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CMOS SiPM design and signal compression
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This lecture reviews several design solutions adopted in both analog and digital SiPMs to improve their char-
acteristics, with particular focus on timing and spatial resolution.

A brief overview of SiPM technology developed at Fondazione Bruno Kessler (FBK) is given. The problem
of optimum timing pickoff is analyzed and the solutions adopted at FBK are described. The main limitations
to optimum timing resolution are addressed, indicating the directions of future SiPM design improvements.
Position encoding approach, which was proposed to reduce the complexity of high-spatial resolution detector
modules for preclinical PET systems, is also reviewed.

The architecture of a CMOS digital SiPM developed inside the EU project SPADnet is then presented. In this
design, signal compression is used to reduce the complexity and area occupation of focal plane processing
electronics. Each pixel, composed by 720 SPADs, provides the total counts and timestamp of detected gamma
events. SiPM total counts, used to discriminate gamma event detection, are sampled at up to 100MS/s by an
adder tree overlaid on top of the pixel array. Experimental results validating the approach are presented and
critically discussed.
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