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Design of Implantable Transducer for Middle Ear Hearing Aid
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Abst.racti

Electro-magnetic type implantable middle ear
hearing aid has been empirically developed. But,
for further improvement of the system
performance more quantitative approach is
necessary. In this paper, we analyzed vibrating
transducer which is most important to design
the system, appropriate for given hearing level,
and implemented it. Using this transducer,
implantable hearing aid system are developed.
To verify the design process, we experimented
with driving metal strip by the developed
system. From the experiment, frequency
response of implemented device showed good
characteristic at audio frequency and we
confirmed that each part of the developed
system operated well.
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Fig. 1. Transducer implantation.
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Fig. 2. Coil-magnet configuration.
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implant system.
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Table 1. Specifications of coil and magnet.
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AYE~ 0.945mH
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9] 1mm
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Br* 2.0kgauss

2] . 7}EANE= oF 10kgauss
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Table 2. Specifications of the developed middle
ear implant system.
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Fig. 7. Frequency response of developed
device without connection of vibrator coil.
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Fig. 8. Frequency response of metal strip
displacement driven by function generator. »
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Fig. 9. Result of metal strip displacement
driven by the developed circuit device.

VI. 48

£ =FdMe g9 Az g E 2= @A
of ti&l 2Y-2AHY JARZ o]y Folg T
AF EWALFAHE AAF I, o]E o] &3ld o]y
o8& EILFA A2dS 7YYL WA o
A Fole]l AF EWAAFAE FFHoz #4s}
of o]g AAINYLH EJLFAH FTEFL g9
AFALN 2 FEI2 AAEZ goldl &7 9
3 o), A% EWIAFA L THIZE P
3 o239 ndlg pASAY. AW ol4F
o] AN2RlE /M FHs didoM EAo] §43
A1, o2 o)gsly AF EIAAFAE TEIE=
APS Pt A8 A2 HE oA Fo] A|AHY
o] $£AR, £AR D AF EWAFMI aH4H
o7 S gAY

ﬂz‘l

I1ER

1. W. H. Ko, W. L. Zhuy, and A. ]. Maniglia,
“Engineering  principles of mechanical
stimulation of the middle  ear”,
Otolaryngologic Clinics of North America.
vol. 28, no. 1, pp. 29-41, 1995,

2. J. L Suzuki and K. Kodera, “ALHhENHE
$" Johns. vol. 11, no. 4, pp. 507-514,
1995.

3. R. L. Goode, M. L. Rosenbaum, and A. ]J.
Maniglia, “The history and development of
the implantable hearing aid”,
Otolaryngologic Clinics of North America,
vol. 28, pp. 1-16, 1995.

4. A. J. Maniglia, W. H. Ko, “Contactless
semi-implantable eletromagnetic middle ear
device for the treatment of sensorineural
hearing loss,” Otolaryngologic Clinics o

North America, vol. 28, pp. 121-140, 1995.

5. M. P. Norton, Fundamentals of noise and
vibration analysis for engineers, Cambridge
University Press, pp. 238-239.

6. D. K  Cheng, Field and wave
electromagnetics, Addison wesley pub.
L.T.D, pp. 225-294, 1989.

7. S. A. Talbot, Systems physiology, Wiley
pub., pp. 177-186, 1973.

8. L. L. Beranek, Acoustics, Mcgraw-hill pub.,
pp. 70-77, 1954.

9. W. Welkowitz, S. Deutsch, Biomedical
Instruments Theory and Design, Academic
Press, pp. 260~-261, 1976.

10. J. Millman, A. Grabel, Microelectronics,
Mcgraw-hill pub., pp. 387-450, 506-561,
665-667.

—247—-



