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Abstract

Abstract

The human ear is responsible for the balance of the body and hearing. This organ has
a frequency range from 20 Hz to 20 kHz, which sometimes may be due to congenital
hearing problems and sometimes due to various factors such as old age and some
diseases, hearing gradually decreases. And in some cases it is completely lost. For
such special cases, a cochlear implant should be used. The cochlear implant allows
the sound to be transmitted to the auditory nerve and reach the ear. In this project,
we have tried to use the implant system. Let's examine the cochlea completely and
put our main focus on the electrical stimulation unit that is placed directly on the
cochlea. The electric excitation part includes digital to analog converter circuits, volt-
age controlled resistance circuit, voltage level changing circuit and matrix circuit of
switches directing the excitation current. In this research, it has been tried to check
all these circuits completely and with the help of the work done, steps have been
taken to provide new combinations and improve the parameters of the mentioned
system. Among the performed works, we can mention increasing the current range
up to 2.5 milliamperes and the stimulation voltage up to 12.6 volts in order to stim-
ulate high-quality nerve tissues. In this context, digital to analog converter circuit
with Thermometer Coded structure has been designed and simulated with specifica-
tions of INL, DNL<0.5 LSB as well as SFDR=50.74 dB, SNDR=37.1 dB and
ENOB=5.87 Bit. Also, the controlled resistance circuit with DC gain = 43.73dB was
designed and the voltage level changing circuit was simulated with a delay of 3.6
nanoseconds. And finally, electrical stimulation documents that include high voltage
matrix switches with dynamic bias circuits, along with the circuits mentioned in
180nm CMOS 1.8 V technology, have been designed and simulated. The most im-
portant parameter of the final system, i.e. the power consumption of 1.23 milliwatts,
has been measured.

Key words: Cochlear implantation system, electrical stimulation circuit, current-
conducting digital-to-analog converter circuit, voltage level changer, matrix switch,
electrode, cochlear, low-voltage technology, Monte Carlo analysis.
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