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" <IN Geiger discharge

SPAD Geiger discharge development
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Similar approach can be
applied to SiPM cell
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Fig. 18. Experimental data for avalanche triggered in the center of the active
area (squares) and at one edge (curcles). The solid hines are the corresponding
sunulation results. The active area of the SPAD 1s 140 x 14 pm.




Spice model of avalanche development in a SiPM cell
(transversal propagation)

Transversal avalanche propagation &

_ Corsi model
Avalanche current selfquenching
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Light-Emission Microscopy (LEM) applied to SiPM
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laser 70 ps 405nm
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LEM Applied to Single SiPM Cell

* Shooting with laser to a
cell of 100x100um? size

* The laser light is
focused to a spot size of
~2um

* Observing that the
avalanche occupies only
a small part of the cell

Avalanche Size & Calibration of SiPM
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Geiger discharge light

intensity
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Geiger discharge light
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Spot size of Geiger discharge doesn’t depend from overvoltage
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Dolgoshein-Pleshko SPICE model
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SiPM cell study with digital oscilloscope LeCroy WaveRunner 620Zi 2GHz

Width of the SiPM stand alone cell signals for different voltages
Focused laser beam into center of SiPM cell (pulse duratlon 40ps 660nm)
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Signals from stand alone cell
Fixed overvoltage AU=1.65V, different light intensity

Amplitude (exp)
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Even for very low light intensity we have “2-photons” amplitudes from ceII -> it maybe an evidence

of photon assisted discharge propagation
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" T Signals from stand alone cell.

Comparison of SPICE simulation and experimental results. Light of different intensity.
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r — Different number of cells N inside SiPM
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SUMMARY

m  Geiger discharge inside the SiPM cell has a limited spot size at the level of 8-10 microns (Light
Emission Microscope studies)

m  Spot size of Geiger discharge doesn’t depend on overvoltage
m  Single SiPM cell pulse width decreases with overvoltage

m  Spice model of transversal avalanche propagation & Geiger discharge self quenching in SiPM cell has
been developed (Dolgoshein — Pleshko) on the basis of Light Emission Microscope studies and cell
waveform analysis

m  SPICE model nicely predict waveform of SiPM signals and can be useful for SiPM itself or FE
electronics engineering.
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