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Abstract

Design of a 512 X 512 Active Pixel CMOS Image Sensor
Mohammad Nazaraliloo

Digital CMOS image sensors divided into three groups including:

Image sensor with single Analog to Digital Converter, Image sensor with semi
parallel Analog to Digital Converter, and Image sensor with parallel Analog to
Digital Converter.

In this thesis, design method of a CMOS image sensor with single ADC is
explained, which is designed in 0.35 pm standard CMOS process. In many
applications such as machine vision, security cameras, video conference and digital
cameras, integrating the image sensor array with ADC is a desired case that causes
enhanced chip reliability coefficient, reduced power consumption and reduced
system cost. Also it is inevitable in these applications to enhance the resolution of
image which is gained by image sensor and reduced power consumption because
of their portability.

In this thesis by integrating the image sensor array with single ADC and by
increasing the size of image sensor array to 512 x 512 in contrast to the privious
works, we can have enhanced resolution of image sensor. On the other hand for the
required ADC we used a high speed and high resolution structure namely Pipeline
ADC with 10 bit resolution. Pipeline structure is a suitable structure which we can
reach to a high speed operation with appropriate power consumption.

The necessary circuits for implementation of ADC consist of analog parts include
S/H, comparator, gain stage and digital parts. In the design of circuits we have tried
to consider not only high speed and high resolution but also reduced power
consumption.

Key word: CMOS Image Sensor, Pipeline Analog to Digital Converter, 0.35 pm
standard CMOS process.
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