
SENSORS and TRANSDUCERS

? (Bio)chemical microtransducers
– Basic considerations

– Principles of detection for (bio)chemical sensors:

• Chemoresistors

• Chemocapacitors

• Chemotransistors

• Thermal chemical sensors

• Mass-sensitive chemical sensors

Biochemical principles

– Applications
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(Bio)chemical sensors

? Basic definitions
– (Bio)chemical signals             Electrical signals
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Change of heat           -  Calorimetric

Change of charge       -  Conductometric / Amperometric /

Potentiometric



(Bio)chemical sensors
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Classification of chemical sensors



(Bio)chemical sensor materials
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Principles of biochemical sensors



Chemoresistors



Tin oxide gas sensors



Chemocapacitors



Chemotransistors

(Lundström 1975)
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MOSFET -PFET:



Chemotransistors

ISFETs



Thermal chemical sensors

Thermistors



Resonant mass-sensitive sensors

QCMs - quartz crystal microbalances
AT-cut thickness-shear resonators, typical at 10 MHz, mmin � 1  ng

SAW - surface acoustic wave devices
Y-cut SAW resonators, typical at 1 GHz, mmin � 1  pg



Applications of chemical sensors



BIACORE

Enzyme sensor



BIACORE - Surface plasmon detection



S-SENCE (Bio)chemical sensor center

Industrial Competence Center at
Linköping University:

• High-T sensors on SiC

• New control methods for production
quality

• Surveilance of chemical processes

 Surface plasmon resonance



Nordic Sensor Technologies

Electronic Noses: Arrays of
with different materials on the gate



Telair Europe

Model   M-SENSE  II: 
Integrated CO / CO2 / Moisture / 
Temperature sensor & 
ventilation controller


