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FAQs

« Q: What is the IAQ measuring range of the sensor?
o A: The IAQ measuring range is from 0 to 500 IAQ. The sensor outputs changes in resistance due to VOC
gas, and it requires the Bosch BSEC library for IAQ output.
« Q: How can | configure the 12C address of the sensor?
o A: The 12C address is configurable by connecting the ADDR pin to either GND or leaving it non-

connected. When connected to GND, the address is 0x76; otherwise, it is 0x77 by default.

Models



BME680 Environmental
Sensor

BME688 Environmental
Sensor

12C, SPI

Introduction And Feature
Introduction

The BMEB8X Environmental Sensor is a four-in-one environmental sensor that can measure temperature,
humidity, barometric pressure, and air quality. It is compact, low power, and suitable for smart homes, mobile
application environment monitoring, wearable devices, etc.

Feature

« Onboard BMEG8X sensor to measure temperature, humidity, barometric pressure, and gas.

Supports 12C communication, 12C address configurable, with I12C bus cascading support.

Supports SPI communication, enabled via CS pin (I12C bus by default).

« Onboard voltage translator, compatible with 3.3V/5V level.

« Comes with online development resources and manual (examples for Raspberry Pi / Raspberry Pi Pico /
Arduino / ESP32).

Specifications



Model BME280 BMEG680 BMEG688
Similar to BMEG680,
Suitable for detecting vari
. . . ous additional gases (suc
Barometric press | Barometric pressure, Environmental tempe .
ure, Environment | rature, Relative humidity, VOC gas change h as VSC, carbon monoxi
Function ’ ’ Y, g 9 de, hydrogen, etc.) Multip

al temperature,
Relative humidity

detection (supports IAQ calculation in com
bination with the software package)

le gas discrimination Artif
icial intelligence (requires
secondary development
by the user)

Communication In

I2C and SPI
terface
Temperature Meas
uring

-40~85°C

Range

Temperature Meas
uring

Accuracy

+1.0°C (0~65°C)

+0.5°C (0~65°C)

Humidity Measurin
g

Range

0~100% r.H.

Humidity Measurin
g

Accuracy

+3% r.H.

Barometric Pressu
re Measurement

Range

300~1100 hPa

Barometric Pressu
re Measurement

Accuracy

+1.0hPa (0~65
OC)

+0.6hPa (0~65°C)

IAQ Measuring Ra
nge

Not support

0~500 IAQ

(The sensor outputs changes in resistance due to VOC gas, and the B

osch BSEC library is required to output 1AQ.)

Dimensions

27mm x 20mm




Warning

The BME680 and BME688 sensors contain a mini MOX sensor. The heated metal oxide changes its resistance
according to the concentration of volatile organic compounds (VOC) in the air, making it capable of detecting
gases and alcohols such as ethanol, alcohol, and carbon monoxide, and measuring air quality. It provides a
resistance value (Gas resistance in the figure), which represents the total VOC content, but cannot differentiate
between different gases or alcohols. To convert this value to an IAQ air quality index, it is necessary to use the
official BSEC software library (which is not open source). Bosch imposes certain restrictions and licensing
requirements on the use of this software library, and users are advised to study the details of its use and
integration according to their specific needs.

Interface Definition
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12C SPI

Pins | Description Pins | Description

VCC | Power Input VCC | Power Input

GND | Ground GND | Ground
MOS

SDA | Data Pin SPI Data Input

SCL | 12C Clock Pin SCK | SPI Clock Input

Address chip selection (high level by default): high level, t

he address is 0x77
ADD MIS SPI data output

low level, the address is 0x76

CS NC CS SPI chip selection, low active

Working with Raspberry Pi

Hardware Connection



BCM  WiringPi  Name  Physical Mame WiringPi BCM

.
2 ¢ |SDATAE
3 o [EECUIEEEEN
4 7 aWwe 7 & T 15 1
8 10 RO 5 15
17 0 GPIO.O 21 42 GPIO.L 1 18
27 2 GPO2 13 14
2 3 cro.3lis 6 cRio4 4 23

B 2 cros s 24
10 12 mvost 13 20 NN

] 13 MISO 21 22 GPIQ.E & 25
11 14 SCLE 23 24 CEO 10 8
25 26 CE1 11 T 12C SPI
0 30 SDAD 27 28 5CLO 31 1 —— VCC [ VCC
5 21 GPID.21 28 30 GND /GND
[3 22 GPID.22 31 32 GPID26 26 12
13 23 GPID.23 33 34 I m— SDA / MOSI
19 24 GPID.24 35 36 GPID.27 27 16 = -SCL  fSCK
26 25 GPID.25 37 38 GPID.28 28 20 s ADDR / MISO
BN :: 4 cPo23 29 21
BCM  WiringPi  Name  Physical Mame  WiringPi BCM cs

The above figure is connected to the 12C interface as an example as a demonstration, where the ADDR pin can
be used to set the 12C address of the sensor, the default nonconnected 12C address is 0x77, if the ADDR is
connected to GND, the I12C address is 0x76. If you want to connect Raspberry Pi through the SPI interface for
communication, please refer to the following table for connection.

12C SPI

Pins Raspberry Pin Pins Raspberry Pin
VCC 3.3V /5V VCC 3.3V /5V

GND GND GND GND

SDA SDA.1 MOSI MOSI

SCL SCL.1 SCK SCLK

ADDR NC/GND MISO MISO

CS NC CS 27(wiringPi)

Software Config

Enable 12C/SPI Interface

Execute the following commands to configure the Raspberry Pi:
o sudo raspi-config

Choose Interfacing Options -> 12C -> yes to enable 12C kernel driver.

Choose Interfacing Options -> SPI -> yes to enable SPI kernel driver.
« Save, exit, and then reboot the Raspberry Pi:
o sudo reboot
« After rebooting, run the commands to view. Check whether the 12C and SPI modules are enabled.
o Ismod

« The following print message will be available.



) WIR(E) AR%E(T) #Bh(H)
pifraspberrypi:

Module

d timer,snd bcm283¢

uic 2204 1 ulo_pdrv_geniri
« Ifi2c_bcm2835 and spi_bcm2835 are displayed then the 12C, SPI module is booted.
« Connect the BME68x module to the Raspberry Pi as described in the previous 12C bus interface instructions.
« The default 12C device address of the BME68x module is 0x77, if ADDR is grounded, the device address will be

changed to 0x76.

« Install the i2c-tools tool to confirm.

o sudo apt-get install i2c-tools
« Query connected 12C devices

o i2cdetect -y 1

« The following message will be printed.

« If 77 is displayed then the BME68x module is successfully connected to the Raspberry Pi successfully.
« If the ADDR is connected to GND then 76 is printed.

t 12cdetect -y
5 &6 7 8 9




Note: The above test ensures that there are no devices on the 12C bus that have the same address as the device.
If the above test is successful, the 12C module is loaded successfully, and the BME68x module is successfully
connected to the Raspberry Pi. In addition, the BME68x module supports the SPI driver, and you can refer to the
SPI interface description section to connect the BME68x to the Raspberry Pi.

Download Example Demo

« Download the example demo@, decompress, and modify the file permissions.
o cd~

o wget https:/files.waveshare.com/upload/4/49/BME68X_Environmental_Sensor_code.zip

o

unzip BME68X_Environmental_Sensor_code.zip
o sudo chmod -R 777 BME68X_Environmental_Sensor_code

Cc

Demo

« After connecting the hardware as shown above and configuring the software properly.

« If 12C driver is used: first determine the 12C device address, BME68x module default 12C device address is
0x77, if the ADDR pin is grounded (or short the pad marked ADDR silkscreen on the PCB), then its 12C device
address changes to 0x76.

Enter BME68X_Environmental_Sensor_code/RaspberryPi/C:
o cd BME68X_Environmental_Sensor_code/RaspberryPi/C

Open main.c file:

o nano main.c

UINTS_C(OxBe)

« Make sure the USEIIC macro in main.c is defined as 1 to adopt the 12C driver.


https://files.waveshare.com/upload/4/49/BME68X_Environmental_Sensor_code.zip
https://files.waveshare.com/upload/4/49/BME68X_Environmental_Sensor_code.zip

main( argc, * argv[])

8x_dev dev;
dev_addr=BMEG

int8 t rslt = E

if ((fd = open(IIC De )+ {
printf(“"Failed to open the i2c bus %s", argv[1]);
exit(1):;

if (ioctl(fd, I2C_SLAVE, |dev_addr
printf("Failed to acquire bus acc
exit(1);

.intf_ptr = &dev_addr;
.intf = BMEG6BX I2C INTF;
.read = user_i2c_read;
.wWwrite = user_i2c write;
.delay us = user_delay us;

« Also check the 12C device address in main.c to make sure it is the same as the current BME68x module device
address (default I12C device address is 0x77 (BME68X_I2C_ADDR_HIGH). If ADDR is grounded then its device
address is 0x76 (BME68X_12C_ADDR_HIGH)).

; ; UINT8 C(©xBo)

If SPI driver is used: wire the BME68x module according to the SPI bus wiring in the interface description and
change the USEIIC macro definition in the main.c file to 0.
Save and exit the editor, then recompile.

o sudo make clean

o sudo make
Run:

o sudo ./bme68x
The following data will be displayed.

sudo ./bme68x

BME68X Init Result is:0
Temperature Pressure Humidity Gas resistance
temperature:25.06%C pressure:1822.93hPa humidity:35.91% Gas resistance:143085.09 cohmm

From left to right, the temperature (°C), barometric pressure (hPa), relative humidity (%RH), and gas resistance
(ohms) measured by the BMEG68x are displayed. If the data is not displayed successfully, or if the data is not

displayed properly, please check the connection, communication method, and device address for errors.




Python

« Python demo only has 12C mode.

Install Function Library

« sudo pip3 install bme680

Demo

« Enter the example demo file:
o cd BME68X_Environmental_Sensor_code/RaspberryPi/Python/examples
« Run the demo:
o sudo python3 read-all.py
« The demo will print a series of module information, from left to right, the temperature (°C), barometric pressure
(hPa), relative humidity (%RH), and gas resistance (ohms) measured by the BME68x are displayed. If the data
is not displayed successfully, or if the data is not displayed properly, please check the connection, the

communication method, and the device address for errors.

u: [ pyt! : bmet n-m: ;  sudo python read-all.py
read-all.py - Displays temperature, pressure, humidity, and gas.

p L@EuuuuuL
Press Ctrl+C to exit!

Calibration data:
par_ghl: -45

par gh2: -18303
par_gh3: 18

par hi: 789
par_h2: 1023
par_h3:
par_h4:
par_h5:
par_h6:
par_h7:
par pl:
par_pile:
par_p2:
par_p3:
par_p4:
par_p5s:
par_p6:
par_p7:
par_p8:
par_p9: -:
par_tl: 2¢

par_t2: 2

par_t3
range sw err: 13
res_heat_range: 1
res_heat_wval: 33
t_fine: 129387

D LN

Initial reading:
gas_1index:




heat stable:
humidity: 64.188
meas index: @
pressure: 1010.66
status: 32
temperature:

Polling:
25.2 18.66 hPa,

o h

o BOWOW W W W e b

Ohms

Ohms

21 Ohms

ﬂRH 82500.8 Ohms
H.QJHSE. Dhmg
H, lG“TQO. Ohms
Ohms

94 5491093 Ohms

hPa,62.75 % 12 '.-?46?;?59;? Ohms
hPa,62.66 :RH l'?lJl 79289793893 Ohms

25. 8.69 hPa,
25.3 : hPa,
hPa,
hPa,
hPa,
hPa,t

[RS8
LA LA LA
MO OODOD
oh h Oh O

S S S SRS LN

cheAaAQn
(W el

Working with Arduino
Install Library

The library for the BME68x sensor can be downloaded from the library manager of the Arduino IDE:

Arduino Uno

LIBRARY MANAGER

bme68x

Type: [All v|
Topic: | All hdl|

Bosch Sensortec BMEG680 and BMEGSS
sensor library

1.1.40406 | (| INSTALL

« Open Arduino IDE 2.0.
« Open the “Library Manager” option in the left toolbar and search for BME68x.

Hardware Connection



12C Interface SPI Interface
Pins Arduino Pin Pins Arduino Pin
VCC 3.3V /5V VCC 3.3V /5V
GND GND GND GND
SDA SDA MOSI D11
SCL SCL SCK D13
ADDR NC/GND MISO D12
CS NC CSs D10
Demo
SPI

The default communication method of this demo is SPI, refer to the table above to connect the module to the
development board (this demo uses Arduino Uno).

Click File -> examples -> BME68x Sensor library -> forced_mode to open the sample demo.

Connect the development board to the computer (this demo uses Arduino uno), click

Tools->Development Board, select the corresponding development board, click: Tools- >Port select the
corresponding port.

Click on the upload button to compile and upload the demo to see the development board and wait for a
successful upload.

Click on Tools -> Serial Monitor, which shows from left to right the temperature (°C), barometric pressure (hPa),
relative humidity (%RH), altitude (m), and gas resistance (ohms) measured by the BME68x sensor.
If the data is not displayed successfully, or if the data is not displayed normally, please check the connection,

communication method, and device address for errors.

12C

« If you want to change the communication way to 12C, you should modify the hardware connection according to
the 12C.

« Modify the main demo according to the following figure.

« Compile and upload the demo, and open SSCOM. From left to right, the temperature (°C), barometric pressure
(hPa), relative humidity (%RH), altitude (m), and gas resistance (ohms) measured by the BME68x sensor are

shown.



forced_mode ino

(ADD_I2C);

(ADD_I2C,

() == BMEGSX_ERROR)

Working with Raspberry Pi Pico
Set up Environment

This tutorial uses Thonny for code testing, click to download the relevant IDE and install it, then open Thonny.

« Please refer to the official documentation to set up the python environment, in Thonny: Tools -> Options ->

Interprete select the Raspberry Pi Pico device, as shown in the following figure:



T& Thonny options X

General | Interpreter | Editor | Theme 8 Font  Run & Debug | Terminal Shell | Assistant |

Which interpreter or device should Thonny use for running your code?
' MicroPython (Raspberry Pi Pico) v

Details

Connect your device to the computer and select corresponding port below
(look for your device name, “USB Serial” or "UART").
If you can't find it, you may need to install proper USB driver first.

Port
USB ERfTiRE (COM127). ]

Install or update firmware

oK Cancel

Download the Demo

1. Download the demo.

2. Unzip the sample demo.

BMEGBX_Enwironmental_Sensor 5
_code &)
L Arduing 7
[ Esp32 &
= § Picg g

[)) Ras Focus into
Open in default external app
Show hidden files

New file...

MNew directory...
Raspber| Cut

Copy

Paste

Renarmme

Move to Trash

Properties

3. Open Thonny, and check whether it is connected to the pico. Then, open the unpacked demo path in the upper

left corner, right-click on the pico folder, and select Upload, as shown in the picture.

Hardware Connection



12C Interface

Pins Pico Pin

VCC 3.3V /5V

GND GND

SDA GP6

SCL GP7

ADDR NC/GND

CS NC

Demo

1. Open Thonny IDE, choose the pico directory, and double-click to open the read-all.py file. The demo is shown
below:

Th thonny - Raspbenry PiPice = fPicofread-allpy @ 11 T ] =
% & 9% 27 IR 8B
DEdE o o=
i | read-alloy | B EPRIR
IR . 4 * e [EE mE
i Users y 1
Dieskennn |
DOWILGAK, Crvircnmenis_Sensor AMpOrT E:!!EW-@
e ' import time
: ._;:':’ print("""read-all.py - Displays temperature, pressure, hewidity, and gas,
o P s =
2 @ Respben Press (trldl to exit
~"3
try:
censos = bnebHB. BMERER (bmesER. [0 _ADDR_PRIMARY )
! except(funtimetrror, 0SError]:
sensor = bneBB8. BMEGSE (bmetE0. 12C_ADDR_SECONDARY )
Masoberry M Pico
¥ P
i L bmeas)d 1
& roacallpy 20 print('Calibration data:'} 4

dhel

gas_inden: @ o
meam_index: 0

.03 &RE
35,08 %RR,55040.07 Chns
.08 %RE, 994
i 2,101%,7¢ hra, 30, |
€ ¢,101%.81 hPa,35,
7.3% ©,1005.79 hPe,30.
27.42 ©,1019.80 hPa,38.

5% BRH,107251.% Jhms
52 %RH,105559. & Chms

"

MicraPython (Raspberry P Pies) = COMS

Working with ESP32

Install ESP32 Plug-in in Arduino IDE

1. Open Arduino IDE, click “File” at the upper left corner, and choose “Preferences”.



Arduenc IDE 21007
File Edit Sketch Tools
Mo
Open..
Bamples
Closse
Eave

Save s
Proferoncec.. Ot viES

Advanced

Ln 1, Col1 UTFE X Mo board selected 3 B

Add the following link to the Additional Development Board Manager URL and click OK.

« https://dl.espressif.com/dl/package_esp32_index.json

Prefarencos

Skechbook location.

o ilsarsioujewanioormenis\Arduing

B Show files inside Sketches

Editor font sire 4

Interiace scale ¥ Automatic 100 W

Thama: Dharks {Auchaino ) w

Language Englieh * | (Redoad raquirad)
Show verbase oupal dwing I compde Il uplead
Compler wamings None

W Verily code aner upload

¥ AUt sawe

B Editor Quick Suggesioms
Addifinral hoards manager LA s hitps il espressif comidipackage_espld_index fson



https://dl.espressif.com/dl/package_esp32_index.json

« Note: If you already have the ESP8266 board URL, you can separate the URLs with commas like this:
o https://dl.espressif.com/dl/package_esp32_index.json http://arduino.esp8266.com/stable/packa

3. Download the package and copy the packages file to the following path:

o C:\Users\xutong\AppData\Local\Arduino15

HEBEE » FIGEEE (C) » BF » xutong » AppData » Local Arduinols

Ik}

cache / S5 RS 114
packages S022/8/26 16:07 .

staging 2022/8/26 16:06 i

library_indexjson 2022/8/26 15:43

| library_index.json.sig 2022/8/26 1543 SIG 30
package_esp32 indexjson 2022/8/26 16:36 JSON Bl 24 KB
package index.json 2022/8/26 16:36 JSON E5Ti% 525 KB

| | package index.json.sig 2022/8/26 16:3
| preferences.txt 2022/8/2¢

Note: Replace the username: g{liGelyls] with your own username.
Install Library

The library for the BME68x sensor can be downloaded from the library manager of the Arduino IDE:

Arduino Uno

LIBRARY MANAGER

bme68y

Type: |All o
Topic: | All w

BMEGSx Sensor library by B

Bosch Sensortec BMEGS0 and BMEGSS
sensor library

1.1.40406 ~ INSTALL

« Open Arduino IDE 2.0.
« Open the “Library Manager” option in the left toolbar and search for BMEG8x.

Hardware Connection


https://dl.espressif.com/dl/package_esp32_index.json
http://arduino.esp8266.com/stable/package_esp8266com_index.json

I12C Interface SPI Interface
Pins ESP32 Pin Pins ESP32 Pin
VCC 3.3V /5V VCC 3.3V /5V
GND GND GND GND
SDA P21 MOSI P23
SCL P22 SCK P18
ADDR NC/GND MISO P19
CS NC CS P15

Demo

SPI

The default communication method of this demo is SPI, refer to the table above to connect the module to the

development board.

« Click on: File -> Examples -> BME68x Sensor library -> forced_mode to open the sample demo.

Connect the development board to the computer, click Tools->Development Board, select the corresponding

development board, and click: Tools -> Port to select the corresponding port.

Click the upload button to compile and upload the demo to the watch development board and wait for a

successful upload.

i == BAEGEX ERROR)

« Click on Tools -> Serial Monitor, which shows from left to right the temperature (°C), barometric pressure (hPa),

relative humidity (%RH), altitude (m), and gas resistance (ohms) measured by the BME68x sensor.



« If the data is not displayed successfully, or if the data is not displayed properly, please check the connection,

communication method, and device address for errors.

12C

« If you need to modify the communication mode to 12C, first modify the hardware connection according to the
12C mode.

« Refer to the following diagram, and modify the original main demo;

« Compile and upload the demo, open the serial monitor, which from left to right shows the temperature (°C),
barometric pressure (hPa), relative humidity (%RH), altitude (m), and gas resistance (ohms) measured by the
BMEG68x sensor.

Resource

Document

« Schematic

Demo

« Example demo

Software

« Arduino IDE
+« SSCOM Serial Assistant



https://files.waveshare.com/upload/c/ca/BME680_Environmental_Sensor.pdf
https://files.waveshare.com/upload/4/49/BME68X_Environmental_Sensor_code.zip
https://www.arduino.cc/en/software
https://files.waveshare.com/upload/7/7a/RM500U-CN-sscom.zip

Related Resource

« BMEG680 Datasheet
« BMEG688 Datasheet

Support
Technical Support

« If you need technical support or have any feedback/review, please click the Submit Now button to submit a

ticket, Our support team will check and reply to you within 1 to 2 working days. Please be patient as we make

every effort to help you to resolve the issue.
« Working Time: 9 AM — 6 AM GMT+8 (Monday to Friday)

Submit Now

Documents / Resources
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