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Establishment of innovative small light amount difference image sensor with
linear response 100 million electron full well capacity

KURODA, Rihito
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Aiming for the establishment of a small light amount difference image
sensor technology, in-pixel photo-charge integration capacitors with high capacitance density and
low leakage current and signal readout method to accurately detect potential level of accumulated
photo-charge were researched. A prototype chip developed in this research demonstrated a 190-1100nm
wide spectral response, 24.3M photoelectron full well capacity and 71.3dB SNR. Using the frame
averaging method, 80dB SNR real-time imaging is to be available, which accounts for over 100M
photoelectron signal. In addition, using a none-destructive light absorption imaging with the
developed image sensor, two-dimensional concentration images of sub-ppm order concentration ozonated

water, acetone gas, process gas for semiconductor equipment, and glucose were visualized.
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