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Abstract

Abstract

Due to the growing statistics of deaf people, Scientists have designed a system to
help them. The design of cochlear implant systems began in the 18th century and was
improved over time. These improvements included adjusting processors, generating
currents with more diversity, and the number of electrodes. Conventional systems
made of two sub-systems had good performance and restored up to 100% hearing to
patients, but these systems themselves had problems such as high power consumption,
and complexity of the system. So, Scientists designed and introduced a fully
implantable system to solve the problems of conventional systems. In these systems,
piezoelectric sensors are used to convert the received mechanical sound into electrical
signals and then create the right current for stimulation. One of the important parts in
the electrical stimulation block is the controller. The controller generates signals based
on the received input signal to generate and send the appropriate amount and type of
stimulation current. The core of the controllers is some registers, which are connected
to each other, to generate sequential signals with sequential timing. These signals are
used to activate switches, amplifiers and sample and hold circuits. In this study, the
implementation of high level and transistor level for the controller of a fully
implantable system has been carried out. Then, the simulations has been performed by
related softwares. Finally, the designed circuit is compared with the previous designs
and its power and area have been improved.

Key Words: Fully implantable cochlear implant, Stimulation circuit, Controller
circuit, Control signals, Finite state machine.
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