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NIWSJU Arduino
dKSuYISuaU

Tuuniisnd wiwo:wNNAUTUSINAUTaNuoY Arduino Tunwn31v TR$3WUADD:Ts
unfUfgdus:1asuondvls wadoundulukidundoniuiduuiuovudsn
MsIFDNIEUDSO Arduino IWDNNSFINLA NISWEUUNANB:NAUSIANNSDTUNS
na:Nsidaulusinsy DYAUS:NDUUDVNNSWIUU Arduino Projects 1@D0DUIIKAD
ISuudiwuiAufusUuovAaU VDO idavedogvlnsuLIULINIEINOTaN
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Arduino Apd:[s?

Arduino @a vasalulasnaulniaweinltsielynidnanduridszfugnnoidodluiss
AldnnIadfing (Electronics), 1937 tW#H (Circuit) uazn1T@sulysunia (Programming) lagd

lulasaaulniameslunsmuquaniniimue

ARDUINO

A NIV Arduino Logo ||a:ua§ns:uu1n5§‘1u Arduino UNO

lulasaaulnsataas (Microcontroller Unit : MCU) LﬂmaaimmmmﬁnﬁgﬂaaﬂLLUUMLﬁa
augumMIhnamzluszuuidad wieszuuanaInailidn (Embedded System) Toelululas
aaulnyamesiztsznoudialnsiasisas (Processor), WHaaAU3 (Memory) uazdiudande
adnsnldiaviag (1/70) %éﬁaagﬂiuu%ﬂﬁmﬁmﬁu (T wia'led) azduiiszuululas
aaulnamasiunsiuTzuuaaniees dumuieaduszuofidnni faanuaanintas
N7 me:ﬁﬁﬁwﬁlumsmqumiﬁnmagdi’l,uqﬂmni wiaiaoa I Wi Ad s uidudan
foaniiiues manTanuszuuilien lélugdnynl wiotn3oalF W dasmIssuulssIans
Lﬁamqumsﬁnm 3921908171677 lulasaeulnsataas Ae sruuaaulnsazuIatan

B3935 UUABNAIA a?‘mmﬂ Lan

Arduino Board Microcontroller

A sunaavckuvudvdU Microcontroller UU Arduino Board
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Arduino UDSOIWDNISANLA

'
oA

Warn ld@nsnivlodunanaad Arduino azwuINAHY
ﬁagaﬁ'aﬁuaguhﬁmmiﬁﬂmL’%Wi;ﬂﬂ;ﬂsl DEITURIT D

“Teaching, Inspiring and Empowering!” (https://www.arduino.

cc/education) wa@dl#LARIT 119 Arduino THanua @ iU
ﬁmmNﬁmﬁmﬁlﬁaaﬁuagumﬂmsﬁﬂ‘mLﬂuamaﬁa laod
m3nefmiieNuida “Arduino Education” uan sulyznay
ﬁmﬁmmﬁ%éﬁoﬁu‘[@s@%mmz:ymaﬁmmiﬁﬂm UNWEW
dlawn Seng LLa:ﬁnaaﬂLLUUﬂWiﬁ@ﬁWi@WﬂﬁanﬂymIaﬂ 1o

fihmangaaiium e szuy STEAM julnalg lilanauauad

ANABINITVDIBUNLI I ULATBNNITANE maawﬁﬂgm

mMIAnwluIzauengg

A Source : Intel 1Q

msfiafidédny Ao mymhlinng auausadhtaneluladléd Taawdullegluiiaves
TniTsuLazInMIANIINN Y AL uazialfnsfaiiiiluess 39lénad Arduino Education wuan
Lﬁﬂﬂﬁﬁ@ﬂﬁﬁﬁ]ﬁlﬁﬂﬁﬂqLi'j’m&l’]EJ Taeitiumsaslusunsy STEAM nig Aameinsenans
malulad JanIty adinaaad uazfals LﬂiaiaﬁumméﬁaamﬂaaQaau uazuniIsulunIe

msﬁﬂ‘mnm:ﬁu

gonUuMIAnE a1 suiaiand iUl Arduino.ce LﬁaLﬂuLmﬁioﬁﬂHﬁaHa THanuun

uniguluiidadiag lunainnaisis

Develop Arduino l@Sun1sganivegrendrssneluiiasnsdneneluszau
Arandnsnaeudane Tdaudsuminends /Aneds/aanuuwiae lugian

Engineer, Internet of Things, Robotics, Art L8z Design

Teach and Learn Ism,%'wﬁﬁywmmm\imaq Arduino Iwﬁﬂqmmauﬁfmmimﬁm%ﬂ

miﬁﬂm%muﬁﬂgm

Play laSylszandnmnlfrassunfinaluladves Arduino Aaasagmelu

WauuzhM I U MINMBNW a3INE iNenIaie waensuidym
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(0]

EDUCATION Arduino Engineering Kit
PROGRAMS

Starter Kit

Classroom Pack

Science Kit

Physics Lab
cTcGo!

crciol

Engineering Kit

CERTIFICATION

‘ »

A sUnanvivy Arduino Kits dkSuId@ngnaUNSUIIKIKW:AUAIIWGDYNTS

A sunaav Starter Kit Classroom Pack IWAINDAIKW:dKSUBUISEU

Aapunsidaulusinsuna:aunsmidIANNsaaNE

ARDUINO
KIT

PHYSICS LAB

A 0 Arduino Science Kit Physics Lab IKN:dKSUIGiNdsauUale (6vo1g 11-14)

auadladalagldadunily YouTube : “Arduino Science Kit Physics Lab”

www.youtube.com/watch?time continue=33&v=4-U3JcdMoeO&feature=emb title
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Arduino 9INAIANY §AVEVIKNJ

Sunnfusnigasmaissvesalulasnaulniamas ﬁﬁﬂﬁ@nvlﬁﬁwvlﬂ’lﬁﬁ‘yui@mmaéﬁm
aidnnyafinduazmadaullsunty Teneuiazduesa Arduino Wudsssnnanniialfidndszon
wispwsadlulaaoulniawafudniluaodszdsiium wnzuefalulasaaulniames
’Luaqﬂﬁauﬁa:ﬁ Arduino danududeu Buuien ﬁméﬁag\i f8 Wy Massimo Banzi wazifieus)
Seteiuaenuuuveielulasnoulniawesawadniidadn Arduino AlFude REIAILEAN

TSN uazinsuniayagamnizatvuafenuunni g

& v

fasduaIMITuaedn d1slifueda Arduino 13fidesludedy PIc wieldfidosda
Tulaseaulniameiasznadug alf salinengauazlonugeenndudoulumsiioud flanaas

o

mmfzﬁugﬁﬁﬁugmma@lﬁﬂmaﬁﬂé M36a1997 unzmadouldawhiu udenniiwludmsy
awmlu w3 audiusidinduusznunsadsunfivndiold $1 Arduino levhanedesfamsiiuadld
wazweneNyalszneliAunng ﬂuvlﬁgﬂ%uma%wﬁqﬂszﬁﬁﬁﬁaamﬁﬂmﬁwﬁmmmaz
Fuanm sl Radulundndtiuestuin Wihenduvendnisulidndmihelug wiss
1 WihdmsuEa e ﬁ%nm%iaaﬁamﬁ'ﬂmmamﬂmwmgﬂ qﬂmtﬁlﬁauﬁﬁﬁlmﬂ fiTu

NanuamunIntle launsgiinsdeaiuauiisunlasegseulanleaiag

ﬂmlmmwtﬂ%maalﬂsu RN
nlasiioad19Fen ﬂ\ﬂ,mn

ﬁmﬂ@ﬁﬁ%’nLmﬁuma’h‘lﬁﬁnﬂu
n2lanvas Massimo Banzi
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S9N Arduino WIUNTSUDNIATYUDY Massimo Banzi

T e

oy
g i forro s bfets: A
= Thing-

A onau “How Arduino is open-sourcing imagination | Massimo Banzi”

This talk was presented at an official TED conference https://www.ted.com

AUssangIINAaU

Tifanfiasfisman LﬁaumaqNwlﬁimamuﬂwawﬁyLm'gﬂ“msJ‘EsJ 8 1 usunufiazldde
Pneum e Weefilesy v wideniendiulsd THINGIVERSE winiilnanlws
wnlWdnidaudmsudoanande 3D Printer 13asit (eu3L) Fraumfaiii “Qmmmma%ﬁﬁa
699 ldhaiaTasiuIzLLGITe” Saduuwidaiiiausns The Economist andesliidunsyia
maqmmmmsm%@ﬁ 3 WUGBITAUENIT 3399 WEe3efl 4 Maafetudet Heanasauns

Towurasa Laen13TuInRaUDINNY TS INTIenIuea TN ukNLFI U sauiuAT NN

'
A

lawiuzasa losamuaansodnluluiulod THINGIVERSE iaenilnaanndimnadnindasly

o
6 aa o [i

lihazdulnd I3madsznevdusiugdnial utsmanduwds Idnasnueedlutiu dAsdunil

yosguruinhilvg Allauiuiuannmlanideianiueeiuuuiey uazluiansuninang

NaduediTas g mizlwlulawmuseia qulddndudesesynnalanieaiedmadlnn) Gy

'
A A

wanIniaineiuaaNNIAe INTIINATWINL 0.4, 1976 AILTEM Apple UazuIENaUY MAuLITy
A daludnlindduanniinaldviumgnirniaieg Au
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fINUN Arduino Projects fu YouTube

W ldn3uled www.youtube.com UWRIRUWAIIN “arduino project” luTaddun wIald

6

adgATammzlagiuaNadum lUsIndeuanuaula wu arduino project robot, arduino

spider robot, arduino robot arm, arduino stepper motor, arduino iot project (61w

Top 10 Arduino Projects 2020

Af1 Top 10 Arduino Projects 2020 | Mind Blowing Arduino School Projects t8aidnly
naddnanazwuisdidenludslsinddag Afdmwsznursazduaussdeyanisinuinaiia

DUNATUDIU LTU Required Hardware/Parts Required, Schematic, Circuit File, Arduino Code

01 Bluetooth Nurf Turret
http://bitly.ws/or8P

TOP 10 02 Gesture Controlled Robot
»“‘RDU|NO http://bitly.ws/or8T

03 Buzz Wire with Score Counter
PROJECTS http://bitly.ws/or8V

2020 04 Otto DIY Robot
http://bitly.ws/or94
05 Mind Controlled Drone
http://bitly.ws/or97
06 Sea Shells Light Music Box
http://bitly.ws/or9a
07 3D Printed Arduino Lawn Mower
http://bitly.ws/or9d
08 Web-Based Two-Player Game
http://bitly.ws/or9h
09 Control Robot Arm via Web
http://bitly.ws/or9o
10 Lightweight Arduino GSM Mobile Phone

http://bitly.ws/or9r

U Top 10 Arduino Projects 2020 | Mind Blowing Arduin... (Y ~ f’
Watch lateh"SiHare

A FAuKfu YouTube :

“Top 10 Arduino Projects 2020”
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DVAUS:NDUNISWCWU Arduino Projects

The word “Arduino” can mean 3 things

A Physical Piece A Programming A Community
of Hardware Environment & Philosophy

A sUNnanvovAUs:NDUNISWIWUN Arduino Projects

& o . o ' A o 66 & o ' o
03dU3znauBRIMIRAIMN Arduino azUsznaudie 3 d@ufihandszyndldvinusum
Toun

1. APhysical Piece of Hardware fia 9Un304ua30 Arduino fIlFlumsdszaianauazaiugy

9Unynl Sensors 61199 dalulasnaulniaiassd https://store.arduino.cc

[©,0] sToRE PRODUCTS v  SPECIAL OFFERS  MOST POPULAR  ARDUINO CLOUD

Sort by Bestselling v Show 24 36 48

Arduino Uno Rev3 $23.00
Arduino Uno is a microcontroller board based on the ATmega328P ADD TO CART
(datasheet). It has 14 digital input/output pins (of which 6 can be

used as PWM outputs), 6 analog inputs, a 16 MHz ceramic

. QUICK SHOP
resonator (CSTCE16MOV53-R0), a USB connection, a power jack, an %
ICSP header and a reset button. It contains ev... g
&
View full details -]
=] Arduino Starter Kit Multi-language $91.90

ARDUINO . . . U
Quickly and easily get started with learning electronics using the CHOOSE OPTIONS
Arduino Starter Kit, which have a universal appeal to STEM fans
at home, businesses in STEAM industries, and schools alike. No

prior experience is required, as the kits introduce both coding
and electronics through fun, engaging, ... @ Help

QUICK SHOP

View full details

A NMWIFavMoevUIvaIUYDY Arduino Hardware
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SYNUDSONINSSIUYDY
Arduino l1a:punsnuIasy

1IS7(639nAU Arduino TumwsauAuTUIdfuunisn dksuilokfuuni 2 G
IsTe:avanfusigaziSanuovaunsniningdu IWog3udsalinsnoulnsalaosi
dauUs:noud:IsUY dulkulKiNAMD:Ts Tngv:iSUA Arduino UNO Afioidu
UDSOSUMNOSEIUAIKUN:EKSULISUAUINAGN KavnUuR:Iu:Uupsnns:nNa
duq AlASUAWTEN (Most Popular) W3dUIUzUNRUNSAIIASUBUY 1A:(T1IDE0
MsUs:eNAlEuIuuDSO Arduino AU Sensors




$ONUDSOINSEILUDY Arduino la:pUNSNIIASW

TX RX LEDs Digital Pins
O

Reset Buttono

USB Connector©

USB Interface Chipo ICSP Header

Crystal Oscillator o

Voltage Regulatoro o Microcontroller

e e = 4 (ATmega328P)

O
Power Port Analog Input Pins

A suUnanvaduus:nduudvLUDSO Arduino UNO Rev 3

® PWM Aoo:ls?

PWM #an191nenI1 “Pulse Width Modulation” fia tnalianisilfeusisanudlimunzay

AUMIRIFYYIM wIafiiTundn “Modulation” pnlfiNarinviadeanuudasiuiyyiu

'
A

Wag (Pulse) Saiilusynnlwian

o

snwuziunfulmvion diNssaniue High v3a Low

i
daiasminuliiTes g rananndyuudanuniuHighlunilssau (Period) Huszgnisund

=

“anunTIRaE” (Pulse Width) Seflouuzaaiuilafifud dagy

PWM 1Tunaiiafl Arduino Tflunismiuguiees

Period

wulfamuauanuiivesanadiwihnizuanss g, | | | | |

(DC  Motor), muqunww%fll,l,awaamaml,aaé‘ﬁ
(Dimming LED) 1fluéiu 1law1 (Pin) uuuaiann s [ [T _JL Tl

Enable Wailaldau PWM Suazaieanuiai 100%J | | | | |

~ 500 Hz luanznyaunmsvinanuazilasullany

o
o

WA Saa S lFE e A sUnaovIUdSIBUAUDYATYNIIN Pulse
U
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Battery Power
Connector Adapter

IS

Type B
USB Port

USB Cable

A sunanowdsn USB Type B dKSuidoucidAUADUWIINDSAULDSA Arduino UNO

twuAQISUAUNISAIVIULDYUDSA (Flash Arduino Bootloader)

luﬂﬁﬁuﬂgﬂﬁ@L?'m”mmiﬁwmmawa%@ (Flash Bootloader) lnal 1:daaduunsafingg
Bootloader a3l Bootloader Section Tuufimthsanud lagunfusisandouiuadudl
IC NauazTANTAIUULHY PCB mm:ﬁémﬁ@l%ﬂwimﬂaﬂmaLaaﬁ‘mﬁw T Atmel %30
Microchip 1@1@384 ICSP Header (In-Circuit Serial Programming) Hrunuasanelddmnsy
uamnlns §mSUUase Arduino UNO 928 ICSP Headers 1519 2 %2 sandlsdmSuunand

ATmegal6U2 fidumuis ICSP2 gaudnisnsuunandl ATmega328 fiehumnis ICSP1 o931

ICSP2 for Atmega16U

Bootloader program in Bootloader section of Arduino
Writes hex code received from Arduino IDE
directly into Application flash section

ICSP1 for Atmega328P

2
Application Section Micro

HexCode
writes to

Bootloader Section e 0.0)

Arduino ICSP Headers cosy Arduino

A sUIaavKuv ICSP Header UUUDSO Arduino UNO 11a:3sIWay

www.electronicwings.com/arduino/basics-to-developing-bootloader-for-arduino
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UDSO Arduino LEONARDO (with Headers)

LEONARDO uan@inuasadus fa 155dlulasaeulniaiaaiiu ATmega32ud 3iinns
U359 USB Communication o1t iwfewludd 3alddndudeslddvznianadisasannmean

¥ 1% LEONARDO U038 18130 1413318090100 0uand Aduasa 3a8adnld wanainiaei
W3 Virtual (CDC) Serial Port/COM 8né@ng

A §U||an\)ua§n Arduino LEONARDO with Headers Tuquua\)n"mq
windeasn1synanudnlaiudy 1deiulod YouTube uwdidumaddassaldd

aad : “DIY Arduino Mouse Joystick”

https://www.youtube.com/watch?v=t8mE layw5bo

aa1l : “Joystick as mouse using Arduino Leonardo”

https://www.youtube.com/watch?v=u0DYwo009Yo

aad : “Arduino Keyboard Emulator”
https://www.youtube.com/watch?v=SHIcliL4014&t=3s

a81 : “Which Arduino to Buy for Making Video Game Controllers?”
https://www.youtube.com/watch?v=kqdTL ICt8E
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Arduino LEONARDO iiluuasaiil¥duled ulasaaulnsaiaas (Microcontroller IC Chip) U
ATMEGA32U4 (Datasheet), Ua$a3znau@lu1nTuuasm sy m@ana 20 91 (7 18Ty
LNANA PWM LAz TRy IMesnIAen 12 97), ATAAANAAFTYLI0 16 MHz, Midauuy USB
Jack Type Micro-B, lW1183Ld6, ICSP Header Laz1lu Reset L%‘ﬂndwﬁnﬂﬁanﬂaﬂwqﬁﬁWLﬂuLﬁa
Tdnwasansrhnuvedlulasneulniawes Wedevasatuaaninmesdiose USB finsex

nuldnun (asdanuazudlinatuialfuuamaIunui )
MSIAOY TECH SPECS
Microcontroller (MCU) ATmega32u4

Operating Voltage 5V

Input Voltage (Recommended)  7-12 V

Input Voltage (Limits) 6-20V

Digital 170 Pins 20

PWM Channels 7

Analog Input Channels 12

DC Current per 1/0 Pin 40 mA

DC Current for 3.3 V Pin 50 mA

Flash Memory 32 KB (ATmega32u4) of which 4 KB used by bootloader
SRAM 2.5 KB (ATmega32u4)
EEPROM 1 KB (ATmega32u4)
Clock Speed 16 MHz

Length 68.6 mm

Width 53.3 mm

Weight 20 g
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Udya Sensors/Modules, Motors lla: Shields
Us:Innubv Sensors/Modules

Arduino Sensors/Modules \JugdnstisiaviaiaTud&anueia Arduino 1Hhaueu

@913 lae Sensors/Modules NG 1AL Arduino WLIAINANBUZNNT LTI UAIN

Sensors/Modules Examples

[BUIEDSADISV/RIS/IMU
(Accelerometer, Gyroscope
& IMU Sensors)

Accelerometer Gyroscope IMU Digital Compass
(MMA7361) (GY-61 ADXL335) (GY-9255 Magnetometer
IMU 9DOF) (MAG3110)
[BUIEDSINS: =NV N
(Distance/Range Q
Sensors)
Ultrasonic Infrared Ambient Light Laser Ranging
Sensor Distance Sensor | Sensor (VL6180) | Distance Sensor
(HY-SRFOS) (GP2YOA710KOF) (VL53LOX V2)

IBUIEDSIALIAzNISUDLIRU

(Optical & Vision Sensors) ‘W‘g
Camera Module Infrared Barrier | LDR Photoresistor Laser Module
(0V7670) Module (OV7670) | Sensor Module (0V7670)

(0V7670)

ol

Vibration Sensor | Microwave Motion  PIR Motion Sensor Knock Sensor
(801S) Sensor (HB100) (HC-SR501) (KY-031)

BUIBDSNSIMUNSIAGDUTKD
(Motion Sensors)
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Us:iNnnydv Arduino Shields

Arduino Shields \Jugunynhiaulddwivdewaiuuata Arduino launsaiuidiny

Digital Pin W8z Analog Pin SeBadinaiaiulnnuindannu Library Nosldanisnldnudaa

1@de Vl,a\ié"]aagjamﬂﬁumilﬁsuﬁwﬁamuqmaa LUIMNANBIULNT FEINUA 9T

Arduino Shields Examples

WIFI/ETHERNET

BLUETOOTH

Adafruit Bluefruit LE Shield 1Sheeld+ for i0S and Android
- Bluetooth LE for Arduino

DATA LOGGING

Adafruit Assembled Data Adafruit Ultimate GPS Logger Shield
Logging Shield
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Arduino Shields Examples

NFC/RFID

TOUCH

Adafruit 12 x Capacitive Touch Shield for Arduino - MPR121

Credit : www.adafruit.com

(Modvnasfdviuunsa Arduino AU Sensors

TumslFnuuaie Arduino lasdiulnnjazlfnuiiniuadnynl Sensors Luuege Lﬁamqu
wazdem3vheuauiidasniy aeesunerullsEndiitadn “Monitoring Solitary Bees Using
Open Technology” S'I‘i'qLﬂu‘[momimﬁwmmamﬂummaﬁmaquﬁmmmiﬁﬁwaa5@
windlugunastng Wulsiinduewns Mike Teachman fSosiasiauiituraufis fuwe Paul
Perrault e;mmmgiammaﬂwﬁmﬁu

13 '

HILEW (Mason Bee) azAnnAinIsufilanenaanniaiininu niaduiid (Honey Bee) loaiuau

13
1 6

auﬂuﬁaﬁf*ﬁauagjmuﬁwﬁa Julilrraizeaw ﬁaﬁuﬁm:ﬁmmaugﬂﬁ Taidifsu wanuuls

2 A '

FIUNDIVULNRT wmﬁmauﬁﬁﬂugmu AN UFDNITRNRNINFTVDI LU HAUIUITHA

o
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amaslewdeveslus Sndilae ﬂ’]iLﬂ’]@ﬂ@ﬂN@Wﬂ@ﬂiiN“ﬂadBﬁdLNﬁuﬁLL@iﬂzﬁ’Jﬁ]:mﬁUa%
ANNEINILLUTIRZG? ImEJ’L%LBnuLSﬁa%@@VL"iﬁﬁdﬁmﬂ%q llEdaemumasidnfuiiudasdla
TooimuasfilFaziiunuy Capacitive Sensor Al¥ATIITUANMUAREWIMITDIRINFUAD WA
aanande uatlfuatalulasnoulniaiaed Arduino UNO iuszuuaiuguniIviau deanlad
MITINvUAMTANEIRNEL 1nluE9usnTIT AT T UL T WA Dueanan Tt
LL@i”lﬁLﬁNmﬁ@ﬁamimaarfa*?‘iLLammmiﬁﬂaaﬂm%ﬁﬂ@iw weivzdaslfimumesoiiadug

LNULAN w%auﬁ‘umiﬁmmizuumﬁ@ﬁaﬂﬁlumﬁammﬁaQaﬁhmumﬂ

Microcontroller Board Data Logging Card

. uosnnay - UuRANAINIBUIBDS
2IUAINN 10 JUN | avflu SD Card nnq 10 3unn
L - - - -
= Sz
S W Q=
- +
Capacitive Temperature Humidity Atmospheric Light
Sensor Sensor Sensor Pressure Sensor
Sensor

N 4 _ .- 3 .
A §U||:-m\)||uun'lwmsn'nnuua\)msa\)uaumasqunssuua\)umuau

nngd aanTautinmvihinueeaniu 3 du el

1. & Input (Sensors) e mivTudeyanaraialdnniuimes 49 5 gadaya ldun

[

® (Capacitive Sensor I%Wiiﬂﬁuﬁmq lu‘ﬁ'ﬁda AR
® Temperature Sensor I%Glmﬁuqmmgﬁ

® Humidity Sensor ’L"Emuﬁumm%u

e Atmospheric Pressure Sensor MI0AMNAUEINA

o Light Sensor lFIaanuidnuas
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N1SIaonNyd Arduino
KIKuzAuNAslgvu

NdANRURVINIUU WANATUA Arduino Uunnwanoonuidushuduuin a:du
Tun1sidongd Arduino WNTEVIU SUTUR:EDVFANL Arduino Products ¥ TR
fiFanou3n wanAruADANAU da:NENIKUAUIAS SEUZINSUTKUIKIUN:EAU
viuanuru:Tku TugosoivssuifauaiuaiwalRIRuAILIONcvGaRULINGU
NIsasIvaDUURSANARDENIS ALKUOANAIUIAINDIRBUTAIIUSOUSDED
INOWD aWISOIWISTUNIEDNEDUDSOIAMIEAUIDY
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auANaulKuIKUIzAUlAS (Arduino Products)

mn@”amwgwﬁmﬁm%ﬁmmmm Arduino NHA@IMNgag10dun19nTs 1@un Boards,
Modules, Motors & Servos, Shields, Kits L8z Accessories A1 mmim"ﬁﬂﬂéﬁmgﬁuﬁﬂmdG]

Anan1enIn o www.arduino.cc IRenNY STORE Failunihiiuuansnemszudmimue

PIVNADINITANBITIUALD YA LTU MIULIRLIANY U MIWSsuneuRIUaua IR U
uweineIu namnddomsdoh a3 Arduino vsqniiuvasniniafion AananIniouiinaung
& A o A4 oo o pg = & .
vasaisnle luund “ﬁ\‘]aL"IlEJHVL@&E‘]JL‘H@%WJWSMHL’J‘UVL"E@ www.arduino.cc

1. Entry Level LﬁuﬂajuﬁuﬁwﬁaaﬂLLUU"L*‘ES?W%UQL‘%W"% siulFnuhsuasmanzazldiie
fﬁwﬂﬂiL%ﬂ@‘]‘f?mnﬂﬁwﬁuﬁalmjﬁﬁﬁoﬁn@,mma% (Maker) %uﬁﬂumjwﬁﬂi:ﬂau
51")8'1_183:@LLN::I&J@JN‘*?]IL‘ViNﬁxlumiL%ING?]’HL%‘UuiLﬁmﬁUU@‘%@aLﬁﬂﬂ‘iaﬁﬂﬁ AR PISTE
Iﬁ@mﬂ‘ﬁq@ Tugan133ous Arduino Starter Kit ﬁammm@lﬁaﬁﬂizﬂauﬁm 15 Unigu

Mzgouadsududniug v ldauioinmvilsidndoing Mumenide

STARTER KIT

ARDUINO NANO

dﬁARDUINO LE - ARDUINO MICRO

P T

{ ARDUINO NANO EVERY

A n&du Entry Level UDSONINSSIUSUCITVY IKW:FIKSULISUAU

www.arduino.cc/en/Main/Products
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gdWQINS
IWDNSISaUS Arduino

Circuit Drawing and Simulation

fuuni 1 v 3 1ISTARANNEINAULDSO Arduino Na:aUNsNIIASUCNY Buidu
IEDVNVDNSOINSALAU FIKSUUNA 4 :dEUNeludIULDVEDWAINSIAzNSITaU
WUsiinsu MnuniisnistiainsutingowainsaksudaulAanuiudondd doe:la
asukanmsiBaudunis € AUlUUNA 6 EKSUUNA 4 :iuzUngdwWdiIns3n
2 d@7u AN oWaINSa1KSUNSIZaudvS (Circuit Drawing) 1A=8DWAINSS1ADY
MISHYIUIINUUDSNDSY (Arduino Simulator) TnER:ITUNANLTIDEVITDVAU
IAwDIRIAGU IWaIDunusnwIKgawuihUAnudatunuipy
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Fritzing (Circuit Drawing)

“IKqwaniuzugdWAINSHUIDuIsNAIWS 131 13UTyE Arduino nuzuTRTE”

Fritzing Ao ldsunsuilfiaasnsdeveia Arduino lihfiugdnsnididnnsaiindlasldnw

ATANUNUVDI939 FWIDLFT 8 ULULIITINAN LazeanLUUa87993UULEY PCB lednday

F9ENNNTOUFAII93TLUFUUDY Breadboard, Schematic uaz PCB 161 uananitdsmnansnlioanuuy

wi'ly uazai19guEIu (Parts) va9gdnynididnniafinaduldiosdnee

000C-20000100000000)

i

L
TTTTTITITT

00000000 000000

Q
d
|
- T
L
£
i

Breadboard Schematic PCB

A sunaovovesfusunuuciog Aaswonlusinsu Fritzing

ANIAUYDVIUSIINSY Fritzing

1.

2.

Juasa Arduino LLa:qﬂnﬁzﬁﬁLﬁ 2I1ININNY TBITUMID L UITITRANVRN g3UUUY

g lEllsunIniina o ulaauasdwlnanaduaia Arduino lotuLA N Arduino IDE

WRUNLAEN

leFumaiamieiesiielvigamaslirinenas Arduino uazlenanimediannieting

TR

& o A [y
RWTOUTILANENINUAUDUS 1o
39ITUNIRBUITIBLANN IO AN LU DI 81
148319 PCB Layout iald lun1snfaeisiaiaddang
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8. lsunsvldTunmseanuuuind nsuaulunainunaisandn I uLinT=nINorIATIAY

9. dpwrueauladiialfiduurduanifouanuiuacurilszaumani

(vasawadw : https://forum.fritzing.org/)

10. HunSousaunsldauldsunsnuwiulod (https://fritzing.org/learning/)

onulkanna:andv Fritzing

1. WdNldnaulee http://fritzing.org Ll,a:ﬂﬁmw‘% Download

2. @UATRNITN Sign Up waz Login W1 lEemu

3. AdnAenaaldu | already paid WazAAniy Download

Fritzing Download

& 5 C O & fitingorg/download/ LORCAN:

i Apps [ Facebook W Twitter [ StockPhotos RoyS. G Google J' Joogl-Free URLS.. @ Goo2URL|URL Sho... » Other bookmarks

fritzin g s

Projects Parts Download Learning Services Contribute FORUM  FAB SIGN UP LOGIN

@x
The source code is available on Github, and

everyone is welcome to participate in the inect Management
development. kap

ke
We are asking you to pay 8€ (less than US$9) for i e i o B

this fullfeatured project

downloading the application. This way we can
management desktop app.

ensure future releases, bugfixes and features
€8

€25
TSNP

' H Fritzing Download

Pay & Download 02| & 5 C 0 & fiingorg/download/ % [ @
i Apps [ Facebook W Twitter [ StockPhotos,Royal.. G Google J' Joogl-Free URLS.. @ Goo2URL|URL Sho... » Other bookmarks

fritzing =

Projects Parts Download Learning Services Contribute FORUM x peeidcpremier v

®x
The source code is available on Github, and o

Project Management
everyone is welcome to participate in the

development.

Please consider to fund Fritzing before downloading
the application.

ak free from your browser with
this full-featured project
management desktop app.

Projects
Follow the leader

® lalready paid

€8

€25

Download 03!
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IKALFINBINSIEVUTUSIINSU Fritzing IWUIGUNVDDUTAU

Lﬁaamnﬁﬁaﬁammﬁl,ﬁu"l,ﬂﬁmzmumimiL’%Wﬁ URERIWANEZNIUNITYN Lab URe
Project "LnJVLﬁLﬁuaauﬁugmmﬂ%mﬂﬁﬁumu wiamadeuldsunsy Jaudsinidudasdnm
GG I@smmmvﬁﬂﬂL’%‘ﬂui”lﬁﬁﬁuvlmﬁmm Fritzing ﬁmwﬁﬂ Learning lumde Getting
Started Seazduni3oulidnmnitugiuasunnides 8019 YouTube Tutorial Channel l¥iglu

EULLUU%ﬁIaﬁﬂﬁm

= OVoulube "

tribute | FORUM | FAB. SIGNUP LOGIN

Blog

Getting Started Reference
n

Translations

Breadboard View Warlabans

A sUNaovKUI3UIWY Learning 1Az YouTube Channel ¥pvi3ulya Fritzing & kSUANUINISIGLIU

Tinkercad (Arduino Simulator)

Tinkercad fia naaiadusasmarduasluuunsoaular ualasfofiezelunsiinga
Aeuflazadoiuduanes g LL@i*?'imﬁmﬁuﬁusluwfzmQJVLﬂﬁ'm%aaﬁaﬁ‘*ﬁwiumiﬁwm Program,
Simulate, Assembly 1un9 Electronics F9aztslumITaesnmIcelsaTionaga U aus 199
el Fuese TslumssenuuuuazaaaNUELNY WINATTBENUULTHAANEG wananit
é”mﬂlhUIuHWiW@uuwiﬂime“ﬁalugﬂmaa Code (muldsunsuuuudaniiu) wia CodeBlocks

(M ldsunsuuuundnildnisedn-ain-119)
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a72uuUs:NDUUDVIDUIWY Learn Arduino

YOWAINSIWDNSISUUS Arduino
Circuit Drawing and Simulation

wihiuwa Learn Arduino MimaclFlumaiioud Arduino azudseaniiu 3 @unang

1éun Lesson Area (89uUNI381), Workplane Area (§IuNUN&IMIUGD1993/U32n0oUTUaIW)

W8z Component Area (3uLEAIIBNNIRUNTOL) duduuwadudaziuiazduunuaIadle

(Toolbar)

e 1A30942W049 Lesson Area 3111 Menu Lesson ﬁﬂwﬂﬁmﬁu%ﬁ’l—maﬂﬁéﬁ %38 Move

ldgsmdendasnyle

° 1A30932283 Workplane Area 9:ilamauiing1u 'léiun Rotate, Trash, Undo, Redo,

Annotation LRz View/Hide

° ﬂuﬁﬁﬁﬂ‘i’fa’mﬁ’ﬂﬂ léun Code, Start/Stop Simulation, Export W&z Share

(Uuamilldldineadeslasnssny Component Area udiilutlulfaunaninalyl)

Menu Lesson

D whh Digital Output

Blink an LED With
Digital Output

Let's learn how to blink an LED
(light emitting diode) using
Arduino’s digital output. If
you're new to Arduino, this is a
great place to start. We'll
connect an LED to the Arduino
Uno and compose a simple
program to turn the LED on
and off. Here in Tinkercad
Circuits, you can explore the
sample circuit and build your
own right next to it

P Start Simulation

TiT]

@03 Blink an LD With Digital Output
[c[a[o]

Z2a @ &« A~ [E ©| simulator time: 00:00:08.575

Component
List

o\___n = ‘
[kl Stop Simulation Export Share

s

Arduino Y=

Search

-= =

i
Breadboard Blink

-

) il
Debous

State Change

Lesson Area

Workplane Area

Component
Area



e
R St simutating

Click the Start
Simulation Button

Instructions

1. Click on the Start simulator
button located at the right of
the toolbar.

2. Continue to the next step.

P Start Simulation

i

Start Simulating

M « »~ B ©

Eﬁ Red -

Green
Yellow
Orange

Red
White

Kaonadiv
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O-e

Code P StartSimulation Export Share

starers |l =
Basic =

Search
\
B (
b ; i
LED Light Up LED Dimmer

LED Switch Multiple LEDS

b5
g

RGE LED

DC Motor



CHAPTER

05

IsSUldviuudsa Arduino ASLIISN

How to get started with Arduino

IDDIsIANFUlNEDUDSN Arduino HAzIAUNPIUGDIA) IdKaneAUALAOUNIK
IGedAu A Tugvssudupdvlsiuuasn? unlAodsMsiSuAUIELIULDSO
Arduino ASDUAANNISANAVEDWEINS Msiddicid Arduino IDE AU Arduino Board
CioAUNISISEUSANISNLAU Built-in Examples Togfudunaudgsuaoliisuiu
Govdnnu:a:lsuinun IAIDOQMdEIIAzBUMAUIING Document Project
tio2vvsauuU TkanlAnavuasn Fvinawaaws na:rdnumpdvduA




nvidonfunasidaulusinsy

vasa Arduino tuazvhazlyldldimemnlufigasaaiugunviinu lasgadtisns:

Fasduuduninnaaniiaesuddluaadnlnuese iNalduasarinauaunisdesnis laens
A f R« A & & & f ¥ o & 6 a

MNABNNUADSTITUNLIaTans nds@ansanausuainunrualseloon Tumsdau

TAAFINIBLAAGAY (Coding) L1 LRBNTH 2 M3 Gadl

- - 1. ArduinoWeb Editor (Coding Online) fia N31i11
TisunsnEunnaulat %3a Arduino Cloud

[ sketchbook SEARCH SKETCHBOOK Q sketch_junlaino ReadMe.adoc
ORDERING BY LAST MODIFED

& sketch_junla ©

L, T Ayl arduino.cc nydifidiasiansany

B sketch_reb27b a f = o o
: dunasinalunm s ldouldsunsvuuy

serial.printin("Hello Arduino Web edit{

& sketch_feb27a 10

Online IDE l3@asdaasllsunInadaiad 131

3303 uulUsunINEHIUNY Arduino Web

I Editor 1@ lag@adn? Code Online W& Login

WadinlFnu szdngnihaaasgy

A sUIaavi3uiwo Arduino Web Editor

@ st etz | Ao I 2001 -~ o x| 2. Arduino IDE (Coding Offline) L{un131liau

File Edit Sketch Tools Help

N e T ldsunsuvuasufaesvadslasludod
T dadumosida nididasnniInaauas
fadsldsunsuasluaiosnanfialmesnon
s IaeidanInaed Arduino IDE enuvzunyfianig
Po91n3 IR N RINA ST MnTudads

Tdsunsvanvtusauw wazidaldsuninae

Ln1,Coll UTF-8 C++ X No boardselected Q

Usingnihaeassy
A sunaovkindwlusinsy

Arduino IDE
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How to get started with Arduino

Nsidaulusiinsuuu Arduino IDE ASVIISN

Step 1 oUTKaana:aaav Arduino IDE

Arduino IDE 1Huldsunsulfideuldsunsy wiagaddiaunsowlasmmnuysdidila
(Human-Readable) Faluniidia nmw C/C++ lunmNaauineaaiidnla (Machine-Readable)
Wuaaanlwaad (Compiler) udrawlnaalWalusunsuilsuasuuuate Arduino LNl

YU NI ledouldsunsn'’ls

[0'0) WARDWARE  SOFTWARE  CLOUD  DOCUMENTATION v  COMMUNITY v  BLOG  ABOUT
Downloads
DOWNLOAD OPTIONS
Arduino IDE 1.8.19 T —————
Windows zp file

Windows app Win&.1or10 | Get -3

The open-source Arduino Software (IDE) makes it easy to write code
and upload it to the board. This software can be used with any
Arduino board.

Linux 32 bits
Linux 64 bits
Linux ARM 32 bits

Refer to the Getting Started page for Installation instructions. !
Linux AR 64 bits

souRce cope Mac 05 X 10.100r newer
Active development of the Arduino software is hosted by GitHub.
See the Instructions for building the code. Latest release source
code archives are available here. The archives are PGP-signed so
they can be verified using this gpg key.

A Buiwdnuikanlusinsy Arduino IDE

https://www.arduino.cc/en/software

Woaunaauazinaslusunsa Arduino IDE &5audn Wattlalfnuaisuinazlsing

wihdaldsunsumlaunuudasTuuszuud jadniiuandranu dagy

@ sketch_octo8a | Arduino 1.8.10 - o x LX) sketch_oct08a | Arduino 1.8.10 sketch_oct08a | Arduino 1.8.10

File Edit Sketch Tools Help

it Sketch Tools Help

sketeh_oct0ga etup() {

// put your setup code here, to run once:

id setup() {
// put your setup code here, to run once: r setup code here, to run once:
i
oid loop() {
/7 put your main code here, to run repeatedly: void loop() {

void loop() ( o
// put your main code here, to run repeatedly: // put your main code here, to run repeatedly: |
)
) )

Windows macOS Linux

A KUY0NUsINSY Arduino IDE
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Step 3.3 NNaovIdaulUsINSUUU Arduino IDE ASVIISN
1. L?AJ‘EluIﬂiLLﬂillLLa@{]N&aﬂﬂ‘ﬂ%‘]‘ﬁﬁﬁ"ﬂa Serial Monitor

2. @aniu Verify Laz Upload

@ Aj_NesT._the_Series | Arduino 1.8.10 - o X <T.the_Series | Arduino 1.8.10
File Edit Sketch Tools Help Fil it Sketch Tools Help

20 HEH

Aj_NesT_the_Series

setup() {

p( {

e K = // put your setup code here, to run once:
// put your setup code here, to run once:

Serial.begin(9600); 20000

}
} q
k 3 ¥ i {

p() { // put your main code here, to run repeatedly:
// put your main code here, to run repeatedly: Sarial.p I1n("Hello Arduino IDE");

Serial.b

Serial.println("Hello Arduino IDE"); }

Arduino/Genuino Uno on COM3

3. e Serial Monitor IN¥%1AA1 Baud Rate 11/ 9600 baud NRAWTWTINIDILURAIF1I

Hello Arduino IDE Juu33vialna uasiuioluiTaye

iUn Serial Monitor @& KSuSuAazIanvwa

, i Input Section fid
: = : duldAn Input

Hello Arduino IDE
Hello Arduino IDE
Hello Arduino IDE
Hello Arduino IDE
Hello Arduino IDE
Hello Arduino IDE
Hello Arduino IDE . o
tello Arduino IDE —————O Output Section AD
Hello Arduino IDE O

Hello Arduino IDE dadulianvua Output
Hello Arduino IDE e

heilo Arduine 102 funisnnaovifdiaw:
Hello Arduino IDE

s arunanvua

[ Autoscrol (] Show timestamp Newine. | [ss00baud | | Clear output
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How to get started with Arduino

NAFDUNITURAINATEAINN “Hello Arduino” U1 Serial Monitor hulisunsn Arduino Web

Editor

@ Arduino Editor

& c

[ sketchbook

Examples

B Libraries

@ Monitor

@ Help
14} Preferences

Q) Features usage

x +

at CoM3

Newline

Hello Arcuino
Hello Arcuino
Hello Arduino
Hello Arduino
Hello Arduino
Hello Arduino
Hello Arduino
Hello Arcuino
Hello Arcuino
Hello Arcuino
Hello Arduino
Hello Arduino
Hello Arduino
Hello Arduino
Hello Arduino
Hello Arcuino
Hello Arcuino
Hello Arcuino

[ AutoscroLL

8 createarduino.cc/editor/ajnestthe

PORT:  Arduino/Genuino Uno

9600 baud

SEND

DISCONNECT

3a63071-6264-4491-86e3

50c2
Aj_NesT_the_Series

Arduino/Genuino Uno at C...

Aj_NesT_the_Series.in ReadMe.adoc
B /

2

3

a

5+ void setup() {

6 Serial.begin(9600);

. )

s

9+ void loop() {

10 Serial.println(“Hello Arduino”);
u }

12

—
* & @

upcrape pLaN ) @

ess  SHARE

Success: Saved on your online Sketchbook and done uploading Aj_NesT_the_Series

]

NAFDUNIIIUTDANNIINNITANN “Hello Arduino :D” LaZLIAIBBNUY Serial Monitor b4

11/5un3% Arduino IDE

@ Aj_NesT_the_Series_HelloArduino | Arduino 1.8.10

File Edit Sketch Tools Help

Aj_NesT_the_Series_HelloArduino

Echo;
setup () {

// put your setup code here,

Serial. 7in (9600) ;

voi.

loop ()

// put your main code here,

if(Serial.available()
i
Echo = Serial
Serial.write (Echo);
}

)

da);

to run once:

to run repeatedly:

@ com3

Hello Arduino :D|

Autoscroll [] Show timestamp Newline v |9600baud Clear output
G - O
Send
Hello Arduino :D
Autoscroll [[] Show timestamp Newline: ~ | 9600 baud v Clear output
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NARDUNTILTBANNIINNITANA “Hello Arduino :D” LazUaAIaanUY Serial Monitor 11

T15un33 Arduino Web Editor

i?ml”aga Input T804 “Hello Arduino :D”

- o x
@ Arduino Editor x  +
<« C @ create.arduino.cc/editor/ajnesttheseries/72a63071-6264-4491- 0c2 * & @
x Aj_NesT_the_Series F 3
PORT:  Arduino/Genuino Uno ~/ =  Arduino/Genuino Unoat C... ~ ees SHARE
atcoms _ —
[ sketchbook Aj_NesT_the_Series.in ReadMe adoc v
Newline ~  9600baud  ~
1 byte Echo;
Examples w2
Hello Arduino :D SEND .begin(9600); e
geos S 4 =
£ Libraries . =
L] 6+ void loop()
5 7 if(Serial.available())
@ Monitor 8+ {
9 Echo = S
10 Serial.w
@ Hep n 3
il
11 Preferences
Success: Saved on your online Sketchbook and done uploading Aj_NesT_the_Series
() Features usage
&)
[ AutoscroLL DISCONNECT

uwxedfaya Input T8A10 “Hello Arduino :D” LuWiN98 Output 189 Serial Monitor

= o X

@ Arduino Editor x o+
72263071-6264-4491-86€3 * & @

x Aj_NesT_the_Series e}

c2

€« C @& create.arduino.cc/editor/aj

PORT:  Arduino/Genuino Uno ~/ => Arduino/Genuino Uno at C. ~ | sss  SHARE
at COM3 e e D

[ sketchbook Aj_NesT_the_Series.in ReadMe.adoc v

Newline v 9600 baud =

1 byte Echo;
Examples 2+ void setup() { 2
SE 3 Serial.begin(9660);
o — = ) =

£ Libraries 1o At 1 s =

fello Arcuino o B 010 10000 0

7 if(Serial.available())

@ Monitor
@ Help

14} preferences

Success: Saved on your online Sketchbook and done uploading Aj_NesT_the_Series

() Features usage

L]

[ AutoscroLL DISCONNECT
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6.1 NAUFEVL0D:ISUY (Arduino Programming)

waldnnaudlanisd@ouldsunsy Arduino Liﬁax@”aaiﬁau’hﬁﬁwﬁqaﬂﬂﬁmLa'uﬁw

wihFalRuitlduTwdmdnmualasudseaniu 3 ngu 1éun 1. Structures 2. Values uaz

3. Functions

6.1.1 lAasvasvnvheansnl (Structures)

Tassasanmshensal @o nauedUszinnlavsaiedslumadoullsuninuy Arduino

zadununsleuldsunsulasnild uadrsnuasanlasiaiams@auldsunsy Arduino 3=l

Watdu setup() uaz loop() lumarnuemizaasmsdisullsunsuaiuguueia Arduino

88 uAM&IUIANIATIRSY UTznau@ie

1. Sketch : @lUsunIuvian

2. Control Structure : ﬁwﬁqmuqmmiﬁwm

3. Further Syntax : lhgnIsnlasw

4. Operators : AIAAUNITFAY

Sketch

loop()
setup()

Control Structure
break
continue
do...while
else

for

goto

if

return
switch...case
while

Further Syntax

#define (define)
#include (include)

/**/ (block comment)

// (single line comment)
: (semicolon)

Arithmetic Operators

% (remainder)

* (multiplication)

+ (addition)

- (subtraction)

/ (division)

= (assignment operator)

Comparison Operators

I= (not equal to)

< (less than)

<= (less than or equal to)
== (equal to)

> (greater than)

>= (greater than or equal to)

Boolean Operators
I (logical not)
&& (logical and)
|| (logical or)

Pointer Access Operators
& (reference operator)
* (dereference operator)

Bitwise Operators
& (bitwise and)
<< (bitshift left)
>> (bitshift right)
~ (bitwise xor)

| (bitwise or)

~ (bitwise not)

Compound Operators

%= (compound remainder)
&= (compound bitwise and)
*= (compound multiplication)
++ (increment)

+= (compound addition)

-- (decrement)

-= (compound subtraction)
/= (compound division)

~= (compound bitwise xor)
|= (compound bitwise or)
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6.1.2 (‘TDIILJSIIa:Fhﬂ\)ﬁ (Values ; Variables, Constants)

Grudsuazanfi fe ﬂﬁjmi’wgaﬂiuﬂwﬁmu@ﬁmﬂi (Variables) uazeaIfivaIfILLs
(Constants) v89msi@oulysunsy Arduino luguiiezaieiumsdniumadeullsunia
Taomly uddnsfiuasefinsinuaailiiuiudsiu $demwzdniudoulysunsaou
Arduino 114 HIGH | LOW, INPUT | OUTPUT | INPUT_PULLUP, LED_BUILTIN (Judu

FHRLDYARRINITIANITAG LU TURLA1AIN UTenauaag

1. Constants : MIMAUAAIAIN

Data Types : THiadays

o & W DN

Utilities : ANRITIHDUY)

Constants Data Types Variable Scope & Qualifiers m
HIGH | LOW array const
INPUT | OUTPUT | INPUT_PULLUP bool scope
LED_BUILTIN boolean static
true | false byte volatile
Floating Point Constants char
Integer Constants double Utilities m
float PROGMEM
Conversion ﬁ‘ int sizeof()
(unsigned int) long
(unsigned long) short
byte() size_t
char() string
float() String()
int() unsigned char
long() unsigned int
word() unsigned long
void
word

Conversion : Miulasdszinniaya
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millis()

isWhitespace()

Digital 1/0 Math n
digitalRead() abs()
digitalWrite() constrain()
pinMode() map()
max()
min
Analog 1/0 Ov\fz)
analogRead() P
sq()
analogReference() sqrt()
analogWrite() “
Trigonometry
Zero, Due & MKR Family cos()
analogReadResolution() sin()
analogWriteResolution() tan()
Advanced 1/0 F)haracters n
noTone() isAlpha()
pulseln() isAlphaNumeric()
pulselnLong() iSASC”()
shiftin() isControl()
shiftOut() fSDIgIt()
tone() isGraph()
isHexadecimalDigit()
isLowerCase()
Time ﬂ isPrintable()
delay() isPunct()
delayMicroseconds() isSpace()
micros() isUpperCase()

msidaulusinsuAuANMSIU

Arduino Programming & Circuit Lab

Random Numbers
random()
randomSeed()

Bits and Bytes
bit()
bitClear()
bitRead()
bitSet()
bitWrite()
highByte()
lowByte()

External Interrupts 11
attachinterrupt()
detachlInterrupt()

H

Interrupts !
interrupts()
nolnterrupts()

Communication
Serial

Stream

usB
Keyboard

Mouse

INMITIVIINAIFIE199 VaIN T B8l IunTUUU Arduino Lvaliiiaanudile 13azan

SurhanuiainAudaeineg sumadouldsunsuhinmahanuuaziunlinuedals uasdo

= a A A a v a s . a &1 &
FINNTNANBIINURCLD LAY LWNLG]JJVL@V]L']UVL‘ITC‘]"UBG Arduino @]']Na{'lﬂ@lavl,ﬂu

https://www.arduino.cc/reference/en/

m
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Parameter :

Step 3:

06

Pin @0 M18L8991 Pin UnUBSA Arduino
Value : 61 HIGH (11D 1 V) w38 LOW (1ifu 0 V)

Flowchart Arduino Tutorial 2
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Tinkercad Output

B Serial Monitor v

Turn ON

Send || Clear Pﬂﬂ

[CR serial Monitor v

Turn ON
Turn OFF

Send || Clear N

R serial Monitor v

Turn ON
Turn OFF
Turn ON
Turn OFF
Turn ON
Turn OFF
Turn ON

Send @ Clear HP
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Arduino Board Output

.0

.0

coms

Turn ON

[ Autoscrol [] Show tmestamp

coms

[ Autoscroll [] Show timestamp 9%600baud | Clear output
© com3 - o X
Send
Turn ON )
Turn OFF
v
9600 baud v | Clear output

Turn ON
Turn OFF
Turn ON
Turn OFF
Turn ON
Turn OFF
Turn ON

[ Autoscroll [] Show timestamp
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9600 baud

v E Clear outpul
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Step 5 : SN1SNNAaoV Arduino Tutorial 12

Tinkercad

250

Arduino_Tutorial_12

1 int pinLed = 9;

2 int numBlinks = 5;

3 String MessageLedOn = "Turn ON";

4 String MessageLedOff = "Turn OFF";
5 void setup()

6 {

7 pinMode (pinLed, OUTPUT):;

8 digitalWrite(pinLed, LOW);

9 Serial.begin(9600):

10}

11 void loop ()
12§

13 //1: LED ON-OFF

14 digitalWrite(pinLed, HIGH):
1S Serial.println(MessageLedOn) ;
16 delay(1000) :

a7 digitalWrite (pinLed, LOW):;

18 Serial.println(MessageLedOff);
19 delay(1000):
20 //?2: TED _ON-OFF
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