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• Detect micrometric-scale dielectric films on metals

• Reflective mode

• Phase-variation sensor

– Single frequency operation

– EMI and noise resistant

Motivation
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Phase-variation sensors

• 3 main ways to increase sensitivity

– Steeped Impedance line sections 

– Coupled resonator

– Resonance/anti-resonance (this work approach)
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Phase-variation sensors

• Steeped Impedance

• 90º design line sections 

– Increase of the phase slope 
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Phase-variation sensors

• Low coupled resonators

   

   

P. Casacuberta, et. al., “Reflective-Mode

Phase-Variation Permittivity Sensors Based

on Coupled Resonators”, 2022 IEEE Sensors,

Dallas, TX, USA
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Phase-variation sensors

• Resonance/anti-resonance 

• Same pole freq.

– Increase slope because 

the appearance of a resonance freq.
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Working principle

• Resonance/anti-resonance 

– In our case implemented by means of a CSRR

      

0 =
1

𝐿𝑐(𝐶 + 𝐶𝑐)

𝑝 =
1

𝐿𝑐𝐶𝑐
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Working principle

• Resonance/anti-resonance 

– Use of a floating metal to increase capacitance of resonator
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Working principle

• Different thickness of dielectric samples

– Change the resonance freq.
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Results

• Phase-variation at the frequency of operation

– Tunned to have maximum sensitivity at 400 µm
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Conclusion

• The phase-variation sensor proposed uses

– Phase-slope maximization by loosely coupling a resonator

– Phase-shift increased by the coupled capacitance to the floating 

metal

– And allows to work at one frequency (reducing complexity in 

measurement)

• The use of slot mode CSRR in the ground plane allows

– To have the sensing region close to the MUT

– To reduce the coupling by reducing the access line
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