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Advanced manufacturing technologies for modern image sensors have advanced to the point where uncooled
single-photon image can be considered a consumer product. Single-photon imaging brings its own challenges,
and has developed a number of niche applications, but the nature of building detectors at these extreme
performance levels means performance developments that can filter down through more mainstream sensor
technologies and applications.

This lecture has two segments: the first is devoted to avalanche theory, SPAD fundamentals, and silicon
photomultipliers (SiPMs), both analog and digital; the second is focusing on timing estimation and processing
in multi-channel digital SiPMs, including a discussion of the expected and measured statistical behavior of
the device and its application in many fields of science and medical imaging.
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