Dust sensor GP2Y1014AUOF Application Notes
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This is Application Note of dust sensor module Dust Sensor Applications
(GP2Y1014AUOQF) is a document consists from
explanation how to use, cautions when using it, . Air purifier / cleaner
characteristics data for the customer's . Air conditioner
reference when applying this device. . Air quality monitor
When designing the device, please refer to this . HVAC, environmental monitoring
document and also evaluate it under actual . Portable consumer products
usage conditions. . Wearable products and smartphone integration

. Customers range from home appliance makers to startup

companies
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Dust sensor GP2Y1014AUOQOF Application Notes

1.1 Overview

BEXEBRFERNEARA (GP2Y1014AUOF ) 2— B - BERIBMTER - FRRKREIESIE -
FEEE  HEPEERARERSE -
RETRRAER - AERIE - WEBRERRGE T ETRE -

This is Application Note of dust sensor module (GP2Y1020AUOF) is a document consists from explanation how to use,
cautions when using it, characteristics data for the customer's reference when applying this device.

When designing the device, please refer to this document and also evaluate it under actual usage conditions.

1.1 Internal block diagram
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Dust sensor GP2Y1014AUOQOF Application Notes

1.2 JR3Z Principle

Measuring the intensity of the scattered light by dust

Air pollution

Aer e
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1.3 Example of system connection
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® Resister, R1=150Q and capacitor, C1=220uF mentioned above is required for pulse drive of
the LED of GP2Y1010AU. Please use the ones with the above mentioned constants. Without
these components, the device does not work. '

® As input conditions of the LED terminal, please apply LED drive conditions mentioned in
Electro-optical characteristics chart of the specification. When it is impossible to apply those
conditions, please make it within the recommended input conditions mentioned in the
specification. When the LED is driven under the condition beyond the specification,
characteristics of the device will be affected. Please refer to 7-2 LED operation data.
(T (Cycle) = Vo (Output voltage), Pw (Pulse width) — Vo (Output voltage) ).

Parameter Symbol Specified Recommended Unit
condition condition

Pulse cycle T 10 101 ms

Pulse width Pw 032 0.32+0.02ms ms

Sampling timing of output pulse ‘

T=10ms ON

Light emission OFF
. I1LED

OQutput pﬁlse 0.28ms
Sampling

® Time required for the device to be ready to detect dust from when the system is turned on is

less than 1 sec. Since GP2Y1010AU does.not have peak hold circuit, the time is shorter
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1.4 73 E511 Note in the use

*7 TRRIEBERKNEE  BRERZEEENE -
Please mount the devices so that printed model name on the devices to be
in upper side to minimize the affect of dust sticking.

Model name

*7 VR XGHEMNIERNTE - IFN—EEZBAAME -
Please mount the device so that a plane with the print to face inside
of the system to minimize the affect of disturbance light

xR TAE BRI RE R - FREARE R R A RS R LAY RE B RUR -
A simple airflow that takes air in the sensor hole is necessary to measure the
atmosphere of the room.
a

—H

x5y 1 B SRR IR BE SRR K EE A A\ (RN N BT RS IR F L (EEFL) YRTIAIECE /ML
AR AT -

Please consider the structure and the mechanism of the equipment so that big dust (string dust,
etc.) should not enter the inside of the sensor. The installation of a coarse moltfilter in front of dust
through hole is effective for the capture of big dust .
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1.5 ;8B Measure tool

-

\_

N
BREESEAR <2E>RHFAREMWAES
Sensor measurement reference way < reference> Way without sensor measurement tool
Sensor FAN Sensor FAN
....... !
blow blow
B Ais &
Measure tool
NG

\

1.6 #&ZE %R Recommended wind speed

. 0.1-40m/s
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2.5t Other

21

& 7% The installation method

VA BERTTHIE ERWKEBIAR - ERSAELUEERITE -

B mDINERIARNTE - B ERSRNFTENESAEREAE -

MRYLIEREROBRE - BMEEROBLENER - JERB[EAE -

FBERBRBNGEE  EAKEARZENSREANEL - ERESRFBARLZEBREERVERERAMKE -

There is a case that the sensor output may be affected when outer-light comes through dust through hole
on the printed side.

In order to make it less susceptible to external light, please place the sensor's print side facing the inside of
the equipment you are using.

The direction of the sensor itself can be measured without problems if the air intake can be secured even if
the intake port faces up, down, left, or right.

Please consider the structure and the mechanism of the equipment so that big dust should not enter the
inside of the sensor. The installation of a coarse mesh filter in front of dust through hole is effective for the
capture of big dust .

2.2 ERE 48 Disassemble of this module

BREAEm - FEHE - BIEAEER - oeAnERAREE
Don’ tdisassemble the module. Sharp will not guarantee the specification even after re-assebling.
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3.1 Detection of dust and cigarette smoke

Distinguishing between dust and cigarette smoke
In general, cigarette smoke consisis of highly dense small particles and is diffusing while moving

slowly. On the other hands, dust is big, density is low and it comes periodically into the detection
area. As on the below chart, cigarette smoke can be detected & the sensor can make detection output
continuously. But the output when detecting dust becomes intermittent. Therefore, by reading a
transition of the sensor output (pulse output synchronized to the LED emission) during a certain time
period by microcomputer, the system can distinguish;

(a) No dust

(b) Cigarette smoke exists

(c) Dust exists

And the systcmvcan also detect how much air is polluted.
Since the conventional models have the peak-hold circuit and time constant is big, response time

(rise/fall time) is long and it may difficult to detect sporadic dust sometimes.

’ Cigarette /f Dust
Kind of dust . .,
Ji |

GP2Y1010AU

Output pulse

(Pulse output)
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3.2 LED operation data

T (Cycle) = Vo (Output voltage)
3.5
3
28 , With dust
M”‘T
2.
Vo (V) ,
1.5 T//./
‘ —————
Conditions . .
— Without dubt
Ta :25degC 0.5
Pw' 320us
0 5 10 15 20 25
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Pw (Pulse width) = Vo (Qutput voltage)
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2.5 :
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2.0 : M“"‘"%M_. ust
15
Conditions 1 * ] Without dus[
Ta :25dogC e
T:10ms 0.5
0.0 .
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Pw(its)
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3.3 Power supply voltage vs Output Vlotage

Output voltage (Vo) — Power supply voltage (Vec)
4
3
Qutput
Voltage 5 |
(V)
1 —
Without dust
0
2 4 6 8
Power supply voitage
. R
7-4 Ambient temperature vs Qutput Voltage
Output voltage(Vo)~Ambienent temperature(Ta)
35
30 - - e
25 —— - o - —
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Output 20 o
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1.0 et - - —
— - - e
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0.0
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4. Demo Kits7144

4.1.Getting Started with Arduino

The Arduino Software (IDE) allows you to write programs and upload them to your board.
Below we use Arduino 2560 as an example:

1.Install the Arduino Desktop IDE : https://www.arduino.cc/en/Guide/HomePage
To get step-by-step instructions select one of the following link accordingly to your operating system.

Windows(https://www.arduino.cc/en/Guide/Windows)

Mac OS X(https://www.arduino.cc/en/Guide/MacOSX)
Linux(https://www.arduino.cc/en/Guide/Linux)

Portable IDE (Windows and Linux) (https://www.arduino.cc/en/Guide/PortablelDE)

(Reference: https://www.arduino.cc/en/Guide/HomePage)

2.Use your Arduino Mega 2560 on the Arduino Desktop IDE
(https://www.arduino.cc/en/Guide/ArduinoMega2560)

2.1 Connect your board
The USB connection with the PC is necessary to program the board and not just to power it up. The
Mega2560 automatically draw power from either the USB or an external power supply. Connect
the board to your computer using the USB cable. The green power LED (labelled PWR) should go
on.

2.2 Open your first sketch and test
Open the LED blink example sketch: File > Examples >01.Basics > Blink.

@@ Blink | Arduino 1.8.0

File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent

Sketchbook

Examples b o

A Ctrl+W Built-in Examples

G Ctrl+S 01.Basics > AnalogReadSerial

SaveAs..  Ctrl+Shift+S s (I etan DL
03.Analog b Blink

Page Setup  Ctrl+Shift+P 04.Communication b DigitalReadSerial

Print Cul+p 05.Control > Fade

DreTErences MG LI GO M 06.Sensors b ReadAnalogVoltage
N7 Nienlav >
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2.3 Select your board type and port
You'll need to select the entry in the Tools > Board menu that corresponds to your Arduino or Genuino
board. You have a Mega2560, therefore it has an ATmega2560 microcontroller, selected by default as processor.

©@ Blink | Arduino 1.6.10

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
¢ Fix Encoding & Reload
Serial Monitor Ctrl+Maiusc+M
Serial Plotter Ctrl+Maiusc+L

WIFi101 Firmware Updater

w2 T ¥ 2 R A 6 I O B S

Board: "Arduino/Genuino Mega or Mega 2560" 2 _ &
7 Processor: “ATmega2560 (Mega 2560)" 2 Aol Gessn U
5 Arduino Duemilanove or Diecimila
ort 2 )
Get Board Info e
1 . Arduino/Genuino Mega or Mega 2560
b Programmer: "Atmel EDBG" 2 Arduino Meaa ADK

Select the serial device of the board from the Tools | Serial Port menu. This is likely to be COM3 or higher (COM1
and COM2 are usually reserved for hardware serial ports). To find out, you can disconnect your board and re-open
the menu; the entry that disappears should be the Arduino or Genuino board. Reconnect the board and select that
serial port.

e@ Blink | Arduino 1.6.10 = [m]

File Edit Sketch Tools Help
Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload
: ) Serial Monitor Ctrl+Maiusc+M
""" Serial Plotter Ctrl+Maiusc+L

- WIFi101 Firmware Updater

Board: "Arduino/Genuino Mega or Mega 2560" >
7 ~in th Processor: "ATmega2560 (Mega 2560)" 2hnde e
8 the e Port > Serial ports
9 Get Board Info COM4 (Arduino/Genuino Mega or Mega 2560)

Programmer: "Atmel EDBG" >
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2.4 Upload the program
Now, simply click the "Upload" button in the environment. Wait a few seconds - you should see the RX and TX leds
on the board flashing. If the upload is successful, the message "Done uploading." will appear in the status bar.

File t etch Tools He

2.5 Run code
A few seconds after the upload finishes, you should see the pin 13 (L) LED on the board start to blink (in orange). If it
does, congratulations! Your board is up-and-running.

1.0pen file:
2.Connect Arduino
3.Upload the code

@ sharp_gp2y1026_v1 | Arduino 1.8.6 Hourly Build 2...

sharp_gp2y1026_vl

// Open Serial port with:
17 // baud rate: 2400
18 // Data size: 8 bits
19 // Parity: None
20 // Stop Bits: 1 bit
21 Serial.begin(2400, SERIAL_8N1);
22 Seriall.begin(240@, SERIAL_8N1);

15Evoid setup() {
1€

26Evoid loop() {
27 static int s[7];
// Serial.print("Sensor Data:temp =");
3 //  Serial.print("Serial.read()");
308 if (Seriall.read() == OxFF) {
318 for (int i =0; 1 <7; i+) {
32 s[i] = Seriall.readQ);
N

[N

Arduino/Genuino Uno f¢ /dev/cu.usbmodem16
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4.2.Connect sensor to Arduino

a Connect to sensor

a Open serial window

e Data show in serial window

e Set Baud rate to 2400 and you can see the data

Open Serial

@® © @ sharp_gp2y1014.v1_20180810 | Arduino 1.8 Ho...

sharp_gp2y1014_v1_20180810

18 1int measurePin = AS;
19 int ledPower = 12;
20 int ledIn = 10;

int samplingTime = 280;
int deltaTime = 40;
int sleepTime = 9680;

26 float voMeasured = 0;
27 float calcVoltage = @;
28 float dustDensity = @;
29

30 float average;
1 inti=0, j=0;
32 float m[10] = {@};

Arduino/Genuino Uno % /dev/cu.usbmodem1411

) @ Jdev/cu.usbmodem1411 (Arduino/Genuino Uno)

| -3
Raw Signal Value (@-1023): 833.89 - Voltage: 4.07 - Dust Density: ©.59
Raw Signal Value (@-1023): 833.69 - Voltage: 4.07 - Dust Density: ©.59
Raw Signal Value (@-1023): 833.67 - Voltage: 4.07 - Dust Density: ©.59
Raw Signal Value (@-1023): 833.67 - Voltage: 4.07 - Dust Density: ©.59
Raw Signal Value (©-1023): 833.57 - Voltage: 4.07 - Dust Density: 9.59 -
Raw Signal Value (@-1023): 833.79 - Voltage: 4.07 - Dust Density: @.59
Raw Signal Value (@-1023): 833.58 - Voltage: 4.07 - Dust Density: 9.59
Raw Signal Value (@-1023): 833.46 - Voltage: 4.07 - Dust Density: ©.59
Raw Signal Value (©-1023): 833.55 - Voltage: 4.07 - Dust Density: 0.59
Raw Signal Value (@-1023): 833.55 - Voltage: 4.

BEIHE BRTER 9600 baud Clear outpu
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Revision History R4S #r

Version Modification Date

V1.401 1st version release 2018/10/01
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SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Suggested applications (if any) are for standard use; See Important Restrictions for limitations on special applications. See Limited Warranty for SOCLE’s product
warranty.

The Limited Warranty is in lieu, and exclusive of, all other warranties, express or implied.

ALL EXPRESS AND IMPLIED WARRANTIES, INCLUDING THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR USE AND FITNESS FOR A PARTICULAR PURPOSE, ARE
SPECIFICALLY EXCLUDED. In no event will SOCLE be liable, or responsible in

any way, for any incidental or consequential economic or property damage.
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