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Development of ultra_high-speed silicon image sensor with temporal resolution of
10Gfps and its application to advanced measurement technology
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We have proposed a Backside Illuminated Multi-Collection-Gate Image Sensor
and developed an ultra high-speed image sensor with a temporal resolution of 100 Mfps. In this
study, we proposed a branching structure that branches the charge collection gates in each pixel,
and showed that horizontal mixing of electrons in the center of the pixel, which can be a factor of
limitation of the temporal resolution, can be suppressed by employing resistive gates in this
structure. Furthermore, we have shown through simulation that the use of germanium as a photodiode,
which has a higher absorption coefficient than that of silicon, can significantly improve the
temporal resolution in the photoelectric conversion layer. The combination of these elements shows
the prospect of achieving a temporal resolution of 100 ps.
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