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Air Monitoring HAT for Raspberry Pi
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Introduction

Air Monitoring HAT

Air Monitoring HAT is a powerful and hi-tech PMSA003 sensor that provides the
information of suspended particulate matter (PM1.0, PM2.5, and PM10) in the air
per unit volume via digital output with an operating voltage of 3.3 V. It
communicates via UART (serial) with the standby current <200 Microampere (uHA)

of the sensor.

Pin Out

\
® 3v3power o 5V power @
@ GPIO 2 (SDA) < o 5V power @
@® GPIO3(SCL) o Ground @
GPIO 4 (GPCLKO) © o GPIO 14 (TXD) @
Ground ¢ > GPIO 15 (RXD) @
®GPIO1T7 o GPIO 18 (PCM_CLK)
®cPI0 27 > Ground @
GPI0 22 © GPIO 23
3V3 power o© GPIO 24
GPIO 10 (MOSI) © o Ground @
GPIO 9 (MISO) © GPIO 25
GPIO 11 (SCLK) © GPIO 8 (CE0)
@ Ground o o GPIO 7 (CE1)
GPIO 0 (ID_SD) & o GPIO 1 (ID_SC)
GPIOS o ~——o Ground @@
GPIO6 o3 o GPIO 12 (PWMO)
GPIO 13 (PWM1) © o Ground @
GPIO 19 (PCM_FS) o GPIO 16
GPI0 26 © o GPIO 20 (PCM_DIN)
@ Ground < GPIO 21 (PCM_DOUT)
J
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Peripheral Pins Raspberry Pi Pins
5V 5V
GND GND
PMS RX GPIO14
PMS TX GPIO15
PMS SET GPI1027
PMS RESET GPIO17
OLED SDA GPIO2
OLED SCL GPIO3
Features
e Digital sensor
® Operating Voltage 5V DC
e PMSAOQ3 Sensor
e Standard 40 Pin GPIO
e OLED Display 0.91”
® Measuring range 0.3 to 10 Micron
® UART (Serial) Interface
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Specification

Model - Air Monitoring HAT

Sensor Model number - PMSA003

Data Output - Digital Sensor(unit quality + number of units)
Type - Biosensor

Communication Interface - UART (Serial)

Display Type - OLED Display 0.91”

Board Dimension - 65 x 56 mm

Measuring range - 0.3 to 1.0, 1.0 to 2.5, 2.5 to 10 Micron (um)
Counting efficiency - 50% @ 0.3 um 98% @> = 0.5 um
Response time - £10's

DC supply voltage - 5.0V

Maximum Operating Current - 100 Milliamp (mA)

Standby current - £200 Microamp (uHA)

Data interface level - L<0.8 @3.3, H >2.7@3.3 Volt(V)
Operating Temperature range - -10 to +60 Celsius (°C)
Operating Humidity range - 0 - 99%

Mean time between failures - 23 Year(Y)
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Hardware
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Installation Process

Enable 12C and Serial Interface

e GUI Method to enable i2c and Serial
@ Programming

Raspherry Pi Canfiguration

Internet 1 ‘ L
@ A System Display Interfaces ’ Perfmmance‘ Localisation
‘Iﬁ Sound & Video h . i
Camera: « Enable Disable
? Graphics
- SS8H: + Enable Disable
{9 System Tools
VNC: 2 * Enable Disable
is‘_] Accessories >
SPI o Enable Disable
@ Help »
‘ - 12C: | * Enable Disable ‘
ﬁ A £ Rt ol e Senal Port | = Enable Disable ‘
E}fﬂ Appearance Settings
‘~ : Serial Console | Enable ) Disable |
eyboard and Mouse
1-Wire Enable » Disable
Main Menu Editor
- Remote GPIO Enable s Disable
W Raspberry Pi Configuration
' Recommended Software Cancel 0K
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Through Terminal :

Open a terminal and run the following commands to enable 12C and Serial :
® sudo raspi-config

Choose Interfacing Options -> 12C ->yes

Terminal method to enable i2c and serial can be followed as:

—— | Raspberry Pi Software Configuration Teol [raspi-config) ————

1 Change User Password Change password for the current user

2 Network Options Configure network settings

3 Boot Options Configure options for start-up

4 Localisation Options Set up language and regional settings to match your location

Ei'C GC -.

Con J.l.l overc klg or ynr P ;
7 Advanced Options Configure advanced settings
8 Update Update this tool to the latest wersion

% About raspi-config Information about this configuration tool

<Select> <Finish>

————— Raspberry P1 Software Configuration Tool (raspi-config) ——

Pl Camera Enable/Disable connection to the Raspberry P1 Camera

P2 S5H Enable/Disable remote command line access to your P1 using SSH
P3 WNC Enable/Disable graphical remote access to your Pi using RealwnC
P4 SP1 Enable/Disable automatic luadxi of SPI kernel module

P& Seria Enable/Disable s and kernel messages on the serial connection
F7 1-Wire Enable/Disable one-wire interface

P8 Remote GPIO Enable/Disable remote access to GPIO pins

<Select> <Backs

would you like the ARM I2C interface to be enabled?
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e sudo raspi-config

Choose Interfacing Options -> Serial -> No -> Yes

would you like a login shell to be accessible over Would you like the serial port hardware to be enabled?
serial?

<No=

Sl

Testing
e Stack Air Monitoring HAT on top of Raspberry Pi GPIO Header pins.

Source Code Link : https://github.com/sbcshop/Air-Monitoring-HAT

Clone Repository

git clone https://github.com/sbcshop/Air-Monitoring-HAT.git

cd Air-Monitoring-HAT

e Run GUI by running the below command:

python3 Air_monitoring_GUl.py
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GUI and Examples

Air Monitoring System

Air Monitoring System

325 -
300 - M

275

Yy

223 -
200 -

PM level

175 -
150 -

W HAZARDOUS

D gD g oAb g0 2P D WP P
6% 6% 687 687 Y O o
A6 4B AT BT AT 46T 48T 46T o

125 -

Time

BEDE | et || commpon [fems
W+ PM 1.0 W PM 2.5 ¥ PM 10 Close . Connect |

Select COM port from above GUI ("/dev/ttyS0" in case of default
connection), and click on the start button to start Real-Time data from
the sensor on Graph and OLED Display.

You can also use these two examples and modify them easily:

1.) display_on_oled_example.py :- To print the sensor data on OLED
Display.

2.) read_example.py: To print the sensor data on Python shell or
Terminal.

For detailed information please visit the wiki of this repository.
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https://github.com/sbcshop/Air-Monitoring-HAT/wiki/Wiki
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