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Arduino

1.1 Uasa Arduino

Arduino (919814 THARTuaTuY a6, 2005 WHululasaoulnsaimesiign
ponwuUULialiIn@nw7 Interaction Design Institute Ivrea 199 Ivrea Utsine Italy
IeldnaaaslumsSouiteanalddevesindnwuiissnueialulasreulnsaaesiu
affeduilsmuns wavfdnunsafauinisanuldseldsunsuivandd (Open
Sorce) warguuuumsidivulusunsumuaunmsinuildlassaiwosnnd dady
anadimsldnusgianirsunanuiu ildansadwedn Aduino ludssyndldani
Readestugunsaldidnnseiindliedg1aninewing vodn Arduino lsgnifaunetig
soreafllidenldiuniuaudeanisyesiaun Wy vade Arduino UNO uedn
Arduino Nano U3 Arduino Mega LHudiu Fauasaudazuuufaziidsaduayuiieguy
vasawanssfusenly uenani Tadliianuedadmiuidensefuuoin Arduino fe
Taeazi3undn Shields Wioaelfinsiueda Arduino Tl uasnsavhauldasaan

2

Ju

1.2 Arduino IDE

lUswnsudmsunisaiuaudesuuesa Arduino 1¥eL3undn Arduino IDE
a13001nanlewIN https://www.arduino.cc/en/Main/Software @siilvitaonly

lenangsyuud]dins Weailnasuuailvinuiudiadiasuuaseinauiomes
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Arduino Diecimila in Arduino Duemilanove Arduino UNO Arduino Leonardo Arduino Mega
Stoicheia (rev 2009b)

Arduino MEGA 2560 R3  Arduino MEGA 2560 R3  Arduino Nano Arduino Due LilyPad Arduino (rev
(front side)l3 (back side)i3 (ARM Cortex-M3 core) ~ 2007)

https://en.wikipedia.org/wiki/Arduino#Official_boards : 2561

o |

sUN 1.1 degnauesa Arduino WUUsa

Multiple shields can be Screw-terminal breakout  Adafruit Motor Shield Adafruit Datalogging HackARobot Fabric
stacked. In this example shield in a wing-type with screw terminals for  Shield with a Secure Shield — designed for
the top shield containsa format connection to motors Digital (SD) card slot and Arduino Nano to hook up
solderless breadboard. real-ime clock (RTC) motors and sensors such
chip as gyroscope or GPS,

and other breakout
boards such as WiFi,
Bluetooth, RF, etc.

https://en.wikipedia.org/wiki/Arduino#Official boards : 2561

5UM 1.2 fwg1suasa Shields Luuag 9
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@ Arduino - Software x U - a X
€ @ | httpsy//www.arduino.cc/en/Main/Software El ¢ Q Search 4+ A e 4 & =
I EEl CQ© - > @ eboy willl O - DEE S8 FT (3- b G-

Home Buy Download Products « Learning - Forum Support - LOG IN SIGN UP

DOWNLOAD ENGLISH A

Download the Arduino Software

Windows installer

ARDUINO 1.6.7 Windows 71P file for non admin install
The open-source Arduine Software (IDE) makes it easy to
write code and uplead it to the board. It runs on Mac OS X 10.7 Lion or newer
Windows, Mac OS X, and Linux. The environment is
ul i n Pri her .
written in Java and based o ‘ocessing and othe: Linux 32 bits
open-source software. 4
This software can be used with any Arduino board. Linux 64 bits
Refer to the Getting Started page for Installation
instructions. Release Notes

Source Code
Checksums

https://www.arduino.cc/en/Main/Software : 2561

507 1.3 nuladaniiivas Arduino IDE

U
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suilananindfndsindlvaninasiumhaaagun 1.4

Arduino Setup: License Agreement — X

Please review the license agreement before installing Arduino. If you
o accept all terms of the agreement, click I Agree.

GNU LESSER GENERAL PUBLIC LICENSE ~
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GNU Lesser General Public License incorporates the

terms and conditions of version 3 of the GNU General Public License,
supplemented by the additional permissions listed below.

Cancel | Nullsoft Install System v2.46 1Agree

= o
JUN 1.4 dannasmisldlusunsy
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dlonauLueasUsINgMienefegun 1.5

Arduino Setup: Installation Options = X

Check the components you want to install and uncheck the components
o you don't want to install. Click Next to continue.

Select components to install: Install Arduino software

Install USB driver

Create Start Menu shortcut
Create Desktop shortcut
Associate .ino files

Space required: 392.7MB

Cancel | Nullsoft Install Systerm v2.4t < Back | Next >

= <4

SUN 1.5 L@

U

oneondulunisiagalusunsy

dladensandulumsfiadslusunsuasanady Next szUsinguiiiaiedisgui 1.6

Arduino Setup: Installation Folder ~ X

folder, click Browse and select another folder. Click Install to start the

Setup will install Arduino in the following folder. To install in a different
o0
installation.

Destination Folder

C:\Program Files\Arduino)| Browse... |

Space required: 392.7MB
Space available: 59.4GB

Cancel Nullsoft Install System v2.46 < Back I Install

2/
a W

U 1.6 ideninaneiigAnAslusuny
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dladentnawmesfivzinslusunsuasa nady Install axUsingniinanadsgun 1.7

Arduino Setup: Installing =

Extract: ATmegaBOOT.txt

oo

JUN 1.7 Wsunsuagsliunsing

soaulusunsuAndasadu naty Close

Arduino Setup: Completed =

Completed
©;
Show details |

= a o 2/
UM 1.7 Wsunsudndaiouie
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Arduino

Weosdunsinfadsaaziilonsu

WUnTuUINAUR 1.8

vt desktop suttandniileasulusunsy

€ sketch_feb12a | Arduino 1.6.7

File Edit Sketch Tools Help

sketch_feb12a

// put

d setup() {

your setup code here,

put your main code

HodeMCUV2 (ES

to run repeatedly:

SP-12E Module), 80

d (3M SPIFFS) on COMS

5U# 1.8 Tsunsu Arduino IDE

JUTanthevoelusunsa Arduino d51easdensall

1. Yaus LaUMIEW 9

2. Yu Short cut Mdsildos

3. wn wanswelnsvedusunsumuaun1svineu Tunsdlidavaralusunsy

4. WUMLTYUAITIAIUANNITHY
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5. HUVLARUDAIN AMSUTZUNANAATEINTTVINGY

6. ApulgaLanINISYINTIUYaIlUswknsy Arduino IDE

& sketch_feb12a | Arduino 1.6.7 - O P-4
File Edit Sketch Tools Help

[

sketch_feb12a

roid setup() {

ut your secup code here, TO run once:

TNodeMCUV2 (ESP8266 ESP-12E Module), 80 MHz, Serial, 1156200, 4M (3M SPIFFS) on COMS

JU# 1.9 s1easideaniinilusunsu Arduino IDE

1.3 U93%n Arduino UNO

Tumlednauiazlduada Arduino UNO uuasavanlumsidauaaianuas

ﬁqgﬂﬁ' 1.10
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https://www.arduino.cc/en/Guide/Windows : 2561

“1J‘17i 1.10 UasA Arduino UNO

wagsuwmidldauremiseguuuesa Ay

Digital I/O Pins (2-13)

Ground Pin
AREF Pin

Serial Out (TX)
Serial In (RX)

Reset Button
ICSP for ATmegalbU2

On-Board LED
Power LED Indicator
TX&RXLED's

USB Plug

ICSP for ATmega328
ATmegal6U2 Microcontroller

Voltage Regulator ATmega328 Microcontroller

External Power Supply Plug

JTag E\ecﬂ onics

IOREF Pin Analog InputPins (0-5)
Reset Pin Voltage In Pin
3.3VPin Ground Pins

5V Pin

http://www.jtagelectronics.com/?p=75 : 2561

Uﬁ 1.11 fundanmg 9 983usda Arduino UNO
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@

Tnwsinggunsalunuasaiinthfinal

1. USB Plug : lifdmiuitiaunaiu Computer n1awosen USB iaduluanlusinsudn

UasA Arduino kasanglwliduuasm Arduino f7e

2. Reset Button : {utudmiuiian laun1snaduiliedoanislivesa Arduino i5u

TaRRUISEY

3. ICSP Port 41%3U Atmega16U2 : {Junasaiildifiolusunsudmannisvhaiuees
AtmegaléUz

4. Digital /O : 91 DO ¢ D13 wen9nil viawrfagvhvinfiaug Wadudae wu a1
DO waz D1 1Tuwn Tx wag Rx vean sdsdayawuveaynsy (Serial) , 91 D3, D5, D6, DY,
D10 way D11 Wurdwiudiayauuy PWM (Pluse Width Modulator)

5. ICSP Port 1%5U Atmega328 : unasniilfifiolusunsudnannisiiauaes
Atmega328

6. Atmega328 : LUu Microcontroller ldunuesa Arduino UNO
7. Analog I/O : Aausun A0 & A5

9. External Power Supply Plug : SulWnszuanssain Adapter 1a aﬁumﬁuagj
EMIN 7-12V

10. Atmegal6U2 : 4 Microcontroller 7% 1m 1748w USB to Serial 1 ¢

Atmega328 Asfnnanu Computer {1 Atmegal6U2
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11. Voltage In Pin : \uv@ildtounseiuainatwuenldivuesa Arduino lagdesd
WSIFULMINY 5V MnUoulsiAUKIUNIg External Power Supply Plug %191 Voltage

In Pin ARzdlussdiuwiniu 5V 91veenun
12. 5V Pin : LUy fidneusisunszianse 5V esnuviednglindugunsalansuen
13. 3.3V Pin : 1 uninsnssdiunsziansy 3.3V sanuednglindugunsalniguen

14. Ground Pins : {Jut1 ground Liieldrasiuiurasauiieliasuias munanns
1995k

15. IOREF Pin : {uiildinedsdmsudygausiuilddenseduaunsalnieuen
5V %38 3.3V

16. AREF Pin : {um#ilganedadmivdgygraussiudunmaundon
17. Power LED Indicator : LED uansinuosadlisssiuagliiemy

18. On-Board LED : LED 7islaatfuen D13 wlow1 D13 dd1ae3n 1 LED avaing uag

U

AzaUadilovn D13 dmA1aedan 0

19. TX & RX LEDs : LED uansanuziiieuain Arduino dins¥udsdioya 1w 1aasw

Tranlusunsuann Aduino IDE a3uase Arduino

1.4 31997 Arduino

AN5M9U Arduino 1539089U5A Arduino WA UABNAILADSEIUNIINE S
USB #iuase Arduino LED ON (AL387) agda119ud@nainuase Arduino Jluintasaann

ADLUNILADS Va991NUL YR LUTHASY Arduino IDE Juun
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gﬂﬁ 1,12 §aUD3A Arduino MNAUABLRMNDITHIUMIINESH USB

& sketch_feb24a | Arduino 1.6.7 - = X
File Edit Sketch Tools Help

sketch_feh24a

void setup() { ~
// put your setup code here, to run once:

‘/ put your main code here, to run repeatedly:

NodeMCU ESP-12E Module), 80 MHz, Serial, 115200, 4M (3M SPIFFS) on COMS

5U# 1.13 Wunsu Arduino IDE
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wiantuionuasa Arduino UNO 7y Tools

@ sketch_feb24a | Arduin 167 _ a %
File Edit Sketch Tools Help

Auto Format Ctri+T
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctri+Shift+M
Serial Plotter Ctrl+ShiftsL
Board: "Arduinc/Genuino Uno* 3
,n_‘\ i Port y Boards Manager...
sino AVR Board:
Programmer: "AVRISP mkil* 3 Arduino Yin
Burn Boatioader [® Arauino/Genuino Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK
Arduino Leonardo
Arduina/Genuino Micro
Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduino USB
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduino Robot Control
Arduino Robot Motor

Arduino Gemma
¥

sU 1.14 msidienuesn Arduino UNO

e A | w

Wetdenuasn Arduino UNO Tvivinisiden Com port 9sspauiimesfitdenseny

Ua$m Arduino

& sketch_feb24a | Arduino 1.6.7 = a %
File Edit Sketch Tools Help

Auto Format Cirl+T
Archive Sketch
Fix Encoding & Reload

P

Serial Monitor Ctri+Shift+M
Serial Plotter Ctri+Shift+L
Board: "Arduino/Genuino Uno™ >
0
Gt Fort L

Programmer: “AVRISP mkll* CONS N nORSERRIPC L)

Burn Bootloader

2 3

JUN 1.15 msiden Com port Tesmeniiinesigeudaiuuesa Arduino
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lUsNIu Arduino IDE azuans Com port UaspaNilaiiitinumnaiuuasn Arduino

313190971879

35U 1.16 Com port vanpuRImesNAausBTUVESA Arduino

[

AN ULU SN TUANY

=

il

@ sketch_feb24a | Arduino.. — [m}
File Edit Sketch Tools Help

sketch_feb24a

id setup() {

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

// put your main code here, to run repeatedly:

Weulusnsa

& sketch_feb24a | Arduino 1.6.7

Eile Edit Sketch Tools Help

f/@2n 13 uSIfiowoonan LED
//EHOAMSIIR 1000 = 1 Juni
(/8127 13 idusaeidpapnin LED 9:61
Z/ARNRRIMSINIR 1000 = 1 3w

21N

[/Fviuavizn 13 289u85@ Arduino viwwdwonwn Tapowd LED &

Arduino/Genuine Uno on COM3

https://www.arduino.cc/en/Tutorial/Blink : 2561

sU 1.17 Tsunsudnetng
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Wedouluwnsuaiainnisasivaeulusensunidsuliveianaianield lnenanyy

\A30IHNEgN (Verify) mnildoianainazilivendutdunuiu

€ sketch_feb24a | Arduino 1.6.7 — O X

File Edit Sketch Tools Help

sketch_febh24a

A
//TVuaTien 13 209u95a Arduino Vwiwduoimn Tesezil LED ool
/@9 13 dusuRiowponin LED 2:d1W
//ARNNAM TN 1000 = 1 Auni
al ___;(13, LOW);  //&1ven 13 “Liilusemionuonnan LED 2:Al
delay(2000) / MAUHNEMTHNIL 1000 = 1 Auni
b -

expected ' before ) token Copy error messages

Arduino/Genuino Uno on COM3

ﬂﬁ 1.18 LﬁJE)ﬁl‘i’Jﬁ]ﬁElUI‘UﬁLLﬂ‘ﬁJLLﬁ’JWU‘U?)Nﬂwa’Iﬂ

€ sketch_feb24a | Arduino 1.6.7 = O b
File Edit Sketch Tools Help

sketch_feb24a

void setup() { A
pinMode (13, OUTFUT); //AMRAT2N 13 20JU95A Arduine Wwnwlwomwn Tapezii LED @ony

//f32n 13 duseeiieaanin LED 2N
//MENIAIMIHWIL 1000 = 1 4w
B //81ven 13 “LiduseAiansaanin LED a=al
je;a'_.‘(ZOOO);] J/MUWRNAMEIIL 1000 = 1 fuai

U 1.19 Wonsivaaulusunsusaitinutonawain

ol
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Wansirvdaulusunsundrlunutatianain Andaudazdnlnanlusunsuatuase

Arduino laenafiduesosmuiegnasiuyi (Upload) iednlvanaiavedoninuwds

Monluanada (Done uploading) Taaseningsanluan d9ns LED Tx Wag Rx ULUDIA

Arduino 3gns¥nsudaunu

& sketch_feb24a | Arduino 1.6.7 —

Eile Edit Sketch Tools Help

sketch_feh24a

void setup() {

pinMode (13, CUTPUT); //fVBATH2N 13 289UD50 Arduino Wwnwdwown Taposdi LED @opg
}

void loop() {

digitalWrite (13, HIGH):; //&im21 13 dus9@u01woonan LED 2:d1N

delay(2000); //MWHNATMSHWNIR 1000 = 1 Ui

digitalWrite (13, LOW); //&¥2n 13 “LNiuseaid woanin LED 2=l

delay(2000); J/VWRNAINSINL 1000 = 1 3w

~

Arduino/Genuino Uno on COM3

JUT 1.20 WielUsunsudnlvaniasa

Walusunsuswlvaaniaia Nuesa Arduino LED fiw1 13 (B&u) fagaing

fnesmsiiainysuliu Alvanadilavvesnids delay(2000) ad Lag1ADINTIH

a9/ asnlafuafaraids delay
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JUM 1.21 vada Arduino Welusunsudnlvaniasa

d3u
] o= H ) v
UDsan Arduino Lﬁuuas‘mluimﬂauimaLaawgﬂaaﬂLLUULﬁa’Lfﬂmm"me
uninuaiakilasreulnsamesadunou laeausaNauIlUsknIUAIUANNITINIY
¢ v . o a ¢ )
Y93UBsAAIElUTLNTY Arduino IDE UuiASaIReNfiames waratslaulusunsuaiuay
MyNuURIUMsPousasenImaNiimeskasueion Arduino areneingiaad vin
Tvagaintunswaunldswnsulunasnenlodlulasroulnsaiaasoanuiansloulusensu

Tdwnilouadvnau

AA1Y
1. vadn Arduino fifufilinvnUsumnele
2. Waunsuilddninanddsnuauueda Arduino Aelusunsuesls

3. U958 Arduino UNO wlawausanulusunsi Arduino IDE Tuasiusnagdoadamn
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4. yasa Arduino UNO 1% Microcontroller wuasagls

5. 9IN3UN 1.20 ¥IN@BIn1sviIa@n 5 Ui agdesiviuae Delay winls

LONAITIN9D

1. Marko Svaljek. (2015). Arduino Succinctly (1** ed.). North Carolina:
Syncfusion Inc.

2. Simon Monk. (2010). 30 Arduino Projects for The Evil Genius (15 ed.).

New York: McGraw-Hill
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TUsnsun1e C Ui Arduino

TUsunsuAIuANN1sYIUUesA Arduino Tn1sieulusunsumesusuuees

v o=

A1 C laeinsiliguArdedg 9 Tulusunsy Arduino IDE eg@eulusunsuly

° = & =l & Qs | = o o =ig w =l
Pludesiinnuilusunsuieauruvivilouadonoy laoguwuunslisuidenldayi

ANUAANTAFINUNSBUANTILUILASHANYY C/CH+

2.1 Iassa¥r9vaaluswnsy
WotUaluswnsy Arduino IDE Juu1 Tudlusesnuid insunisleou

lUsunsuatuanagiiflaidugnimunliusnassdiu Ae void setup () kag void loop (

9/
@/ ]

) Tneilsridurisaesdin aviintiinsyhaufiuandreiu Taeflaidy void setup () 98
Faitseuieiiosusulusunsy Wamumstmunaisudusig o sedusunsy
dauilafdu void loop () 9tludruveddusunsunisinuauauveuess Arduino
Tnerviaitaridu void setup () wa void loop () axdipadeuliiegluguuuuiiiinunde

Tdunsudeagmaulnanuiosnluanas Arduino

2.2 a4y Setup ()

et Setup () Ao Weddultlunisusenriannsudu dundanosniileau

1 2t
= o

Tudiduieglavsinidan Wuildidunhanuisminie awvinuynass 7l

M3 viesymesadinl winhy

void setup () {
Serial begin(9600); //illdnumsdeanssudidoyarinunasnoynsuiiniunss 9600

InAudi
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pinMode(Pin7, INPUT); //fviunlsindanead 7 iaululvusdune

2.3 Hafau Loop ()

lafidu Loop () vz1udiuaedlusunsunsvinnuaiuauueIvese Arduino
nasnsunluunsy setup() waalusinsu loop () agvinnuse wazavvitauiduiu

au welvluswnsuinaumuanugmee W

void loop( ) {
digitalWrite(buzzPin, HIGH); // Usiasag
delay(5);
digitalWrite(buzzPin, LOW), // Unlaosdu

delay(5),

2.4 WA FUVIIUR WL

Hadulunguardmivesonuazasyinullefadugnisenld Hefunrieu

2 '
o o =

W zAguluLi el ung g AuiiaanAINe94AEs Tun1sadisilatuasandu
Arun1TMRUATiaA vt uagAUNaUIMIUTuRTNAReNTY Wi int dnSullandugiin
integer flsdulaifin1sAua1agldiin void UkvuMsTsuilanduasiisuluuee ve

HetuLagmusetauTRsduaInIsIiwosnagadean I ui ey

type functionName(parameters)

{

statements;

}
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Frpgansmuuaileitulanenisimuaflanduwuy integer o delayVal() THiwodean
praalulusunsulaslda1vnsiidiunmuusuails F9n15vinaureIiatuazAInun
FUs v kazu1A1ed Ma1uniuUsualeddian 0-1023 uAulily v 3nndunnsen

YURY 4 LWalAA 0-255 vasanuuasasannaduludaluswnsuman

int delayVal()
{

int v; // create temporary variable V'

v = analogRead(pot); // read potentiometer value
v /=4, // converts 0 - 1023 to 0 - 255

return v,

}

2.5 {} 20:8uUnn (curly braces)
dudnmildiluedemmnoiowanigaiiudu uavgadugauoinquaidives

Hefusnag 1wy setup loop() void loop() faiagng

void loop( )
{
delay(5);

}

1dUUNN L Te { 3sdaenuaierdutnn e 1 aue waglulusunsueatiaduinm
JawarUanateqounls wragdolidruinrsaulnnlanaslawintu drduauly

Winuagvin nadaRanasa1naulng
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2 a
2.6 ; WASAWVIUIELEALAAaY (SEMICOLON)
P309MINBLBALARDY ; AADINNAIWEVBIAAIMNUTTTA Mnduldiedile
AEUNMBUTTVRALTN I AATBRANAIALIAADNING AaF7DEN

void loop( )
{

int x = 13; // declare variable X" as the integer 13

delay(5);
}

2.7 /*...*/ naadA1as5u1e (BLOCK COMMENTS)

napsAedueansalaliluasowng /....Mesuiy... ¥/ InsAetuieiiog
Twasemung/ . %/ 4 natreulng svgnliihundssanana Feasiivselonilunis
afurgn1svinuvediusunsuiiedglunisiianudilanisinulaaaiuves

TUSILASY YIALBUMIELATDINUNY /* LATAUNIELATDINLNE */

2.8 // A1@5u Y LINE COMMENTS
nsWauRasUIEAdIUsTaRgldeSosine // lWueSosminesudunLay

2/

AugninumsTuuTa fadieds

int x = 13; // declare variable X' as the integer 13
masuAdaussiiendonld Wewndauedunenavesdussiatu o
2.9 fauus (Valiable)

fdsidude wazipuavesiarldeaululusunsy Feevesdandsansnse

Wasuwlaslegaazasetudnufiua1aed (Constant) Ahlanuisatdsukdasanle nns
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FUAYSH DI NSANUAYTALAZDIAF IR TAUAALSUAUAE Fe s uaetidunis

MvuafLUsTe inputVariable wasaniuihamflaain analog input pin 2 uwAuls

int inputVariable = 0; // declares a variable and assigns value of 0

inputVariable = analogRead(2); // set variable to value of anlog pin 2

NFI9E1IAEIUTSTRTInTY A1vesdiuys inputVariable anunsadsuwtadld Tne
vssvinusnimusiudoyasde int (Fravwaui) TnefmualiimEuduity
0 dmSuussvinfiaesimunlidauls inputvariable firwifiudeyaainyi analog 11
2 fefudlefuusgnimuntunedentuslmlsaansansaas umveadius il

AMNNNAa9n1s vsas1azinatulldasdle degreeuareiidudiageildaudn

'
1 o

wUs AenTI9d0UAIRILUY inputVariable 213A161171 100 w3alid d1das1na1 100

24 24
L bl 1

T uuaaiLUsIFyingu 100 wadu1nn3n 100 AlFEAITY MaI1NUUAIATNUIS

naMINANAILYS inputVariable fingiageu Feafdoa 100 [Huotnewi

if (inputVariable < 100) // test variable if less than 100
{

inputVariable = 100; // if true assigns value of 100

}

delay(inputVariable); // uses variables as delay

2.10 n1suwanwasnlLuls (variable declaration)

fauusnazilUldlulsunsuasiesgnssyyiadiwdslvidu int, long, float,

u

Jusu neudlUld Fansseyrliedagiiisnsuderluluswnsy waevosdulsey

WasuwUaslumunisvitnuvesdysensy fdegrsoludidunissyyaifinys

&

inputVariable Widufudsduaudy vie integervavinunBudulilugud
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int inputVariable = 0;

2.11 vauLUnAvaLRIuYT

FuUsaansafeaneusudulusunsuneu void setup) wioaslufadu was
orvveieAmuUsnelungueds for loop Al Fsmsdaensauuslunuudneg aed
nadevauansliduUs fuusvin olobal Wusulsiusunsuuendtusasldauld
nynilsfunaennnguiddlulusuny Fudstasdemineududulusunsudeusds
setup()  fauUswin local Wududsiidennisluilsiunianiglunguends for loop
fulselntazueaiuuayldouldangadluilfuifudsgnidsen degaduasd

LARINISAIPAILUS WALV ULIANIS M9 TUYDIAILUS

int value; // 'value' is visible to any function
void setup();

{
// no setup needded

}

void loop();

{

for (int i=0; i<20;) // "I is only visible inside the for - loop
{
i++;
}
float f; // 'f'is only visible inside loop
}
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2.12 aauUsviacnge
byte
fruls byte ToAudavrun 8 bit Lifnaday fA1 0 - 255 AaFapena

byte someVariable = 180; // declares 'someVariable' as a byte type

int
@/ S I @/ ﬂglJ P Qs =] = =3 |
Aauls integer LumkUsuguudaulasluliganation wasinuAIkuy

16 bit 1ANSEWIN 32,767 014 -32,768 S9AI889
int someVariable = 1500; // declares 'someVariable' as an integer type

M3 integer gdlAngaundu (roll over) dgnldrniuainerganisule 1iud x =
32767 WALAIFINANTLANAT 1 TATU X, X = X + 1 38 x++, A1 X 9LaUNIoNSUNI

roll over [ UuA -32768

long
FwUs long uAUsTuuhukuurselaglifiganaiioy nuawuy 32 bit
fleinsgming 2,147,483,647 fi4 -2,147,483,648 fen0E19

long someVariable = 90000; // declares 'someVariable' as a long type
float

s float LudmUsniganation duusdiieminniiAiresiiuysiiuau

LAY LAUAILUY 32 bit HA15¥1I79 3.4028235E438 £14 -3.4028235E+38 #3694
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float someVariable = 3.14; // declares 'someVariable' as a floatint -point type

arrays
fauds arrays Wufmudsnausadfelaniead@nie index Adauusly

array E]’Iﬁ]L%EJﬂI%IﬂEJiW%@ array LLazia‘:uﬁ’J% index number #7LUS array 931 index

SUAURIN 0 Aawds array agfeeraa newavin Ul wazazmuuaasuduvsaly

(=L 2 VY [l

nlel fadeLng

int myArray[] = {value0, valuel, value2...}

isonaseen array Teefmusydauazaue uiresldmaduiingails wy
int myArrays[5]; // declares integer array w/ 6 positions

myArray[3] = 10; // assigns the 4th index the value 10

N354T0 array linssanaIndwys array LLazssqﬁnmiiaﬁf;% index

x = myArray[3]; // x now equals 10

2.13 arithmetic
ANTLYINISNNASAAIEARSVL8E N1TUIN, AU, ALY, LALNIT Faglvan

HETIN, NARY, NARE, USONANISVIS VOIEDIFIALLUNNS

y=y+3
X = = T
i=]76
r=rJ/b

msvinuvedusensuaziiunisiheiindoyafudsvasiianiunsunly wu
9/8 NagNiaginAy 2 unuilaswiadu 2.25 1fe9a1n 9 wag 4 WJudwdssuauiy
V3o integer Aldaninsafivamadonld uastnadwinlddaannninidudsaeduld
Surziinns overflow wieafoundu SiinsauiuresadnUsfnety dudsh

fyuralugininaggnihunld wunisuin avevduufuduaamadon n1suInay
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24

natayazgmianll AsiudsnsiendiulsiiivwianlgwenvsiuradninsALIu
iranusaasurtiadinusannuianiluddnvdanilaldauands (intmyFloat

myFloat 1w i = (int)3.6 asumsuwlasali i dandu 3

2.14 compound assignment
NS UEUAIEILLUUED (compound assignment) ABN1IWEUATAILAEIAUAD

wUs udnhmedwriilaludiulusuusiusiiowdu nsdusduuudeilévily wu
X ++ WlloufumIds x = x + 1

X -- mﬁauﬁ’uﬁwé’a x=x-1

X+=y mﬁauﬁuﬁ']é‘%’q X=X+Y

x -= y wilaufumds x = x - v

X *= y WHDUNUANEY x

Il
>

X /=y WBURUAAI X = x / y

2.15 comparison operator
M TyuMENUSBuBURLUsHIaAIATIAUA1DUY TR INTan U
Asamunfuavisell Msgrssluiilumandisuifisuiulsaessn maduumds

Wisuieuildvily wu

X == y MNERY X JAVNAY y
x I= y v x denlivindu y
X <y MNefe x AAtesniny

X >y MNEAY x AHINN y
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X <= y WU x AN ainiu y

X >= y BUNEHY X UAIINNIUSONTIU y

2.16 logical operators

U
o U

ANdIRSIERUN9aDANLA I US s UL R UA A LT UNTAD I LAL IHAA WY 239

o Qs =

YERRNE! TuagAumALiums Tne@atiunN15n19a93nd 3 fRa AND OR wag NOT

'
Q.

AAINSINFOUNADINAIAIDL

Logical AND :

if (x > 0 && x < 5) vaned 1uasadle x annnda 0 wae x dounin 5
Logical OR:

if (x > 0]y < 5) vuneie Wuadadie x uanni 0 wse x dewnin 5

2.17 constants

At mualilueiai as3ananlidn constant Arpsisll e musdayadn

wuiegluluswnsy

2.18 true/false
Armsisanansamvua i udeyaviin boolean Tduansediuaodn 0 manuis

FALSE wagsesuanin 1 vunens TRUE feeiaeng

if (b == TRUE),
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2.19 high/low
mMsrvunsesuasInfianledi iy HIGH wse LOW Taea1 HIGH agunusyey

a03n 1 ¥39 5 lanuazAn LOW 9zunuseauanin 0 50 0 11an fedaeig
digitalWrite(13, HIGH) ; wisnefiaruualvian 13 danduasdn 1

2.20 input/output
Dunsimusaluilsdu pinMode() Wafmuavtnivesuiledliiininfluduny

WIDLDIVINN G978
pinMode(13, OUTPUT) ; maneiiarinuaivivn 13 i fidueving

2.21 if

'
p 2

Add if ltmsrvanuzngasnsindulusudeulaniuusnseoly

2.22 if... else
if... else Wunistiumadenminliilulumuldeulawsn Wy asiaaeuwn
Buny dndu HIGH fwualdl x = 5 udd1uBunmdu LOW fviuslv x = 1

if (inputPin == HIGH)

{
Ko= 2
}

else

{
X=1;
}
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2.23 for

Ad for“l%lﬁaﬁflﬁwﬁl’muqﬂwma ‘]ﬂ%ﬂ ausIuAtmMue udiSeananna
qu Tandguuuudsdl
for (initialization; condition ; expression)
i
doSomething;
}
initialization AenistmusAZufuresiulsuasndaantuasiuniuidsugy
Taupsuseu A1 initialization 9usfiAreuafifinuely expression WaWAdOUTEY
msvhaumudeulande condition Aifwuald drdeuluduads Avgvhaunusds
Tuguaulvaudeuluduiiedsaseenaingu shegrseluiimunenEusuliius |
Hugud nageuen i fiedhnin 20 Anduade diuen i adtay 1 wazsheddunaduln

1 auguldaundie | aswiiiu 20 Jeeenangy

for (int i=0; i < 20; i++) ;
{
degitalWrite(13, HIGH) ;
}

2.24 while

Ada while LuAdsnasianwingUasiiaslvauniteulrluisdvantuia

P99z A0 ANV IAS U N IR e uLAeNISIUAsUA IULANLAAILUS ViIanadsu

I~ £ = Y j
f539d0U sensor bUUFIU Imaugﬂt.wumu

while (someVariable ?? value) // test if less than 200

{

doSomething; // executes enclosed statements
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someVariable++; // increments variable by 1
}

2.25 do... while

Ads do guasynauuaznagouanUENAWINead loop ARETUAET while

'
o g

aﬂL”iumﬁmaﬂaauamwLﬁaaaﬂmﬂqﬂ %ﬁwﬁd’mﬁwmaagﬂ AIUUANES do quay

[

nusgadesvilaaiaue laellsuuuunall

do
{
doSomething;

}

while (someVariable 7?7 value);

feghertoluieudn readsensor) waafiuafignulifidnUs x arntuntasan 50
mS wagIuguIunsEaiauls x fletfesnd 100

do

{

x = readSensor(); // assigns the value of readSensors() to x

delay(50); // delay 50 milliseconds

}
while (x < 100); // loop if x is less than 100

2.26 pinMode(pin, mode)

Jurdsldlungy void setup() tierivualienagluniluvniudsdoeiu
aa o o [ o o =4 (7] =l U &
LuURITiavh Ol Sudaygu visendedayana leeliguiuuned

pingMode(pin, OUTPUT) ; // mwiual# ‘pin’ 10U output
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2.27 digitalRead(pin)
Juardenldeumanviegluidunivdsdeyauuuiiva digital pin) lag
Joyanlaaslu HIGH vise LOW Tngilguuuudsil

value = digitalRead(pin); // Mwuualvi ‘value’ fmwiriudeyailaainu ‘pin’

2.28 digitalWrite(pin, value)

[ 7 ii. ‘24 = e

Wuddeildaalvivtengly MiluvrSudideyawuuadvia (digital pin) Ing

o

Joyafidsasiu HIGH w3a LOW Laeiiguuudail

digitalWrite(pin, HIGH); // fivualin “‘pin’ da1tifiu HIGH

2.29 analogRead(pin)

Huddaiielde1uaainui Analog Insueineglisziiieas A/D 1w 10 bit
WonUasruwsesuiisnuldainei Analog Tnsnadnviaziluausiviusiuei 0 - 1023
waza1 Analog 9¢llwmiloufun disital Aslidesimuaneusuduinduey INPUT

#3891 OUTPUT laeflguuuudisil
value = analogRead(pin); // Mwualvi ‘value’ TAviriutoyaainui ‘pin’

2.30 analogWrite(pin, value)
Wudsildawsaiudion Analog wWasulumudeyaiidmun iielilédygy alugy
994 Pulse Width Modulation (PWM) §181 0 wsasfufiun Analog 9etdu 0 Taaviasd
dvuen 255 91y 5 Taaniaafiwuiu wir1sEndng 0 - 255 Ausaiuiivn Analos 9¢
wWasuluuendiegszning 0 uaz 5 Tavi TneABennusaduiing Analog fagidnlng 5
Taa9f 1 1 64 szvilRausei 0 Taavifunaanludvesaunas e wasdu
5 Taavinilsludvosmunaiovun widAdidoude 128 avdldiAnusesy 0 Taav

ASINTINVDIATULIA VI RUALAYLS 391 5 1IaNDNASInTaUeIa U aInenuLa aduan
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192 9zvilAnLse 0 Tranuialudvainuatvaviusakazksseu 5 1av a1 luduns

munaivan Ineliguuuudai

analogWrite(pin, value); // \U8uAIAILTAYT ‘pin’ ANUAIYY ‘value’

2.31 delay(ms)
o o W i v | ° = I Ao ]
WUAIFIA LT MUI99810159 197U 009 U s NS U AN LA AR WAL T U

Tadiu¥ laeAan 1000 AzwinAUNSUUIRIET 1 Jui
delay(1000); // #a9s3@1 1 3uh

2.32 millis()

24
=

Juadanimualinadwilaaanduiadiuig lnedguwuunadl

value = millisO; // Avual ‘value’ fawiniu millis)

2.33 Serial.begin(rate)
@) o o 9 & o I3 v o o I @
DuardenldiUaneasnoynsuvosaglulvivienu wagivuadiaaslunis

) 2/

vdadoya tneunfasimual iNamss 9600 In/Auit Teesiguiuunall

void setup()

{

Serial.begin(9600); // Wanasnaynsukasimua1n s lunsiudstayamiu
9600 Un/3uni

}
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2.34 Serial.print(data)
Jumdandsdoyalifiunesneynsy wazanansagdeyalaviuy Serial monitor

vaslUsusny Arduino IDELREe Tnedisuuuudadl

Serial.print(analogvalue); // dAnu99suUT ‘analogValue’ lﬂﬁwai‘mqmu

2.35 Serial.println(data)

Jurdsdeoyalvffuneivaynsy udimumenisduusivinludlnednlusdd

1 2
o @ =

Adstleiinamlauduads Seral printOuazainisagvayalafiuy Serial monitor

Y84lUsusnY Arduino IDEGRY Laediguuuusiadl
Serial.println(analogvalue); // @Anua9dikds ‘analogValue’ VL‘IJﬁWE)%VIE)‘Lgﬂi@J

Gpil
mMsWgulUskNIIAUANNTYINIU Arduino aslEmslisulusunsumeguiuy

99401%1 C FeglTsulusunsuliidnludasdinnuilusunsuseausuvamilouadonon

logguuuuvedlusunsuves Arduino Aldaziinnunmeafaiulsunsunien C/C++

A1

1. Wsunsu Arduino IDE Tughumesituiidmiumaideulusunsuniuauasiiilsdduiign
fvunty 2 du feeylsthe

2. void setup () fdnwaugmsvitnuetls

3. void loop () Tanuwaurn1vineuegels

4. duvsviinnse Tunre@tioglstng waslinnunanvegisls

5. e x == y AAnunangagials
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UNN 3

a ¢ A
i}'ﬂﬂﬁ'm'ﬂuﬂﬂ La'mw!mwug'm

3.1 woadn (LED)

woadn niokaloaaandulalonvianilanaziaasoanuiloiinissde

ludansalaedvosuasiiadeenunagivegfvyiiavesasienogluasisiniingn

Mlaloauasuas naziaaasldinddisassansililamn duasnuediiy Layais

waapunsusa dwisulalonUdsaeildyanualdegun 1. uaglaseasusagun 2.

Anode / /! Cathode

+ ' | - Flat Spot

Anode
Long Lead Cathode
Short Lead

http://www.mainbyte.com/ti99/electronics/led.html : 2561

sU#l 3.1 dyydnwalues LED

<

emitted
light

wire

LED
chip

I reflecting cup

http://www.vcharkarn.com/varticle/38778 : 2561

index flat
cathode lead

anodelead = < '
‘\cﬂthode f /
- '/

® 2004 Encyclopadia Britannica, Inc.

5U7 3.2 Tnssadiaves LED
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3.2 N15Aaldeu LED AUUash Arduino

dwiunsaeldeuiuuede Arduino a1 LED Wugunsallunisuanauanis
yhautiufeifugunsalieninn Tnsasdesofadumuen 220 Tevusioaynsufiu LED
ioanusefulviu LED 09910 LED agvienuilussdudssanas 1.8 V udvein
Arduino 9z31ekssfueenud 5 v luldudy LED azdgn sUBUUNSARMIATUNIUA

220 Teviusiooynsufiu LED fagui 3.3

s 1 :J ] FEFEY ] = L-y) L 74 -7} 1 [+] t7
208199 1. 6o LED 3 a9 Wanalnsiazaiasesduluuanunauunlvyd nvualuld

Digital I/O %1 5, 6 W@y 7 U94uUssA Arduino @wmsusa LED

SUN 3.4 N15M8NAIMNFIDENT 1.
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void setup() {

pinMode(7, QUTPUT); // AMuuad1kvud LED Lie
pinMode(6, QUTPUT); // AMuusa Ly LED ua9
pinMode(5, OUTPUT); // AMnuA@ILALe LED nane  }
void loop() {

// &% LED @ aing

digitalWrite(7, HIGH),

digitalWrite(6, LOW);

digitalWrite(5, LOW);

delay(1000);

// &% LED whd a3

digitalWrite(7, LOW);

digitalWrite(6, HIGH);

digitalWrite(5, LOW);

delay(1000);

/7 &9 LED wifieq ain

digitalWrite(7, LOW);
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digitalWrite(6, LOW);
digitalWrite(5, HIGH);

delay(1000); }

JUN 3.5 masieldnuasmusiegd 1.

N199N9UVRILUIUASY

o Y 7

TUsunsuasdalv LED WJunainedaasda dicitalWrite(7, HIGH) wasfusied
digitalWrite(7, LOW) &4l# LED wasainedemda digitalWrite(s, HIGH) uwasdudiad
digitalWrite(6, LOW) &s1% LED widasainasnoaids digitalWrite(s, HIGH) wagsusing

&1 digitalWrite(s, LOW)
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3.3 dndnaRnUasenu (Push Button)

http://www.porjaielectronicsolar.com/category/ 12/a3ndina-push-button-switch

2561
U7 3.6 AndnafinUdogduwuunngg

aindnafnuaeesu dlngasiluaindvunanniidudalunisdeisasnu
nszualdldgedoniunldifugunsallumsnsedursaslianddsuannsluny
AR LU sUAUANSTINUYe9995 Tnesaldnudiuiuisbiannseinddnd
wiafielisaunsarhauld Fsiihundeldnuiuinsidnes asdeirunaniue

vasaInglineunsne Jeagilegnieiu 2 wuufe wuu Pull-up uagkuu Pull-down

- 4UU Pull-up AN sABasidumILeynsuivaIndlasnsiiffiumuse

=l o 1

WnAULUATE Vee ielvibseiungasuragluaniugasin 1 aaeanaidagui 3.7

q

]
= U ! ¥

wagllanading nszudlnihazlvansuisasainsavilvilssiunyaiuaeglugaue

q

4990 0 AINUNISVINNUAN WAL HAZ38077 Active Low tWs1gi1astdsulusunsuly

o

M Welssudyeraaedniu 0
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Ve

.

Microcontroller

S1
- Input Pin

l

http://www.electronicshub.org/applications-of-resistors/ : 2561

';J“U‘ﬁ 3.7 1993 Pull-up

- WU Pull-down Aan1sneleasiidtumuaunsuiuaindlnenisiidn
3/ 1 F s = 2/ o = ot 1 = e =i
iumusatinainsfiieliksiiuneiuaegluaniuzasin 0 naanaAIgu 3.8
wazdlanaaing nizwalidnslvaasuismiliussiuigaiuaedluaniusasin 1
o o o Qs & = 1 . . | = ¥ 0 =
fatumsiudnualsilaziieni Active High msnzlnazsteulusunssliiem e

Iesuduanaanindu 1

vee

Microcontroller

Input Pin

http://www.electronicshub.org/applications-of-resistors/ : 2561

5U# 3.8 2935 Pull-down
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3.4 AsaplduaIntnuuasa Arduino

ar | ¥ & & a J @ P a v
faadian 2. liaivdnafaUassduneisasiuu Pull-down wenaaiviiuaivase LED
a119 Avualild Digital 1/O 91 6 U9aUa$A Arduino d1msuse LED way Digital 1/O

97 7 Y99UD<A Arduino d1vsusiaaintnafnudausiy

SUN 3.9 N99D1995MUAIRENT 2,

int buttonPin = 7; // MUUARILAUIEINT

int ledPin = 6; // MWUAAILALY

int buttonState = 0; /S wusdn1iziBuduvesaivg
void setup() {

pinMode(ledPin, OUTPUT);

pinMode(buttonPin, INPUT); }

void loop() {
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buttonState = digitalRead(buttonPin);
if (buttonState == HIGH) {
digitalWrite(ledPin, HIGH); // LED @314
}else {

digitalWrite(ledPin, LOW); // LED ¢y }

N199N9IUVBILUIUNSH

o @/

TUsunsuagdsly LED d3719018n158Rdn1ugn1snaaing an1vus b snaend

buttonState = digitalRead(buttonPin) TnensiUssuiisuanizmsnaaindannad
if (buttonState == HIGH) { digitalWrite(ledPin, HIGH)}

else { digitalWrite(ledPin, LOW) }

3.5 UgLyas (Buzzer)

Jaiyes Aedlniwuuudinanse wuulelalaeiastiuiaauednely

7 iladounssslvifauisartadsalamediies
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http://www.instructables.com/id/How-to-use-a-Buzzer-Arduino-Tutorial/ : 2561

SUN 3.10 Jaiwes

3.6 NSABDLIYNUAINTNUUTA Arduino

nssieldnudewesivuesa Arduino dussdesdoUriwesivigniiuseiusniy

L2 g

Srmvedidusiiniliifiangiseurliasiidysnuaivendausediuunl duuuidandl
soudeavdaeneisinuin ddmneisinay waragdosdddumusiooynsy
futresiefioanusiiunnasoutuses Tnevhluasldfdumuiisianusyana 100
Tevia waguosa Arduino anansadelvdaiwesiuiadssld 2 33Aen15ldRds
Digitalwrite fun15l4A1ds tone  TasAids tone  @1unsafmueAIANdfiay

T daasandeols

tone( pin number, frequency in hertz, duration in milliseconds);




46— N9 Arduino Laafiu

5UN 3.11 nissieUaigesiuuesa Arduino

o o U e YW s0 a P = Y \ v v
Aed1e 3. delidueessiudadswazReudes aduiululussezaing fu de

'
L7

ANA4 DigitalWrite uagmunualnwntauIntpataesaat1vian Digital 1/0 91 7 lawsis

’mﬁ]mmgﬂﬁ 311

int buzzPin = 7; // AU UL Yes
void setup() {

pinMode(buzzPin, OUTPUT); }

void loop() {

digitalWrite(buzzPin, HIGH); // Uaaa564
delay(5);

digitalWrite(buzzPin, LOW); // Usigostou
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delay(5); }
n15vnuYaslusunsy

Tusunsuasdslndowosdadonniumds digitalWrite(buzzPin, HIGH) wagy

Reuseds digitalWrite(buzzPin, LOW)

A98199 4. el sniandesniadud 1.5kHz  d18A189 Tone  WAY
SNUA AU IUINUD

Uniadsiarinivn Digital 1/O v1 7 lngseieaniugun 3.11
int buzzPin = 7; // Mmwuadwmisdoiwes

void setup() {

pinMode(buzzPin, OUTPUT),

void loop() {

tone(buzzPin, 1500, 1000): // &sldemosiideadainanud 1500Hz }

A15NUYaelusun Ty

TUswnsuasdalriaaesdaduaniniomads tone(buzzPin, 1500, 1000)
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3.7 5188 (Relay)

Weenuesa Arduino limansadnenseualniniiensvuaass o Jelunse
6111uesa Arduino Wldaiuaugunsaldenaniasdesnisinisdegunsalgieiiialy

ansadenseualuihngenge lesniinils Fsdnlugastionldsiadilugunsalane

¥ =

fana Lagsiadvinuuniiduaindde-sei9as lesldndnmsudwmaniud waznisnae

Tsadvinuadessnsusesulrniuvurafsivun leotiedlidansnsssuiusiad

(%)

mihdudaimdazeagluanignidudalUn (Normal Close : NC) #laguit 13, wagiile

Voo el [~ ¥ e A

TeLRauliiuied agvilinhdunaasuanisudunthdudals (Normal Open

o

1 NO) #agu? 14. wagviudinngadnausssulvsmidnagndunuanenthdudale

willowfy Tun1sisiadluldau agdaaulisadvinauluanigvinduiaile

http://electronics.howstuffworks.com/relay.htm : 2561

JUT 3.12 lesesafnelusiad
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F Y £
o U =
= =z \\\
_— e\ (_/\1]_0\ — ~ _—
\ 'dl . OFF |
\ bl Lo
3y = G S
| b W [2 Ll
l %; O r—ﬂlﬂ
A4 7T a !
- —
POLE

http://www.zen22142.zen.co.uk/ronj/cpr.html : 2561

gﬂﬁ 3.13 dnmznunduiialn (Normal Close : NC)

O O
z z
o> — &8
ON
= GF
O 82
o -

POLE

http://www.zen22142.zen.co.uk/ronj/cpr.html : 2561

g‘dﬁ 3.14 gnmvthdudala (Normal Open : NO)

3.8 n1sepldusiadnuuasn Arduino

msunTadluldautuuesa Arduino Lianuisaunluseldaulaiuiiiiesann

24
L I =l |

Uasa Arduino hiatuisaanenseualwlanenazddiiziadyinmu aatudadoadinise

=

1ASNULAUD NN IR UDSA Arduino @ UNsalgaIusIunUSLadlanasi 3.15 wazly

U

Uagtulditimsdnriuesediaddnsaguiieldiuuesa Arduino ldlaudsgud 3.16
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Arduino Gnd

https://www.flickr.com/photos/anachrocomputer/3242387876 : 2561

U7 3.15 mssesiadivelinusiuiuuesa Arduino

hws‘sahax Q

- -®so~o.'.£ —] -

&
’ €0h Ac“\us
2

108 250VAC 104 129VAC p
10A 30VDC 10A 28YDC 2
SRD-DSVDC—SL C ! -

| i

@5—5- i1 @

https://www.robotics.org.za/index.php?route=product/product&product_id=160
£ #256]

5UT 3.16 UosaTiadaisesuiteldnusmfiuuesn Arduino

o A ¥ A § = ! Y] - a ¢ v oa € o
A298199 5. MaInInafnUanuausaIeaseuy Pull-down WonaaingsLassavinaiu

2
o =l L4

wazlilonaaIntgonase Tadngavinaiu nanualnly Digital /O 91 6 ¥odUDSA

q

Arduino d1%5UM©29957U3L1ad wag Digital I/O 91 7 ¥89U85A Arduino @115Une

Antnadnlasusy
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M59U Arduino HUpsau

JUR 3.17 MIM91ITAUAIBYH 5.

int buttonPin = 7; // MuusasundsdIndnafnUasunuy

int relayPin = 6; // MyUASILULIAIUANTAD

int state = LOW; // fviusanneidusiulumsaumiiad

int stateButton ; // ﬁq%aﬁﬁmm'azﬂﬁnﬂﬂm

int previous = LOW;  // fwuagn1igneunaysl

long time = 0, // ﬁmuﬂm’;mﬁ"\amsémﬂ

long debounce = 200; // fvuasvatsiiedesiuaning bounce vosaivd

void setup() {

pinMode(buttonPin, INPUT);
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pinMode(relayPin, QUTPUT);

void loop() {

stateButton = digitalRead(buttonPin);

if (stateButton == HIGH && previous == LOW && millis() - time > debounce) {
if (state == HIGH){

state = LOW;

}else {

state = HIGH; }

time = millis(),

digitalWrite(relayPin, state);

previous = stateButton;
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ASIN9IUVRILUSUATY

TUsHASUALFITLAgNIIUINNNISNAAINT LAUNAASILSNSLAgYNUY NAASIHalY

}
vl I

Swdngainnu laenisldmdudSouiisuinuaanngmsnadindaisnauduasanas

PILYAANE

time = millis(;

}
digital\Write(relayPin, state);

}

d5U

3

mssegunsalivelvivesa Arduino $u/dsdmien Digital 1/O 1y laemssuan
Wun (Hefugunsaivlindunm) waznisdegunsaiiiolviueia Arduino dernaanin

(serugUnsaluiine1viny) Useniswinagdeaimunlyiuase Arduino Sunsiuiiud

' v o o o

swspldnulurFudeyaniedds pinMode(vanetaw), INPUT) niavdsdoyane

YU

'
L

A3 pinMode(xx, OUTPUT) rouisagldmds disitalWritemunaiawan, anus) (ds

anuyoon) w3e digitalRead(Manulaw ), @nuy) (B1UADIULLT)
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AN

1. A0 LED 3 a9 emainafiagaaasssiuluauasy wadouiunaubu-an muum by

Digital I/0 91 5, 6 @i 7 ¥9eUain Arduino d1vsusie LED lnemaieasaiugy

JUT 3.18 NMIADNITANUANINTD 1.

2. . e indnafnUdsuaunoi9aseuy Pull-down wanaaindwaiviasn LED v
nwuslily Digital 1/0 91 6 vasuada Arduino d@wiuse LED wag Digital I/O 91 7
Ye9UasA Arduino d@msusioaing

Il R
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L
L

Py
L

3. dalvUmasAtedsanaud 1.5kHz @aufuanud 500Hz  Aler1de Tone way

fvualiytvinvesteidewiniiun Digital 1/0 91 7 Ineseiasanugy

oS
-

VEO .. |

ouInpJy EEX¥

R o | RS 8.
IZif 5| RS ELE
\_‘O‘j;‘ . & 8 &
I 5| W BEE AL,
® K| R SBEL

..........

P
N

U 3.20 NM5AB1NATAUAIDUTE 3.

Sl
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4. lfeindnafnUasududeisasuuy Pull-down 2 1 6§39 1 dnmsunalusiadvingu
Lagdaf 2 dmsunalvisiadugavinau dAvualvld Digital 1/O v1 5 ¥8auosn
Arduino @usune9astusiad wag Digital 1/0 ¥1 6 ey 7 WeeuUsn Arduino d1msu

AoamdnednUaeunu lagseisasnugy

JUR 21. MseoasveImaute 4.

LONE1581999

1. Mark Svaljek. (2015). Arduino Succinctly. Morrisville, NC : Syncfusion Inc.
2. https://www.arduino.cc/en/Tutorial/Button : 2561

3. https://www.arduino.cc/en/Reference/Tone : 2561

4. https://th.wikipedia.org/wiki/3tad : 2561




unN 4
1 2 =1
135619 1P UDLLEANANANLED LCD

4.1 FudanINaNanYad LCD

FeUERIHANANIMA LCD Wudotanna1nanan Liquid Crystal Display tWuaed

MUANRANASanea e Inumundsanvzlilndesainy Fasuninln Backlight ol

& = o

msnenseealnididilunseduivenanasanoavad Aagvilaaanlusanas vinlduas

9

2

fsnant Backlisht wanstuunuuniiae lasdpunlaundntadiliazidnuansig
fupudveananadanoa i 837 wie a1 vilAdsuesddufvefagnuiudisnesd
217 drufundRsiludnudvewmanasanea 90 LCD azuunlu 2 wuulngqany

ANWAULNSLAAINARNIY

=

4.1.1 Character LCD (Juaofiuanseaidudisnysautoawuunisd 1 99
LCD wum 16x2 vneddlu 1 ussindidadnus 16 # waeilviavue 2 ussiin

4.1.2 Graphic LCD (Jusefifmunléinagliusazgauumiie fuuas vie
Udosugsrusonly Vilfaetausoaiagunmidusnuumineeld msssyruiaee oy
srydudiuiugn (Pixels) Tuuazuun Wy 128x64 mngfeseMiisuiuganiuuuIuey

128 90 Uagilgnn UL 64 90
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http://www.circuitvalley.com/2011/12/two-wire-serial-lcd-16x2-graphics.html :
2561

JUN 4.1 puansaninmad LCD

4.2 99 Character LCD

Backlight (+)
Backlight (-)

GND
vCcC
Contrast
RS
RW
EN
Do
D1
D2
D3
D4
DS
D6
D7

http://circuitsdyou.com/2016/05/15/arduino-lcd-display/ :2561
SU# 4.2 99 Character LCD




sl Arduino oy — 59
¥ LCD 958l 16 91 Tnouslavaniisoasduadidl

—~GND : Ground

VCC - IWidss LCD wunn +5VDC

-CONTRAST : andwsuuiuamuainswewmings LCD

RS : Register select 1#uanli LCD Controller 11 Foyaiidslvivn Data ifusmdmie
LH

-RW : Read/Write ldfimuainavguviieaudayariu LCD Controller

-EN : Enable Miiuunn1svinauldiiu LCD Controller

"DBO-DBT : LHunndysyisu Data 1Hiduuvesudeya/mda fu LCD Controller
BLACKLIGHT + : Trlisaviaen BLACKLIGHT 47 +

BLACKLIGHT - : l#iA8avaen BLACKLIGHT 47 -
4.3 mMsiWeusiafiuaa Character LCD

ms\deudevsiidheiu 2 wuu Ao

4.3.1 ASPufauUUILIY

Wunsideusieas LCD Watuuesa Arduino Tnenss Tnsazuuadunsidouds
16 2 wuuAe wuu 4 On wazuuu 8 9a Fensi@ennefuunsa Arduino axdiuudeuse

wUU 4 U8 Lesnnldanglunisiiieusnetsynin
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1K Ohm 220 Ohm

X (UNO

http://circuitsdyou.com/2016/05/15/arduino-lcd-display/ : 2561

sUP 4.3 NMsWauReafuuase Arduino BUUIWIY WDNABDLUU 4 U

k!l

= 1
4.3.2 NSUDNADLUUBYNTY
Junis@eneiuae LCD wWriuuesa Arduino lneniuluganvimiiuyas
sULuuNsWasiaiuae LCD 9nwuuauiuy ilunisiondewuuoynsy eagldane
- oA o 1 | v Y & o
Wousawies 4 iy Iaeldluga 12C Serial Interface dwayanislusinaes 12C v
Tnihasuaninadon1umee Wwilaunisse LCD wuu au1u

16 Pins Connection to LCD

IGND
lvee
|SDA
|SCL

Select 12C C‘Op:
Jumper Adjust Address WWW. 1 4C01€.COM
Display R
LED Contrast

http://www. 1dcore.com/wiring-i2Zc-module-on-16x2-lcd-with-sclsda/ : 2561

SUR 4.4 Tuma 12C Serial Interface

U U
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http://commandronestore.com/products/ba200.php : 2561

sUft 4.5 mwiaimaa 12C Serial Interface fUUD$A Arduino kagas LCD

4.4 Gulde1u Arduino IDE fiu 12C Serial Interface

feuduAeRafalausTaduiielive LCD Miseswuiuluga 12C Serial
Interface aansaldnusnivuese Arduinold lnaanilvanlausisiasuled

https://github.com/fdebrabander/Arduino-LiquidCrystal-12C-library ﬁ'ﬁgﬂ‘ﬁl 4.6
Tneanudulwd Zip

) GitHub - fdebrabander/Ar.. X

o+ x
€ (© @ GitHub, Inc. (US) | htitps://github.com/fdebrabander/Arduino-LiquidCrystal-12C-libr @ | @search + A v B O 4 =
| EXH © DO 2 o> Wil 11 sk GA- Soap o,-
-~
fdebrabander / Arduino-LiquidCrystal-12C-library ©Watch 16  Wstar 8  Yrork 95
¢» Code Issues 4 Pull requests 1 Projects 0 Wiki Pulse Graphs
Library for the LiquidCrystal LCD display connected to an Arduino board.
0 15 commits ¥ 1branch 5 O releases 12 1 contributor
anch: master = 3oL
' fdebrabander Add missing return statement Clone with HTTPS @
Use Git or checkout with SVN using the web URL
B examples Rer to demonstrate it is on by defat
_ https://github. com/fdebrabander/Arduino-Liq B
&) LiquidCrystal_I2C.cpp Add r
=) LiquidCrystal_I2Ch Start of 1
& README.md Explained Il the librar

Open in Desktop
B keywords:ixt

Download ZIP
t and include it in your project
Initial commit

5 years ago
httpsy//github.com/fdebrabander/Arduino-LiquidCrystal-12C-library/archive/master.zip

ars ago

JUT 4.6 Lllasdmiunmiivanlausiiiesy
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24

pasanuulvedunsdenalvnuluswnsa Arduino IDE laanaluf Sketch -> Include

N . . o = é.!fr [*] o 1 & = o
Library -> Add .Zip Library As3U#1 4.7 aniuvinisvisunisinaiiaiivaniiull
}- 2
@
I1NUUNA Open
& sketch_nov25a | Arduino 1.6.7 = O » P 11
File Ed\t_Sketch Tools Help
Verify/Compile Ctri+R
o Upload Ctri+U
- Upload Using Programmer Ctrl+Shift+U A
i 1:: Export compiled Binary Ctri+Alt+5 Manage Libraries...
) Show Sketch Folder Ctri+K Add ZIP Library...
Include Library 2 )
| woid 1o0] R Arduino libraries
| 7,/ pus|  AddFile.. )

Bridge
EEPROM
Esplora
Ethernet
Firmata
GSM

JUT 4.7 mdadslausiaiaty

difeaslaussaiuduia awiivelausiasululusunsy Arduino IDE ¢s3ud 8.

& sketch_nov21b | Arduino 1.6.7 = m] X

File Edit Sketch Tools Help ‘

Verify/Compile Ctrl+R
i Upload Ctrl+U
sketeh_r " k
—mms Upload Using Programmer Ctrl+Shift+U

5 yminit 1~ |

Export compiled Binary Ctri+Alt+S

TUARIME

A
Ethemet
Firmata
GSM
HID
Keyboard
LiquidCrystal
Mouse
Robot Control
Robot IR Remote
Robot Motor
SD
SPI
Servo
SoftwareSerial
SpacebrewYun
Stepper
TFT
Temboo
WiFi
Wire

Show Sketch Folder Ctrl+K
Include Library ‘|
Add File...

Contributed libraries

LiquidCrystal_12C

JUM 4.8 nMsfindalausnsiatudnse
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lun19@endegUnsaliuy 12C Tunsdsdoyalulvgunsalineg Suludemsiuen
LR savesgUNIainfaINsasdeansiuneu feazdatayaioasiuld lnesauise

TduuannsavesgUnsaiffaInstusunsudneansil

#include <Wire.h>

void setup() {

Serial.begin (9600);
Serial.println ();

Serial.println ("12C Addr. Scanning ...");
byte count = 0;

Wire.begin();

for (byte i = 8; i < 120; i++) {
Wire.beginTransmission (i);

if (Wire.endTransmission () == 0) {
Serial.print ("Found address: ");
Serial.print (i, DEC);

Serial.print (" (0x");

Serial.print (i, HEX),
Serial.println ()",

count++;

b}

Serial.println ("Done.");
Serial.print ("Found ")
Serial.print (count, DEC);
Serial.println (" device(s).");

}

void loop() { }
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Aoudoulusinsunaninafive LCD w3dnilendudinuse LCD ieisilv@ansawans

NA LU IR DINTS

s

flafdu Led.clear) > T¥aanihee Welddnuslaqeguuniae awgnaseaniiavun

lcd.home() > TdusulviawesndulUag ishumiausnanude waldads lcd.print)) 9t

TUBuLARINANIIAUUL Y

2/

lcd.setCursor (@9UfIsNesTUIINYINEIE, USTHR) > MIHIALALLDS

W led.setCursor(2, 0); Munedadstamashusionwsi 2 Juannnedie LLﬁ%EJEJUiSﬁ’ﬂ

'
o =

wsn WieldAnda Led.print() Adnwsfusniazagddun 3 Tuannmadie
lcd. write(@ayaidpimsiteusanty) > lidwmsusutoyasaniuiiavdisnys

lcd.print(@ayanfasnsiviieuseanty [, jUuwuuteyal) > Thlsuteyananluvi

VoA

lcd.cursor() > W& duanumgasuumntiae
lcd.noCursor) > W&l laiuanuawasuumiinge
lcd.display() > LaRIFIgnETUUNLIRe
lcd.noDisplay() > Uamsuansisnesluninae
lcd.scrollDisplayLeft() > tapudidnusluniede 1 6
lcd.scrollDisplayRight() > deudsnusiumeun 1 63

lcd.autoscroll() > daudsnesluniwdnluiimnlamds led.print() %30

lcd write() WiafdnusAuntings
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lcd.noAutoscroll() > UansLanudIonusonluslR

v

lcd.leftToRight() > laldid1ds led.print0) 3e lcd.write() fadnwsasi@ounindely

U

v

lcd.rightToLeft() > iilolHiAda led.print() w3e lcd.write() fasnusagiTouainunly
e

o819l 1. uansKa Character LCD 16x2

#include <LiquidCrystal 12C.h> //Usgn# Library 249438 12C

// Svuam LCD womasamimumus 0x27 dwisu LCD wuu 16 fasnws I 2 ussvie
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup() {

// fnuaen LCD

lcd.begin(); // MsuanaNadl LCD

led.setCursor(3,0), //ferdulumsrvusdiums Cursor 71 3 UssViadi 1
ed.print("—-Hello-"); //flafdulumsimuadennufidieanisuanna
led.setCursor(1,1), //flefdulumsrvuadinmus Cursor i 1 USsWaTt 2

led.print("<<<Thailand>>>"); ////feAgulunismnuatonuNneIn1handHa
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void loop() { }

s 1 = L4 ) v o o y o = 174
f298197 2. WARINA L Cursor nsewsulaeldeds Blink) wazenidnnisnsensulaely

'
o/

AN&a noBLink()

#include <LiquidCrystal_12C.h> //Usene Library 48938 12C

// fvuaen LCD wonuasaiisnuiiie 0x27 d19§u LCD wuu 16 fadnus 11 2 ussin
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup() {

// Muuaan LCD

lcd.begin(); // AsuanEad LCD

lcd.print("Hello, Thailand"); //ilsidulunsimustionnuiifoinsuanina

void loop() {

// Unn1snsensu Cursor
lcd.noBlink();
delay(500);

// WUansnsgn3u Cursor

lcd.blink();
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delay(500);

ar 1 = £ = Yo @
A081991 3. hanaral Cursor N3eW3UKUU underscore () taglaid1ds cursor() kag

gaann1snsensulasldeds noCursor()

#include <LiquidCrystal 12C.h> //Usen# Library 98438 12C

// favuaan LCD womasaiisumiia 0x27 dmsu LCD wuu 16 fadnws I 2 ussvia
LiquidCrystal _[2C lcd(0x27, 16, 2);

void setup() {

// finvueal LCD

lcd.begin(; // MsuansNadl LCD

lcd.print("Hello, Arduino”; /g ulunsmuuatonnuifeean 1S uanINg

void loop() {

// Uan1snsensu Cursor
lcd.nocursor();
delay(500);

// vUanisnsgwsu Cursor
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Lcd.cursor();

delay(500);

[

a 1 = s o = ¥ o o x = =
2081497 4. wanswaliidnusnseniulasldmds display() wazenidnnisnseniulay

EERER noDisplay()

#include <LiquidCrystal 12Ch> //Usgna Library 18938 12C

// fvuaen LCD wanmsaisumi 0x27 d1msu LCD wuu 16 fishus il 2 ussiin
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup() {

// Myuaan LCD

lcd.begin(); // ASuaREEd LCD

lcd.setCursor(3,0); //faftulumssvuasiums Cursor 71 3 ussiadi 1
led.print(—Hello—"); //flafdulunisimusdeninuiideansuaning
lcd.setCursor(1,1); //flastulunmssvussumus Cursor 91 1 ussviait 2

lcd.print("<<<Thailand>>>"); //flsndulunmsimmuadonudifoinsuanina
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void loop() {

// UPNSLARING
lcd.noDisplay();
delay(500);

// W UANSHEARINS
lcd.display();

delay(500);

Fre8197 5. uueafieniensdeudeninulagldrids leftToRight() wae rishtToLeft()

WWoRIonws IAaaunlUNI9eY ¥3an197n

#include <LiquidCrystal 12C.h> //Usgn# Library 98938 12C

LiquidCrystal 12C lcd(0x27, 16, 2);

// fvupa LCD womasansumus 0x27 d1wsu LCD wuu 16 sadnus 3 2 ussiia
int Char = 'A";

void setup() {

// nuaan LCD

lcd.begin();
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// WansuaEng Cursor
lcd.cursor(); }

void loop() {

// ndufiemamsiadeudl T8nus M
if (Char =="'M") {

// wdnudidnusidaly lunswa
lcd.rightToLeft(); }

// nduimmamsiedeuiisnads Asnws S
if (Char =="'S") {

// waoufdnusdadaly lumsde
lcd.leftToRight();

}

// Sdnmandoudl idadhus z

if (Char > 'Z") {

/7 Tiigumus (0,0)

lcd.clear();

lcd.home();
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// BudulnuAsLmde 0

Char = A}

// WARINAAITN YT
lcd.write(Char);
delay(1000);

// Wasussnusiuddaly

char++;

Fre81efl 6. Muupfianensipdeuiivestonnulagldmids scrollDisplayLeft) way
scrollDisplayRight() siielitoanupdeuiilunedne vdemswn

#include <LiquidCrystal 12C.h> //Usgné Library 98938 12C

LiquidCrystal 12C lcd(0x27, 16, 2);

// fuaan LCD wonasanidiumie 0x27 dmsu LCD wuu 16 faenws I 2 ussvie
void setup() {

lcd.begin();

lcd.print("Hello Thailand";
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delay(500);

void loop() {

// wdsuitlumade 14 ads

for (int positionCounter = 0; positionCounter < 14; positionCounter++) {
// wdpuitlumadng 1 sums

lcd.scrollDisplayLeft();

delay(400);

// Apuiiluner 30 ass

for (int positionCounter = 0; positionCounter < 30; positionCounter++) {
// wwRpuilumawan 1 fumiia

lcd.scrollDisplayRight();

delay(400);

// AU lun19tnY 15 A9
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for (int positionCounter = 0; positionCounter < 15; positionCounter++) {
// \doudilunnsde 1 fumi
lcd.scrollDisplayLeft();

delay(400);

delay(2000);
lcd.clear();
lcd.print("Hello Thailand™);

delay(1000);

o | @ W 4 ¥ o
ADYIN 7. SUVDAUAN Serial Lavudnanaul LCD

#include <LiquidCrystal _12C.h> //Usgme@l Library 999398 12C
// fvunen LCD wonaSaTidIumus 0x27 d1msu LCD WuU 16 $asnws 1 2 ussvn
LiquidCrystal 12C led(0x27, 16, 2);

void setup() {
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// MPUARILUY column wag row 999 LCD
lcd.begin();
// MAUASNMTHDAITHUUBYNTY

Serial.begin(9600);

void loop() {

// afdnwsuannanmeneynsy
if (Serial.available() {

delay(100);

lcd.clear();

// S nusisudun

while (Serial.available() > 0) {

// wansmads nesisudaund LCD
lcd.write(Serial.read()); } } }

Wiednluaalusunsuaiuuueia Arduino wad MilUsknsy Arduino IDE TUavtn1
Serial Monitor wafinndansadluges wanadu Send doauifiuiaglising

39 LCD
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File Edit Sketch Tools Help

Auto Format Ctri+T
Archive Sketch
sketch_declia
serial.pegin {4 Fix Encoding & Reload
} Serial Monitor Ctrl+Shift+M
sid loop() Serial Plotter Ctrl+Shift+L
/ whien chatal Board: "Arduino/Genuino Uno” >
if (Serial.avi Port: "COM?7 (Arduino/Genuino Uno)” >
ff wait a bi
delay(100); Programmer: “AVRISP mkil* >
f/ clear the
led.clear()d Burn Bootloader

/ read all the available characters
1 .ava 0>0 {

/ display each character to the LCD

led.write (Serial.read());

uine Unoe on COMT

JUN 4.9 msanteing Serial Monitor

597U Arduino L UpIeu

& COM7 (Arduino/Genuino Una) = O

[v] Autoscrall No line ending | 9600 baud v

gﬂﬁ 4.10 N1589A1911 Serial Monitor Ll,amma‘ﬁﬂa LCD
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(7] 1 EI o o 1 p74 ] q:l
MI98199 8. MININUARLIIUIVDY Cursor AR setCursor()

#include <LiquidCrystal 12C.h> //Usgne Library 98938 12C

// tviuaen LCD waawmsanisumus 0x27 dmsu LCD wuv 16 fsnws & 2 ussiin
LiquidCrystal 12C lcd(0x27, 16, 2); display

const int numRows = 2;

const int numCols = 16;

void setup()

// MAUAMBLMLY column kag row 289 LCD

lcd.begin();

void loop()

// gudmiu ASCI'A' g ASCIl'Z

for (int thisLetter = 'A’; thisLetter <= 'Z"; thisLetter++)
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// Qﬂﬁ'm%’u column

for (int thisCol = 0; thisCol < numRows; thisCol++)

// Qﬂﬁ'ﬁﬁ%’U row

for (int thisRow = 0; thisRow < numCols; thisRow++)

// vUARILUL Cursor
lcd.setCursor(thisRow,thisCol),
// WEPIRIDNYT

lcd . write(thisLetter);
delay(200);

111}

s 1 = o as A o Y a )
A8197 10. N15kANES autoscroll() e viualdeannuldaulUn1egney

#include <LiquidCrystal 12C.h> //Usgnd Library 98938 12C

// Muaa LCD WoALASANAILALY 0x27 d@1wSU LCD huU 16 fmonws I 2 Usshe
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LiquidCrystal_I12C lcd(0x27, 16, 2); display
void setup()

{

// MAUALMLEY column kag row 284 LCD

lcd.begin();

void loop()

{

// fvuaguvis Cursor 7 (0,0)
lcd.setCursor(0, 0);

// WanINaLaY 0 79 9

for (int thisChar = 0; thisChar < 10; thisChar++) {
lcd.print(thisChar);

delay(500);

}

// fvuadiusus Cursor 7 (16,1)
lcd.setCursor(16,1);

// WARINARUUSRLUITR

lcd.autoscroll();
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// WanaNaLay 0 83 9
for (int thisChar = 0; thisChar < 10; thisChar++) {
lcd.print(thisChar);

delay(500);

// Upananakuudn Ll
lcd.noAutoscroll();
// @198 LCD

lcd.clear();

GEYY

msldsie LCD fuuada Arduino Tutlaqtuaansaananuesenluseldanuld
shenmsulasdygnansieusonniunuuanuluiduuusynsuseluga 12C Serial
Interface Tnereuldausioiodilauniiafudieliine LCD fidosauiuluga 12C

Serial Int