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CA
CHL
CIS
CMRR
CTAT
DAC
FC
FOM
LSB
MSB
NEF
Op-Amp
PTAT
RSP
SAR
SNDR
SNHL
SP
SPL
THD
VGA

aols L

Analog to Digital Converter

Analog Front End

Compressed Analog

Conductive Hearing Loss
Continuous Interleaved Sampling
Common Mode Rejection Ratio
Complimentary to Absolute Temperature
Digital to Analog Converter

Folded Cascode

Figure of Merit

Least Significant Bit

Most Significant Bit

Noise Efficiency Factor

Operational Amplifier

Proportional to Absolute Temperature
Reconfigurable Sound Processor
Successive Approximation Register
Signal to Noise and Distortion Ratio
Sensory Neural Hearing Loss
Spectral Peak

Sound Pressure Level

Total Harmonic Distortion

Variable Gain Amplifier
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Abstract

Abstract

Given the increasing growth of the deaf population, the importance of producing cochlear
implant devices to address this issue has been on the rise over time. The industry of hearing
aid devices is one of the highly profitable industries worldwide. Advancement and progress
in this industry, besides aiding the hearing-impaired individuals in society, can lead to
profitability and the development of innovative technologies in the community. In this
thesis, an initial investigation is conducted into the structure of the human ear and the
auditory problems of humans are addressed. Within the category of sensory-nerve problems,
the cochlear implant device is introduced as an efficient solution. Subsequently, the
architecture and internal structure of cochlear implant devices are examined. In the
architecture of the fully implantable cochlear prosthesis, the analog front-end section and
the analog-to-digital converter for the device with a piezoelectric sensor are meticulously
reviewed. Proposed structures for the mentioned sections will be elucidated.

Therefore, in this thesis, the front-end analog circuit for the fully implantable cochlear
architecture is introduced. It is designed for the frequency range of 300-5000 Hz with a
power consumption of less than 3.7 micro watts. It includes gains of 26 dB for the charge
amplifier stage, variable gain between 0-8 dB for the variable gain amplifier, and 6 dB gain
for the analog-to-digital converter driver. Moreover, the analog-to-digital converter SAR
with 9-bit precision, along with the proposed pulse modulation method, is designed to
reduce power consumption of the structure by 99.56% and reduce the area consumption by
75% compared to the traditional design. Simulations have been carried out using Cadence
software on a 180 nm technology.

Key Words: fully implantable cochlear implant, cochlear implant, analog to digital
converter, analog front-end, piezoelectric sensor, folded cascode amplifier, variable gain
amplifier.
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