
02.Knowledge contribution (2023-2024-S019-S020-S021)

3D Printing and Slicing

02.KNOWLEDGE CONTRIBUTION (2023-2024-S019)  

CO2 Sensors

CCS811 Sensor Datasheet

The CCS811 is an ultra-low power digital gas sensor solution which integrates a metal oxide (MOX) gas sensor to detect a wide range of 

Volatile Organic Compounds (VOCs) for indoor air quality monitoring with a microcontroller unit (MCU), which includes an Analog-to-

Digital converter (ADC), and an I²C interface.

CCS811 supports intelligent algorithms to process raw sensor measurements to output a TVOC value or equivalent CO2 (eCO2) levels, 

where the main cause of VOCs is from humans.

The equivalent CO2 (eCO2) output range for CCS811 is from 400ppm to 8192ppm. Values outside this range are clipped.

The CCS811 has 5 modes of operation as follows 

Mode 0: Idle, low current mode 

Mode 1: Constant power mode, IAQ measurement every second 

Mode 2: Pulse heating mode IAQ measurement every 10 seconds 

Mode 3: Low power pulse heating mode IAQ measurement every 60 seconds 

Mode 4: Constant power mode, sensor measurement every 250ms

In Modes 1, 2, 3, the equivalent CO2 concentration (ppm) and TVOC concentration (ppb) are calculated for every sample. Mode 1 reacts 

fastest to gas presence, but has a higher operating current while Mode 3 reacts more slowly to gas presence but has the lowest average 

operating current.

Register overview:

https://systemthinking-in-it.atlassian.net/wiki/spaces/STHOutcomes/pages/28049547
https://systemthinking-in-it.atlassian.net/wiki/spaces/STHOutcomes/pages/28049547
https://cdn.sparkfun.com/assets/learn_tutorials/1/4/3/CCS811_Datasheet-DS000459.pdf


CO2 data:

CO2 Sensor with MicroBit

CCS811 indoor air quality sensor on a micro:bit | Blog My Wiki!  

Here’s what I used:

a CCS811 sensor with some pins soldered on

a BBC micro:bit (V1 or V2) and a micro USB lead to connect to a computer

http://www.suppertime.co.uk/blogmywiki/2021/09/ccs811-air-quality-sensor-microbit/
http://www.suppertime.co.uk/blogmywiki/2021/09/ccs811-air-quality-sensor-microbit/


a breakout board that exposes the I2C pins – I used a Monk Makes one, but you could also use ones by Adafruit, Kitronik or 

Pimoroni, just make sure they have the I2C pins broken out as not all do.

jumper leads to attach the sensor to the breakout board – I used 4 female to female jumpers

a way of attaching the sensor’s WAK (wake) pin the GND on the micro:bit – I used a female to male jumper wire and a crocodile clip 

lead, but there will be far more elegant ways than this

A computer with the micro:bit Python editor in a Chrome or Edge browser window, like micro:bit Python Editor   or Python Edito

r for micro:bit  

Pin connections:

Then flash this hex file on to your micro:bit (right-click and save link or save target). If you want to examine the contents, you can just 

drag the HEX file into an online micro:bit Python editor. You’ll see two files, main.py and the module CCS811.py.

Then you need to open a serial console. Make sure you’re using Chrome or Edge. In the current regular Python editor, click on Connect 

and then Open Serial. In the Alpha editor, which has a serial console in the same screen as the code editor, click Connect and Show 

serial.

Connecting I2C Devices to the BBC micro:bit  

The BBC micro:bit supports the I²C bus protocol, for communicating with other devices.

Commands to read and write to the device:

Commands to read and write to memory locations on the device:

 

CCS811 digital gas sensor and micro:bit example  
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i2c.init(I2C.MASTER)

i2c.writeto(0x42, '123')        # send 3 bytes to slave with address 0x42

i2c.writeto(addr=0x42, b'456')  # keyword for address
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i2c.scan()                          # scan for slaves on the bus, returning

                                    #   a list of valid addresses

i2c.readfrom_mem(0x42, 2, 3)        # read 3 bytes from memory of slave 0x42,

                                    #   starting at address 2 in the slave

i2c.writeto_mem(0x42, 2, 'abc')     # write 'abc' (3 bytes) to memory of slave 0x42

                                    # starting at address 2 in the slave, timeout after 1 second

https://python.microbit.org/
https://python.microbit.org/
https://python.microbit.org/v/alpha
https://python.microbit.org/v/alpha
https://python.microbit.org/v/alpha
https://raw.githubusercontent.com/blogmywiki/microbit-CCS811/main/CCS811_air_quality.hex
https://github.com/blogmywiki/microbit-CCS811/blob/main/main.py
https://github.com/blogmywiki/microbit-CCS811/blob/main/CCS811.py
https://smalldevices.com.au/blogs/resources/connecting-i2c-devices-to-the-bbc-micro-bit
https://smalldevices.com.au/blogs/resources/connecting-i2c-devices-to-the-bbc-micro-bit
https://www.microbitlearning.com/code/arduino/ccs811-digital-gas-sensor-and-microbit-example.php
https://www.microbitlearning.com/code/arduino/ccs811-digital-gas-sensor-and-microbit-example.php


Air quality

Vetranie - meranie CO2 - Geotherm Slovakia s.r.o.  

Koncentráciu oxidu uhličitého meriame v jednotkách ppm (parts per milion). Pocit pohody je možný len pri dostatočnom prísune kyslíka.

Vplyv koncentrácie oxidu uhličitého na človeka:

Koncentrácia CO2 v slabo vetraných priestoroch často presahuje 1700 ppm. V menších a uzavretých spálňach bez vetrania môže 

hodnota CO2 v nočných hodinách presiahnuť aj 2500 ppm. Niektoré zdroje uvádzajú až alarmujúcu hranicu 4000 ppm. Pri takýchto 

hodnotách si človek nemôže pri spánku odpočinúť a ráno vstať s pocitom sviežosti. 

Ak sa zhromaždí veľký počet ľudí v miestnosti, CO2 sa rýchlo zvýši a prispieva k zlej kvalite ovzdušia. Koncentrácie okolo 0,1% CO2 vo 

vzduchu sú napríklad v zaplnenej prednáškovej miestnosti s nedostatočným vetraním a spôsobujú ospalosť. Pri koncentrácii viac ako 

2% sa môžu už vyskytnúť príznaky ako je ťažoba na hrudníku a začína sa prehlbovať dýchanie. Pri koncentrácii viac ako 5% je CO2 

toxický priamo a nesúvisí s účinkami, ktoré nastávajú pri nedostatočnom zásobovaní kyslíkom, preto obsah kyslíka vo vzduchu nie je 

účinným indikátorom možnej intoxikácie. 

 

https://www.geotherm.sk/rekuperacna-jednotka/vetranie-meranie-co2/
https://www.geotherm.sk/rekuperacna-jednotka/vetranie-meranie-co2/

