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Overview

Breathe easy with the SGP30 Multi-Pixel Gas Sensor, a fully integrated MOX gas sensor. This is a very fine air quality
sensor from the sensor experts at Sensirion, with 12C interfacing and fully calibrated output signals with a typical
accuracy of 15% within measured values. The SGP combines multiple metal-oxide sensing elements on one chip to
provide more detailed air quality signals.

This is a gas sensor that can detect a wide range of Volatile Organic Compounds (VOCs) and H2 and is intended for

indoor air quality monitoring. When connected to your microcontroller (running our library code) it will return a Total
Volatile Organic Compound (TVOC) reading and an equivalent carbon dioxide reading (eCO2) over 12C.
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Gas Sensorg

The SGP30 has a 'standard' hot-plate MOX sensor, as well as a small microcontroller that controls power to the plate,
reads the analog voltage, tracks the baseline calibration, calcluates TVOC and eCO2 values, and provides an 12C
interface to read from. Unlike the CCS811, this sensor does not require 12C clock stretching.

This part will measure eCO2 (equivalent calculated carbon-dioxide) concentration within a range of 0 to 60,000 parts
per million (ppm), and TVOC (Total Volatile Organic Compound) concentration within a range of O to 60,000 parts per
billion (ppb).

Please note, this sensor, like all VOC/gas sensors, has variability and to get precise measurements you will want to
calibrate it against known sources! That said, for general environmental sensors, it will give you a good idea of trends
and comparison. The SGP30 does have built in calibration capabilities, note that eCO2 is calculated based on H2
concentration, it is not a 'true' CO2 sensor for laboratory use.
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Another nice element to this sensor is the ability to set humidity compensation for better accuracy. An external
humidity sensor is required and then the RH% is written over I12C to the sensor, so it can better calculate the
TVOC/eCO2 values.

For your convenience we've pick-and-placed the sensor on a PCB with a 1.8V regulator and some level shifting so it
can be easily used with your favorite 3.3V or 5V microcontroller.
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Pinouts

Power Pins:

e Vin - this is the power pin. Since the sensor chip uses 3 VDC for logic, we have included a voltage regulator on
board that will take 3-5VDC and safely convert it down. To power the board, give it the same power as the logic
level of your microcontroller - e.g. for a 5V micro like Arduino, use 5V

e 1V8 - this is the 1.8V output from the voltage regulator, you can grab up to 50mA from this if you like

e GND - common ground for power and logic

Data Pins
® SCL - 12C clock pin, connect to your microcontrollers 12C clock line. Can use 3V or 5V logic, and has a 10K pullup
to Vin
® SDA - 12C data pin, connect to your microcontrollers 12C data line. Can use 3V or 5V logic, and has a 10K pullup
to Vin
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Wiring
Parts

Start by soldering the headers to the SGP30 breakout board. Check out the Adafruit guide to excellent soldering if
you're new to soldering. Then continue on below to learn how to wire it to a Feather or Metro

The sensor uses 12C address 0x58 and cannot be changed
Wiring

Connect the SGP30 breakout to your board using an 12C connection. Here's an example with a Feather MO:

e Board 3.3V to sensor Vin (Feather is 3.3V logic)
ST TAREe TETEe TReas e eew e Board ground / GND to sensor ground / GND.
e Board SCL to sensor SCL.
e Board SDA to sensor SDA.

ETTY T T

g -
ji =m
i ﬂ -
1 - ==
=

FN smeew

Or Arduino-compatible:

e Board 5V to Sensor Vin. (Metro is a 5V logic
chip)

e Board ground / GND to sensor ground / GND.

e Board SCL to sensor SCL.

e Board SDA to sensor SDA.

L l:l

Geoo0tte 0oteaelion

Feather Fritzing file

https://adafru.it/At8

Metro Fritzing file

© Adafruit Industries https://learn.adafruit.com/adafruit-sgp30-gas-tvoc-eco2-mox-sensor Page 7 of 17


file:///adafruit-guide-excellent-soldering/tools
https://learn.adafruit.com/assets/50049
https://learn.adafruit.com/assets/50047
https://cdn-learn.adafruit.com/assets/assets/000/050/059/original/feather.fzz?1515783070
https://cdn-learn.adafruit.com/assets/assets/000/050/048/original/metro.fzz?1515778618

https://adafru.it/At6
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Arduino Code
Install Adafruit_SGP30 library

To begin reading sensor data, you will need to install the Adafruit_SGP30 library (code on our github repository). It is
available from the Arduino library manager so we recommend using that.

From the IDE open up the library manager...

File Edit ESketch Tools Help

Verify/Compile Ctrl+R i A
| Hpload Ctrt+U Manage Libraries...
demy i Upload Using Pragrammer  Ctrl+5Shift+U
i :'E“"':‘i Export compiled Binary Ctrl+ Alt+5 P S o o1
ﬂlncluj; Show Sketch Folder Crrl+ K Arduino librarnes
i :%nciuj Include Library ArduinoHttpClient
Hinclu :
Add File.. ArduinoSound
/f we light one pixel at a time, this iz our Anidiorerg
F D F wmdwaTn = A Rridne

And type in adafruit sgp30 to locate the library. Click Install

D Loy Manager =
Type |Al « | Topic Al » 5gp30
Adafruit 5GP30 Sensar by Adafrult Version 1.0.2 INSTALLED -

This is an Arduino library for the Adafruit SGP20 Gas | Air Quality Sensor This i an Arduing library for the Adsfruit SGPI0 Ges |
Air Quality Sensor

More infg
TSRt I-—_ /‘

Load Demo

Open up File->Examples->Adafruit_SGP30->sgp30test and upload to your microcontroller wired up to the sensor

'| Edit Sketch Tools Help

MNew Ctrl+N
Open... Ctrl+0
Open Recent
Sketchbook L4
|
Exarmples ' &
! . . i
Close Ctrle W Adafruit seesaw Library A8 i
Adafruit SGP30 Sensor L sgp30test
Save Ctrl+5 " - Lo B
i Adafruit SHARP Memeory Display K
Sawve As.., Ctrl+Shift+5 . .
| Adafruit SHT31 Library L4
I

Then open up the serial console at 9600 baud, you'll see the serial number printed out - this is a unique 48-bit number
burned into each chip. Since you may want to do per-chip calibration, this can help keep your calibration detail
separate
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https://github.com/adafruit/Adafruit_SGP30

- =—— = = — = T T B
@ coms? b B
I Send
5GP30 teat +

Found SGP30 serial #064B878
IVOC 0 ppb eC02 400 ppm
IVoC O ppb eC02 400 ppm
IVOC 0 ppb eC02 400 ppm
TVOC 0 ppb eC02 400 ppm |
IVOC O ppb eC02 400 ppm I
TVoC 0 ppb eC02 400 ppm
IVeC 0 ppb eCl2 400 ppm
IVOC O ppb eC02 400 ppm
IVOC 0 ppb eC02 400 ppm i‘=‘
lTvoc o ppb eC02 400 ppm =
N IVeC O ppb eCC2 400 ppm
i TVOC 0 ppb 202 400 ppm
] Autoscrol [Both ML &CR  ~ | (9600 baud

The first 10-20 readings will always be TVOC 0 ppb eCO2 400 ppm . That's because the sensor is warming up, so it will
have 'null' readings.

After a few seconds, you will see the TVOC and eCO2 readings fluctuate:

-
€0 COMET
TVoC 1 ppb eC02 415 ppm -
VoL 0 peb eC02 418 ppm
VoL 3 peb 2002 408 ppm
TVOC 13 ppb eC02 430 ppm
TVCOC 13 peb eCl2 434 ppm
TVoC 16 ppb eC02 443 ppm -
TVOC 20 ppb eC02 453 ppm E
TVOC 22 ppb eC02 454 ppm B
****Baseline values: eC02: 0x8E1S & TVOC: OxSEFB
TVOC 34 ppb eC02 453 ppm
TVCC 39 ppb eC02 474 ppm
TVOC 38 ppb eC02 488 ppm
TVZC 43 peb eCl2 488 ppm
TVOC 44 ppb eC02 491 ppm
TVOC 43 ppb eC02 452 ppm
TVOC 41 ppb eC02 469 ppm I
TVOC 35 ppb eC02 469 ppm

] Autoscral BothNL&CR -

Every minute or so you'll also get a Baseline value printed out. More about that later!

You can take a bit of alcohol on a swap and swipe it nearby to get the readings to spike
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(@ comsr . 3 - b B

TVOC 7 ppb eCl2 410 ppm -
IVeC 5 ppb eC02 404 ppm
IVOC & ppb eC02 416 ppm
IVOC 4 prb eC02 40% ppm
TVOC 9 ppb eC02 400 ppm

TVOC 115 ppb =CO2 780 ppm
TVOC §0000 ppb  eCO2 60000 pem
TVOC 21245 ppb  eCOZ 46552 ppm
TVOC 4733 ppb =C02 43295 ppm
TVCC 2586 ppb =CO2 1548 ppm
TVOC 1798 ppb eCO2 1091 ppm =
||Tvoc 1237 ppb =02 236 pom =]
\|Tvoc 1934 ppb eC02 1676 pem
TVOC 1398 ppb  eCO2 991 ppm

[ Awstoscroll

That's it! The sensor pretty much only does that - all the calculations for the TVOC and eCO2 are done within the
sensor itself, no other data is exposed beyond the 'baseline' values

Baseline Set & Get

All VOC/gas sensors use the same underlying technology: a tin oxide element that, when exposed to organic
compounds, changes resistance. The 'problem' with these sensors is that the baseline changes, often with humidity,
temperature, and other non-gas-related-events. To keep the values coming out reasonable, you'll need to calibrate the
sensor. To make that easy, SGP lets you query the 'baseline calibration readings' from the sensor with code like this:

uintle t TVOC base, eC02 base;
sgp.getIAQBaseline(&eC02 base, &TVOC base);

This will grab the two 16-bit sensor calibration words and place them in the variables so-named.

You should store these in EEPROM, FLASH or hard-coded. Then, next time you start up the sensor, you can pre-fill the
calibration words with sgp.setlAQBaseline(eCO2_baseline, TVOC_baseline);
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Arduino Library Docs

Arduino Library Docs (https://adafru.it/Aul)
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CircuitPython Wiring & Test
Installing Library

To use the SGP30 you'll need to install the Adafruit CircuitPython SGP30 library on your CircuitPython board.

First make sure you are running the latest version of Adafruit CircuitPython for your board.

Next you'll need to install the necessary libraries to use the hardware--carefully follow the steps to find and install these
libraries from Adafruit's CircuitPython library bundle. Our introduction guide has a great page on how to install the
library bundle for both express and non-express boards.

Remember for non-express boards like the, you'll need to manually install the necessary libraries from the bundle:

e adafruit_sgp30.mpy
e adafruit_bus_device

You can also download the adafruit_sgp.mpy from its releases page on Github.

Before continuing make sure your board's lib folder or root filesystem has
the adafruit_sgp30.mpy, and adafruit_bus_device files and folders copied over.

Next connect to the board's serial REPL so you are at the CircuitPython >>> prompt.
Usage
To demonstrate the usage of the sensor we'll initialize it and read the eCO2 and TVOC data and print it to the REPL

Save this example sketch as main.py on your CircuitPython board:
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""" Example for using the SGP30 with CircuitPython and the Adafruit library"""

import time
import board
import busio
import adafruit sgp30

i2c = busio.I2C(board.SCL, board.SDA, frequency=100000)

# Create library object on our I2C port
sgp30 = adafruit sgp30.Adafruit SGP30(i2c)

print("SGP30 serial #", [hex(i) for i in sgp30.seriall)

sgp30.iaq init()
sgp30.set iaq baseline(0x8973, 0Ox8aae)

elapsed sec = 0

while True:
co2eq, tvoc = sgp30.iaq measure()
print("C02eq = %d ppm \t TVOC = %d ppb" % (co2eq, tvoc))
time.sleep(1l)
elapsed sec += 1
if elapsed sec > 10:
elapsed sec = 0
co2eq_base, tvoc base = sgp30.get iaq baseline()
print("**** Baseline values: C02eq = 0x%x, TVOC = 0x%x" % (co2eq base, tvoc base))

In the REPL you'll see the serial number printed out: [0x0, 0x64, 0xb878] in this case. This is a unique 48-bit number
burned into each chip. Since you may want to do per-chip calibration, this can help keep your calibration detail
separate

TR Y LT T

56P36 serdial & ['oxe', 'Gx64', 'Gxbs&vs’'] =
CO2eq = 4080 ppm TVOC = @ ppb I
CO2eq = 460 ppm TVOC = @ ppb

COZag = 498 ppm TVYOC = @ ppb

COzeq = 496 ppm TVOC = & ppbh

COzeq = 466 ppm TVOC = & ppbh

COZeq = 468 ppm TVOC = & pph

COzeq = 408 ppm TVOC = & ppb

COzeq = 4606 ppm TVOC = & ppb

COzeq = 460 ppm TVOC = @ ppb

Coz2eq = 400 ppm TVWOC = @ ppb

C0Zeq = 400 ppm TVOC = & ppb

sans Baseldine values: C02eq = 6x8973, TVOL = GxSaae

COzeq = 4486 ppm TYOC = & ppb

COzeq = 466 ppm TVOC = & pph

COzZeq = 400 ppm TVOC = & ppb

CO2eq = 460 ppm TVOC = 774 ppb

COzeq = 460 ppm TVOC = 785 ppb

COzeg = 4606 ppm TVOC = 682 ppb

CO2eq = 400 ppm TVOC = 642 ppb

FOzeq = 4060 ppm TVOC = 632 pph o

The first 10-20 readings will always be eC0O2 400 ppm TVOC 0 ppb . That's because the sensor is warming up, so it will
have 'null' readings.

After a few seconds, you will see the TVOC and eCO2 readings fluctuate
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Every minute or so you'll also get a Baseline value printed out. More about that later!

You can take a bit of alcohol on a swap and swipe it nearby to get the readings to spike

COzeq = 460 ppm TVOC = & pphb
COzeq = 460 ppm TVOC = & pphb
COzeq = 460 ppm TVOC = & pphb
COzeq = 460 ppm TVOC = & pphb
#%k% Baseline values: C02eq = 6x8973, TVOC = @x8ab2
COzeq = 460 ppm TVOC = & pphb
COz2eq = 60006 ppm TVOC = soeed ppb
COzeq = 38277 ppm TVOC = 13362 ppb
COzeq = 3208 ppm TVOC = 3878 ppb
COzeq = 994 ppm TVOC = 1638 ppb
COz2eq = 415 ppm TVOC = 799 pph
COzeq = 460 ppm TVOC = 863 pph
COzeq = 460 ppm TVOC = &66 pph

That's it! The sensor pretty much only does that - all the calculations for the TVOC and eCO2 are done within the
sensor itself, no other data is exposed beyond the 'baseline' values

Baseline Set & Get

All VOC/gas sensors use the same underlying technology: a tin oxide element that, when exposed to organic
compounds, changes resistance. The 'problem' with these sensors is that the baseline changes, often with humidity,
temperature, and other non-gas-related-events. To keep the values coming out reasonable, you'll need to calibrate the
sensor. To make that easy, SGP lets you query the 'baseline calibration readings' from the sensor with code like this:

co2eq _base, tvoc base = sgp30.get iag baseline()

This will grab the two 16-bit sensor calibration words and place them in the variables so-named.

You should store these in EEPROM, FLASH or hard-coded. Then, next time you start up the sensor, you can pre-fill the
calibration words with sgp30.set_iaq_baseline(co2eq_base, tvoc_base)

© Adafruit Industries https://learn.adafruit.com/adafruit-sgp30-gas-tvoc-eco2-mox-sensor Page 150of 17



Download
Files:

® SGP30 Datasheet
® Fritzing object in Adafruit Fritzing library
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