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1. Arduino IDE A X|3s}7|

1) Arduino IDE Ct2zE

- 2H0|X| F2: https://www.arduino.cc &L LCL.

@ 8=
Genuino

ARDUINO OUTSIDE USA

Home Buy Download Products ~ Learning ~ Forum Support -~ Blog SIGN UP

WHAT IS ARDUINO?

“Download” & &#2lgtLC}.

o0 %=
Genuino

ARDUINO

Home Buy Download Products = Learning ~ Forum Support ~ EBlog LOG IN SIGN UP

Download the Arduino Software

Windows installer
Windows zip file for non admin install

ARDUINO 1.6.12 Windows app| Get ' |
The cpan-source Arduino Software (IDE) makes it easy to

write code and upload it to the beard. It runs cn Mac OS X 10.7 Lion or newer
Windows, Mac O5 X, and Linux. The environment is

written in Java and based on Processing and other open- .

source softwars L!nux 32 bits

This software can be used with any Arduino board. Linux 64 bits

Refer to the Getting Started page for Installation LinuXx ARM (experimental)

instructions.

Release Notes

Windows 100|AM TS89 Z “Windows installer”E Z2!gL|LC}.

*Windows?} Of:l CtE 0S2| AL slie 0SSOl X SoftwareE CH2EESHA|Z HEL|CE
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https://www.arduino.cc/

Genuino

ARDUINO

Home Buy Download Products = Learning = Forum Support + EBlog

Support the Arduino Software

LOGIN SIGN UP

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution

is not tax deductible). Learn more on how your contribution will be used.

$3 5 $10 $25 $50

JUST DOWNLOAD

==

Share

A Ah. SN S

“JUST DOWNLOAD"E 286l CI22E & $+ QUELICL

Ct22E7t =W ¢ 2%ar #2 4% oto]20] HgELCt

HAAZ|H EX|7t A|ZHELICE

SINCE MARCH 2015, THE ARDUINQ IDE HAS BEEN DOWNLOADED
IRREERPERLY TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GEMUINO BOARDS, HUNDREDS OF COMPANIES ARCUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES,
CLOMES, AND EVEN COUNTERFEITS. HELP
WITH A SMALL CONTRIBUTIOW! REMEMBER: OPEN S0URCE IS5 LOVE!

INCLUDING COMPATIBLES,
ACCELERATE ITS DEVELOPMENT

OTHER

CONTRIBUTE & DOWNLOAD
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€9 Arduino Setup: License Agreement — X

Please review the license agreement before installing Arduino, If vou
2.2 accept all terms of the agreement, dick I Agree.

GMU LESSER. GEMERAL PUBLIC LICEMSE M
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc, <http://fsf ora/>

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

| |This version of the GNU Lesser General Public License incorporates the terms

| |and conditions of version 3 of the GMU General Public License, supplemented
by the additional permissions listed below. =3 v |
==

| Cancel | Mullsoft Install Systern 3.0 I I Agree |I

@ Arduino Setup: Installation Options — >

Check the components you want to install and unchedk the components
5.0 you don't want to install. Click Mext to continue.

Select components to install: Install Arduino software
Install USB driver
Create Start Menu shortout
Create Desktop shortout
Associate .ino files

Space required: 402,3MB
— 1]
==

Cancel | Mullsoft Install Syskern w30 < Back I MNext = |I

@ Arduino Setup: Installation Folder — >

Setup will install Arduino in the following folder, To install in a different
5.2 folder, dick Browse and select another folder. Click Install to start the

installation.
Destination Folder
’]C:’#Prngram Files (x36) W arduino Browse,., |

Space required: 402.3MB
; — 1]
Space available: 707.0GE =

Cancel | Mullsoft Install Syskerm 3.0 < Back I Install |I

“Install”S 2&StH 2X|E 57| AIZELICL
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€ Arduino Setup: Installing —

Extract: wifi_dnld.elf
L]
Show details |

Cancel | Mullsaft Inskall Systerm 3.0 = Back Close

CtZaf Zo| Y Hi7t LA =|H

Show detailz |

Cancel | Mullsoft Install System w3.0 = Back.

=1
=

Close |I

AX7t 25|H 9| O3t 20| “Completed” 28 217} EA|EL|CE

“Close"HHES 2™ Arduino IDE &X| 2t=2QIL|LC}.

o

Arduino
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2. Ol 0| NANO ¥Z Y Arduino IDE A& S}7]

1) OFF0|' NANOS} ZHEE A

USB AM-MINI 5P #0228 O|85I0{A OfF0|:2t HFEIS HATLICL

* CH340 E2}0|H AX|

#5 DriverSetup(x64) — ®

Device Driwver Install / UnlInstall

Select INF |EH3h1SER.INF -
WCH .CH
I INSTALL I | USB-SERIAL CH3u4B
|__ 88/08/2814, 3.4.2014
UHINSTALL
HELP

HEDIU0 ch340S210|H UXZIP)IIYS Z0{F 1
CH341SERTIY S H¥stm 2| 223t Z0| “INSTALL"ELICE
2™ ErX| 22| Xpofl M

v B ZE(COM & LPT)
§ USB-SERIAL CH340(COM16)

2| a=a} ZHo| “USB-SERIAL CH340(COMXX)E2 ZErglLct.
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2) Arduino IDE A&

= =22
s =0 Ctrl+T
AH X 2257
YIS =3 a ME UFE
A2 Z 2LE Ctrl+Shift+M
AE|E EEH Ctrl+Shift+L

WiFi101 Firmware Updater

EL: "Arduine Nang" : &

EZ MM "ATmega32s” HC DELH .

ZE "COMI1B" Arduino SAMD (32-bits ARM Cortex-M0+) Boards
HE My 017 Arduine/Genuino Zero (Programming Port)

Arduino/Genuino Zero (Native USE Port)

e \
s rmasEr Arduino/Genuino MKR1000

FE=O 271 Arduine MKRZero

Arduine MKRFox1200
Adafruit Circuit Playground Express
Arduine MO Pro (Programming Port)
Arduino MO Pro (Native USE Port)
Arduine MO
Arduine Tian

Crvstal _12C.h> =
OtR0| AVR EE

V_RATIO 0.2 4 Arduing Yin

_DUST_YOLTAGE 400 / Arduine/Genuine Uno

3_MOLTAGE 5000 Arduing Duemilanove or Diecimila

E ®  Arduino Nano
dress to 0x27 for & 16 chars and 2 1ine displ

2C lediOx27, 16, 2): 44 20 LCO HF A

raumnoy/Genuino Mega or Mega 2560

HEE “Arduino Nano"2 %50 FL|C}|

= 5%

s 2N Ctrl=+T
ZA X 25

CIRE +H aME 17

AEE ELH Ctrl+Shift+ M [#Hosssettbrr -
MEE EEH Ctrl+Shift+L

WiFi101 Firmware Updater

2L "Arduino Mano" ]
ZEHAM: "ATmega328" »
ZE: "COM16" : A2 ZE
HC HE 7| COM12
ZZ22{: "Arduino as ISP" 3 comzs
uEer a7 Ccomz2
COM11
. COM16

ZEZ QAAE CcOM XE 275t ZLct.
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A= =m Ctrl+T

2F X 22517

IFY +=H & ME 1

Al E 2LH Ctrl+Shift+M ~

AlE|E EEH Ctrl+Shift+L

WiFi101 Firmware Updater

2L "Arduino/Genuino Uno" >

2E:"COM25 (Arduino/Genuing Uno)" >

HLC H- A7)

Z= 1244: "Arduino as ISP" b AVR ISP

EEEQ 27 AVRISE mkll
USBtinyISP
ArduinolSP
USBasp

Parallel Programmer
[®  Arduino as ISP
Arduino Gemma
Atmel STKS00 development board
BusPirate as ISP

ofx|gte 2 =2 HE “Arduino as ISP"2 MHSIH EL|Ct,

HEHo R AAO| &R =X HEESIO SLCL

(o) sketchsnogl?a | OFFR0|= 1612 - O X
Ty X THK £ S2%

sketch_nowl 7a

void setupl) { &
A put wour setup code here, to run once:

h

void loop()
/¢ put wour main code here, to run repeatedly:

e[ePARrng%
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3. 8M AEE 3 oY &2

1) Dust Sensor(HX|MlA), 12C LCD

-

{ =
&

HEE

Dust Sensor Arduino NANO
GND GND

LCD Arduino NANO

€[EPART: e

www.eleparts.co.kr



Of| &jf 2= 2

HA[HA 7IE ofd =203

AE=

* Dust Sensor

- VCC => VCC

- GND => GND
- AOUT => A0
- ILED => D7

*12C LCD

- VCC => VCC
- GND => GND
- SDA => A4

- SCL => A5

*********************************************************************************************************/

#include <Wire.h>

#include <LiquidCrystal_[2C.h>

#define COV_RATIO 0.2 //ug/mmm / mv
#define NO_DUST_VOLTAGE 400 //mv
#define SYS_VOLTAGE 5000

// Set the LCD address to 0x27 for a 16 chars and 2 line display
LiquidCrystal_I2C lcd(0x27, 16, 2); // 12C LCD Z{H| 410
// LCDO|| 2t 0x27 = Ox3FatE BASHF oF &Lch

/*
I/O define

*/

const int iled = 7; //drive the led of sensor

const int vout = AQ; //analog input

/~k
variable

*/

e[ePARTs(ZL\b
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float old_density, density, voltage;

int  adcvalue;

/*

private function

*/

int Filter(int m)

{

static int flag_first = 0, _buff[10], sum;
const int _buff_max = 10;

int i;

if(flag_first == 0)
{
flag_first = 1;

for(i = 0, sum = 0; i < _buff max; i++)
{
_buff[i] = m;
sum += _buff[i];
}
return m;
}
else
{
sum -= _buff[0];
for(i = 0; i < (Lbuff_ max - 1); i++)
{
_buff[i] = _buff[i + 1];
}
_buff[9] = m;
sum += _buff[9];

i =sum/ 10.0;

return i;

11
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void setup(void)

{
pinMode(iled, OUTPUT);

digitalWrite(iled, LOW); //iled default closed
Serial.begin(9600); //send and receive at 9600 baud
Serial.print(" **xx Eleparts *** wn");

// initialize the LCD
lcd.begin(); // IcdE AH&S AlZfRtL|CE

void loop(void)

{
/*
get adcvalue
*/
digitalWrite(iled, HIGH);
delayMicroseconds(280);
adcvalue = analogRead(vout);
digitalWrite(iled, LOW);

adcvalue = Filter(adcvalue);

/*

covert voltage (mv)

*/

voltage = (SYS_VOLTAGE / 1024.0) * adcvalue * 11;

/~k
voltage to density
*/
if(voltage >= NO_DUST_VOLTAGE)
{
voltage -= NO_DUST_VOLTAGE;

density = voltage * COV_RATIO;

e[ePARTs(ZL\b
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else

density = 0;
/*
display the result
*/

Serial.print("The current dust concentration is: ");
Serial.print(density);
Serial.print("ug/m3#n");

lcd.backlight(); // backlightE On A|ZiL|C},
lcd.setCursor(0,0);

lcd.print("Dust Sensor"); // 2t 0{| Dust SensorE &g LTt
lcd.setCursor(0,1);

lcd.print("PM2.5:");

lcd.setCursor(11,1);

lcd.print("ug/m3");

lcd.setCursor(6,1);

lcd.print(density);

delay(5000);

lcd.clear();

}
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