MS-

Teams/Zoom/etc.
AAUUR AAUUR AU R
o msmulassnuau loT | @  dnfnwiimu 0.00gNs
o  msunausAMuiImin | @ indAnwiausanuiiviilunig
¥94lAT99UAY loT WAULATIIUAIU loT (N3
AATIZAUAZDDNLUUTEU)
Aofild
® HCU e-Learning
® MS-PowerPoint
® MCU/Sensor/Electronics upon
students
® Online conference system: MS-
Teams/Zoom/etc.
® Other media upon students
16 AIAUTIYNY AAUTIYNY (2/2/0) | anAUTIY
(27/4/65) | @  Ethics, Security, and ®  U3IH18UTENOUNNTNAIDL9AIY 0.01gws
Privacy for loT MS-PowerPoint, E-books, Video
o mmuuazaqﬂﬁam clips, wazsiulediiAeden
sefvneugoulatsna | ® poURInNAY iteUszisiunwg
AU lavesinAnw
° wuwauﬁamuaza@ﬁwﬂu
AINTIU
dofild
® HCU e-Learning
® MS-PowerPoint
® MCU/Sensor/Electronics upon
students
® Online conference system: MS-
Teams/Zoom/etc.
® Other media upon students
AAUGUR AU UR AU R
o  msthauslassuaiy loT | @ UnfAnwrtiauslasinuaiu loT 0.algns
JOUAVINANYTO] soUA ANyl
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Aofild

® HCU e-Learning

® MS-PowerPoint

® MCU/Sensor/Electronics upon
students

® Online conference system: MS-
Teams/Zoom/etc.

® Other media upon students

yma.3
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2. uRuNSUsTEUNANTIREUS

yma.3

nanssuN1sUTEIIUY
NaN1sI3eu3 (U N5 UEUS189ATIUY NS T dnduvainis
dd e , dUaunyUseiiiu -
NNV AUYY N1FUNANNIAIA N1T UssLluna
doudanenia)

15,21,45 nsdtuseu msildusalududou AADANIANITANY 6%
wagnsasulu E-Learning

2.3,2.7.3.4,45,5.1 nsdsutaumngluiesU iR AADANIANITANT 10%
ADUIILADS

24,26,2.8,45,54 MFUNAUDNANITTITILUAUNUY U7 1 uaz 2 4%
U5 gaInnNsvsenuingsanig
pooulay

15,2.1,24,26,28, 4.5, MIULAUINANTIIANYIAUAIIANY FUnn9T 4 uaz 7 10%

5.4 AULDY

2.1,24,28,45, 54 mMaiaveranisAnwWITed FUniTl 9 uaz 11 10%
\Aertesulelefiuarlyauseiug

1.5,2.1,23, 24,26, 2.8, msiauslassusulelod FUniii 10, 12-16 15%

3.4,45,51,54

2.1,2.6,28,5.1 ATEDUNANAIA &Uavii 8 20%

1.5,2.1,23,26,28,5.1 A1sgauUanana oo 17 25%
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1.  @swaznisdedidnnsaindundnilylunisiseunisaou

yma.3

Yanlede

NMNUszNau

IOT-OPEN.EU consortium partners collective monography. (2016-
2019). Erasmus+. I0T-Open.EU

Introduction
fo the loT

Tutorialspoint. (2016). Internet of Things.

Simon Monk. (2017). “Electronics Cookbook”. O’Reilly, Printed in
USA.

Electronics
Cookbook

David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Robert Barton,
Jerome Henry. (2017). “loT Fundamentals: Networking
Technologies, Protocols, and Use Cases for the Internet of Things”.

Cisco Press. Printed in USA.

Kimmo Karvinen & Tero Karvinen. (2014). “Make: Getting Started
with Sensors”. Maker Media, Inc., Printed in USA.

fili Make:
i Getting
if Started with

Neil Cameron, “Arduino Applied: Comprehensive Projects for

Everyday Electronics”, APress, UK: 2019.

Arduino
Applied
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Peter Hoddie and Lizzie Prader. (2020). “loT Development for ESP32

and ESP8266 with JavaScript: A Practical Guide to XS and the
Moddable SDK”. APRESS. Printed in USA.

loT Develop
for ESP32 and

ESP8266 with
JavaScript

YeUs3su Ams19ngna (2556). “nulwiuazidnnsetindilesiu (Basic

Electrical and Electronics”. US®% %Lﬁﬂglﬂ‘fj’u 300 (UAVU) .
NIANNUVIUAT.

2.

2.1 s@eeuUsenau

landseulsenau/dediannseiind/unad19dedug MinAnwiATeURLLAY

VNG

AMNUITNBU

U0 Wuwe (2561). “msifisunagnisussendldanulusinsy

Arduino”. Us¥W Tidagiadu 1R W) . nFamNIUAS.

HALAS. WENT Wl (2560). “AuAsnisldnululasreulnsaiaes

(Microcontroller Arduino)”. US&w %Léﬂgmﬁu 90 (UAVU) .
ﬂ?QLV]Wll‘Vi"IUﬂi

John Nussey (2018). “Arduino® For Dummies®”. John Wiley &
Sons, Inc. Canada.

Arduino

P s

o ok

ARDUINO

> 3
oL

dummies

Bob Dukish (2018). “Coding the Arduino: Building Fun Programs,

Games, and Electronic Projects”. APress, USA.
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https://www.arduino.cc

https://wokwi.com/

https://www.tutorialspoint.com/internet of things/index.htm

https://www.javatpoint.com/iot-internet-of-things

https://electronicsforu.com

https://www.virtualbreadboard.com/docs

https://www.tinkercad.com

https://www.tutorialspoint.com/basic_electronics/index.htm

https://www.javatpoint.com/digital-electronics
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