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Abstract
Traditional semiconductor photon detectors are based on layered heterostructures without a significant
geometrical variation along lateral directions. In contrast, we have developed a detector that exploits the
additional degrees of freedom offered by a three-dimensional geometry, and utilized a detection and
amplification method that is inspired by single-photon detection mechanism of the rod cells in the eye. In this
talk, I present a review of the results we have achieved with our bio-inspired “Nano-injection” detector over
the past six years. These include detailed explanation of the concept, evaluation of single-element devices to
understand the physics of this device, and demonstration of the first nano-injection imaging arrays. In
particular, I will explain the reasons for unusually low noise of the device at a high internal gain, the sub-volt
operation, and the source of extremely good timing jitter. The impact of this new detector on infrared
imagers will also be presented. Specifically, I will present the superior signal-to-noise ratio of our first
imagers, and the anticipated benefits to infrared imagers with very small pixel size and/or high frame rates.
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