SENSORS and TRANSDUCERS
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Klas Hjort, Materialvetenskap

+ Thermal microtransducers

— Principles of detection for thermal sensors:
* Bimetallic switch
» Golay cell
* Thermoresistive
* Thermocoupler
» Bolometer

— Indirect thermal detection for flow, gas pressure
Thermally driven actuators



Thermal transducers
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+ Basic definitions

— Temperature

— Heat transport: conduction, convection, radiation
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Thermal diffusivity



Thermal conductivity
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Thermomechanical sensors

+ Bimetallic switch
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Blackbody radiation
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Optical Energy Domain - Physics
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Plots of detectivities of various detectors, including Golay cells, thermopiles, an
bolometers for comparison. After Cobbold (1974). Photovoltaic and photoconduc

tive devices are identified as “PC” and “PV,” respectively. :



Thermomechanical sensors
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Thermoresistive sensors
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t+ Thermoresistors (PTC)
— Metalbased, easy to integrate on silicon
Pt thermometers may resolve

R = Ry(1+a)([1+0.011]T - 0.0001T % +10°°bT - 10 °pT*)
R, =R(0°C); a =0.00392; b =0 (T >0°C) =0.11 (T <0°C); 1=1.49

t+ Thermistors (NTC)
— Conductive metal-oxides



Thermocoupler
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+ The Seebeck effect

. THE SEEBECK EFFECT

Carriers do not only transport

charge, but also energy.

A thermal diffusion also leadsto
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Illustration showing the basic thermoelectric effects.



Thermocoupler
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Bolometer
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Pirani - pressure sensor
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Heated Filament
(Poly-Si with Nitride Coating)
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Anemometer - flow sensor
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