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Proposal of a piezoelectric floating mass transducer
for implantable middle ear hearing devices
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Yong-Rae Roh***** and Jin-Ho Cho****T

Abstract

A new type of transducer, piezoelectric floating mass transducer (PFMT) which has advantages of piezoelectric and
electromagnetic transducer has been proposed and implemented for the implantable middle ear hearing devices. By the
uneven bonding of piezoelectric material to the inner bottom of transducer case, the PFMT can vibrate back-and-forth
along the longitudinal axis of the transducer even though the piezoelectric material within the cylindrical case produces
only the bilateral expansion and contraction according to the applied electrical signal. To improve efficiency of the PFMT,
the multi-layered piezoelectric material has been adapted. The small number of components in the PFMT enables the
simple manufacturing and the easy implanting into the middle ear. In order to examine the characteristics of vibration,
mechanical modeling and finite element analyses of the proposed transducer have been performed. From the result of
theoretical analyses and the measured data from the experiment, it is verified that the implemented PFMT can be used

in implantable middle ear hearing devices.
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Fig. 1. Implanting position of the implantable middle ear; (a) floating mass type and (b) cantilever type.
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Fig. 4. Structure of PMN-PT multi-layered actuator.
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