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Arduino R82320%%
(male pins)

Arduino Leonardoi*!

Arduino Diecimilal®®!

Arduino microt?
Archivedi® 2020-10-29 at
the Wayback
Machine(Atilega 32U4)

Arduino Duemilanove!*!
(rev 2009b)

Arduino pro micro
(Athlega32ud)

Arduino Prol*®
(No USB)

Arduino Megal®

Arduino Uno SMD

R3]

Arduino
Nanol#7]
(DIP-30
footprint)

Arduino LilyPad 0014
(rev 2007) (No USB)

https://en.wikipedia.org/wiki/Arduino#Official_boards : 2566

Shields [ean]

Arduino Roboti4%!

o

Ui 1.1

Arduino Esploral®™

Arduino Ethernet!="

(AVR +W5100)

FBE1UDIA Arduino KUURN 9

Arduino Yan!=2
(AVR + AR9331)

Arduino and Arduino-compatible boards use printed circuit expansion boards called shields, which plug into the normally supplied Arduino pin
headers. 1%%! Shields can provide motor controls for 3D printing and other applications, GNSS (sale\llle navigation). Ethemnet, liquid crystal display

(LCD), or breadboarding (prototyping). Several shields can also be made do it yourself (DIY).!

Some shields offer stacking

headers which allow multiple

shields to be stacked on top

of an Arduino board. Here, a

prototyping shield is stacked

on two Adafruit motor shield
Vas.

https://en.wikipedia.org/wiki/Arduino#Official boards : 2566

Screw-terminal breakout shield
in a wing-type format, allowing
bare-end wires to be connecled
1o the board without requiring any
specialized pins

Adafruit Datalogging Shield with

a Secure Digital (SD) card slot

and realHime clock (RTC) chip
along with some space for
adding components and
modules for customization

Adafruit Motor Shield with screw
terminals for connection to
motors. Officially discontinued,
this shield may siill be available
through unofficial channels

'tJﬁ 1.2 feg19uasn Shields LUUANY ‘)

The Adafruit
motor shield V2
uses I°C,
requiring vastly
fewer digital lO
pins than
attaching each
motor directly.
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Legacy IDE (1.8.X)

Arduino IDE 1.8.19

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.

Refer to the Getting Started page for Installation instructions.

SOURCE CODE

DOWNLOAD OPTIONS

Windows win
Windows

d newer

Windows app win .

Linux

Linux &
Linux #
Linux

Mac 05 X

Active development of the Arduino software s 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.

Previous Releases

Download the previous version of the current release, the classic 1.0.x, or old beta releases.

https://www.arduino.cc/en/Main/Software : 2566
U 1.3 Vuledanniivan Arduino IDE

sularinlnafadananiulnanuiaviuntisineiesun 1.4

Arduino Setup: License Agreement - X

Please review the license agreement before installing Arduino. If you
o0 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 I Nullsoft Install System v2.46

W

U7 1.4 dannasmsldlusunsy
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P 2 W v Y] a
LaNBULAUMEITUIINYUUINNASIUN 1.5

Arduino Setup: Installation Options = X

Check the components you want to install and uncheck the components
o0 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 MU

|soft Install System v2.46 < Back | Next > |

JUT 1.5 ideneendulumsinsslusunsy

dladeneandulunisfinsalusunsuaianaty Next asusnguiisnedaguil 1.6

Arduino Setup: Installation Folder — X

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

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

— Destination Folder

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

Space required: 392.7MB
Space available: 59.4GB

Cancel Nullsoft Install System v2.46 < Back | Install |

5UN 1.6 \denlnawmasnavansalusunsy
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dladenlvlawmasiiazfnsalusunsauada nada Install agusinguienedisgud 1.7

Arduino Setup: Installing

Extract: ATmegaBOOT.txt

&

. Show details |

JUN 1.7 WWsunsuagsiiun1sfnns

sooullsunsufnsaaiodu natu Close

Arduino Setup: Completed

Show details |

Completed
Q-

JUN 1.7 Wsunsudnnuieuies
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P o a = 3 = = o s -:? -2’ -
Lll@@l"lLuuﬂ']iﬁ]ﬂﬁlﬂa']ﬁﬁﬁl%ﬂul@ﬂﬂu Arduine IRTEREV desktop ﬂULUaﬂaﬂ‘lﬂ‘l@ﬂE}uIﬂ‘iLLﬂiM

wUnTuieiagui 1.8

& sketch_feb12a | Arduino 1.6.7 = O X
File Edit Sketch Tools Help

skefch_feh12a

l';.1 setup() { ~
// put your setup code here, to run once:

1

void loop() {
f/ put your main cocde here, to run repeatedly:

NodeMCUVZ (ESP2268 ESP-12E Module), 80 MHz, Serial, 115200, 4M (3M SPIFFS) on COMS

3U71 1.8 W3unsu Arduino IDE
sUsmthaediusunsy Arduino Seasdondd
1. yauls UAUFEaF 9
2. Uu Short cut Fdaiildes
3. unu uansdelndveslusunsumuaumsyie lunsdilanansTusunsy

4. HUMAEUAIFIAIUANNITYINGY
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5. NUNLERITDAINY N1SUTEUIANAANFINITN9IU

6. ABUlEALARNINISVITILYBIlUSWASY Arduino IDE

& sketch_feb12a | Arduino 1.6.7 — O X
‘File Edit Sketch Tools Help

sketch_feb12a

d setup() {

put your secup code here, to run once:

oid loop() {

/ put your main code here, pa run sfpeatedly:

7NodeMCUVS SP-12E Module), 80 MHz, Seral, 115200, 4M M SPIFFS) on COMB

JUN 1.9 eazideavminm1lusunsy Arduino IDE

1.3 Uasa Arduino UNO

TunmTedaauiiazlduasa Arduino UNO R3 Wuuesandnlunisldaudaill

anwagAIgUN 1.10
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DIGITALCPHH ~ )

https://store.thingibox.com/en/electrical/562-arduino_uno.html : 2566

U7 1.10 vas Arduino UNO

wazauwnildnuresndnguuueia Ay

Reset Switch Digital Pins

0 rOVTANAN
IR0 i -~

DICITAL (PWoi~) E

USB Connector
TX RX LEDs

USB Interface Chip

Crystal Oscillator
Voltage Regulator Microcontroller

Power Port

Analog Input Pins

https://www.hackerearth.com/blog/developers/a-tour-of-the-arduino-uno-board

: 2566

U 1.11 fumtisnwing 4 vesuesa Arduino UNO

Qs

Tneusargunsniuuveiaiinindsil
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1. USB Plug : ladmsuiausiaiu Computer n1awasn USB tasuluanlusinsuitn

Ua3n Arduino wazanalwlviuuase Arduino fqe

2. Reset Button : lududmiviien lnensnaduiledeanislivesa Arduino 134

vl

3. ICSP Port @1%5U Atmega16U2 : luwasaiildiiiolusunsusniannisvinaiuves

Atmegal6U2

4. Digital I/0 : 91 DO fi4 D13 wenanl uevIfasyimtnfdug Wuduale 1wy 91
DO wax D1 1w Tx uag Rx vasnsastayawuuaunsy (Serial) , v1 D3, D5, D6, DY,

D10 waz D11 Lﬂumﬁww%’uﬁﬁauﬂagmu PWM (Pulse Width Modulator)

5. ICSP Port @1%35U Atmega328 : LUunasnl L71i olUsun suaWANnISvi191uTe

Atmega328
6. Atmega328 : 1Uu Microcontroller fldunuesa Arduino UNO
7. Analog I/0 : flau@v1 AO 9 A5

9. External Power Supply Plug : Sulvinszuansiain Adapter Imaﬁuwﬁ’uaﬁu}iw'jw
7-12V

10. Atmega16U2 : 18 Microcontroller fiviutiadidu USB to Serial Tng Atmega328

zfinrenu Computer H1U Atmegal6U2

11. Voltage In Pin : iunfildtounssiuainarsuenlifuuesa Arduino Tnadasd
WS9AULNAU 5V nTaunssfunIunie External Power Supply Plug 711 Voltage

In Pin A9ZALSISUMIAY 5V 9188901
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12. 5V Pin : uviideussiunszuanss 5V esnuiiednglindugunsainieusn
13. 3.3V Pin : WWuwMdneusssunssuanss 3.3V sanuiednalindugunsalnieuen

14. Ground Pins : 1¥u ground tisldrasauiueasduliislinsuIees AmUMannIg
15k

15. IOREF Pin : {uwilgansdadmsudyarauswuildsouseiugunsalnneuen

5V %38 3.3V
16. AREF Pin : iunfilisredsdmiudgygyruuswiudunneunden
17. Power LED Indicator : LED wansituaiaiiusenudiglmingu

18. On-Board LED : LED fideasfuan D13 ewn D13 fid1aedn 1 LED 9zadns uay

U

LAUaIslaw D13 HA1aedn 0

19. TX & RX LEDs : LED uansanugiileuain Arduino dimssudsdaya iy 1iandw

Tanluswnsuann Aduino IDE a3uas$e Arduino

1.4 Gul4s1u Arduino

ANSEE9U Arduino L5UINABUATA Arduino LA UADNRILADS HIUNIINDSA
USB #1Uasm Arduino LED ON (F1@#7) 9¢a719u@na11uasa Arduino dlnudeeain

ADUAADS a9 NUUUALUSLASY Arduino IDE fuun
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& sketch_feb24a | Arduino 1.6.7 = O X

Eile Edit Sketch Tools Help

sketch_feb24a

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

loop() {

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

NodeMCLUW2 ESP-12E Module), 80 MHz, Serial, 115200, 4M (3M SPIFFS) on COME

5U# 1.13 Tsunsu Arduino IDE
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vasINUdeNUeta Arduino UNO iy Tools

& sketch feb2da | Arduino 167 = o x
File Edi

1ch Tools Help

Auto Format Crri+T
Archive Sketch

Fix Encoding & Reioad

Serial Monitor Ctrl+Shift+M
Serial Plotter Crrl +ShiftsL
1
Board: “Arduino/Genuino Una™ 3 :
3 rH l | ol P Boards Manager...
1 Programmer: "AVRISP midl™ | Arduino Yin
Bum Bootloader & Arduino/Genuino Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuine Mega or Mega 2560
Arduino Mega ADK
Arduing Leanardo
Arduino/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
Arduine Robot Mator

Arduing Gemma
v

gﬂi?'i 1.14 n1sL@anuase Arduino UNO

\Waldanuain Arduino UNO Tivinn1siden Com port vamauitinasiliiousany

U859 Arduino

© sketch_feb24a | Arduino 167 - a X
File Edit Sketch Taols Help

Auto Format Ctri+T
Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctri+Shift+M
Serial Platter Cirl+Shift+L

1
Board: “Arduino/Genuino Ung" >
Port ¥

COM3:(Arduino/Genuino Uno)

i Programmer: “AVRISP midl
Bum Bootioader

3

5UN 1.15 mMsiden Com port Y04ABNRILADS

o 3

oA | P
NLPBUFADNUUDSA Arduino
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AlUsunsu Arduino IDE 9z6@nd Com port ¥esAsuiIwasfiiiausiaiuuasa Arduino

M13190U1879

Eile

sketch_fah24a

@ sketch_feb24a | Arduino..

it Sketch Tools Help

]

un repeatedly:

U1 1.16 Com port vesmaufiamesiwensafiuuasa Arduino

&

° = AN o a
VI"Iﬂ']5Lﬂ8u1ﬂ§LLﬂiﬂJVIWHWL?JEJUI1J5LLﬂiiJ

@ sketch_feb24a | Arduino 1.6.7
File Edit Sketch Tools Help

skelch_feb24a §

fruatiz 1

https://www.arduino.

3 YDAUDTR Arduino hamufwawn Taesdl LED dong

1 13 "adluTa
AWTIORIM T 1000

cc/en/Tutorial/Blink : 2561

gﬂ‘i?i' 1.17 TUsunsusiee9
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=

P & o a o o W = ' P
LllEIL‘UEJNI‘LJLLﬂiLILai"ﬂ‘V]']ﬂ'TiGIT)"ﬂﬁE]‘UIﬂiLLﬂ“SNV]Lmﬂuumawﬂwaqﬂﬁﬁalu Iﬂﬂﬂﬂ'ﬂ'ﬁlﬂl

= 2 oY A Y [T &
Lﬂiﬂ\‘]ﬁmﬁlﬂgﬂ (Verlfy) WINUVDHNANE IR VEHUVDAITULLIILA D UYUNN

€ sketch_feb24a | Arduino 1.6.7 — O X

File Edit Sketch Tools Help

sketch_feh24a

veid sevup() { A

e //FMuATH2N 13 229u99a Arduine Wiwnwduiamwn Tesosd LED aooy

1

4 //daTien 13 dusuaopoonIn LED dxd1W

d //MRHNEIMSTINL 1000 = 1 3w

d //81T2n 13 Madiuseeiowannin 1ED 9:al

d //VWHOEM TN 1000 = 1 Juni

b v

p d%'b Copy error messages

~
v

< >

P = I Y v a
E‘IJVI 1.18 Llans29d@au U'ﬁLLﬂ‘ﬁiJLLﬁ']WU?J@NﬂWﬁ']ﬂ
€ sketch_feb24a | Arduino 1.6.7 = O X

File Edit Sketch Tools Help

sketch_feb24a

setup() { A
de (13, OUTFUT); (/fiualizn 13 220u93a Arduino Vivwdwamwn Tapesii LED eoay

, HIGH); //diin 13 fusueioipnonin LED d=diw
JMWHORIMEHNN 1000 = 1 3w

LOW):  //a@9t2n 13 “Lifusieidnunanin LED 26l
/AWRRMSIIR 1000 = 1 Juid

JUT 1.19 WensivaeulusunsuudilinudeRanain
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o Y | Y a 2w o ) ¢
Ll!'E]GiT:l"i]aaUI‘lJiLLﬂ'imLLﬂ'ﬂﬂWUsﬂaNﬂWﬁ']ﬂ NNWIBDUN 3BWIWﬂﬂIﬂ3LLﬂ5§JaQUB§ﬂ

Arduino Taenaiivuiasamanegnasiuyan (Upload) ilednivaniaiavsdaninuuds

1owluaala3a (Done uploading) Inaszninsdwlvan dunm LED Tx Wag Rx Uuuasn
Arduino ENTENITUANUNY

€ sketch_feb24a | Arduino 1.6.7 - O X
File Edit Sketch Tools Help

sketch_feh24a

IaT

A
//FWRATH2Y 13 2031998 Arduine viwwluiomwn Tasosll LED sony

/datien 13 dusuaiowaanin LED as#1

J/AWHORIMSHIG 1000 = 1 3w
a //RIvn 13 Madlusudkanpasnan LED 3:Al
delay(2000); J/AWNNRIM SR 1000 = 1 3w
1

JUT 1.20 leldsunsusnluaniasa

Welusunsudnlnaniasa Auasa Arduino LED 9191 13 (Hdu) Aavaing siu asuduly

ffesnsiiainy/eulaliu AlianA1siiavvesdds delay(2000) as udn1daenisln
a1y drasiliiiinadiavuedda delay
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U7 1.21 vesa Arduino Waldsunsudnlvaniasa

GEIL

vain Arduino iiuvesalilasreulnsameifignesnuuuiiielildoldieiu
nivesalulasreulnsawesaiionay lngaunsaimu lUsuAsLAIUANNISYINNILYEY
uasamelusunsy Arduino IDE vueiasmeNfiames uasdrslaulusunsuaiununsg
yihausunsdeuresenitsnenfiamesuazuase Arduino seweingioad vialk
azantumsiaunlusunsuliddesnenledlulasreulnsameioenunmeloulusunsuld

Wmileuagunau

A8
1. v Arduino Hsuriilinandsunela
2. Wsunsunlddnivanddsniuauuesa Arduino Aelusunsueyls

3. Ua35A Arduino UNO wawdausanuluswnsy Arduino IDE Tuasiwsnagmaanam
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4. uasm Arduino UNO 14 Microcontroller wasazls

5. 91ngUT 1.20 MIndBIN15ndIaal 5 il agseamvuadi Delay winls

LONE1591989

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

2. Simon Monk. (2010). 30 Arduino Projects for The Evil Genius (1% ed.).

New York: McGraw-Hill
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uni 2

TUsnsun1se1 C Ud Arduino

lUsunsumuANNIsIamueta Arduino ldnsilisulusunsumiguwuuves
Aw Clagvinnisi@eudndesing 9 lulusunsu Arduino IDE @91 ¥eulusunsalal
s =

o & v o= S a o = o @ =
ﬁnL‘lJu@@ﬂ‘lJﬂ']T}JiIUﬁLLﬂilJLLE]ﬂLL‘UﬁJUﬁLﬂﬂﬂuauﬂﬂau IG]EJ'EULLU‘Uﬂ']iL?JEJu@WﬂQVﬂﬁUﬁ]ﬁﬂJ

ANMUAANYARINUNTRBUAAILUSHATUAEY C/CH+

2.1 Tasead19va9luswnsy
i 90 aluswnsy Arduino IDE 9 w1 Tuduu89W UN @195 Un15L9 oy

v

Tsunsumvauasiifandugnimmuntiuaassdiu Ae void setup () wag void loop (
) Wneilanguntaoddiu aintin1svinnuiuanaeiu tnewlsndu void setup () 92
o = 3 = = a o ¥ o Qs o | a v g

MauiserRediaEusulusunsy Tddmsunisnmueaisuaunig 9 saslusunsy
dauilaidu void loop () aziludiuvedlusunsunsviumuauuesuasa Arduino
Inevisflanidu void setup () wag void loop () azfeadisuliegluguwuuiinuasmie

Tuwnsudsazanulndruiesnlranas Arduino

2.2 Hafu Setup ()

Handu Setup () Ao Henduldlunisusznieansuay Aundaneiniladany

' 9/
= ot

sudeiladdunieglavsialdau Duiladdunvihauiieswsufs ssinuynass
- s = \ - :

Mssien viesymaTesiul Wity W

void setup () {

Serial.begin(9600); /dld1un1sdearsiudsdeyanunasnounsuiiaamuia 9600

TnAud
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pinMode(Pin7, INPUT); J/invuslvaniineadt 7 iaululvsnduns

2.3 Heiidu Loop ()

#Hadduy Loop () aziludiuvedlusunsunisinunIuAuuedvesa Arduino
wdsnisenluswnsu setup() udalusunsu loop () 9zvineuse wazazvineuduau

U dialilusunsuvinTumuan1ugsneg wy

void loop( ) {
digitalWrite(buzzPin, HIGH); // Uelga3na
delay(5);
digitalWrite(buzzPin, LOW); // Uniesiieu

delay(5);

2.4 Hanguniuaniy

= 0 -

#Hedudunguardwiidedonuazasyinullefladugnisenld Hadunivineu

at

wnzPguIuieliiuRg g funeanaueUeIA1ds Tunisaseilsduaziiunu
=

J
o/

i o =) 1 n:-i s qt = 2/ 1 2 -]
men1simuariadffatuazAundulnlusunsunisenld wu int dwmsuilandusia
integer eniatuliiiinisAuA1agldA1I void JUkuUMslBuilanduasiizluuuie Yo

Handu wazaumerndudaziduanisifinasnazdenlriufaddu

type functionName(parameters)

]

statements;

}
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fag1smInmuaandulnen1TnIMuARIATULUY integer 0 delayVal() loiWafsan

[ {

Buatuluswnsulaglsa1vaein 1w uUsuATle F9n15vinaurealstuIEA1Ue
=

FLUT v wazinAwed daeunulsualegaiian 0-1023 unAulily v anndunisen

Jume 4 Walla 0-255 nasanntusdeanauludaluswnsunan

int delayVval()

{

int v; // create temporary variable 'v'

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

return v;

}

2.5 {} 2adudnm (curly braces)
= ol vV o P a £ n:f.’ 1 o o
aUUNM L TUATBIMUNBLTBLARIYALSUAY LaYYAAUATRINGNAIAIVDY

o @

#ladiugineg 1y setup loop() void loop() fagegn
void loop( )
{

delay(5);

}

29dudnnnde { azdesmudlsradutnnila } waue wazlulusunsuaiairadulnna

L 28 =

WauazUanatessuils urazdodisruiunudvdnnulauaslaminy d1auiull

Winuazyiinadaianataatnaulng
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2.6 ; 1AM lAaaY (SEMICOLON)
= a o A v o a ) & I a
wiomungeiilaaey ; vdedifidiuinevesridamnussia ninduldwila

aauNYNeUIINnaLYniavaRananatfaulng Aefiaeig

void loop( )
{

int x = 13; // declare variable 'x' as the integer 13

delay(5);

}

2.7 /*...*/ naa1A195u1e (BLOCK COMMENTS)

luasamune/.*/ 4 nameulng segnlidiuiyseaiana Jeaziuselovidluns
asu1gn1suYedlUswnsuI alaelun1sIAulan sV uLR AL A UYaY

TUSHATY FI9LFUMILLASDINUIE /* WAZIUAIELATIINLNY */

2.8 // A185u18 LINE COMMENTS
MIdeuAeSUNeAdIUIITIRREnAzltAIawmune // ues e uAuLay

£

AUARMENTVUUTTVR FaIBE19
int x = 13; // declare variable X' as the integer 13
AesursANdIUsTinRetonld W indiweSuienavesAdiussiatiu 9

2.9 aauls (Valiable)

fuUsidude wasinuavasdtavilgnululuswnsy Fee1vaiinlsanunsa

WasuwUaalddsazasatudiuduained (Constant) Allanusarldsuniasals nsly
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UFLUIAREINIANUATTALAZ 1R DIN IMUAANSUAUATE Fla819Pua1sdduns

fvuamUsteo inputVariable nasntuhefiléain analog input pin 2 wuiuld

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

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

nfegeAdiusTinfinds A1vesfauys inputvariable anunsowdsuudasld Tne
ussvinusnimualiidudeyaniin int (Fiavduauiy) TassmualidaGusuinty
0 dmsuusaviniiaesimualiifuys inputvariable fawvirfudeyaainun analog
2 ﬁﬂ‘ljguLﬁ@ﬁ?LLU‘iQﬂﬁwmﬂ%NM%E]ﬁm%uml%ﬁLiﬂﬁ’]u’]’imﬁmﬂﬂ@uﬁ'}‘umﬁ’.}LL‘lJ'i’i’]ﬁ

¥ o i o i

1 Y qq o 1 @ o o v A = )
AMRTUNFABINTT man']ﬁlxu’lﬂ’luulﬂi‘maﬂﬂlﬂ TPTII'E]EJ'Nﬂ']ua']\‘]uLUUWQ@HWQWI‘UGWUW?

dlé |9Jall<;

wls AansiadauAIfwls inputVariable 313A91N77 100 w38li a1dA%1N77 100

v
o o I

T munA LU TAWINAY 100 weA1UINNTT 100 ARITAITL A9 INTUAIAINUI

nawmuAalls inputVariable finTiadeau FenAsa 100 [Wueag1ei

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 M3UINUAAIYS (variable declaration)

ﬁfaLLUiﬁﬂsﬁwlﬂlﬂﬂﬂﬂmmu%ﬁmQﬂisu‘dﬁm&’umﬂﬁlﬁu int, long, float,
Hudy neuiluld Fannsseyriiadaginfissndufelulusunsy widvowiulsae
WA sunlaslununisviiauestusunsy dregmeludidunisssydidanys

inputVariable Ti.dushuusinuudia v3s integeruazfmuasusiulidugud
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int inputVariable = 0;

2.11 vauLInUBIAIuUs

fudsannsonsrneusudulusunsuriou void setup() wieneluiledu uag
m%%ﬁ%@hé‘hLL‘tJ'imEJ’lunzimﬁ'ié‘i'a for loop Al Famsmaasuuslusuusneg aud
wadavauanslEFiLys fuustin slobal WusuUsiilusunsuseadiunagldals
Mnynilsiunaznnnguiddulusunsy fuusteedirfineududulusunsunoudds

s

setup()  fauUsedia local lusuusiidsrnieluilsdunionialunguénda for loop

-3 o

fulsvilatasuasiiunazldnulaamzargluiliduisiuwlsgnaset fegusuansi

LARINNSAIAFILUTLAZVOULUANS LTUTDIRILYS

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 fauusviacge

byte
fuus byte ToAuduaraun 8 bit ldiinadeu dia1 0 - 255 et

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

int

Aaus integer uuUsiuguinudmiaulaslifiganadoy wasifiuauuy
16 bit fF15EWINe 32,767 4 -32,768 faf9eg
int someVariable = 1500; // declares 'someVariable' as an integer type
MUUT integer azilAndaundu (roll over) Mgnldatiuanageganiula iduii x =
32767 agmdsanulifinat 1 TNU x, x = x + 1 %138 x++, A1 X IvaUnsaN3enI1
roll over 1 Wuen -32768

long

sus long ilududsdunusunuuvenelaglifiganaiisy inuAwuy 32 bit
1PNsENIN 2,147,483,647 D11 -2,147,483,648 6196179814
long someVariable = 90000; // declares 'someVariable' as a long type

float

fauds float ilusudsiifiganaiion drudsidfiAnannnitdveiaulsdiuay

WAL LAUAILUY 32 bit JA1521IN9 3.4028235E+38 14 -3.4028235E+38 §iaf1984

float someVariable = 3.14; // declares 'someVariable' as a floatint -point type
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arrays
@ & w = v e Y - 1w
fauUs arrays Ludmusiamsadnfeldnieafinie index Ardausly
o = o X Y =
array 813381 4lnusEUT aray warsyUMIT index number fuls aray 3¢l index
BuAUAIN 0 FauUs array Agfinsnsan neuazihlultau wavasimunAsuAunsald
@ ¥ e |
e AeAoEg

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

15101989 array Tneivunediawazaun uddesldaadluingadile wu
int myArrays[5]; // declares integer array w/ 6 positions

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

N13A4ANN array MIN1S3ENAIINGALUT array LLasisqﬁ"leﬂqﬁa% index

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

2.13 arithmetic
FN3¥MINITNNAUAAIEATVUIBTS 115UIN, AY, AR, WATNIT F9azlvian

NATIN, WAFN, NAANM, YIORANITNT YBsaRImIALTUNTT

y=y+3

F=t/5

msvimvedlusunsuaviduniniviadeyaduusvesdadndunisuild wu
9/8 NEEWSBVINAY 2 Wwnufivzindu 2.25 Wesen 9 waz 4 Wuiudsduudunie
. = ] = 1 = 2/ o o saly v | A U 2/ ot
integer @slalansaiivAmationls wartmadnsnladaunninduysassulaiugg
\inn1s overflow n3pAEaUNGU AINSAMINVBIYTRRILUTAANAY AuUIAT
ualrgni19egnild wun1suin avaeduududueenaiien n1suinau

a ° v o o e = o e = i = o v & o
Wﬂuaﬂﬁ]&i@ﬂuqﬂ'ﬂ‘ﬂ ﬂﬂuuﬁ]@ﬂ?'ﬁLa@ﬂ@?LLUﬁWﬂJsﬂuqﬂwlﬁmﬁWﬂmﬁlﬁLﬂUNﬁaWﬁﬂqiﬂquqm
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sansadsuridaniulsanvdanidudednydanddanieaids (inhmyFloat

myFloat U i = (int)3.6 aztlunisulasanli i Sandu 3

2.14 compound assignment
M TBUATEIUUE D (compound assignment) Aan1sLlguAIdUAEINUAD

w5 wdthuadnidlaluiulumnusdumiloudy nswsurmdwuuganianaly
X ++ WilouduAda x = x + 1
X — WlpuiumMdl x = x - 1
X += y WilloudumdI x = x + y
X -= y IMUaUAUAIEI x = x - y
=1 s o n';
X *= y MiuUNUA@I x = x *y

= o o n:)
X /=y WMUBUNUAEN X

X Iy

2.15 comparison operator
= o s =l = ) A A 1A v oA A
ﬂﬁL‘UEJuﬂ’]ﬂQLU‘iFJ“LILMHUWQLLﬂiwi@ﬂﬂﬂdWﬂUﬂ’mu‘] I?ILWQMYJ"\]F]’YA’]ME{Q’WS
-at o = [T 1 1 -a’( & ) ai = = 2 s = o q:v
mammmmmmdu C‘l’}E]EJ’NG]’e]uL‘LJuL‘LJ‘lJﬂ’IadL‘lJiEJ‘ULWEJUGI’JLL%JEHENWJ ANILVLUATE

Wisueuildvialy wu

X == y Nede x Aawvindu y
X I= y U894 x danluvingu y
X < y Wneid x fiedasnin y

X >y WERd x dfunnan y
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- IO . 1

X <= y Nu8i x dAdeeninvisvintu y

X >= y WU x AAnniusainiu y

2.16 logical operators

Adansiadauntandnineldiusauiieusandunisassiinaslinaanit 954

8
e w a

759 1119 Juagnumaniuns lnedidiiunisniaednd 3 d9Ae AND OR wag NOT

'
[

ANFINTINFDUNEDINAIAIBES

Logical AND :

if (x > 0 && x < 5) wueds Wussadle x 1nnin 0 wae x tesnin 5
Logical OR:

if (x > 0 || y < 5) wunefia WWusdaufie x uannd 0 vse x desnin 5

2.17 constants

I Ao v o [ ~ a A l P v )
ﬂ']%ﬂflﬂu{iﬂ,ﬂh‘ﬂu@ﬂﬂﬂm ALLIUNATIUIT constant ﬂ']ﬂﬁﬂﬂl’uwaﬂ']'ﬁuﬂsﬂﬂiﬁlaﬂ'ﬂ

wvieglulusunsy

2.18 true/false
| P o Vo a v ) a =
ﬂﬂmwmmmsmmmmlwmummﬁa%um boolean 1"'U°Ll'e]ﬂia'iﬂ‘UaE]’i]ﬂ 0 U809

FALSE wagszauanan 1 ¥u1edd TRUE fasiagng

if (b == TRUE),
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2.19 high/low

msAmuasEsuaniniiuladidy HIGH %3a LOW Tagen HIGH 28unusesu
8930 1 ¥39 5 LIavikave LOW 38unuseauasdn 0 58 0 138N sasiagis
digitalWrite(13, HIGH) ; wunadiafvualiun 13 danduasin 1

2.20 input/output
WunsAmuaanluiledy pinMode() tiafmuaniivesviledlnviminiludunm
MIDDWINN AIFIDEN

pinMode(13, QUTPUT) ; wunefisdmualien 13 ﬁmﬁ"]ﬁlﬂmmﬁwm

2.2

—

if

]
s

fdq if Tdnsanugnaeinisinduluauteulaisivuanssll

2.22 if... else

if... else Wunsiimadonmaliifulumuieuluusn W asaaeuuduwm
gl HIGH Mwualyt x = 5 uwsdv1dunmdu LOW fAviualv x = 1
if (inputPin == HIGH)
{




30 — AMSME9IU Arduino teedu

2.23 for

Fnda for Iﬂﬁ’gﬁaﬁwﬁwﬁnuqﬂwma aass muduauiiimue wdiSeensinie
qu Tnefigunuudsil
for (initialization; condition ; expression)
§
doSomething;
}
initialization ﬁaﬂwsﬁmuﬂﬂ"}L’%uﬁuﬁuaaﬁqLLUizLawﬁamﬂﬁuﬂsﬁwawumwuﬁﬁqiugﬂ
Tauasusau A1 initialization zifiudmmAidualy expression WdWAdBUSOU
nsvinuaudeulunde condition Aifiuualy dideuluiduaie Aasyeumiuads
Tugurlvaudeuluduifiedaazeanaingy segseluiitmuneadusuliiuys i
\Juaud naaoue i fiddnan 20 §uuese winen i asas 1 uasimddluadudn

n guluaundng | aswiriu 20 Fseenangy

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

2.24 while

Ada while Wudafiszvinnnnugurafiedluaunindeuliluiniuazduis

o aa o e 1 ot i o = = 1 1 o oas b}
m%mamawwﬂwummLuhmwmaaumﬂmiLﬂaEjum LULNNANILUS UIDVAFDU

& v - -
n579a8u sensor LUusu lneilsuuuudiil

while (someVariable 77 value) // test if less than 200

{

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

}

2.25 do... while

A4 do guagvinauLayeda AN UENAUYINEYa loop AdEUAAT while

'
o as

gnLiuNNIATIRERUANULIRDBNIINgY FevifidIuN8vegU AwuAd do guax

hnuegradeevilinsaaus Inedlzuuuudsil

do

{
doSomething;
}

while (someVariable ?? value);

fetedeluiieua readsensor) wdaiuriielifiduds x antumianaan 50
mS uazaLgUauRsERsiius x dafesndn 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)

&

Juednldlungs void setup() werimualviviegluimdunsudadyaiu

o

wuuAdraviulusudyagn vievddygiu nefijuuuudsd

o

pingMode(pin, OUTPUT) ; // Aimualyt ‘pin’ 1Tu output
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2.27 digitalRead(pin)
\Juddadildguaranuetghiiduusvdioyanuudiva (disital pin) lng
Toyafildasdu HIGH 3o LOW Tnefiguuuudsil

value = digitalRead(pin); // AMuual# ‘value’ ﬁﬁ?LﬂﬂﬁU%@Mﬂﬁﬁiﬁ%ﬂﬂ‘t}ﬂ ‘pin’

2.28 digitalWrite(pin, value)

[ o W o

Wuddsnlddadlvviongly Mluvivdstoyawuuddnia (digital pin) lag

17 o

ayafidsasdu HIGH 38 LOW Tnafiguwuudail

digitalWrite(pin, HIGH); // Arwuslvl ‘pin’ dauviafiu HIGH

2.29 analogRead(pin)

Humdaiieldsmaaine Analog Insuasaegliaziiees A/D vurm 10 bit
Weuvasruseiuiisnulaained Analog Tneradnsasduavsuwdue 0 - 1023
a1 Analog 9gliimileuduen digital Aeludesimuanewsuduinduu INPUT

s

w3891 OUTPUT laeilgunuunal
value = analogRead(pin); // ivualy ‘value” IAnvifiudayaanne ‘pin’

2.30 analogWrite(pin, value)

Juddeilifuseduiion Analog wWasuluaudeyaninvun ieluladygiadugy

U

v A

484 Pulse Width Modulation (PWM) §1#1 0 usefufivn Analog 918y 0 Taadaed
daumn 255 9z 5 Taadaafilwuiy wiA1529319 0 - 255 ATwsaruiivn Analog a¢
wWasuluiuaiegszning 0 uaz 5 Taad TneArBannussdiuiivn Analog Aasidilng 5
Taad 1y A1 64 awilfiAauseiu 0 Tradidunarawludvesmunamoue waziiy

5 Thadnilaludv89n unaINnaun  wWAoNAReUAD 128 Aevlvnawsasud 0 Than
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ASINT999AIUNAINUALAZLIIAY 5 118D NATIMTIVDIATULIANIIALA DT UAD
192 ¥ lMAAKTY 0 12ad Ut aluAYDIAIUMAINLALAZLSIIU 5 1ad a1uludvey

ATULIANINA Ineiisuuunall

analogWrite(pin, value); // LEUAIRIUNN ‘pin’ AUAIYDY ‘value’

2.31 delay(ms)
o I L o i Ao [
L‘Uummﬂ‘nwmqnmmimN']wumiﬂsl,miuLﬂunmmm'mmwumﬂu

fiadi w1 leean 1000 9zinTUNISUUIIET 1 Ui
delay(1000); // #i4ian 1 3ui

2.32 millis()

< a0

\Dusdafidmunlinadnsldnnanlufiadiund lnedsuuuudad

value = millisQ); // Avuals ‘value’ fanvindu millis()

2.33 Serial.begin(rate)

HuddedildDanesneynsuvesorglulivihan uazdmuadianuiluns
Sudsdoya TnsUnfastmualifiarugs 9600 9n/Aud Tnefiguuuudsdl
void setup()
{
Serial.begin(9600); // Lﬂmwa%muﬂsmLLasﬁ’muﬂﬂ"lmmﬁﬂuﬂ’]s‘%’uﬁﬁagamdﬁu
9600 /Ui
}
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2.34 Serial.print(data)
Juendanidedoyaliiunesnoynsu wazawisagdoyalafiuy Serial monitor

v24lUsunsy Arduino IDELGIE Taediguuuunsil

Serial.print(analogvalue); // @amuaedanls ‘analogValue’ "Lﬂﬁwai‘waqﬂim

2.35 Serial.printin(data)

Judendoyalviiunesneunsy winudien1sauussvinlndlaednluda
o o A = =4 s o & i, ¥ L v i . .
ANFIUISUFNALNUBDUNUAE Senal.prmt()LLaamﬁJ’]’iﬂ@J‘UE];\Jjﬁlﬂmuuﬁ Serial monitor

924lUsusnY Arduino IDELIME Tnediguwuudall
Serial.println(analogvalue); // d@sr1vasmiwls ‘analogvalue’ luiinesnaynsy

dsu

%

MslgulusunsuAIUANN1SYN9TY Arduino AeTdnsiBeulusunsuaieguiuy
= v 1o & o = = = Lo
19301w1 C Fagilsulusunsulidndudasiinnuilusunsueausuudmilovadiunau

TnegduuuvadlUsunnees Arduino Midagiinnumdendaiulusunsuniw C/C++

A0y

1. lUsunsy Arduino IDE ludiuvesiufidgmiumsdisulusunsuauaudziiflaiduign
o ‘4! 1 = o

AWUATY 2 du Avexlstng

2. void setup () fidnwuzn1svinauedals

3, void loop () fdnwazn1svineueesls

4. fwusutannge Tumwdilozlsing wasliaruvuneeendls
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5. ANde x == y AAnnuningegials

81984

1. Simon Monk. (2014). Programming Arduino™ Next Steps. New York:
McGraw-Hill Education (Publisher).

2. Richard Blum. (2015). Sams Teach Yourself Arduino™ Programmingin 24
Hours. Indiana: Pearson Education, Inc.

3. Brian w. evans. (2008). Arduino programming notebook. California: Creative

Commons.
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uni 3
gunTalBunm LeANANUFIY
3.1 uaadf (LED)

aa A ! d P =~ o i A o |
LLagan ‘VﬁalﬂiaﬂL‘Ua\iLLaﬁLﬂu‘lﬂI@ﬂqju@ﬂuﬂ'ﬂﬁ]BLﬂaﬁLLa\iaaﬂquNamﬂqima

2
i o

ludansslaefvesuasiiiuaseenunaziiuegiurilnvesansiieiioglumsnsindiiiumn
laloaasuas wazilaswaslalnddlsnassaninloms ¥ranafiuauiu Lazyi

waadunsuse dwusulalendanansiidydnualdsgud 1. waslaswadedsgui 2

Anode by /A Cathode
+ - Flat Spot

Anode |
Long Lead |

http://www.mainbyte.com/ti99/electronics/led.html : 2566

Cathode
Short Lead

sUfl 3.1 dydnwalves LED

Edge-Emitting LED

Molded Emited
Epoxy Light
Lens

https://zeiss-campus.magnet.fsu.edu/print/lightsources/leds-print.html : 2561

Ut 3.2 Tasea$raves LED
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3.2 1569 l¥91u LED Auvasa Arduino

dmsunismeldeuduueda Arduino 9¢l4 LED Wugunsallunisuansuanis
yhautudedugunsalieninn Tasasdasderadiuniuan 220 Teviudesynsuifu LED
Wi eanwsaulif AU LED 1l 99910 LED 9319w usaduuszaa 1.8 V uivadn
Arduino azdneussfueenu? 5 v lalgusdu LED wg15A JULUUNTABAIFIUNIUAT

220 Teviusiooynsuify LED faguil 3.3

o 2

JUN 3.3 Aadnunuen 220 laviusieaynsuiu LED tiaanusasu

A298197 1. 8 LED 3 ¢4 dnainanasaassanuliwanunduunlvd nvualle

Digital I/O 91 5, 6 uag 7 U84U03A Arduino @ msuse LED

JUN 3.4 N9 TANUATIRE9T 1.
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void setup() {

pinMode(7, QUTPUT); // AMRuac LY LED 1387
pinMode(6, QUTPUT); // AMRUAAILALY LED Wa4
pinMode(5, OUTPUT); // fAMnuadni LED indeq  }
void loop() {

// &% LED ien ains

digitalWrite(7, HIGH);

digitalWrite(6, LOW);

digitalWrite(5, LOW);

delay(1000);

// &% LED wma a1

digitalWrite(7, LOW);

digitalWrite(6, HIGH);

digitalWrite(5, LOW);

delay(1000);

// & LED wides i

digitalWrite(7, LOW);

— 39
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digitalWrite(6, LOW);
digitalWrite(5, HIGH);

delay(1000); }

(== ol L__Jt_r"
-..,,’ 1/ / 'hfqnl,s n .

= 0’, ",ré‘a an,r nr
J .S'N' Dﬂ FI G W

JUN 3.5 nssialdeuaienudiogan 1.
n1svieuvasiusungy

Tusunsuazdslih LED Wenadnamnerids digitalWrite(7, HIGH) wazsudaeds
digitalWrite(7, LOW) &3l LED wasainssaemds digitalWrite(6, HIGH) wassusieds
digitalWrite(6, LOW) &sl# LED widasainemaerda digitalWrite(5, HIGH) wagdiuse

&1 digitalWrite(5, LOW)
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3.3 @ntnainlaauau (Push Button)

http://www.porjaielectronicsolar.com/category/12/a3ngina-push-button-switch :

2566
g‘dfﬁi 3.6 avnaRAUaasfiuLUUAY

antnafnUasedu diulugazsiduainduuiaanuitduialunisnesasmu
nssualsligsiiouiunlfidugunsallunisnssdursaslianudsuaninzluay
muAy WumMsallansiaurenses Tasdeldiusmufiuissdidnnsednddniivils
Wielvhsasanusavhanld fedniunseldnuiuisesiines swfosimusaaiizyes

amdlineunsne Feasliegimeniy 2 WUUAe WU Pull-up Wazluu Pull-down

- Wuu Pull-up Aen1ssiaraRsiiumMueynsuivaindlnenmsiisiumuse

Wiuumasdne Vee Welusaduniynsudtagluaniurasin 1 nasaiaifagui 3.7

wazillannadng ﬂ'ﬁsLmlwﬁ'lﬁlslwaﬂimwsmﬂinﬁﬁﬂﬁmqﬁuﬁm%’uﬂ'msjl.uamux

%

2

a93n 0 AIUUNISYINUSNYMETazS8nI1 Active Low ws1z379gsguluswnsul

o = VYaos o a <
i Welasudgyguasindu 0
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vec

5,

Microcontroller

S1
il Input Pin

http://www.electronicshub.org/applications-of-resistors : 2566
‘gﬂ‘ﬁ 3.7 3495 Pull-up

- 4UU Pull-down ABN15HBATAIF UM INBYN TR VAT NG Lawn15U67
) o ¢ o o v A W a % =
dumusaidnanInaieliusiuiasuregluaauzasin 0 naeaia1Aguil 3.8
p a ¢ o g v o o v a
wazillanaaind nsvualniraslvaasvinsiliussdunaniuategluaniuzasin 1
w & o ) & = ] . . i a v o =
Aeiun1sinauaneaeliavisendn Active High wisngdnavideulusunsulyvineu e

Tosudyguasindu 1

vec

Microcontroller
s1

Input Pin

ug

http://www.electronicshub.org/applications-of-resistors : 2566

‘gﬁ‘ﬁ 3.8 2935 Pull-down
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3.4 N1599 lY9IUEINTNUUIA Arduino

A298199 2. TeamdnaRnUasefumal9aswuy Pull-down Wiannaindwaivass LED
a319 Amualily Digital 1/O 91 6 ¥93UB3A Arduino dmusia LED waz Digital 1/O

91 7 999U95A Arduino @ msusiaaintnannUasasu

UM 3.9 M3sigeaseusiiognem 2.

int buttonPin = 7; // AMVuARIWAUSEINgG

int ledPin = 6; // AMRUARILALS

int buttonState = 0; //MuunanzBudUY0IEING
void setup() {

pinMode(ledPin, QUTPUT);

pinMode(buttonPin, INPUT); }
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void loop() {

buttonState = digitalRead(buttonPin);
if (buttonState == HIGH) {
digitalWrite(ledPin, HIGH); // LED @374
}else {

digitalWrite(ledPin, LOW); // LED AU }

A1IN91UVR9IUTUATY

'
Qs

TUswnsuagdslst LED adnadenisidnaniusnisnaaindinivualisieand

buttonState = digitalRead(buttonPin) IaensiUieusfisuan1iznisnaainganeds
if (buttonState == HIGH) { digitalWrite(ledPin, HIGH)}

else { digitalWrite(ledPin, LOW) }

3.5 UeLaas (Buzzer)

s & o 1 = = = = 0 & = 1
ULYDT ﬂaaﬂwummmmaﬂma LL“U‘UL‘tJEJIQIIG]EJiJ’Jdﬁ]iﬂWLUﬂﬂTlﬂJﬂE]gJﬂ’lEﬂu

# wathhuwswulriaunsasuiadaalaniefies
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http://www.instructables.com/id/How-to-use-a-Buzzer-Arduino-Tutorial : 2566

U7 3.10 Unieed

3.6 N1369 LY9IUEINTINUUIA Arduino

nmsssldautuwesiivuein Arduino tulvdawietaiailngniausaiusme

s '3

v o T A A oia | Y Ao v o v v N
Ugesilurianlifiaelnnoulvazldydnvaluondanssdiuuili duuundasl

o e W

fauAlgangdunavanedsiiuin ddmanefatiau warazedifinunIusoaunsy
o o & v - o [ w 5 o Vo v e

Autgigesimeiioanisinunnasautsieas lneviluagldmeumiundaiuszann 100
Toviu uazuesa Arduino @nusadslivawesndadecle 2 i5Aen1sldad
DigitalWrite AUNISIEANEY tone  TaadA1ds tone  @15ANIAUAAIAINNATIAY

Tdeeasdndeasle

tone( pin number, frequency in hertz, duration in milliseconds);
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JUN 3.11 nssiedriwesiuuaia Arduino

s 1

= ) v o L] = = = = e ' t o
A98191 3. aﬂwwmasmmmamuamamam aaunulﬂ’l,uisasr;a”uwm U MY

'
o as

g4 DigitalWrite wagAmunalivtiuinvestaesaaitiiel Digital 1/0 11 7 lawse

'mlm'mgﬂﬁ 311

int buzzPin = 7; // Muuasiualgiges
void setup() {

pinMode(buzzPin, QUTPUT); }

void loop() {

digitalWrite(buzzPin, HIGH); // Uti@0364
delay(5);

digitalWrite(buzzPin, LOW); // Usleasidgu
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delay(5); }
1591191499 lUTUNSY

lUsunsuazdalnimeosdudeansnieads digitalWrite(buzzPin, HIGH) haz

Reudheds digitalWrite(buzzPin, LOW)

A198199 4. FelvdawasidndeaBanud 1.5kHz  Mgmdd Tone  LagAITUuua LA
YVIUINVDI

Jriwossait1ivn Digital 1/0 91 7 Ingsaieanagun 3.11
int buzzPin = 7; // AvuaswrisUeiges

void setup() {

pinMode(buzzPin, QUTPUT);

void loop() {

tone(buzzPin, 1500, 1000); // ddlidewasiidesdsiinaud 1500Hz }

A75M9UVaUTHASY

TUsASUATaI U AL d@sRnan8ads tone(buzzPin, 1500, 1000)
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3.7 31ad (Relay)

a0

Wewwnuesa Arduino lalaunsadnenseualviifiennszuaass 16 slunsed

2

aduesa Arduino Tuldaiuanaunsalfinanazaeenisiinisregunsaiylgiively

ausanenseualuiiifidiges 168niinde Fedulngjszdenldfiadilugunsalne
o | - £ o v A & a fw | v o | < a

fanan legsiagvinvinnduaindsin-ne793s Wweltuanniswiwmantii wazn1siay
5 1agvinuidasstsnssduliniuauini anvua leedagdelusisusedudusia

nihdudasiadavagluannenihdudala (Normal Close : NC) de3ull 3.13 uaziile

[ ¥ o

ewssuliiuiiad ssvilinthdudawdevannzundunihdudada (Normal Open

6@

: NO) fagufl 3.14 uazviufinvgadreuseiuliSiad iz nduuniuanmenidudale

= = o U Q:’ L2 & 0 ¥ o w =y
witlouwdy  tunisisadlulaey sgdsnulnsiadvinanuluaniemindudaia

http://electronics.howstuffworks.com/relay.htm : 2566

5UT 3.12 Tassadaneluiiad
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g 2
<0 —o\o—
o OFF
O =) -
POLE

https://www.theengineeringprojects.com/2012/10/introduction-to-relay.html :

2566

U7t 3.13 anmzwthduifall (Normal Close : NC)

&) @)
zZ z
ON
= or]
3
O o=
POLE

https://www.theengineeringprojects.com/2012/10/introduction-to-relay.html :

2566

gﬂ‘l’?’i 3.14 annznidudals (Normal Open : NO)

3.8 n13falYeIuIagnuuasn Arduino

msuSagluldauduuesa Arduino lanunsadnlusaldaulaviuiiiasann

9/
L = 1

Ua3A Arduino ldanunsndienszualwlanenazdelnsiadinau faduleiasiinisee




50— A5W9U Arduino Wadsu

JRsRUANEnTIieliueTa Arduino anunsaldausiunusiadlaaagi 3.15 wazlu

Jnptulafinsdainvesaiiaddndaguieldiuueia Arduino liaefagui 3.16

LOAD
+Vcc

supply

Arduino 1N4007
Board relay T

1K

GND

https://www.electroschematics.com/arduino-control-relay : 2566

JUN 3.15 m3siasiadiitaldausauiuueia Arduino

s - sahay Q
= m— WNGLE. -
._ — (Y

T,

JOA Z50VAC 104 RSVAC |-
10A VDG 10A 20000 | v T
SRD-05VDC-SL-C l ;

 ro

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

8 : 2566

U7 3.16 vasasiaddnsaguiiieldausauiuueia Arduino
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@ oA Y a5 a i o = o & A g0

f8199 5. IdaindnafinUdasduseisasiuy Pull-down Wenaainduaisiadiingu
waglilanaaInganase Sladvgavinau Mvualild Digital I/O v1 6 v@3vesa Arduino
dM5Us029959U5 a8 way Digital I/0 v1 7 999usa Arduino d1usudaaintnain

Uangdu

U 3.17 M36@995A1UAIE 1A 5.

int buttonPin = 7; // iwuaduvusaIninafnUaassiu
int relayPin = 6; // MuuARIWWUIAIUALTIAE

int state = LOW; // fvuaannagEusulumsmuaitiad
int stateButton ; // ﬁgﬁaﬁlﬁuaquminﬂﬂu

int previous = LOW;  // fiwvuaanizneunady

long time = 0; // MAUARIIATEINTEER
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long debounce = 200; // fvuaAaLielBsiuan1Iz bounce vasang
void setup() {
pinMode(buttonPin, INPUT);

pinMode(relayPin, OUTPUT);

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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Asvuveslusunsy

TUsUNTUEEITA0Y119UINNTNAEINT LasnaaSatsnstagvinau nanssaly
Sadngavheu lnenisldmdalioudfisuivaanizmsneaindasineuiunsaian

AIYAATA

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

if (state == HIGH)X

state = LOW;
} else {
state = HIGH; }

time = millis();
}
digitalWrite(relayPin, state);

previous = stateButton;

f5U

mssegunsaliveliuasa Arduino Su/dermnan Digital 1/0 1w Taanissuen

o a I

a1 (effugunsalvilndunm) uagnissegunsaliielviuesa Arduino def1aanun

q

s

(RefugUnsaivline1viny) Usen1suinasaaenmunliuesa Arduino SUNSI1UIII9

sgreldnuluniudeyadiodids pinMode(muneiauan, INPUT) wieudsdayadae

#1d4 pinMode(xx, OUTPUT) fiaudaagldrnds digitalWriteuneiavan, aniug) (d

an1uzoen) Wi digitalRead(Wneiavn, antus) (B1uan1usia)
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AU

1. 9 LED 3 909 Tidnansfiazaraseeiuluaunsu wddawiundulu-un fvualily

Digital /O ¥1 5, 6 uaw 7 ¥edueia Arduino dwiuse LED lagseaasanugy

| __RE
R
-

outnpJdy

@

|
S

“

®

JUN 3.18 mMssigasanudtaude 1.

2. . laindnafnUasufuneaidaasikuy Pull-down Wenaaindwaivass LED s
Amualily Digital 1/0 91 6 ¥03U83A Arduino @ wsuse LED wag Digital 1/O 91 7
289U83A Arduino @msuseaing

Tngsinieasnugy
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JUN1 3.19 MIsimaasiudtade 2.

3. dsbriggasnndadsainud 1.5kHz a@aduniumud 500Hz  A28Ad9 Tone way

MvualintivInvesdagesaeinfivn Digital /O ¥1 7 lnudedsasanugy

=
|
»
>
a
c
5
0.

JUT 3.20 nsdi@IvaTIUAILTE 3.
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4. laaindnafnlasssunoi99suuy Pull-down 2 @1 9 1 dmsunabisiagyinaiu
o o 0 ) us & o ° P o s .
wagda 2 dmsunalvisiaduenyineu fvualvld Digital I/O 91 5 vaussa Arduino
dmiurensastuiiag waz Digital I/O ¥1 6 waz 7 ¥8dUa$n Arduino d@niudeaing

neafeUaeeu lnasavsnugy

JUT 21. MIseITvRsrmaude 4.

LONA1581984

1. Mark Svaljek. (2015). Arduino Succinctly. Morrisville, NC : Syncfusion Inc.

2. https://docs.arduino.cc/built-in-examples/digital/Button : 2566

3. https://www.arduino.cc/reference/en/language/functions/advanced-io/tone :
2566

4. https://th.wikipedia.org/wiki/31a8 : 2566
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nsealdaulsuansNananiian LCD

4.1 @uUaAINANaNnIal LCD

Jauananandnuad LCD Wudegennaindrin Liquid Crystal Display Liuaed
FunneaneSaneaad laesundasavillndssaing $93uni1lu Backlight iiadl
msdenszualiiudlunseduiiendnaianeaman Aasvilindnlusauas iliuas
fananlyl Backlisht wansuyuuniinge lneaiuduilaundntads3aziidfiunnsng
funudvesmdnasanea wu Aide wie Al viliflesesluivefsenuiudidnusd
9 druiiundasndudaudeewinaianea 98 LCD asuduiy 2 wuulnggay
SwansuanwWasisil

4.1.1 Character LCD \{usefluanssaifiusdnusaurasuuunied 14y 20
LCD v 16x2 wneddly 1 ussiiadisadnus 16§ uaziivianus 2 ussiia

4.1.2 Graphic LCD \uaafifmualddragliunasnuuntiineduuas nio
Udpsuasriruoenly shlvvetiannseasgunmtuinuwndasld nisszyruine s

seyludnuiugn (Pixels) luwsiasuud 1wy 128x64 MaefaRoNilid A INLLILDY

128 90 UWazIAAULUIRG 64 0
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http://www.circuitvalley.com/2011/12/two-wire-serial-lcd-16x2-graphics.html :
2566

JUN 4.1 Y8uanamandnivad LCD

4.2 99 Character LCD

Backlight (+)
Backlight (-)

http://circuitsdyou.com/2016/05/15/arduino-lcd-display :2566

31J°7; 4.2 99 Character LCD
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s

9w LCD a¥dl 16 91 Tnousazaniistsadundad

—-GND : Ground

VCC - TWidBe LCD aunn +5VDC

-CONTRAST : 9nd@msuusuauaIneesiinge LCD

-RS : Register select T#uanlyn LCD Controller 71 %’agaﬁﬁﬂﬁm Data Lﬂuﬁwﬁawga
Joya

-RW : Read/Write l¥fimuadiazaumvsalisudayaiu LCD Controller

-EN : Enable Toimuanisyinsuliiu LCD Controller

-DB0-DBT : \{unndnyqyiau Data Midvuniesudioya/dds fu LCD Controller
_BLACKLIGHT + : TWi@saniaen BLACKLIGHT 42 +

-BLACKLIGHT - : llidsaviaan BLACKLIGHT 97 -
4.3 nsi¥eudatiuae Character LCD

-=II 1 = v sl =
AsLauFavL LMY 2 WUU A
4.3.1 N15LYAUADRUUIUIU
] - ' v oo & . 1. - |
Wunsi@eusaas LCD WAuuasa Arduino aense lagazuwuadunisiiouss
18 2 wuuda kU 4 U9 wazkuu 8 Un F9n1si¥ausanuuase Arduino agfleudiaune

a P o - 1 2 1
wuu 4 Os Wesannlyaelunisieusetasnin
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o :
sxmm Arduino

circuits4you.com

http://circuitsdyou.com/2016/05/15/arduino-lcd-display : 2566

JUN 4.3 ms@ewdanuueia Arduino WuuvLNY Weuseuuy 4 Un

4.3.2 maPausisnuvaynsy

Wunsifesieduae LCD Whfuueda Arduino Tagrulugadivimiuuas
stuuumsiensiafuae LCD Rnuuuruy sifunsi@euseuuusynsu dsagldane
\Bousaiies 4 1§y Taeldluga 12C Serial Interface dedfoyasnulusianaa 12C fivi

TvihasuanInatan1us19e willaunissie LCD Wiy 1uny

16 Pins Connection to LCD

Display
LED Contrast

http://www.14dcore.com/wiring-i2c-module-on-16x2-lcd-with-sclsda : 2566

5Ui 4.4 Tuga 12C Serial Interface
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http://commandronestore.com/products/ba200.php : 2566

3UM 4.5 mssisluga 12C Serial Interface fuuasn Arduino waz9e LCD

4.4 3314974 Arduino IDE ffu 12C Serial Interface

naud udesdnan vlausiiiauielviae LCD Maasiuduluga 12C Serial
Interface @1u150lg 9 U5 3uAVUBSA Arduinold taga1iulunanlausisasula

https://github.com/fdebrabander/Arduino-LiquidCrystal-I2C-library @' 3V W 4.6
Toganmuiiliulug zip

() GitHub - fdebrabander/Ar... X | 4 - (=]
€ ( @ GitHub, inc. (US) | https://github.com/fdebrabander/Arduino-LiquidCrystal-2¢ 3 A T B O 4

. . e [8]eic] -
11* Oakland, CA Homp @,

Clibr @  @search
[

Kl o © —
fdebrabander / Arduino-LiquidCrystal-12C-library

m x

a ebw vl

-
@ Watch 16 # Star | 83 Yrork 95
<> Code Issues 4 Pull requests 1 Projects 0 Wiki Pulse Graphs
Library for the LiquidCrystal LCD display connected to an Arduino board
1) 15 commits 7 1 branch 0 rele: 11 1 contributor
K8l fdebrabander Add missing return statement Clone with HTTPS &
. Use Git or checkout with SVN using the web URL

B examples Re ) n by defat
B LiquidCrystal_I2C.cpp

https://github. con/fdebrabander/Arduino-Liq [}
B LiquidCrystal_I2Ch

& READMEmd

5 e d e Open in Desktop Download ZIP
Explai how to install the library your project ’
B keywords.ixt

g¢

Initial commit

httpsy//github.comy/fdebrabander/Arduino-LiquidCrystal-12C-Tibrary/archive/masterzip

U 4.6 Lilleddwmiuanidivanlausdiady
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o

yasnuubisunisansalnnuluswnsy Arduino IDE Tnenalu# Sketch -> Include

Library -> Add .Zip Library siaguil 4.7 aandwinismsunslngiianadlvaaiul
9 ndune Open
. @ sketch_nov25a | Arduino 1.6.7 = O X ‘ ki

File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctri+U
sketch_r
Upload Using Programmer Ctri+Shift+U 7
void 3et| =
put Export compiled Binary Ctrl+Alt+S Manage Libraries...
Show Sketch Folder Ctrl+K

1

!
Include Library 3
Add Fite...

‘Add ZIP Library...

1 Arduing libraries
chaae Bridge
EEPROM
Esplora
Ethernet
Firmata
GSM

JUT 4.7 nmsfiesalausitiasy

Wiefnsslaustsiasudsa awlivelavsiasululusunsuy Arduino IDE Aeua 8.

2 sketch_nov21b | Arduino 1.67 - [m] b4
- _Fw'le Edit Sketch Tools Help

Verify/Compile Ctri+R
Upload Ctrl+U
Upload Using Programmer Ctri+Shift+U .
Export compiled Binary  Ctrl+Alt=S ;.‘.I::L:N 1
Show Sketch Folder Cirisk z
i Ethemet
Indm,! e ® Fimata
: Add File... GsM
HID
Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor
< SD
SP
Servo
SoftwareSerial
SpacebrewYun
< Stepper
TFT
Temboo
WiFi
Wire

Contributed libranes

LiquidCrystal_I2C

JUT 4.8 msfinsslausiiaiudiie
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lun1si@euregunsaluuy 12C lun1sdstoyalulvigunsalaneg 9ndusemsuan

| w =

waalnTavasgUnsalifeInszdeaisiuney fevsdwayadeansiula lagisaiunse

U

&
=1

Trifumnuennsavesgunsaliidesnsiusunsudnagnatl
#include <Wire.h>

void setup() {

Serial.begin (9600);

Serial.printtn ();

Serial.println ("I2C 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.printtn (")");

count++;

}}

Serial.printtn ("Done.";

Serial.print ("Found ");

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

}

void loop() { }
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neuTEUlUTLNSULAA NG LCD 1n3Inflandudsinuas LCD Waisivianinsauand

Ha LR NS 1HeINTT
it led.clear() > l¥aanthae Weliddnuslagaguumirae aggnasesnyiavue

lcd.home() > Tdusuliiaesnduluag niumisusninugne Weldads cd.print() 9z

TS ULERNANTIIAUUUD Y

v
1 3

lcd.setCursor (B1RUAIBNYIHUIINNGY, UTTNA) > tUAIALALDS

=

WU led.setCursor(2, 0); vuedadnaeaslusdnusi 2 Wuainmege WAZYUTINIA

'
@ = Qs 9

wsn WleldAds led.print() Mdnwsiusnagegddun 3 duainniadie

lcd.write(ﬁauyaﬁﬁaﬁm‘n?ﬂEJ‘LJE)E]ﬂi%J) > Mdmiudsudeyasanlufiasiidnus

lcd.print(feyafisieanslvideusenly [ sunuudeyal) > THdsudeyasanluma

oA

led.cursor() > I liuanumwefuumae
lcd.noCursor() > W&lilinanuaesuumtiive
lcd.display() > LAAIFIBNEIUUNLIE
lcd.noDisplay() > Uan1suandiisnusluniige
lcd.scrollDisplayLeft() > l@audidnuslunagie 1 67
lcd.scrolDisplayRight() > eusdnuslunmen 1 &

led.autoscroll() > @eumsnuslunisvenlusifmnldamds led print() ¥3e

lcd.write() iafdnusfiuninge
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lcd.noAutoscroll() > Uan1siaaudisnysonlulia

lcd.leftToRight() > 15ialdFds Led.print() 13 Lcd.write() #adnusasidouaindnely

U

L =

led.rightToLeft() > WileldA1da Led.print() wia ld.write() fdnusazideuanyly

o

Rigtd;

f0819f 1. udnsNa Character LCD 16x2

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

// fvued LCD wanasaiisnuims 0x27 dmsu LCD wuu 16 fadnws & 2 ussia
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup() {

// fnuaAn LCD

lcd.begin(); // ASuaAnsHAT LCD

lcd.setCursor(3,0); //fsrdulunissmuasuvus Cursor 7l 3 ussViaf 1
led.print("~Hello-"); //flsfdulunissmundennuiisosnisuaniua
lcd.setCursor(1,1); //fsAdulunisiuuasumus Cursor 71 1 Ussvindi 2

led.print("<<<Thailand>>>"); ////fntulunsiuadennudiseansianing

void loop() { }
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A198199 2. waRINaly Cursor nsensulaelyaids Blink() wazenidannmsnsewsulaely

'
s

A8 noBlink()

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

// fwuaen LCD womasarisumia 0x27 dmdu LCD wuu 16 fadhws il 2 ussita
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup() {

// fuuaAl LCD

lcd.begin(); // nsuanEaf LCD

lcd.print("Hello, Thailand"); //#langulunisivuadannuinesnIsuaning

void loop() {

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

// Wan1snsgwiu Cursor
lcd.blink();

delay(500); }
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298199 3. wanswaly Cursor NI¥WIULUU underscore () Tnaldfds cursor() was

gnLannisnsensulagldmds noCursor()

#include <LiquidCrystal_12C.h> //Usgnne Library 28338 12C

// fuaen LCD wamasaiimumnis 0x27 dmsu LCD wuu 16 fadnws &1 2 ussiia
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup() {

// fiuaml LCD

lcd.begin(); // ASuARINET LCD

led.print("Hello, Arduino”); //flangulunisAivundaa1ufinenIsLanIna

void loop() {

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

// Wan1snsensu Cursor
Lcd.cursor();

delay(500); }
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ar ] = Vs a = v o o 5 = =
finad1ed 4. uanswalinsnwsnszwaulaelirnds display() wazenidnnsnsgnsulaeg

e noDisplay()

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

// fvuae LCD wanasaiisuimy 0x27 dwsu LCD wuu 16 fadhws & 2 ussia
LiquidCrystal 12C lcd(0x27, 16, 2);

void setup() {

// fmuaA LCD

lcd.begin(); // MSuaRINAT LCD

lcd.setCursor(3,0); //lsrdulunsivuadums Cursor 71 3 Us¥iad 1
led.print(—-Hello-"); //flsddulunmsruuadennuiidosniswanina

led.setCursor(1,1); //Aandulunisiviuasiuue Cursor Al 1 USSR 2

led.print("<<<Thailand>>>"); //flangulun1sirundaanuiinesnsuandua

void loop() {
// Unn1Suanang
lcd.noDisplay();

delay(500);
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// WansLanang
led.display();

delay(500);

298199 5. MuuanirmInsWeutonulagltrds leftToRight() wag rightToLeft()

A o ow v A = %) =
LW'E]W:I@ﬂ%‘{L‘WLﬂa'ﬁ]uw‘l"dwqﬂeﬂqﬂ NIV

#include <LiquidCrystal 12C.h> //Usgnne Library 28338 12C

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

// fvuadn LCD wannsaisuvus 0x27 dmsu LCD wuu 16 fadnws i 2 ussiia
int Char = 'A

void setup() {

// fvueAn LCD

lcd.begin();

// \Wan1suans Cursor

lcd.cursor(); }

void loop() {

@

// NAURANIINISLARDUN NanEs M
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if (Char == 'M") {

// wasushdnwsiadnly lunieawn
lcd.rightToLeft(); }

// ndufiensmsindouiisnads ishus
if (Char =='S") {

// Aeussnussadaly luniedhe
lcd. leftToRight();

// Sdnmaindeud fidadnus z

if (Char > 'Z') {

/7 Wildums (0,0)

lcd.clear();

lcd.home();

7/ Gusulwdfishuma 0

Char = "A";

// WAAIHARIDNYS
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lcd.write(Char);
delay(1000);
// Wavudsnwsilusmdaly

char++;

08197l 6. vuafirmsnisindeuiivestenulaeldfds scrollDisplayLeft() uag
scrol(DisplayRight() wielvdannunadeuiilumsdne wiemeun

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

LiquidCrystal_12C lcd(0x27, 16, 2);

// fwuaen LCD waansadisnumia 0x27 dwsu LCD wuv 16 fadnws 1 2 ussii
void setup() {

lcd.begin();

lcd.print("Hello Thailand");

delay(500);

void loop() {
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// wieuitlumaedne 14 ads

for (int positionCounter = 0, positionCounter < 14; positionCounter++) {
// wdouitluniadie 1 duvitia

lcd.scrollDisplayLeft();

delay(400);

// wieuiilunier 30 afa

for (int positionCounter = 0; positionCounter < 30; positionCounter++) {
7 Lﬂ’ai@u‘ﬁlﬂﬂ'm‘ﬂ'ﬂ 1 ALWUY

lcd.scrollDisplayRight();

delay(400);

// \madeuitlumetng 15 ass
for (int positionCounter = 0; positionCounter < 15; positionCounter++) {
// waoudtluniede 1 dums

lcd.scrollDisplayLeft();
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delay(400);

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

delay(1000);

faagedl 7. Sutoauain Serial udanuuanaNauy LCD

#include <LiquidCrystal 12C.h> //Usgne Library 28938 12C

// fvued LCD wanasaiisnuimda 0x27 dmsu LCD wuu 16 fadnus &1 2 ussia
LiquidCrystal_12C lcd(0x27, 16, 2);

void setup() {

// TNUARILIALG column Wag row U89 LCD

lcd.begin();

i ﬁmuﬂmmi%‘aammuauﬂiu

Serial.begin(9600);
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void loop() {

// Slefdnusiuannannesneynsy
if (Serial.available()) {

delay(100);

lcd.clear();

// Srupsadnysisudn

while (Serial.available() > 0) {

// wananasasnusfisudhund LD
lcd.write(Serial.read()); } } }

Wadnlnanluswnsuaduuuasa Arduino kal NlUswnsy Arduino IDE Titaniiimng
Serial Monitor kanfiundaaiuasiuges udanadu Send Yarnunfiunszluusingi

38 LCD
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I sketch_dec01a

serial.pegin(y

}

sketch_dec01a | Arduino 1.6.7 g m} X
File Edit Sketch Tools| Help

Auto Format Ctri+T
Archive Sketch

Fix Encoding & Reload

Cirl+Shift+M

Ciri+5hift+L

Serial Monitor
Serial Plotter

Board: "Arduino/Genuino Uno” >
Port: "COM7 (Arduino/Genuino Uno)” >

Programmer: "AVRISP mkil" >
Burn Bootloader

lable characters

U 4.9 MsiUanieng Serial Monitor

@ COMT (Arduino/Genuino Uno) = O X

Test Seriall

Autoscroll No line ending *~ 9600 baud
g

53U 4.10 NM384p97N Serial Monitor wansnaiae LCD

A298199 8. NSANUAGILNLIYBY Cursor MEATES setCursor()

#include <LiquidCrystal_12C.h> //Usgn"e Library 8338 12C

—if5
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// fwuae LCD wamnsadisnumia 0x27 dmsu LCD wuu 16 fasnws i 2 ussita
LiquidCrystal_12C lcd(0x27, 16, 2); display

const int numRows = 2;

const int numCols = 16;

void setup()

// MARUARIMLUS column kag row 989 LCD

lcd.begin();

void loop()

// gudmiu ASCIl ‘A’ fia ASCIl 'Z

for (int thisLetter = 'A’; thisLetter <= 'Z'; thisLetter++)

// gudmsu column

for (int thisCol = 0; thisCol < numRows; thisCol++)
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// QUE?W%’U row

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

// fivuasiumue Cursor
lcd.setCursor(thisRow,thisCol);
// LARNAIDNYS
lcd.write(thisLetter);
delay(200);

1+

fi19819% 10. N5LEAIES autoscroll) Weaminualieninudauluniagie

#include <LiquidCrystal_[2C.h> //Ussnne Library 28338 12C

// UAAT LCD hambasaneimua 0x27 d@11su LCD WUU 16 fanws I 2 ussia

LiquidCrystal_12C lcd(0x27, 16, 2); display

void setup()
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// AVUAGILAUG column wag row 189 LCD

lcd.begin();

void loop()

{

// favussuvus Cursor 71 (0,0)
lcd.setCursor(0, 0);

// LandnaLaY 0 79 9

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

delay(500);

}

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

// WAAINALUUSH LULR
lcd.autoscroll);

// L@nINaLaY 0 99 9

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

delay(500);

// UALAAINALUUTALULIR
lcd.noAutoscroll();
// @19mtnae LCD

lcd.clear();

GEiL

msldeia LCD fuvasa Arduino lutlagtuansaananueenlussldamle
shemsudasdyaumsdesdennifuuuusuuludusuusynsudeluga 12C Serial
Interface Tnerauldnudasiindslausdiasuitelvive LCD finesiuiuluga 12C

Serial Interface @115l UsWAVVSA Arduinols

AU

=

1. a@eulusensulinanstioninui LCD Uussviad
2. 3a@gulusunsuliinanstamninui LCD Usshan 2

3. 9a@lgulusunsuliwanstamnuil LCD Ussvian 1 nsensu
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LONA1581984

1. Adith Jagadish Boloor. (2015). Arduino by Example. Birmingham : Packt
Publishing Ltd.

2. https://docs.arduino.cc/learn/electronics/lcd-displays : 2566

3. https://lastminuteengineers.com/i2c-lcd-arduino-tutorial : 2566
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5.1 Wwulwasnausaniluiia

=] s @ 2 = & e/ P = e = 3

Wuwesnaudani liadururesineadupdudsaniianuiaindi 20 kHz
Fadumdulugu Auysdazliawnsoladudes lwuweirdusaniiledainanulag

s 4 = v A a [ = I = =
a1femsnsEerdudsslunsenuiuiuiivesingdenaluvewdwsevesvan g
o = ] o 1 @ o o = ] 1 dl' = 4:81‘

paudesdutosavunsniudlvludainguandudedulugvesnd udeiay
avvioundu Frrsawesnmsasiounduvesrdudsaludndiulaensatusvezrng

seuivingiulwuees vililausamssezinavesingla

Ultrasonic Transmitter /
Receaiver

http://www.euclidres.com/motionSensors/motionSensors.html : 2566

U7 5.1 wuweseaudaniiluila
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5.2 lugaruigasaaudaniileiia

Tutlnpluwueindusansilelingnisesiuiugunsaiddnnsetindiluluna
¢ A o v a o § v o | 8w v = ¢ o
wuwasedudanileda vinliawsaludeldnuldazain  Felugawuwesadu
ganilelin szdyadelinundnaugun 2. Tugawuresrdudanilelinaziivsely

U 4 PD

1. Vee LLiaﬁu"LWLgaaiuﬂa 5V

2.Gnd

3. Trig @9 ”mvmvﬂm’Lﬁ‘Iu@aLsauLeuaémﬁlué”am%’ﬂsdﬁﬂdq adueenly

4. Echo Lﬁa‘lu@amumaéﬂ?iué’am%’ﬂ%ﬁﬂ%’mﬁluaxﬁauﬂﬁﬂﬁ Qradtya e

-1
28NUINUIU

Vee / +5V Ground

Echo Pulse

https://microcontrollerslab.com/hc-srO4-ultrasonic-sensor-stm32-blue-pill-

stm32cubeide : 2566

U7 5.2 Tugawugesatudaniileila
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> 10us

_)l k > 60ms

s)
<
Trig input ﬂ // ﬂ

I

Internal signal HH HH HHI /]

I

40KHz ultrasonic pulses

Output /L
| | 17
Width represents
distance

https://microcontrollerslab.com/hc-sr04-ultrasonic-sensor-stm32-blue-pill-

stm32cubeide : 2566

U7 5.3 Timing Diagram vaslugaiwuiwasnaudaniileila

o
o

910 Timing Diagram AzAaadin15asd gy auiaddusUseuna 10uS 101997 Trig Wi

=

SuAuinszezne lugawuweirfudaniledaazdiwnauidesanud 40 kHz sanld 8
Wad udsedygrandesasvisunduun Walldygradesagyaunduunivy Echo 9
Tidgygaeenuilagdsuaniugainasin 0 Wuasdn 1 lapaziduasnin 1 wudu

AnauNUTLaLNNIATeSLEENINILI LARNNANNNS

punavesdynuasviounduX 0.034(cm/ uS) -
ITUENN = > LYUGILURAT
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NNJUT 5.4 Sringianneugefilusyes 10 wu. uaganudlunaAunaveades
Wity 340 m/s %38 0.034 cm/ps AdudBszdasldinanfunisUssunm 294 ps wifi
1 Echo pin ninagldsudngruasiiounduinasdesfnanani 2 wiidssmnadu
Fearaaiumsludramdiming uazavfounduun feduitedildszoslu . 1azdes

ANANLIAMLASUINYT Echo pin A7e 0.034 WagYs ME 2

For example:
Receiver pulse duration - Time = 1.5ms
Speed of sound - Speed = 340m/s = 34cm/s

Distance = (Speed x Time) / 2
Distance = (34cm/ms x 1.5ms) /2 = 25.5¢cm

http://howtomechatronics.com/tutorials/arduino/ultrasonic-sensor-hc-sr04 :

2566
JUT 5.4 mamszegnanlugaisugeiaiudaniileda
5.3 n1sausanuUasA Arduino

mseurelugalwugeiaiudanileiafiuuasa Arduino n1491 Digital 1/O

gy
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JUT 5.4 maveusslugaisueindudaniledaiuuasa Arduino

5.4 Fuldeu Arduino IDE fiu Tugawuigesaaudanilaiia

lugawuweindudaniledalidodadslavinsasy Jeldausuduuesa
Arduino latag Tasneudisulusunsudnsenvlugawuwesiniudanitleiin 11330
Adwaziindunldiulugauresadudaninlela ieliisansaldnuliniuiiem

ABINT

ar o [ ) Ao
long AAKUs > NMUKUAYILALUURILAYNNAIILET

AuUs = pulsein(fuvisursudaya, HIGH) > Sudygasnulnssees

'
o

Ay = AauU$%0.034/2 > ulasdygransuldiduszeeniambodu wuRiung

Qs

Aauls = AuUT*0.013/2 > uilasdygraniulaidusseenamiedu 7
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f98199 1 N1InTinTzey Wonsiaialalilanwai Serial Monitor wiledinla
DuwuRnstmunlindgyga Trig 91 Ultrasonic sisidn#ian Digital 1/O a1 7 uay
wdgyey1as Echo 910 Ultrasonic siaig191v1 Digital I/0 41 6 ¥83ua3n Arduino Inesie

2ITUFUT 5.4

int trigPin = 7; //fwueen 7 10w Trig
int echoPin = 6; //fmunw 6 WY1 Echo
long duration, distance_cm;

void setup() {

Serial.begin (9600);

pinModel(trigPin, OUTPUT);

pinMode(echoPin, INPUT);

void loop() {

digitalWrite(trigPin, HIGH); // dsdayeyad Trig
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);
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distance_cm= duration*0.034/2; // ATuIndsze L UULTURLINS
Serial.print(distance_cm); // Wanua

Serial.println(" cm");

Serial.printtn(™);

delay(1000);

n13¥ineuelUsun Ty

TUsunsuaedslvidsdayana Trig aenluserds digitalWrite(trigPin, HIGH) 10
Junit udmeadadierds digitalWrite(trigPin, LOW) udse¥udnyanal pluse Adunis
agvioulddiedds duration = pulseln(echoPin, HIGH) u&2ti1AAldn AL

e8Iy FYAIA distance_cm= duration*0.034/2 larlulwuiiuns drluuanswa

& COM7 (Arduino/Genuino Uno) = O X

Send

v

Autoscroll No line ending ~ 9600 baud

JU 5.5 HANTVAGBININADBENN 1.
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A298199 2 NS9SS YeY LansIATAlALwERINaN Serial Monitor viulenIalea

o

Wuila Amualiendygi Trig 910 Ultrasonic Aatd 991 Digital /O ©1 7 uag
wdgyey1as Echo 910 Ultrasonic siag19191 Digital 1/O 1 6 ¥83U030 Arduino lngsie

N%mmg‘ﬂﬁ 5.4

int trigPin = 7; //fwus 7 10w Trig
int echoPin = 6; /fMvuawn 6 W Echo
long duration, distance _inch;

void setup() {

Serial.begin (9600);

pinMode(trigPin, OUTPUT);

pinMode(echoPin, INPUT);

void loop() {

digitalWrite(trigPin, HIGH); // dsdtyey ey Trig
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

distance_inch= duration*0.013/2; // fuanstesluin
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Serial.print(distance_inch); // L@fdna
Serial.print(" inch; ");
Serial.println(");

delay(1000);

€ COMT7 (Arduino/Genuino Uno) = O %

Send

inch; ~
inch;
inch;
inch;
inch;
inch;
inch;
inch;
inch;
inch;
inch;
inch:
inch:
inch:
inch;

W ol W W W o WWwwwWwwww

v

[] Autoscroll No line ending * 9600 baud

JU 5.6 NaN1IVARBININFADE1N 2,

N15719uvaelusunsy

|
s

TUsunsuazdslvdsdnyanu Trig eanludioads digitalWrite(trigPin, HIGH) 10
T wdmeedeeeda digitalWrite(trigPin, LOW) uaasasudyayias pluse ATuUM3
aziaulesnaAda duration = pulseln(echoPin, HIGH) kalureidalaunAiuium

3By FEAIA distance inch= duration*0.013/2 TeiAluil ihluuaniwa
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Aaeded 3 NseTainsey Wensialaliuansah LCD mheiialaluwuiiuns
Avualiudayad Trig 910 Ultrasonic a9 Digital /O 91 7 wagandayg 1o
Echo 910 Ultrasonic siewin9171 Digital /O 1 6 v83uasa Arduino lagsa1easniugy

fis7

gﬂﬁ 5.7 2asdmiudiegad 3.
#include <LiquidCrystal [2C.h>
LiquidCrystal_12C lcd(0x27, 16, 2);
int trigPin = 7; //muuatn 7 \Juan Trig
int echoPin = 6; /fMvuaan 6 Wuw Echo

long duration, distance_cm;




void setup() {

led.begin();
Serial.begin(9600);
pinMode(trigPin, OUTPUT);

pinMode(echoPin, INPUT);

void loop() {

digitalWrite(trigPin, HIGH); // @adtyeyau Trig
delayMicroseconds(10);

digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

distance_cm= duration*0.034/2; // Aunuszesduidufiuns
// wananail LCD

lcd.clear();

lcd.setCursor(0,0);

lcd.print("distance = "),

led.print(distance_cm);

3
n131t971 Arduino agsiu

— 91
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led.print(" cm");

delay(1000);

NS YBalUsunsy

TWsunsuazddlvidsdoyane Trig sanlusesds digitalWrite(trigPin, HIGH) 10
i LLﬁauqmﬁaﬁqaﬁﬁ’d digitalWrite(trigPin, LOW) udasesudaana pluse #§uns

dxviouldniuAds duration = pulseln(echoPin, HIGH) waanaA19 IalauiAuanm

'
s

58y AEA1de distance_cm= duration*0.034/2 laAnduwuiiuns dluuanuai

LCD

SUT 5.7 HAN1SNABBINIUAIBENT 3.
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s [} = s 2 . s dl t 2/ 1

A98°99 4 MInTIVIRIzey T Ultrasonic asiainszeslaadiansiainssaslauinni
10 wuAms 191 LED 7w1 13 (Fdu) v83uasa Arduino LED @119 Avusliuideyyin
Trig 910 Ultrasonic Aaid191v1 Digital I/0 91 7 wazwdegygy1as Echo 270 Ultrasonic

sowdfivn Digital 1/O 1 6 vasuasa Arduino
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5Ufi 5.8 nMseieesdmiusediei 4,
int trigPin = 7; /A vua 7 WDuan Trig
int echoPin = 6; //fuua7 6 LWL Echo
int ledPin= 13;
long duration, distance_inch, distance _cm;
void setup() {

Serial.begin (9600);




94 - n7ldeu Arduino Lagsu

pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);

pinMode(ledPin, OUTPUT);

void loop() {

digitalWrite(trigPin, HIGH); // dsdayeunad Trig
delayMicroseconds(10);

digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

distance_cm= duration*0.034/2; // AuaszeziuduRiuns
if (distance_cm < 10) {

digitalWrite(ledPin, LOW); }

else {

digitalWrite(ledPin, HIGH); }

delay(200);
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N157191ua9lUsINTY

o

Wsunsuazdslidsdoyan Trig senluderids digitalWrite(trigPin, HIGH) 10

A wdmgnareAdas digitalWrite(trigPin, LOW) walsasudyayiad pluse NFuns

azioulesieAds duration = pulseln(echoPin, HIGH) kaaunA M TalaurAIuIMA

v o

538z MIBA1A distance cm= duration*0.034/2 laanduwufiues drluilsauiisu
AIBAEY if (distance_cm < 10) WNTzazAINIT 10 WURALIAT LED pin 13 fiu a19sey

11nN77 10 WURAS LED pin 13 @919

frednefl 5 n13R5I9tRszes 1F Ultrasonic nsaaiaszeslaefionsiainszesldies
191 10 wwudweslidsges e defininud 500Hz wazilonsiataszesle
14BN 5 WURATIA

Tmasiudiadusiinnud 1500Hz  sviuslvindyao Trig 990 Ultrasonic siaidhil
91 Digital I/O 91 7 ¥1daygyad Echo 270 Ultrasonic saidfivn Digital I/0 91 6 wazUe

\wossplIvn Digital /O 91 5 983U83A Arduino

U1 5.9 Mssaasdmiuieg 5.
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int trigPin = 7; //mMuuatn 7 10uan Trig
int echoPin = 6; //fviuaa1 6 WWuw1 Echo
int buzzPin = 5; // AMvuasrlsUyiges
long duration, distance_cm;

void setup() {

Serial.begin (9600);

pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);

pinMode(buzzPin, OUTPUT);

void loop() {

digitalWrite(trigPin, HIGH); // dsdfyey ey Trig
delayMicroseconds(10);

digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

distance_cm= duration*0.034/2; // AruaniszesiUuiuRmg

if (distance_cm < 10) {




k7
nsldanu Arduino iesfu g7

tone(buzzPin, 500, 1000); // dslsdaeasiidusfefinud 500Hz )
if (distance_cm < 5) {
tone(buzzPin, 1500, 1000): // dslvawesiidoafiniiud 1500Hz }

delay(200);

N15719ua9lUsIN TN

|
s

Wsunsuaedslitdsdoyana Trig oanlusneras digitalWrite(trigPin, HIGH) 10

s

A wdmgnarieads digitalWriteltrigPin, LOW) walsasudyayias pluse NFuns
azviouldsieA1ds duration = pulseln(echoPin, HIGH) Wa2u1AITalaRn AWM
JeBy AI8AA distance_cm= duration*0.034/2 larnduwufiues Urluseuiisu

o A

A8ANAY if (distance_cm < 10) ¥1ATEEAINTY 10 LEUALAT UT039A99 A

.

[

500Hz A28A1E tone(buzzPin, 500, 1000) A1588£NI15 LYUALUAT UTL93 899

AIaA 1500Hz dmefde tone(buzzPin, 1500, 1000)

a3y

lugauiwesariudanitlelial@audaiuuesa Arduino 11921 Digital /O lng

Weulusunsualuauuasa Arduino Widsdayans Trig sanlumernds digitalWrite(wn

s

trig, HIGH) 10 w1 Ltﬁawqmﬁﬂﬁmﬁ'}ﬁ"q digitalWrite(untrig, LOW) ud2s03udnymyin

|

pluse NFun1TazvoulsisaaAds duration = pulsein(@iecho, HIGH) watA¥iay

TaunAuIRILAIINADINNS




X
98 - n17ld911 Arduino teaRu

AU

1. Msas1aiaszey Wonsaialaliianinan LCD wuledTalaidutdinvuala
PIdyay Il Trig 970 Ultrasonic avid19i9n Digital I/0 91 9 wazv1dyeuiad Echo 910

Ultrasonic siewdien Digital 1/O 1 8 v83ussa Arduino

UM 5.10 Mssigaasdmsudaude 1.

2. 19R52199A5282 I Ultrasonic n519inszezlaailansiainszezlatdosnda 15
wufluns W LED #1911 13 (Adu) veauasa Arduino LED @979 Aviunaliundaygyio
Trig 910 Ultrasonic Aawi17v1 Digital I/0 91 7 wagadgygy1as Echo a1n Ultrasonic

sewdfian Digital 1/0 41 6 vesuada Arduino
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JU71 5.11 mdarasdmsuAnute 2.

3. msnsrataseey I Ultrasonic anatnsvedlnadionsiainsseylddasnia 10
Timmasiidndosiirnwd 500Hz  uasiilensiatnsverlationnin 5 4 Tdawas
Audadesiinaud 1500Hz  Aualdudayia Trig 970 Ultrasonic daidniien
Digital /O ¥1 7 91’ syey184 Echo 910 Ultrasonic @ 8419 ¥1 Digital /O 91 6

uazUniwasaolnfvl Digital 1/0 v1 5 v@susia Arduino

JUN 5.12 Mysienasdmiuanute 3
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1. Mark Svaljek. (2015). Arduino Succinctly. Morrisville, NC : Syncfusion Inc.

2. https://microcontrollerslab.com/hc-sr04-ultrasonic-sensor-stm32-blue-pill-
stm32cubeide : 2566

3. http://howtomechatronics.com/tutorials/arduino/ultrasonic-sensor-hc-sr04 :

2566
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IR filter

Pyroglectric sensor

http://www.9engineer.com/index.php?m=article@a=print&article id=2528 : 2566
U7l 6.1 lwuwas PIR

PIR g9311310 Passive infrared ABaUnsainsI3duad1uAd aulund lagly
UsIngnisal Pyro electric effect ¥ andnni1saon1sld suslasninuisuainsd

sunsusa vilavsenlundnvesianinnsiuisuutasiunis Fwile polarization
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Wasuguiu vl voltage fiAnasliuuaziuiulandudes vieuas dmiulddu
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wulresla Tein15Uen PR ulssyaldaudulusgrannldin ansiadunis
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wasulmvesdlivin vie avsdunmsunintumusnviaulasasie wieniseniuid

PIR motion sensor HuLad
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6.2 N15N9IUVB TS PIR
6.2.1 ¥aNN1ISNIUIULYS PIR

WULY3 PIR 9zvnaududaundIuinaIneuigesviedu 9 wu Photocells
WaanivauduUsninarouleasdunLasainy nN13esu1eisn1sinauLes

wuiweludsgui 6.1

Fresnel
lens

- s =)

Heat source movement Output signal

https://\learn.adafruit.com/assets/35647 : 2566
gﬂﬁ 6.2 NM5¥N91UTD4 PIR

wuas PIR 98861057930 2 yaluwdazymvinanianiiawilsesiddunsnse 4
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6.2.2 lugaiguiwas PIR
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https://probots.co.in/mini-pir-motion-detection-sensor-am-312.html : 2561

U 6.3 Tugalwuiwes PIR
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6.3 N15LaURNUUBSA Arduino

mateusislunasues PIR fuuesa Arduino 191 Digital /O gy

JUN 6.4 mawenlugaiwuees PIR Auuesa Arduino

6.4 Buldeu Arduino IDE fiulugaiwuiwas PIR
lupawuwes PIR lissdasalausnsatuiddanuswiuvesa Arduinolsiae

fn0e19% 1 Msesiavuauedaulin Wensiadulald LED 0 13 (@du) vasuase
Arduino LED @374 kazdgyg1ada1n PIR #ioig1#1%1 Digital 1/0 91 7 ¥esuada Arduino

Tnesiarsasuguil 6.4
int ledPin= 13;
int inputPin=7;

void setup() {




pinMode(ledPin, OUTPUT),

pinMode(inputPin, INPUT);

void loop() {

int value= digitalRead(inputPin);

if (value == HIGH)

digitalWrite(ledPin, HIGH);

delay(3000);

else

digitalWrite(ledPin, LOW);

delay(3000); }

n1514911 Arduino (a9fe —105
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U7 6.5 HaN1sVARBINURIRE9T 1.

579U YeelUsunsu

[ I

TUsunsuazsy “mzywmmimmaé"um’mLﬂﬁaﬂmmﬂlm@amwna% PIR ﬁeﬁaag
fuan Digital /O 91 7 #efde int value= digitalRead(inputPin) Tnetieiisulsun
598U nduanin High (5v) nialsdaerds if (value == HIGH) TasdnTuga
wuwes PIR asavduanuedeulmildzdsdygaasin Hich (5v) sanunitivideuls

=

Tunisesraduduluanuisinuedazdslsd LED fivn 13 a4

f29819% 2 MInsTuANUAaeUlm Wensiadulaliuaninai Serial Monitor lag
105799 ula I naneteAL “Object found” wrdins1advlilaliuansdanau
“Object not found” wazd g9 PIR #1919 ¥1 Digital I/O ¥1 7 993UDI A

Arduino lagraasaugui 6.4
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int inputPin=7;

void setup() {
pinMode(inputPin, INPUT);
Serial.begin(9600); }

void loop() {

int value= digitalRead(inputPin);
if (value == HIGH) {
Serial.println("Object found");
delay(3000); }

else {

Serial.println("Object not found");

delay(3000); }

A5 YRLlUSILASY

V)

TWsunsuagsudyyun1insiaduannlugawuiees PR AgA1d int value=
digitalRead(inputPin) tasulsninsiaaeuinduasin High (5V) wsolinleads if

(value == HIGH) Tnedn PIR nsradulduzdsdnyanmanin High (5v) senun Seinleae
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delviuanstiama1u Object found 91 Serial Monitor uAn1nsdulsinvasdaliuans

U8A13 Object not found

& COM7T (Arduino/Genuino Uno)

Send

Object
Object
Object
Object
Object
Object
Object
Cbject
Object
Object
Cbject
Object
Object

not found
not found
not found
not found
found
found
net found
not found
not found
found
found
found
found

Autoscroll

No line ending | 9600 baud

SUT 6.6 HANTNARDINIUAIBEIN 2.

ar ] o ot P o L vV as & o = = o P
fIDU19N 3 ﬂ"lii‘li?‘i]‘\]Uﬂ']’liJLﬂﬂ@Ulﬁ’J LﬂJ@ﬁ]i?ﬁ]%U‘lmﬁU‘ULsﬂaiﬂﬂL‘I.JﬂL?l't’NVlﬂ’]"l%Jﬁl

1500Hz

bbEd

a
o

o/

9N

PIR o141 91 Digital 11O 91 7 v83ua$a Arduino

uazdgigasaalinfvun Digital 1/0 91 5 ¥0UsA Arduino
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U 6.7 Mssianasdmiumane 3.

int buzzPin = 5; // AMvwuaGBUIUEs
int inputPin= 7; // PIR Input

void setup() {

pinMode(buzzPin, OUTPUT);

pinMode(inputPin, INPUT);

void loop() {

int value= digitalRead(inputPin);
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if (value == HIGH) {

tone(buzzPin, 500, 1000); // &dlimeeiiidusdafiaimd 500Hz
delay(3000) ; }

else {

tone(buzzPin, 0, 1000); // &sldrgasidessafinnud oHz

delay(3000) ; }

N197I91Lveelusunsu

[

TUsunsuassudygraunisnsaduannlugaiwuwes PR Mofds int values
digitalRead(inputPin) thefisuldinsaaauinduasin High (5v) nielidedds if
(value == HIGH) Tagdlugaiguigas PIR n5393uldvzdedyayinaaidn High (5v)
oonin dsildardilituesidudesoonin widmsedulinusdilitawesngads

\d@e990nU0

GEIl

mssaldeulugairues PIR Auveta Arduino isansadeusoleniew
Digital I/0 Inendeulusunsumiuauasa Arduino Tsudyanaainviednsvedluga
U3 PR [WInInsideudaIuzanan lnetnaainniseuaniusasini laun

andunsenuluswnsunlanvuald
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AU

1. Msasavuenuedaulm wWensadulalvinaninain LCD Tnadinsiadula bikans
oAU “Object found” watnsaduliilaluansdeninu “Object not found” uay

{eu1a97n PIR Aald19ivn Digital 1/0 91 2 v89u$a Arduino

JUN 6.8 Mydevasdmiudnude 1.

2. psasraduanuedoulm Wensa193uldlid LED fivn Digital 1/O ¥ 3 vasuadn
Arduino LED @373 gas1adulilalsf LED fiwn Digital 1/O 91 4 w93ua3a Arduino

LED adnuagdayay1auan PIR siaidhdinn Digital 1/O a1 7 vesuain Arduino
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JUN 6.7 nsseaasdmiudaude 2.

Qs

3. nMIesIuAIAdeuln Wensadulalusiadyinnu wazdyy

18421 PIR fiawn
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LBNE1581994

1. Mark Svaljek. (2015). Arduino Succinctly. Morrisville, NC : Syncfusion Inc.
2. https://\learn.adafruit.com/pir-passive-infrared-proximity-motion-
sensor/overview : 2566

3. http://www.instructables.com/id/PIR-Motion-Sensor-Tutorial : 2566
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uni 7
N13IngaMNIuasANTUAELIULLRT DHT11
7.1 \wulas DHT11

wuges DHT1 Liduuwwesildanmwindaulusmalagauninrgumgd
wazauuluenia uaslilordnnesnunlujuvesdygyufinea awsaully

Wausanu Arduino ladne wazdilausisidaunu Arduino

Data

[11]
AR

Vec Data N/C GND

DHT11 internal Circuit
DHT11 GND

https://www.theengineeringprojects.com/2019/03/introduction-to-dht11.html :

2566

5UT 7.1 luiwe$ DHT11
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7.2 MSN9IUVBLLYULLE3 DHT11

k74
=1

7.2.1 Wwuwas DHT11 fa21ua1u1salun1sinnsil

g1UTAANTU 20-90% RH  ImefiA1Aa1uuiugn + 5% RH wanswa
wuu 8 Un
gruingnmgil 0 -50 ssrnwalea lagdiAtAnnuwiugl + 2 aamm

WALTYE LaRINaLUU 8 Un

7.2.2 n580d15AU Arduino

vDD VDD
5K

1Pin

MCU |=—22—222 | DHT 11

4Pin

GND

https://www.theengineeringprojects.com/2019/03/introduction-to-dht11.html :

2566

JUN 7.2 maweusiaiu Microcontroller
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Tunmseeldeuszning Sensor fusa Arduino nilumigulgesivatazsiasld Pull up

resistor YuAUsEU 5k Tagnisadiaiuniuvuis 5k€ Iiduunradineusisu
wazsald1luiien DATA sy Bausiazu1ved DHT11 dvsanuguil 7.2 lagldunaadng
L5961 VDD 989U IAY 3-5.5 VDC Lwimmﬁuiuqmﬂﬁumas‘ (Lﬂ?imsﬁa'iﬁiaagjuu

i o oo il @ | . - | a  § i v ow
LTI DTWAUN) “Lmqql,ﬂu@@ﬂm@ Pull up resistor LUENﬁﬂﬂUuLLNU']Qﬁ]iWﬂJWﬁ]Bﬁl@lﬂﬂLLﬁ'}

7.2.3 nsdediayavas DHT11

nsdsdayaves DHT11 T¥nsdeansiu MCU fedsmsdeanseynsuaasmis
Tneldaeduifen  (Single-wire Two-way Serial interface) lunisdeansineldane
Euideartu Suduusn Arduino avds Start signal areussiulninanszaugandu
sesusegetos 18us TUT DHT11 wial# DHT11 SumsudnasSudenisuds waszse
soluilunaiuszana 20440us  Wielw DHT11meundun Wie Arduino Suns1ud
DHT11n$as DHT11 azdausasuluinszausnduluil Arduino nsdausasuain
DHT11 nduldazldiaan 80 us  9miuazsedn 80ps ﬁeuﬁ%dﬁayaﬁm

MCU sends out DHT11 sends out

Vece Start signal Response signal

Data transfer
Begins beyond this

]
|
> € >
>18ms 20-40, 80 ps MCU signal
|
1

| ps
DHT11 signal

https://embedded-lab.com/blog/measurement-of-temperature-and-relative-

humidity-using-dht11-sensor-and-pic-microcontroller : 2566

5UN 7.3 dyarumsinsatiadudusening Arduino fiu DHT11
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msdsdayadu "0" DHT11 sxdfunswiuassiunu 50 lulasiundl wasUasausaiulu

o

FeRug I 26-28pS waddunsdsteyaidu "1" DHTL1avUSunssduassuIy
50 S uavUaosussiudusziugeuu 70 uS  lunsazgavesdayail DHT11dw 67

k4 2 2

Arduino i a5udeyaudr9sdoneruiussudanasaddeyai dewdudanduy
whlns  Tnsusazgatoyadzes 40 U uayldiaadeussana 40ms Tu 40 Tniidaun
9zU52naunIe 8bit integral RH data + 8bit decimal RH data + 8bit integral T data

+ 8bit decimal T data + 8bit check sum

Sending 1

I
I
3
I
|

https://embedded-lab.com/blog/measurement-of-temperature-and-relative-

humidity-using-dht11-sensor-and-pic-microcontroller : 2566

JUN 7.4 nsdetayalu “0” wag “1” s8wine Arduino fiu DHT11
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MCU sends out DHT11 sends out | ! : "
Vcc  Start signal Response signal |  Sending 0 ; Sending 1

MCU signal Data transfer begins

DHT11 signal

https://embedded-lab.com/blog/measurement-of-temperature-and-relative-

humidity-using-dht11-sensor-and-pic-microcontroller : 2566

JUN 7.5 m3dsyatoyasendng Arduino fiu DHT11
7.3 nMsiWeusiaiuuasa Arduino

n5i¥eusio DHT11 Auuedn Arduino 113t Digital 1/O f3gU
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7.4 3ul$97u Arduino IDE ffu DHT11

AoududesinsslausBiaSuiioly DHT11 anunsaldausiufuuesa Arduino
16 TnemllnanlausSuesula https://github.com/adafruit/DHT-sensor-library 64

Uit 7.7 Tasanaimamduluid zip

€) GitHub - adafruit/DHT-se.. X 4 = & ¢
€ (0 @ GitHub, Inc. (US)  https//github.com/adafruit/DHT-sensor-library ¢ Psearch ¥ H# B Q9 4 =
| © ) ¥ CEEE 2 > WD o ch- OO SEA) O
~
adafruit / DHT-sensor-library @ Watch 132 o Star 697 Yrork | 622
<> Code Issues 11 Pull requests & Projects 0 Wiki Pulse Graphs

Arduino library for DHT11DHT22, etc Temp & Humidity Sensors http://www. ladyada.net/learn/sensors/..

P 54 commits ¥ 1 branch 8 releases A3 10 contributors

ranch: master ¥ Find file

[ microbuilder Merged unified and raw libraries Latest commit c978977 on 27 Oct

| github
| examples

) DHT.cpp

& DHTh

B DHT Ucpp

[ DHT Uh Merged unified and raw libraries

U7 7.7 Bulesdmsuanatdivanlausisiady

pasntulaguiunsinaalrnulyusiensy Arduino IDE Taenaluil Sketch -> Include
Library -> Add .Zip Library 35Ul 7.8 91niuvinismisunisindfiananlvaaiiuli

NUUNA Open
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’ @ sketch_nov25a | Arduino 167 = o X 1
|File Edit Sketch Tools Help r
Verify/Compile Ciri+R

Upload Ctrl+U

Upload Using Programmer Ctri+Shift+U ;

Export compiled Binary Crrl+Alt+S Manage Libraries...

Show Sketch Folder Ctri+K Add .ZIP Library...
‘ Include Library | N

it Add File... | Bidge
EEPROM
Esplora
Ethernet
Firmata
GSM
HID
Keyboard
LiquidCrystal
Mouse
Robot Control
Robot IR Remote
Robot Motor
SD
SPI

JUT 7.8 msdasdlaussiasy

diefinsalausiiaiudusa selivelavsisiasululsunsy Arduino IDE Asjufi 7.9

& sketch_dec10a | Arduino 1.6.7 o O X
1File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctri+U
Upload Using Programmer Ctri+5Shift+U

sketch_¢

Export compiled Binary Ctrl+Alt+5 &
HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
) Robot Motor
sD

SPI

Servo
SoftwareSerial
SpacebrewYun

et Show Sketch Folder Ctrl+K
Include Library 2
. Add File...

Stepper
TFT

braries

DHT sensor library

Contributed libranes

LiquidCrystal_12C

JUN 7.9 nsfagslaussiasudnsa
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Aeudpulusunsusuaaniues DHT11 wnzdnflandusuaaniwues DHT11

lﬂl o i 7 C‘II &
WalisanunsalaulanunisIneanis

float fi2uus = dht.readHumidity() > SUATANNTUAIINLGULLDS

float fiauUs = dht.readTemperature() > SuAgamgiatniwugesituase

=
ialyd

float fiauUs = dht.readTemperature(true) > SuAgaumginNBUesiTUeIm

wsulen

float fauUs = dht.computeHeatindex(f, h) > sruamavinnuseulaglinau

e sules

float AauUs = dht.computeHeatindex(t, h, false) > anuaRstALTaUlAEY

Tinadussradoa

Aaae1eil 1 n1siannudiu gunglidussmigadeanavasmmisuled dvliaiuieu
Tnglinalussrwa@oawazasmnisuled Inguansuaf Serial Monitor AAUALA
19 Digital I/O ¥1 7 ¥8duasa Arduino dwsusiadun 2 981 DTH11 1¥1easaugud

il
#include "DHT.h"

#define DHTPIN 7 // fuuUa Pin 7 994U83a Arduino @anue1 Data 994

DHT11
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#define DHTTYPE DHT11 // fwualvilguigeinsena DHT 1Wulues DHT11
DHT dht(DHTPIN, DHTTYPE);

void setup() {

Serial.begin(9600);

Serial.println("<DHT11 test>")

dht.begin();

void loop() {

// MURIAITZINNITOTUAT
delay(2000);

// Srupnenuiy

float h = dht.readHumidity();

a |

// 8ruenaamaiusseivaidua

U

float t = dht.readTemperature();
// eruangaumgiiilussrmiisuled

float f = dht.readTemperature(true);

// AU seuteya




3 N
124 — n5ldenu Arduino WWaany

if (isnan(h) || isnan(t) || isnan(f)) {
Serial.println("Failed to read from DHT sensor!");

return;

// erumsrdauseulaslinaduasmisuled
float hif = dht.computeHeatindex(f, h);

// eumsrdauseulaslinadussreades
float hic = dht.computeHeatindex(t, h, false);
Serial.print("Humidity: ");

Serial.print(h);

Serial.print(" 9%6\t");

Serial.print("Temperature: ");

Serial.print(t);

Serial.print(" *C ");

Serial.print(f);

Serial.print(" *F\t");

Serial.print("Heat index: ");
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Serial.print(hic);
Serial.print(" *C "),
Serial.print(hif);

Serial.println(" *F");

& COM?7 (Arduino/Genuino Uno) — | b4
Send

<DHT11 test>

Humidity: 54.00 % Temperature: 29.00 *C £4.20 *F Heat index: 30.17 *C 86.31 *F

Humidity: 54.00 % Temperature: 29.00 *C 84.20 *F Heat index: 30.17 *C £6.31 *F

Humidity: 54.00 % Temperature: 29.00 *C B4.20 *F Heat index: 30.17 *C 86.31 *F

Humidity: 54.00 % Temperature: 29.00 *C £4.20 *F Heat index: 30.17 *C 86.31 *F

Humidity: 53.00 % Temperature: 29.00 *C £4.20 *F Heat index: 30.04 *C 86.07 *F

Humidity: 53.00 % Temperature: 29.00 *C 84.20 *F Heat index: 30.04 *C 86.07 *F

[] Autoscrall No line ending ~ 9600 baud v

= o |
E‘U‘Vl 7.10 HaN1TNAaIRIUAID NI 1.
i I

A1sMIUYdllsunsy

TUsunsu9e81uA1ANT uR8/1d4 float h = dht.readHumidity() 81uA1

= =

g filussmigaifvadiedds float t = dht.readTemperature() e1uA1gUnaf

WussmmsuladaieAds  float f = dht.readTemperature(true) s1uAdwiinIm

foulpglinaidussamsuladdaadids float hif = dht.computeHeatindex(f, h)
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grumisvdaiusoulaslvnard ussarvardoan 0@ 14 float hic =

dht.computeHeatindex(t, h, false) uaniwarfieuléred1ds Serial.print)

A29819% 2 M3innudu wavaungiduesanvaldea lnouanwafioe LCD
Amualily Digital 1/O 91 7 994uaia Arduino @iudeiuYl 2 984 DHT11 Waz

LCD T¥msivausiediuuesa Arduno wuu I°C T4e9seugui 7.11

seses ssses ssspeflecces

ssenss sssss ssscsfleocsas

ssaa saaas
saas ssas

leel eeeae csens lesl

JUN 7.11 Mmssienasdmiudiegiei 2

#include "DHT.h"
#include <LiquidCrystal [2C.h>

LiquidCrystal_12C lcd(0x27, 16, 2);




#define DHTPIN 7

#define DHTTYPE DHT11
DHT dht(DHTPIN, DHTTYPE);
void setup() {

lcd.begin();
Serial.begin(9600);

dht.begin();

void loop() {

float h = dht.readHumidity();
float t = dht.readTemperature();
if (isnan(t) || isnan(h)) {
lcd.clear();

lcd.print("Failed to read");
lcd.setCursor(0,1);

lcd. print("from DHT11");

delay(1000);

2 ¥ J’ 3
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return;

else {

led.clear();
lcd.setCursor(0,0);
led.print("Temp=");
led. print(t);

led.print(" *C");
lcd.setCursor(0,1);
lcd. print("Humidity=");
lcd.print(h);
led.print("% ");

delay(1000);
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JUN 7.12 namsvnaaenudineenai 2.

A15vIN9UYIlUsLnsY

TUsunsuazeuAInIud us e g float h = dht.readHumidity() 81U
gamgiidiussmwaideariomds float t = dht.readTemperature() LAAINAA1AEY
169 LCD us3vindl 16eeds led.setCursor(0,0) uansangamaiisneds Led.print(t)
wansnar e WIAT LCD ussiindi 2 Feds led.setCursor(0,1) wansAngaumgiisne

'
o

A led.print(h)

a3

A15ABLTIULULEDS DHT11 AUUDsa Arduino 9¢Aa9fafdbausI3neu e
anansaldarusuiuuesa Arduino 19 Tnswuwasyilganmwindauluainialaganin

ainA1gungll warAauaulueIne waglviendnneaninluglvesdynvfises
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1. v dsulusunsuiiowaniAinnudu wazgamgiiidussmvinsules 7 Serial

Monitor Muualily Digital 1/O 91 2 v94uUs$A Arduino dmiusaiuan 2 983 DHT11

..

JUN 7.13 msegnaasdwmiudaude 1.

2. 3ugpulusunsumsuansAgamgiiiluasriwadoa uarasrvisuled 7 Serial

Monitor MyualAly Digital I/O 91 3 ¥89UasA Arduino @msumaniue 2 vee DHT11




-
m3lda1u Arduino esfiu —131

R1

10kQ
LR L LR AR -
.. .. .

- L “eae . ..
- .- ... .' - - .
.e R . .« e
.. L B O . Il.

. R . .«
. w
- . L L
. CES—— . e
. csewn s
- . ... LR - .
.- . L B A L .
cssew s eean
.. L L L L
.. seeasn Tsses .
.d R cssea .
- . L LA L -
- . L B ) LR A - .
csese e
LI L A LB B LN
. L B B BN L BN L
.« csaan cessae .
.. LB A L O ..
.. L L LB ..
LA L
LU L - .
LI L A A L - =

JUN 7.14 msiosasdmsuAniute 2.

3. s Bulusunsuiisuansrngamgiiidussriwadea wazasaviusuled five LCD
Amualild Digital I/O 91 2 v84U83n Arduino @sumenuel 2 ¥e9 DTH11 way

LCD Tenswwausaiuuasa Arduno wuu 1°C

JUT1 7.15 ms@nasdmiuAnute 3.
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BNE15819949

1. Mark Svaljek. (2015). Arduino Succinctly. Morrisville, NC : Syncfusion Inc.

2. https://www.arduino.cc/reference/en/libraries/dht11 : 2566

3. https://learn.adafruit.com/dht/using-a-dhtxx-sensor : 2566

4. https://circuitdigest.com/microcontroller-projects/interfacing-dht11-sensor-
with-arduino : 2566

5. https://www.theengineeringprojects.com/2019/03/introduction-to-dht11.html

1 2566
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nssuteyanusanulniniinisiuisuilasuuueundon AoA1ussdiuiingg
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WnTu viveanadtuluuiimaivisuulasrmldudueunsiaglugeiimivun Gaiean
Ausiuiduwuuiineadaesiied 2 seiufe 5V = a93n 1 wie High uay OV = aedn
0 %59 Low FeAusanunuvaunaeniiaglianunsasaid1yivn Digital /O vesuasn
Arduino 19 wefianuisatrluldaudiuvese Arduino Tnslidawladausinusnanand

#8799 Analog to Digital tHlasa1nuasa Arduino ldgnesnuuuliainsnsuAussiy

wuvewRenlalagnss Favziseniiu Analog /0 faguil 8.1

Reset Switch Digital Pins

A ROV ETANAN
¥ ko [} -~

DYCITAL (Pi~) B B

USB Connector
TX RX LEDs

USB Interface Chip
Crystal Oscillator
Voltage Regulator Microcontroller

Power Port

Analog Input Pins

https://www.hackerearth.com/blog/developers/a-tour-of-the-arduino-uno-board

: 2566

5UT 8.1 fumianneing o weaueda Arduino UNO R3
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91n3U Analog /O dw3uuasn Arduino UNO azilanlsiavun 6 91 (AO - A5) @aae

1aun3191 Digital /O

8.2 n1514 Analog I/0 shudnsAsUKUAY
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D
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D R
D Y
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int inputPin = 0;
int read value;
int value;

int previous_value;
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void setup() {
Serial.begin(9600); }

void loop() {

read value = analogRead(inputPin);

// YSuanduasigud

value = map(read value, 0, 1023, 0, 100);

if (value != previous_value) {

Serial.println(value);
previous_value = value; }

delay(100); }

€9 COMT7 (Arduino/Genuino Uno) — O X
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[+] Autoscroll No line ending 9600 baud
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N13719uvaelUsunsy

TUsUNTULB AL TIFUAIEAES read value = analogRead(inputPin) ka7
ﬁ'lm'it,mm%’asgamnamﬁaﬂLﬂuﬁ%maaﬁmﬁwﬁ& value = map(read value, 0, 1023,

0, 100) udFuhuafilaluuansua

#298191 2. 97UAILTIAUTVT Analog I/0 91 A0 105U lasuanemyl LCD Tagaa
wssruaulagean 5V uaade 5V uagaga 0V Landdn OV aAusaudu Amaula

Tviinadon 2 Auns
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ceean seeas e

SUTl 8.5 299sdmiusnegeil 2.
#include <LiquidCrystal 12C.h>

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

float read value;

float value;

float previous value;

void setup() {

lcd.begin();

Serial.begin(9600); }

void loop() {

read value = analogRead(inputPin);
value = (read value*5)/1023 ;

if (value != previous_value) {

// Wanawa waztiuAIMsIssuLiisy
lcd.clear();

lcd.setCursor(0,0);
lcd.print("Voltage = ");
lcd.print(value);

led.print(" V");
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previous_value = value; }

delay(1000); }

U 8.5 HaN5NARBIRIaE19T 2.

N5719uvaelusunsy

TUIUNIUITEIWAILTIAUAIEAIE read value = analogRead(inputPin) ka7
msulasdoyannemndeniiufidneadiudds value = (read_value*5)/1023 wé1

Jahmanlalunananan LCD
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8.3 myingamaiiseiduiges LM35
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+ Calibrated Directly in Celsius (Centigrade)
« Linear + 10-mV/°C Scale Factor

« 0.5°C Ensured Accuracy (at 25°C)

* Rated for Full -55°C to 150°C Range

» Suitable for Remote Applications

» Low-Cost Due to Wafer-Level Trimming

* Operates from4 Vto 30V

+ Less than 60-pA Current Drain

» Low Self-Heating, 0.08°C in Still Air

* Non-Linearity Only +%4°C Typical

+  Low-Impedance Output, 0.1 Q for 1-mA Load

https://www.indiamart.com/proddetail/Im35-lm35dz-precision-temperature-

sensor-14510861388.html : 2566

5UT 8.6 1uwes LM35
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Wudussdunuenmgiiiiuasuudas Wegamgifiudu 1 esmussdufivneving
LM35 9giiin 10mV laedid1ainuusiugiegin +2°C duAsninasiadugumgiln 35
A TATYE UIIRUNVVINNVDY LM35 3gdiAn 350 mV asduddanssldanuiy

vasa Arduino Fesaesialdaruiun Analog I/O faguil 8.7
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#include <LiquidCrystal [2C.h>
LiquidCrystal_12C lcd(0x27, 16, 2);
int inputPin = 0;

float read Temp;

float Temp;

void setup() {

lcd.begin();

Serial.begin(9600); }

void loop() {

read_Temp = analogRead(inputPin);
Temp = (read Temp*5*100)/1023 ;
led.clear();

lcd.setCursor(0,0);

led.print("Temp = ");
lcd.print(Temp);

led.print(" *C");
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delay(500); }

159119 Us NS

TsunsNILeUARUNNNAILATET read_Temp = analogRead(inputPin) W&
mmsuasdeyasineurdeniduiineasiedds Temp = (read_value*5*100)/1023

wanFsimanlaluuansuan LCD

U7 8.9 nan1snnaaefiagnei 3.

€afl
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8.4 NMIINANMUTUFURNS AreLTuLwas HIHA030

FEATURES

Tape and reel packaging allows for use in high volume pick
and place manufacturing (1,000 units per tape and reel)
Molded thermoset plastic housing

Near linear voltage output vs %RH

Laser trimmed interchangeability

Low power design

Enhanced accuracy

Fast response time

Stable, low drift performance

Chemically resistant

https://www.sparkfun.com/products/9569 : 2561
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9%RH = (Voltage — 0.958) / 0.0307 : T=25°C
wag %True RH = (% RH)/(1.0546 - 0.00216T) T in °C

matudnhanselduiuuesa Arduino Jwaeraldauiue Analog I/O faguii 8.11

HIH4030

gﬂﬁ 8.11 n1seawguwas HIHA030 AU uasa Arduino
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I HIH4030
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5Uf 8.12 21sasdmiusnede 4,
#include <LiquidCrystal [2C.h>
LiquidCrystal_12C lcd(0x27, 16, 2);
int inputPin = 0O;
float read RH;
float RH;
void setup() {
lcd.begin();
Serial.begin(9600); }

void loop() {
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read_RH = analogRead(inputPin);

RH = (((read_RH*5)/1023)-0.958)/0.0307 ;
lcd.clear();

lcd.setCursor(0,0);

lcd. print("Humidity=");

led.print(RH);

led. print("%");

delay(500);

15919199 lUsIN Y

TUIUNINITBIUAILTIAUAIEAIE read value = analogRead(inputPin) ka7
Win1sulasveyasneurdeniduddneaneAd s RH = (read_RH*5)/1023)-

0.958)/0.0307 ud13stwaiilaluuanead LCD
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HIH4030

JUT 8.17 nsei@avasduiudnude 4
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1. Mark Svaljek. (2015). Arduino Succinctly. Morrisville, NC : Syncfusion Inc.

2. http//www.ti.com/lit/ds/symlink/lm35.pdf : 2566

3. http://playground.arduino.cc/Main/LM35HigherResolution : 2566

4. https://www.sparkfun.com/datasheets/Sensors/Weather/SEN-09569-HIH-4030-
datasheet.pdf : 2566

5. https://www.instructables.com/Humidity-Sensor-Arduino : 2566
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Real Time Clock

9.1 la@ DS1302

http://www.digole.com/index.php?productiD=344 : 2560

5U71 9.1 107 ds1302

lod Ds1302 Wule@vihvuduwinilidayaveniia Tuisiowd mussdlay
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logger o DS1302 ldn13deansvoyanuu 3 a1 (3-wire interface) NUs¥NOUAIY
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sana1ldldnunnsgu 1I°C 39 SPI

9.2 n1sralderu lo% DS1302
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Vec []
X1 X2
CE V. —— Vi

CPU ccz2
o DS1302

SCLK N
GND 1
J 1

http://datasheets.maximintegrated.com/en/ds/DS1302.pdf : 2566

gﬂ‘fi 9.2 nmsealtauled DS1302

maewsialed DS1302 fuvesa Arduino axdieuiiu Digital /O fagy

U7 9.2 msvieldanuled DS1302 Auueda Arduino

9.3 3ul¥41u Arduino IDE fiu DS1302

nouduAsIRAfalausIsLEsUIal DS1302 @unsalgausiuiuuesa Arduino
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https://mega.nz/file/JUhwTDDY#a8ZE0BCQKuUANAVe-QrTX 1ZdHoii2upuybmM1Xg36gOED

ot

mgﬂ‘ﬁ 9.4

@ @ Download - MEGA x +

(M) s

DS1302.zip 71KB

iw aad Save to MEGA

U7 9.4 nuleadmsuanifiuanlausisiasy
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Wasnlavisindaslulwadudauuana 7z Weaiulwanuuaiazlianuise

Anndlulusunsy Arduino IDE talnenss azdaaknnlndsananiliflasvssnouinnes

o

dunou MaIntuIRzadunisansalausisiinuluswnsy Arduino IDE Taalu

souilnlawmesiiunnlidlaus 3 lialnaweslufl C:\Programfiles\ArduinoiLibraries\
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= | libraries = a
File Home | Share  View
§ cat T New item = - Open~ [ selectal
» 5 2 e B X =) < v -
L @ copy path 1] Easy access = t Select nione

Pin fo Quick Copy e Move Copy Delete Rename  Mew Properties i :

access L] o~  to~ - folder - 5 Iwert caleition

New oper

« v 1 > ThisPC > Local Disk (C) > Program Files * Arduino > libraries v O | Search librarics

# Quick access

Bridge
@& OneDrive DS1302
& This PC Esplora
B Dissidiin Ethemet
Firmata
Documents
GSM
whloads
W Dowmina Keyboard
B Music LiquidCrystal
ke Pictures LiquidCrystal 12
B Videos Mouse
£ Local Disk (C) Robot_Control
- Data (@) Robot_Mator
$0 5D Card (G) RobotiRremote
S0
¥ Network —
SpacebrewYun
Stepper
Temboo

21items 1 item selected

JUT 9.5 nMsfinaalausiiiaiy

Wednsslaussiasudnsa sxiivelavssiasululusunsu Arduino IDE fsgud 8.6

& sketch_feb12a | Arduino 1.6.7 2 o X
| File Edit Sketch Tools Help
Verify/Compile Ctri+R
Upload Ctrl+U

sketch_f :
Upload Using Programmer Ctrl+Shift+U

3
Export compiled Binary  Ctrl+Alt+5

| ; Show Sketch Folder Ciri+k

| E Y
1 3
elede KT o Robot Control
Add Fie..

Robot IR Remote
) Robot Motor
sSD

SP1

Servo
SoftwareSerial
SpacebrewYun
Stepper

TFT

Temboo

WiFi

Wire

Recommended libraries
Adafruit Unified Sensor
DHT sensor library

ontributed
Ds1302
LiquidCrystal_I2C

5U7 9.6 msfimnalausSiasudnsa
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& o

neudgulsunsusuananled DS1302 ur3InHandundndudmsvinseduled

DS1302 aliisnaunsaldaulemiuignesnis

rtc.halt(false); > A1RUA rtc 197U
rtc.writeProtect(false); > Amualviaansadisudeya i rtc
rtc.setDOW(FRIDAY); > Fl9ANIU

rtc.setDate(dd, mm, yyyy); > #3611 2/0/d

rtc.setTime(h, m, s); > ﬁg\‘lﬁi’lna’nwu 24 %"’ﬂm
rtc.getDOWStr() > LARIIU
rtc.getDateStr() > Wand /e/d
rtc.getTimeStr() > kAR
rtc.getMonthStr() > LARdLRaY

Tunrsldauaswsnisnasnasnsaailvnulead DS1302 neutieaasfe lad

o i

DS1302 AvzdAlild dadaee1e 1 Feezdulusunsunisdsanantniuled DS1302
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faagnedl 1 Weulusunsunisisanaaliiuled DS1302 Avualild Digital 1/0 91

5, 6 WAy 7 Y8aUasn Arduino @ wisumaiuan CE, I/0 way CLOCK va4 DS1302

JUN 9.7 29asdmTusiegem 1.

#include <D51302.h>

//fmuasenu DS1302 rtc([CE/RST], [1/0], [CLOCK]);

DS1302 rtc(5, 6, 7);

void setup() {

//iviuanisvinadlulyue run, wagenidnnsdasiunisideuteya
rtc.halt(false);

rtc.writeProtect(false);
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Serial.begin(9600);

J/fmundae way v/a/d wnnisuldau DS1302 adusn
rtc.setDOW(FRIDAY); // ey

rtc.setTime(12, 30, 0);  // faAaILUY 24 dlus

rtc.setDate(12, 2, 2017); // 4@ /a/U

void loop() {

N157191uvaelUsIN Ty

TUsunsuagivuarily DS1302 @ref1de rtc.setDOW(FRIDAY) titasamniu

Ads rtc.setTime(12, 30, 0);  LilofeAIa7 wasAds rtc.setDate(12, 2, 2017); Liie

s /o

faagnefi 2 Feulusunsunanariy, 7/0/U wasaaiainted DS1302 Awualild
Digital I/O 91 5, 6 4@z 7 ¥83Ua%A Arduino @ msumaduwn CE, I/O uaz CLOCK 984

DS1302 wag LCD l¥nsideudafuuasa Arduno wuu 2C 'L%’Naimugﬂﬁ 9.8
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JUN 9.8 1asdmiusiegned 2.

#include <DS1302.h>

#include <LiquidCrystal [2C.h>

LiquidCrystal_12C lcd(0x27, 16, 2);

//fmussiany DS1302 rtc([CE/RST], [1/0], [CLOCK]);

DS1302 rtc(5, 6, 7);

void setup() {

//iviuanisvinadlulyue run, wagenidnnsdasiunisideuteya

rtc.halt(false);
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rtc.writeProtect(false);
lcd.begin();

Serial.begin(9600);

void loop() {

//h@n AU

lcd.clear();
lcd.setCursor(0,0);

lcd. print(rtc.getDOWStr());
led.print(" ");
//hENIAILIA"
lcd.print(rtc.getTimeStr());
lcd.setCursor(0,1);
//hanan /a/U

lcd. print(rtc.getDateStr());

delay (1000);
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U 9.9 HaN1TNABBININAIDEN 2.

NS YBalUsunsy

TWsunsuagfvualiuansuadi LCD usswadi 1 faerds lcd.setCursor(0,0)
Taouania1iun1eA1ds  Ld.print(ric.getDOWStr() LAAIANIAF BRI A
led.print(rtc.getTimestr) niuualduansuadt LCD usIAd 2a 2814

lcd.setCursor(0,1) wand1 3/a/U Feds lcd.print(rtc.getDateStr())

feg199 3 Weulusunsunanaaian waz /94 3nlad DS1302 lagldaAiian

Indaasaann q 1 ui Amualvld Digital I/0 w1 5, 6 wag 7 983Ud3A Arduino

q
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dmsusiariuan CE, /O uay CLOCK vad ds1302 fwualivitiuinvesieiwessaiin
191 Digital /0 91 4 wag LCD ldmsiWausiaiuuain Arduno wuu PC 1dheasniugy

9.0

U 9.10 299sdmiudeged 3,
#include <DS1302.h>
#include <LiquidCrystal 12C.h>
LiquidCrystal _12C lcd(0x27, 16, 2);
//fusansaniu DS1302 rtc([CE/RST], [I/Q], [CLOCK]);
DS1302 rtc(5, 6, 7);
Time t;

int buzzPin = 4;
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void setup() {

//iviuansvinadlulyug run, wazenidnnsdasiunisideuteya
rtc.halt(false);

rtc.writeProtect(false);

lcd.begin();

Serial.begin(9600);

pinMode(buzzPin, OUTPUT);

void loop() {
t=rtc.getTime();
//4@RIANIAN

led.clear();
lcd.setCursor(0,0);

lcd. print(rtc.getTimeStr());
//ha@nden 3/6/U
lcd.setCursor(0,1);

lcd. print(rtc.getDateStr());
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if (t.sec == 00)

tone(buzzPin, 1400, 1000);

delay (1000);

AN5YIN9UYaIlUsHNSY

TUsunsuazimualianiad LCD uss9indl 1 #r81da led.setCursor(0,0)
TnsuansarTudaerds led.print(rtc.getTimeStr() Avualiuansdndi LCD ussvind 2
e led.setCursor(0,1) uanaAn 3/a/U freeids lcd.print(rtc.getDateStr() 811A1
naniithunldiuTsuifisusiedds t=rtcgetTime() uaziTsuifisulifounn q i

Feds if (tsec == 00) Tnandsafouaintawesldeas tone(buzzPin, 1400, 1000):

d5

lod DS1302 Lﬂula?n’ﬁ’muL“f]umﬁmlﬁﬁﬁagauamfgm Ju/dawA MUa3e N5
inlldnuazdesregunsalntguansiuaiefisazarunsaldaulsd uagazdasde

-=vlI (=3 dl' 1 gl) = v di o o/ (7] & i -7
wunwasvuaaniedwldedladly wasdleviunlgauduussen Arduino 38R a9

2/
a o

ARAIlausISiuney Wali ds1302 aunsaldausiuduuasa Arduino e
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AU

1. Weulusunsuuansa1iy, /a/4 wagiananled ds1302 fvualld Digital 1/O a1
5, 6 Way 7 ¥89U93A Arduino @ msunenuyl CE, I/O wag CLOCK w89 ds1302 lag

LARIALIAT Serial Monitor

5UN 9.11 M3siovasdmsuAnINte 1

2. Beulusunsunansan 3/a/d wagaanannled ds1302 muualily Digital 1/O ¥ 5,
6 way 7 89UasA Arduino d@1isusaiu CE, I/O way CLOCK v849 ds1302 way LCD
Tanswesusaiuuesa Arduno wuu 1°C mvualikanswa v AUTHeN 1 wazian

frussiiad 2 ves LCD
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JUN 9.12 MsiersasdmiuAniute 2

3. Weulusunsuuansaiatanted ds1302 wazlisaaaly LED Digital I/0 1 13
adnefiian 13.00 u. uwaziufivian 13.05 u. swualild Digital 1/O 21 5, 6 waz 7 ve4
va$a Arduino @1msusefiun CE, 1/O way CLOCK 984 ds1302  laguansAialii

Serial Monitor
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B
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B T
B

JUN 9.13 M3sienasdmiuAmute 3
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BNE15819949

1. https://www.arduino.cc/reference/en/libraries/ds1302 : 2566
2. https://electropeak.com/leam/interfacing-ds1302-real-time-clock-rtc-module-
with-arduino : 2566

3. http://datasheets.maximintegrated.com/en/ds/DS1302.pdf : 2566
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http://nintendo.wikia.com/wiki/SD_Card : 2566

5U#1 10.1 SD Card

SD Card %38 Secure Digital Card 1Jugunsaldmsudaiiudeyaluguuuy
mimdumiieaudwuuldauideu (nonvolatile memory) ninetisdoyaluniinaz

liaumelufawiinagvgadneussiuludsnainay

10.2 msdeasdayauuy SPI

m'i%iaaﬁ%’mgal,mu SPI %38 Serial Peripheral Interface Lﬂuﬂﬁ?iaa'ﬁaqﬂm
LU Synchronous 8niuumils ivinulagliaunsaldanid s i udmdn
(Master) wazgunsaidndavdaimthiiiusises (Slave) Tnsanunsadedoyaldlunuy
Full-duplex uAedfanuind eansfiusenine Master uaz Slave ldag1enaifios

sUnuumMsdeasdeyauuy SPI azlildunasgruivuanieds aldisimuansdeans



170 — n13lfanu Arduino Lilaasi

flule1Las n389aN Datasheet vogunsal n1sdeanstayawuy SPI axldaedyao
4 & Usenaume
- SCLK (Serial Clock) Todsdyayrauniiniann Master luna Slave Lianivun

Jungnsivdsdaya

o

- MOSI (Master Out Slave In) I%Jﬁ\‘l"uau“amﬂ Master 1Uu1 Slave

¥

- MISO (Master In Slave Out) T95udauaann Slave 11da Master

U

-1\SS (Slave Select) Téfadyaas Low 990 Master T Slave #idaanis

o

Annanle

SCLK

MOSI

Master MIsO Slave
' 5

http://www.embedded.com/electronics-blogs/beginner-s-
corner/4023908/Introduction-to-Serial-Peripheral-Interface : 2566

JUN 10.2 n1sdeanstayauiuy SPI

10.3 N15M497U SD Card nu Arduino

ms3lgeu SD Card ffu Arduino agiieustariusumslugangnesnwuuanlvly
= ' e & = o = = 1 g = & A = o 1
Wausiaiuuada Arduino faguit 10.3 Taensieusiatuiiuesa Arduino agiliumis
a | a o ¥ 1w | | & . =
madeusawuu SPI Agnimunalisgudilundaziuuesuasa Arduino Taeguil 10.4 9z

Dudmdsnisi@ousaluy SPl 994uasa Arduino UNO
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http://www.geeetech.com/wiki/index.php/Arduino_SD card Module : 2566

5U#i 10.3 SD Card Tuga

IcspP
for USB interface

(SP1) MISO
(SP1) MOSI

(SPI) SS

(SPI1) SCK
Interrupt 1
interrupt 0

(12c) ScL
(12C) SDA

A 0 hmeIMNH
t T t q«?
DIGITAL (PWH~) F & ICSP

for Atmega328
UsB

to computer

Tto 12V
DC input

<
o
@
o
o

(12C) sCL

https://forum.arduino.cc/t/can-i-reassign-spi-pins-on-an-arduino-uno/510012 :
2566

JUN 10.4 suviansiiousiakuy SPI ¥eduasn Arduino UNO
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SUT1 10.5 maideusiauasn Arduino Aulga SD Card

10.4 5314911 Arduino IDE fu SD Card

A1514997U Arduino IDE AU SD Card agdaainisisenlausisunldsrulunis
Wewlusunsu Falusunsu Arduino IDE aefndialausn3nagleiu SD Card uliaguda
A8 SPLh wag SD.h lngaunsansisaauinuswnsy Arduino IDE lednddlausisisans

Inldudmiela leweguit 10.6




O
n17lda1 Arduino e — 173

@ sketch_dec10a | Arduino 1.6.7 =
| File Edit Sketch Tools Help
Verify/Compile Ctri+R
S Upload Ctrl+U
Upload Using Programmer Ctrl+Shift+U
Export compiled Binary Ctrl+Ait+5
oi Show Sketch Folder Ctri+K HID
/ put Include Library 3 deyboaid
Add File... LigmdtLisid
Mouse
id loop() ( Robot Control
// put your main code here, to run repeatedly: Robot IR Remote
y Robot Motor
] D
SPI
Servo
SoftwareSerial
SpacebrewYun
Stepper
TFT
Temboo
WiFi
Wire
Recommended libraries

DHT sensor library

Contributed libraries

LiquidCrystal_12C

gﬂﬁ 10.6 laus13iasu SD uaz SPI
Aeufivi SD Card w4y Arduino 9xfasl files system Wuwuu FAT32 winlylly 1
#1115 Format SD Card Wunaulasminua file system 1y FAT32 Taedalaan

Windows B4 Format Removable Disk ﬁﬁgﬂﬁ 10.7
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Format SD Card (G:)

Capacity:

120.5GB

File system
FAT32 (Default)

Allocation unit size
32 kilobytes

| Restore device defaults

Volume [abel

Format options
Quick Format

Close

gﬂﬁ 10.7 M5 Format SD Card saelUswnsuwad Windows

favgnan 1 WeulUsunsameaaunisee SD card fuueia Arduino lnewtausialuga

SD Card Mgt 10.8 Tneuaniwanisidesedl Serial Monitor

OO

JUT 10.8 M3¥ausiauaia Arduino fuluga SD Card
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#include <SPLh>

#include <SD.h>

// Smunshuusifieldiu SD utility library
int cardSelect = 10;

void setup() {

Serial.begin(9600);

while (Serial) { ; // soWainaynsITousio

Serial.print("\nInitializing SD card...");

if (1SD.begin(cardSelect)) {
Serial.println("initialization card failed");
return;

}else {

Serial.println("card is present"); }
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void loop() { }

& COMT (Arduino/Genuino Uno) — O X

Send

Initializing SD card...initialization card failed

Autoscroll No line ending | 9600 baud v

JUN1 10.9 nan1svnaasnudieg e 1. Wauesa Arduino liansadinsieriu

v
SD Card ¢l
& COM7 (Arduino/Genuino Uno) = O X
Send
Initializing SD card...card is present
[v] Autoscroll No line ending  |9600 baud v

U1 10.10 HANSNAABIANNEIRENT 1. Wouasa Arduino ansadnsaiy

SD Card ¢
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N15917197U8 91U SY

Tsunsuimualilddeygiandeon SD Card 9121 Digital 1/0 91 10 islusunss
BuvieuazynIsndauRnneiunsAleAds if (1SD.begin(cardSelect)) Fat1fnmne
lAaziansdaninu card is present watAnselilalzuanstonitu initialization card

failed ﬁ%ﬁ’]ﬁi’ld Serial Monitor

Aa0g199 2 Igued LM35 Tngaumgil lagAussdueminneaivn Analog /0 91

AQ 983UR3A Arduino laguansriaamiininlen LCD Aaamgiininlalviinaiioy 2

U

Aunis wartuiinrgaumaininlalilu SD card e

U

B —
.

s ws

..........

sasen ssess was

sessa aas

NS 4 g, 4 e e
il °
- emmm— LRI L d

oooooooooo

JUN 10.11 2935dmIuiag1adn 2
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#include <LiquidCrystal [2C.h>
#include <SPLh>

#include <SD.h>

LiquidCrystal_12C lcd(0x27, 16, 2);
int inputPin = 0O;

float read Temp;

float Temp;

int cardSelect = 10;

void setup() {

lcd.begin();

Serial.begin(9600);
Serial.print("\ninitializing SD card...");
if (ISD.begin(cardSelect)) {
Serial.printin("initialization card failed");
return;

}else {

Serial.printin("card is present");
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void loop() {

read Temp = analogRead(inputPin);
Temp = (read_Temp*5*100)/1023 ;
led.clear();

lcd.setCursor(0,0);

led.print("Temp = ");
lcd.print(Temp);

led.print(" *C");

delay(500);

//SD Card Write

File dataFile = SD.open("datalog.txt", FILE_WRITE);
if (dataFile) {

dataFile.print(Temp);
dataFile.println(* *C”);

dataFile.close();
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Serial.printin(Temp);

A1svnuvedlusunsy

Tuswnsunmualilgdgyegiaden SD Card 71 Digital 1/0 v 10 wisluswnsy
BUYUAEiINIAdauRARRaiu SD Card faeAdd if (ISD.begin(cardSelect)) &an

= 1

AnralAazuanstonIm card is present uanaanslulAazuanstoniy initialization
card failed finti16i14 Serial Monitor slavindulusunsuazewaArgumgidods
read_Temp = analogRead(inputPin) wawin1sulastayaanewdeniuainease
#1449 Temp = (read_value*5)/1023 ud3simadildlunanuadl LCD uaeviinis
Yuiinngamgifiuanseadl LCD aslu SD Card e Tnsazsinsadslnd datalogtxt 13
T SD Card riou u&7l4é1ds File dataFile = SD.open("datalog.txt", FILE_WRITE) Lile
Walwd datalog.txt uaztudinengamafiaslu SD Card fedds

dataFile.printin(Temp)
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] datalog.txt - Notepad = O X
File Edit Format View Help
23,95 *C o
24,93 *C

25.42 *C

26.39 *C

25.9¢ *C

25.98 *C

26.39 *C

25.42 *C

25.42 *C

25.90 *C

25.42 *C

25.42 *C

25.42 *C

25.42 *C

25.42 *C

24.93 *C

25.42 *C

25,42 *C

24.44 *C

25.42 *C

24,93 *C

24.44 *C

24.93 *C

24.44 *C

24,93 *C

Ln 25, Col 9

o =2

JUT 10.12 nan1snaaenusiegnig 2. gaumgiiiialdgniuiinly SD Card

Y

A08199 3 n15iarudu uazgaungiilussmigaifea lasuaninaiiae LCD

AmualAlY Digital I/O 91 7 ¥84uda Arduino @ususanuel 2 994 DTH11 way

£

Tuiindngnmginialelily SD card Tngllwdaituiinduunuana .Csv

q U

l1i01m Y HEleEssEEEEEENn

2
e & ®

JUN 10.13 293a5dmsusiag1ain 3
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Idumana .CSV Tag CSV WWurdauas Comma Separated Value Wulwddaninui
Tgdwiuiuteyaluzuuuumsne TagldinTomunegana vianewa () lunsuuus

avpedinl Iawanansald Microsoft Excel w38 Notepad Waglwa .CSV 1o
#include <LiquidCrystal 12C.h>
#include <SPL.h>

#include <SD.h>

#include "DHT.h"
LiquidCrystal_12C lcd(0x27, 16, 2);
#define DHTPIN 7

#define DHTTYPE DHT11

DHT dht(DHTPIN, DHTTYPE);
Sd2Card card;

int cardSelect = 10;

void setup() {

lcd.begin();

Serial.begin(9600);

dht.begin();
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Serial.print("\nInitializing SD card...");

if (1SD.begin(cardSelect)) {
Serial.println("initialization card failed");
return;

} else {

Serial.printin("card is present”); }

File dataFile = SD.open("datalog.csv", FILE_WRITE),
if(dataFile) {

//Label Excel Collumn
dataFile.print("Temperature *C");
dataFile.print(",";
dataFile.printin("Humidity %");

dataFile.close(); }

void loop() {
float h = dht.readHumidity();

float t = dht.readTemperature();
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if (isnan(t) || isnan(h)) {
lcd.clear();
lcd.print("Failed to read");
lcd.setCursor(0,1);
lcd.print("from DHT11");
delay(1000);

return; }

else {

lcd.clear();
lcd.setCursor(0,0);
lcd.print("Temp=");

lcd. print(t);

led.print(" *C");
lcd.setCursor(0,1);

led. print("Humidity=");
lcd.print(h);

lcd.print("% ");




delay(1000); }

//SD Write

O
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File dataFile = SD.open("datalog.csv", FILE_ WRITE);

if (dataFile) {
dataFile.print(t);
dataFile.print(",");
dataFile.print(n(h);
dataFile.close();

Serial.println(t); }

O NO ;B WN

[¥e]

10
i1
12
13
14

Temperature *C Humidity %

32
32
32
32
32
32
32
32
32
32
32
32

69
69
69
69
68
68
68
68
68
68
68
68

'gﬂﬁ 10.14 wansnaasinusieened 3. g .Csv Aivuiinly SD Card




186 — n13ltanu Arduino Lilaas

579U YeelUsunsu

@

Wsunsufmualilddayaraiden SD Card fiwn Digital 1/0 ¥1 10 udaya
370 DHT11 9w Digital /O v1 7 wielusunsuduvauazyitnisvageufiasedu SD
Card seRnda if (SD.begin(cardSelect)) FagnAnsaldvzuanstoninu card is present
widfndelildazuanadoniny initialization card failed finii16i14 Serial Monitor
poandulusunsuazasiananisrsveslng .Ccsvlu SD Card Aaufnd 9
dataFile.print("Temperature *C") dataFile.print(",") Lag dataFile.printin("Humidity
%") Inpazdosasnslnd datalog.csv Tu SD Card tonl3aranmianeu a1nduazeudn

=

gaunnilmeAId float t = dht.readTemperature() WagAIAINTUAIBAIES float t =

U

"l ©

dht.readTemperature() waa3atmailaluuaninadl LCD wazvinnisuiinariitals
W uaslu SD Card aae Taeldend 9 dataFile.print(t) dataFile.print(’,") uae

dataFile.println(h);
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1. WeulUsunsuvmaaumssie SD card fiuvesn Arduino lagieusialuga SD Card
Tnguanranisideusolunadu5a7li LED fivn 13 (Fd) veuesa Arduino LED
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3. sadpuldsunsuiisuanargamgiidussrieadea wazosavsuled fiae LCD
Amualild Digital I/0 91 2 vasuasa Arduino d1msuaenuyl 2 984 DTH11 99
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LBNE1581994

1. Simon Monk. (2014). Programming Arduino Next Steps. New York : McGraw-
Hill Education.

2. https://en.wikipedia.org/wiki’Comma-separated values : 2566

3. http://www.embedded.com/electronics-blogs/beginner-s-corner/4023908/
Introduction-to-Serial-Peripheral-Interface : 2566

4. https://www.arduino.cc/reference/en/language/functions/communication/spi
: 2566

5. https://www.arduino.cc/reference/en/libraries/sd : 2566

6. https://oscarliang.com/sd-card-arduino : 2566
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