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Design of Implantable Middle Ear Hearing Aids Using an
Electromagnetic Transducer

Jin-Ho Cho", Byung-Seop Song’, Myoung-Nam Kim™, Chul-Ho Won’,
Se-Kwang Park’, and Sang-Heun Lee™
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Abstract

In this paper, an implantable middle ear hearing aids using an electromagnetic transducer which
consists of a tiny coil and a magnet is designed, and objective design method to implement a vibrator
of the electromagnetic type transducer is proposed. Sound characteristic of the electromagnetic type
vibrator is excellent but power transfer rate is lower than that of a ceramic type. To improve power
transfer efficiency of system, external and inner part of a middle ear system is designed using FM
transmission method. We implemented an experimental set of the designed transducer, inner part, and
outer part. Then, we measured vibration characteristics of a metal strip and a temporal bone of a dead
body. As the results, we confirmed the advantage of FM method and showed that designed transducer
could effectively transmit vibration of amplified input sound pressure to ossicle.
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Fig. 1. Implantable middle ear system using

electromagnetic type transducer.
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Table 1. Specification of external and inner circuit in inspection implantable middle ear system.

ololA 2 E Electret® (EA-1842 KnowlesAH) |
A9 2y ® = 15cm, 8 tums, coil = 0.7 }
audio amplifier o] 5 80dB, volume control, tone control, AGC 71% J
’;‘ F44 A FM, fo = 5
u g BAA 3V |
HA 4 A F 6ud
|
Fx 9l 27| 718 35em(L) X 2em(W) X 0.8cm(H) “
A 10gicase #el) \
AW 5414 coil d) :1.5cm, 10turns, coil d=0.2mm, 12 tumns
A AEA col 4200008 7205, 9 73m, 03, 4309, AL A 1 8mH |
LH _
B A AE - NdFeB, #1& : 20m, ¥o] & 1zz. ¥4 1.58ng, Br = 1400 Gauss
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