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Abstract - A characterization of the response of SiPMs and SPADs produced at FBK-irst Trento stimulated with fast laser pulses is presented. 

The tests were aimed at studying both the intrinsic timing proprieties (of SiPMs and SPADs) using time correlated single photon counting technique and the dynamic range (of SiPMs). 

Measurements were carried out on devices with different cell size, namely, from 40x40μm² to 100x100μm². Concerning the timing resolution, all the devices exhibit a value lower than 

150psec FWHM. The dynamic range of SiPMs shows a response linearity which is in line with the theory describing these devices.

Alessandro Tarollia, Gian-Franco Dalla Bettab, Mirko Melchiorria, Alessandro Piazzaa, Lucio Pancheria, Claudio Piemontea, Nicola Zorzia

a FBK, Trento - Italy, b University of Trento - Italy

Characterization of FBK SiPMs under 

illumination with very fast light pulses.

Lens

40x40μm² cell size approaches 90ps

Setup & DevicesLaser Head

(~80ps res.)
Optical Filter

Scope

(1ps res.)

SiPM/SPAD

W/O Amplifier

Channel 2 - SYNC

Channel 1 - Photon
PDL 800-B

(~20ps res.)

Δt

1. Laser head emits light 

with a fixed frequency 

and amplitude controlled 

by the laser driver

2. The scope detects the 

difference (in time) 

between the signal of the 

driver and the 

SiPM/SPAD signal

3. Histogram of data is 

created 

Laser Driver

Dynamic Range

FWHMsys~91ps

System FWHM measured with a calibrated SPAD (~29ps res.) is ~95ps

²FWHM - ²FWHM  FWHM SPADmeassys

Measurement without amplifier

The first part of the graph

shows a linear trend of the 
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SiPM with 50x50μm² cell size
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• Similar method

• Timing histograms were 

measured for pulses with 

a fixed height 

corresponding to a fixed 

number of fired cells
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to the Poissonian law:
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FBK SiPM MEASUREMENTS

• Histogram of time 

delays at different 

voltages were 

measured

• FWHMs were 

calculated

FBK SPAD MEASUREMENT

100x100μm² cell size approaches 140ps

50x50μm² cell size approaches 95ps

• Energy values were obtained from

current measured by a calibrated

photodiode using 3 different

optical filters and 2 different laser 

intensities for a total of 8 

combinations

• Histogram of the SiPM pulse area 

were measured for every energy

value calculated

λ=470nm
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• The curve corresponding to 

the single cell matches 

measurements on the FBK 

SPAD with the same cell size
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Devices tested:

FBK SiPMs

(total area 1mm²)

FBK SPADs

(corresponing to a single cell of a SiPM)

•40x40μm² cell size

•50x50μm² cell size

•40x40μm² cell size

•50x50μm² cell size

•100x100μm² cell size


