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® Zero Power RF chipless sensors

“We enable autonomous devices to perceive the
environment.”
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Wireless sensing principle @'.MTE.«

" Interrogation of high-Q resonators.
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LC Based Wireless e'.:m.«
Passive Sensor Systems
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R. Nopper, R.Niekrawietz, L. Reindl, “Wireless Readout of Passive LC Sensors”, IEEE Trans. on Instrumentation and Measurement, Vol 59 (9), pp. 2450-
2457, Sep 10, 2010

“Inductively Coupled Passive Sensors for Measurements in Difficultly Accessible Environments”, Reinhard Nopper?, Dr. Remigius Has?, Prof. Dr. Leonhard
Reindl?, VDI/VDE congress “Sensoren und Messsysteme*, Nurenburg, 19. Mai 2010,
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Wireless Passive Sensor Systems @om’m
Based on Quartz Crystal Resonators
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® An external sensor pulls the Quartz resonant frequency
® Might be combined with the mixing sensor
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Vorführender
Präsentationsnotizen
A complete wireless sensor system consists of a passive (SAW) transponder and a local radar transceiver working as reader unit. 
An RF burst transmitted by the radar transceiver is received by the antenna of the (SAW-) transponder. 
The passive transponder responds with an RF signal - like a radar echo - which can be received and analysed by the front-end of the local transceiver.
Amplitude, frequency, phase, and time of arrival of this RF response signal carry information about the SAW reflection and propagation mechanisms which in many cases can be directly attributed to the sensor effect for a certain measurand. 
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on Quartz Crystal Resonators
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An RF burst transmitted by the radar transceiver is received by the antenna of the (SAW-) transponder. 
The passive transponder responds with an RF signal - like a radar echo - which can be received and analysed by the front-end of the local transceiver.
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Wireless Passive Sensor Systems Based ¢
on High-Q Dielectric Resonators
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Vorführender
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A complete wireless sensor system consists of a passive (SAW) transponder and a local radar transceiver working as reader unit. 
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Parallel plate dielectric resonators €.

Very high Q resonator

Adjustable resonance frequency

Used traditionally to characterize DR

Operating in the fundamental TE,,5 mode
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Wireless Dielectric Temperature Sensor Q'.MTE.«

= Metallization free dielectric resonator based high temperature sensing
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Maximum frequency shift of -4500 ppm

J.-M. Boccard, T. Aftab, J. Hoppe, A. Yousaf, R. Hiitter, L. M. Reindl,Far- Field passive temperature sensing up to 700 °C using a dielectric resonator 2014 IEEE International =
Conference on Wireless for Space and Extreme Environments, Wisee, European Space Agency, ESTEC,
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Wireless experimental setup @'.MTE.«

" Wireless measurement of displacement.

Range: 1.5 m
Resolution: 50 o/um
Rate: 10 Hz
Sensitivity:
1ppm/ppm
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Force Sensor

Evanescent open ended waveguide antenna.
Loaded with a dielectric resonator

Cantilever beam spring.

Force — Displacement — Frequency shift

Volume change
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® Dielectric resonator as a transducetr.

WISEE 2018, Leo Reindl, 11.12.2018


Vorführender
Präsentationsnotizen
Animation of system?
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Implementation: Torque sensor @'.MTEK.

Clamp on device.

Low installation time.

2.4 GHz ISM band compatible

Dual sensors on each side for offset compensation

Offset due to

— Temperature

— Sideways force

— Coupler imperfections
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Results: Torque sensor @'.MTE.«

" Sensitivity comparison
Higher sensitivity of indirect displacement based measurement.

® Sensitivity in frequency shift rather than small Wheatstone
bridge perturbation.

® Sensor resolution: 25x higher
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