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V   = Vdc +Vac

².VFe a=
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CMUT Principle of operations
� CMUTs :Capacitive Micromachined Ultrasonic Transducers
� Electrostatic transduction
� Principle of electrostatic microphone but at microscopic scale 

� Field # 1GV/m
� Vacuum sealed cavity

Motivations
� Shortcoming of piezoelectric based transducers :

� Cost
� Interconnect
� lead based (ROHS requirements)

� CMUT CAPABILITIES
� Mass production compatible
� High degree of integration and miniaturization
� High density interconnect capabilities
� Reproducibility of fabrication processes
� Performance breakthrough
� Large frequency range of operation (20KHz => 100MHz)

Single use catheter probe for ultrasound imaging

�3�U�R�M�H�F�W�3�U�R�M�H�F�W�3�U�R�M�H�F�W�3�U�R�M�H�F�W�¬�¬�¬�¬�V���G�H�P�R�Q�V�W�U�D�W�R�U�V���G�H�P�R�Q�V�W�U�D�W�R�U�V���G�H�P�R�Q�V�W�U�D�W�R�U�V���G�H�P�R�Q�V�W�U�D�W�R�U

5-10 MHz Phased array : 64 elts

Catheter : 9 French i.e. 3mm

Geometry : 2mm transverse 
aperture 

Pitch : 205µm
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Consortium
� VERMON (FR), Probe and CMUT design and assembly, Project Leader
� STM (Fr), MEMS manuf. 
� Micro-fab (D), MEMS manuf.
� CSEM (Ch), electronic design
� Hybrid SA (Ch), Interconnect
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Strategy :
� Simulation tools for design and characterization
� intensive test campaign for continuous process 
improvement

� FMEA analysis performed on each process step
� Performances reproducibility assessments

� Dedicated IC for CMUT 
� Optimized Interconnect & packaging solutions to 
prevent acoustical and electrical impact
� Image quality assessment

Catheter assembly and final packaging operations In-vivo carotid image
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Results :
� New market opportunity for CMUT technology 
(medical imaging, MEMS devices…)
� The whole consortium benefits from high 
quality research impacts and efficient co-
operation in the project..

Next steps :
� New product design
� Novel imaging modalities
� ICs 


