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A Study on CMOS Image Sensor with Single-Photon Countable Sensitivity,
Linear Response and High Full-Well-Capacity

Shunichi WAKASHIMA
Supervisor: Shigetoshi SUGAWA

In this thesis, a research on the CMOS image sensor achieving single-photon countable sensitivity and high full-
well-capacity (FWC) simultaneously in a single exposure with linear response is described. As key technology for
single-photon countable sensitivity and high FWC CMOS image sensor, lateral overflow integration capacitor
(LOFIC) pixel structure, column dual gain amplifiers, small Cyp structure and floating capacitor load readout
operation are described. Using these key technologies, a high sensitivity and high FWC CMOS image sensor is
developed. The chip exhibit the performances of 0.46 ems of input referred readout noise, where the input referred
noise is 105.6 1V ms and the conversion gain is 242 uV/e', and a FWC of 76000 e” with linear response simultaneously.
Furthermore, the noises of individual readout circuit are clarified and improvement strategies for achieving 0.2 € s

input referred readout noise are clarified.
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