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Mini-lecture outline:

• BME680 and its many uses
• Quick physics overview

• How to use it

• Datasheet skills – identifying relevant information
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BME680 – the atmospheric Swiss army knife
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Pressure and temperature: Porous Silicon 
Membrane

• Sensor is a porous membrane in an internal 
cavity

• Porous silicon is piezoresistive – resistivity 
changes with strain

• 2 different sources of strain: temperature 
variation (differences in thermal expansion 
of different materials) and pressure change.

• Device converts change in resistivity to 
change in temperature and pressure
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Relative humidity – you guessed it, porous 
silicon!
• Same membrane technology can be used to measure relative 

humidity

• Water adsorption onto a specially-designed surface changes the 
capacitance/resistivity of the device

• Measuring that gives the % relative humidity.
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Something slightly different – VOCs & Metal-
Oxide gas sensors
• VOC – volatile organic compound, harmful for air quality (ex: solvent 

fumes)

• Metal oxide adsorbs oxygen molecules to its surface when heated, 
reducing electron mobility -> increasing resistivity

• Reducing/oxidizing gases change surface oxygen level

• Change in resistivity thus gives gas concentration.
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Datasheet info:

• https://www.bosch-
sensortec.com/media/boschsensortec/downloads/datasheets/bst-
bme680-ds001.pdf 
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