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Ahstract

In this paper, we meport the basic wvibrating

o L anificial cochlea

which consiss  of picroelectric and  rapesmdal
memba: The widih of the membrane s lmearly
changed 2.0 10 40 mm and the length 15 30 mm.
The geometry i theoretically designed 10 realize the
frequency seleetvity from 0.7 10 36 kHz in the lymph
liguwd.  The measurement oo the  vibraling
charucteristios s conduceed w clarify the effect of the
fluid-uructure interaction. Consequently, it s found
that the flusd with the higher denaity docroases the
resmnunt fi of the by g the

The device coosists of an anificial basitar membrane
made of 3 piezoelectric matenal and a flusd channel

under the membrane. T'o realize the frequency selectiviry,

the shape of the membranc s designed o b trapeondal.
As a model of scala rympani, the fuid channei is
designed. The membrane could be assumed a3 a thin
plate and the owcillatory dynamics of the arificial
hasilar membrane can be prodicted using a thin plae
berding melel with the plane sinees conditiom [3]

The amificial basilar membrane s made of
palyvinyllidinedi fuorde (FVDF) (KUREHA, TAPAN)
with the thickness of 40 um The Young's modulus and
the density of PVDF are 4 GPa and 1790 kpim',

dai shape s designed as the

effective mass for the vibration.

Keywords: Artificial cochles, Froguency sclectivity,
Vibeation, Resanant frequency

1. Introduction

Cochleac are one of ihe imporuant organs. e heanng
mn the humen sand snimads. In pamcolar, childron wha
have some problems in their heaning get into trouble in
their growth and the quality of fife.

In this research, we developed a novel prerockectric
antificial basilar membranc for a fully implantable and
sell contained srilicil cochlea. This artificial basilar

T

Tength of 30 mm along & direction with the varying
width from 2.0 tw 40 mm The anificial basilar
membrane i3 placed on the fluid channel dunng rhe
both experiment. Design of the Muid channel is 17 and
& mim 10 wichh and dopth, respectively

The 24 choctruches are fabnested on the upper surface
of the artificial basilar membrane. These clecirodes are
used o messure the cloctne signal gencratod by the
preavclectric effect of PVDF.

2.2, Experiment
For both experiments, the scoustv wuwes are

produced by & speaker (FOSTEN, JAPAN) with rhe
do of 75 JdHSPL wnd apphicd through the

membrane can detect the and mags of
acoustic waves. To clarify the vibrating characteristics
ol the membrane, we carmod out the some expenments.

‘Word Count: 2067

lllr;q)lm w the upper side of the anificial basilar
membrane. The vibmting amplitude s measured using
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