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Beyond the temporal resolution limit of silicon
image sensors
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The temporal resolution limit of silicon image sensors is 11.1 ps as we proved. We defined the super temporal
resolution (STR) as the resolution less than this limit, since most image sensors are silicon-based [1]. To
achieve the STR, mixing effects along the travel route of signal electrons in a pixel, elongating the temporal
resolution, are separately analyzed and the countermeasures are proposed. A branching gate image sensor
is proposed with a resistive gate for the center guide gate [2]. It is verified by simulations that the proposed
sensor structure can achieve theoretically noiseless imaging at the temporal resolution of 100 ps with an
existing 120-nm process. A finer process with a germanium photodiode, in addition, will achieve the STR
(<11.1 ps) in the near future [3].
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