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▪ Dead time (1-100 ns) vs. Dynamic range -> spatial/temporal oversampling

▪ Dark counts (cps-kcps) vs. Sensitivity -> refined processes, gating, coincidence detection

▪ Sensitivity (PDE = PDP × FF)

- Photon Detection Probability (PDP) (up to 80%)

- Fill-factor (1-80%) -> microlenses

▪ Timing precision (jitter) (~7.5-100 ps) vs. Wavelength

▪ Afterpulsing (0.1-10%)

▪ Pixel pitch (10-50 m, lately down to a few m!)

▪ … and in SPAD matrices: Crosstalk, PDP/DCR Uniformity
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Exercise 11.2: Key SPAD metrics

| C. Bruschini | 2024

F. Gramuglia, et al., JSTQE (28), 2022

Optical Detectors: Week 11 – SPAD Fundamentals (Solutions Ex11)

Explain all the parameters, the underlying physics and their relevance 
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Exercise 11.2: SPAD camera power consumption

| C. Bruschini | 2024

How does the power consumption of the two cameras compare?

How can the power consumption of a SPAD-based camera operating at high illumination be reduced? 

K. Morimoto, Image Sensors Europe 2024
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Exercise 11.2: SPAD camera power consumption

| C. Bruschini | 2024

K. Morimoto, Image Sensors Europe 2024
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Device level improvement

| C. Bruschini | 2024

How can we improve the power consumption from a device-level perspective?

Robert K. Henderson, ESSxxRC 2022
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Junction depletion capacitance
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