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Design of Signal Processing Circuit for Semi-implantable Middle Ear Hearing Device

with Bellows Transducer
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ABSTRACT

In this paper, a signal processing circuit for semi-implantable middle ear hearing device is designed using the
TCBT which is recently proposed for a new middle ear transducer that can be implanted at round window of
cochlea. The designed semi-implantable hearing device transmits digital sound signal from external device located
at behind the ear to the internal device implanted under the skin using inductive coupling link methods with high
efficiency. The coils and signal processing circuits are designed and implemented considering the total
transmission and reception distance including skin thickness of temporal bone for the semi-implantable hearing
device. And also, to improve the data transmission efficiency, the output circuits which can supply sufficient
signal power is designed. In order to confirm operation of semi-implantable hearing device using inductive
coupling link, the circuit analysis was performed using PSpice, and the performance was verified by implementing

a signal processing board of an available size.
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Fig. 1. The conventional semi-implantable middle ear
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hearing device; (a) system configuration, (b)
block diagram.
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Fig. 2. Block diagram of the proposed emi-implantable
middle ear hearing device.
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Fig. 3. The modulated PDM signal is recovered to the
analog signal by lowpass filter(LPF).
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Fig. 5. The comparison of vibration characteristics
between TCBT and floating mass type
transducer.
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