
Accepted Manuscript

Title: Passive and Chipless Packaged Transducer for Wireless
Pressure Measurement

Authors: J. Philippe, M.V. De Paolis, C. Arenas-Buendia, D.
Henry, A. Coustou, A. Rumeau, H. Aubert, P. Pons

PII: S0924-4247(18)30315-7
DOI: https://doi.org/10.1016/j.sna.2018.06.024
Reference: SNA 10829

To appear in: Sensors and Actuators A

Received date: 16-2-2018
Revised date: 8-6-2018
Accepted date: 11-6-2018

Please cite this article as: Philippe J, De Paolis MV, Arenas-Buendia C, Henry D,
Coustou A, Rumeau A, Aubert H, Pons P, Passive and Chipless Packaged Transducer
for Wireless Pressure Measurement, Sensors and Actuators: A. Physical (2018),
https://doi.org/10.1016/j.sna.2018.06.024

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.sna.2018.06.024
https://doi.org/10.1016/j.sna.2018.06.024


Passive and Chipless Packaged Transducer for Wireless 

Pressure Measurement  

 

 

J. Philippe, M.V. De Paolis, C. Arenas-Buendia, D. Henry, A. Coustou, A. Rumeau, H. Aubert, P. 

Pons  

 

 

 

LAAS-CNRS, Université de Toulouse, CNRS, INP, Toulouse, France 7, Avenue du Colonel Roche – BP54200 

31031 TOULOUSE cedex 4 – France 

 
*Correspondence: jphilipp@laas.fr 

 

Highlights 

 

 

 Passive, chipless and wireless sensors are a promising solution for the remote 

measurement of physical quantities in harsh environment (e.g. extreme temperature 

and/or pressure, high toxicity, high nuclear radiation level etc.) 

 Electromagnetic transducers based on microstrip configuration for pressure sensing 

allows the use of a packaging without damage on the RF parameters of the transducer. 

 Fabrication process with high resistivity silicon membrane and low-loss photoresist 

cavity gives sufficient hermeticity for hour last pressure monitoring. 

 Instead of taking into account the real deflection of the membrane, electromagnetic 

simulations based on a planar deflection of the membrane over the resonator 

constitutes a good approximation to simulate the sensor performances with 

overpressures, if the membrane deflection value is taken where the electromagnetic 

coupling is maximum. These results were confirmed by experimental measurements. 

 Sensors developed here show a working overpressure range between 0 and 2.3bars 

and can be used for remote detection by a radar. 
 

Abstract:  

 

A new microwave fully passive, chipless and packaged sensor for wireless pressure monitoring in harsh 

environments (such as, extreme temperature, radioactive and/or toxic environments) is proposed in this 

paper. The sensor consists of a planar microstrip resonator, which is electromagnetically coupled with 

a high resistivity and thin silicon membrane. Prototypes have been designed and fabricated using a 

photoresist intermediate layer for the silicon membrane bonding. The electromagnetic simulation of the 

system is also performed in order to predict the transducer performances. Measurement results using 

the packaged sensor are provided to experimentally validate the simulation results and the 

manufacturing process.  
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