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Solid state photodetectors are considered an attractive possibility to replace standard Vacuum Photomultiplier Tubes (PMTs) in many applications, due to their low operating bias, tailored spectral response, increased ruggedness, compact size, reduced sensitivity to temperature and voltage fluctuations and insensitivity to magnetic fields. Since 2000 STMicroelectronics (ST) has been actively working on single-photon detector technology development through the design, fabrication and characterization of Geiger Mode Avalanche Photodiodes (GMAPs) and Silicon Photomultipliers (SiPMs). The combination of SiPM’s fast timing response, high signal-to-noise ratio and single photoelectron resolution offers interesting possibilities for the use of these devices in nuclear medical imaging techniques like Positron Emission Tomography (PET) where compact, very fast and highly sensitive detectors are required for spatial and timing resolution improvement.  New prototypes with an inverted junction (P on N) have been recently manufactured to further improve the signal-to-noise ratio of SiPM technology in the blue wavelength range where most of the scintillators used in PET (i.e. LSO/LYSO) have their emission spectrum. The increase of the avalanche triggering probability in the blue range results in a considerable improvement of PDE and timing response. The detector development activity at the ST-Catania site includes also the fabrication of Silicon Carbide (SiC) photodiodes for UV light detection. The high detection efficiency obtained at very low reverse bias combined with the low dark current makes these detectors particularly suitable for UV light monitoring in low power consumption applications.
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