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COSMOL model of a clamped multi-layer membrane resonator.
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Measurements

Output pressure measurements with a hydrophone (ONDA, HNC-1500) 3.8 mm away
from the PMUT. The acoustic medium is Fluorinert FC-70 (ρ =1940 kg/m3, c =687 m/s).
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Pressure field in time domain
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Pressure fields in Fluorinert: single-sphere (R = 1mm), three-hemispheres with 5% and
15% overlapping of their radii (R = 395µm); the simulations are stopped at 3.4 µs.
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Comparison between the simulated wave-trains of
the pressure field at 1mm:

red - single hemisphere,
black - 5% overlapped,
blue - 15% overlapped.
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Results
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Left: output pressure field. Right top: comparison with experiment (red) at 4mm.

Rgiht bottom: maximum pressure computed by multiple hemispheres (blue) versus

computation by a hemisphere (black) with an extrapolation (red).
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Results
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Summary

Our models allow different geometries and materials to be
investigated and are well calibrated to fit with the conducted
measurements. Hence, we have the ability to compare
electrode designs, layers thicknesses and layers materials
when aiming at an optimal ultrasound actuating performance.

By using specially designed boundaries we reduced the
needed computational resources for the time-domain
simulation of the pressure field. Still in a good agreement with
the experiment at 3.8mm for the inner electrode actuation.

Future work on the boundaries of the acoustic media can
further optimize the quality of the resulted pressure field in time
domain.



Introduction Comparison Conclusion Acknowledgements

Acknowledgements

People:
Eyglis Ledesma, UAB, Bellatera, Spain
Francesc Torres, UAB, Bellatera, Spain
Nuria Barniol, UAB, Bellatera, Spain

Grants:
P-SPHERE project (UAB), funded by

COFUND-2014 (H2020 Marie Sklodowska-Curie Actions)

TEC2015-66337-R (MINECO/FEDER) project, funded by
the Spanish Government and the EU FEDER program.


	Introduction
	Comparison
	Conclusion
	Acknowledgements

