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Abstract : The middle ear implantable hearing aid, as a new treatment for sensorineural hearing loss, has attracted more
attentions of researchers. A new kind of incus driving type middle ear implant, which contains a stack of piezoelectric
crystals in a compact structure and a position adjustment apparatus, is proposed in this paper. In the design of the hearing aid
apparatus, the embedded location, space, and the implant surgery process, etc. are considered. Finite element method (FEM)
is used to assess resonant frequency and output displacement of the device. It is shown that the designed apparatus can be
implanted in the middle ear cavity easily, has a good dynamic response, and the total harmonic distortion is below 1 %.
Temporal bone experiment reveals that stapes displacement under actuator stimulation of 6.9 Vrms is higher than that under
acoustic stimulation of 90 dB SPL over the operating frequency range, which can be applied to compensate the hearing loss.
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