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Measurement setup with 40ps laser 405nm, digital scope 2GHz 
with light intensity control 



Signals from stand alone cell
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Fixed overvoltage ∆U=1.65V, different light intensity
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We have developed a SPICE model of 
Geiger discharge propagation 
NIM A787, 1 July 2015,  270–274

Exp signals & SPICE simulations

MEPHI cell

http://www.sciencedirect.com/science/journal/01689002/787/supp/C


Single cell pulses for different intensity light but for fixed overvoltage. MEPHI cell 
(100x100µm2)

0,0 0,5 1,0 1,5 2,0

0

5

10

15

20

25

30

35

40
 U=35V T=+20 0C
Ubd = 33,25±0,05 (T=+23,5±1 0C)

 

 

 A
m

pl
itu

de
, m

V

time, ns

 τ=1009ns ( Nphel=4,4)
 τ=1755ns  (Nphel=9200)
 τ=2493ns   (Nphel=15200)
 τ=2435ns   ( Nphel=18800)

0 800 1600

1E-5

1E-4

1E-3

0,01 W5N14  T=+20 0C
Ubd = 33,25±0,05 (T=+23,5±1 0C)

 

 

Am
pl

itu
de

, V

time, ns

U=35V
 τ=1009ns ( Nphel=4,4)
 τ=2435ns   ( Nphel=18800)
 

quenchbr RUUQ /)(/ −=τ

P. Buzhan  et al. “SiPM Geiger discharge  …” 4October 5-10 ICPPA2015

)(*)( brslowfast UUCCQ −+=

)(* slowfastquench CCR +=τ

Total charge



MEPHI cell.
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U-Ubreakdown doesn’t change

Q increases due to increasing of 
Cfast+Cslow

0 5 10 15 20
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

T=+23 0C
Ubd = 33,25±0,05 (T=+23,5±1 0C) U=35V

 

Ti
m

e 
co

ns
ta

nt
 τ,

 µ
s

x103  Nphel

Points – different days and wavelengths

constUU br =−



P. Buzhan  et al. “SiPM Geiger discharge  …” 6

0,0 0,6 1,2

0,0

0,1

0,2

0,3

 0.397 phe
 3.452 phe
 5420 phe
 19680 phe
 

FBK.  UV SPAD  30 um.   T=+20 0C
Ubd = 26,06±0,04
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Single cell pulses for different intensity light. FBK cell 

Very small difference in pulse shapes for different light intensities

U=38V
FBK cell. Dia 30 µm



Single cell pulses for different intensity light. FBK cell
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U-Ubreakdown doesn’t change
Q increases due to increasing of Cfast+Cslow

U=38V



Pulse shape for different light Intensities. MEPHI data
Hamamatsu S10362-11-100U No.50
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Normalized pulse shapesFast part Slow part (recovering)

A=Ncell*∆U/Rquench

∆U  changes with intensity – voltage drops on cell p-n-junction below Ubreakdown

Q changes with intensity
τ doesn’t change 
with intensity
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Recovery time for different light Intensities. Double pulses
Hamamatsu S10362-11-100U No.50
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Time shifting t-t0

As higher first pulse intensity 
as longer time ∆t before second pulse 
starts to initiate Geiger discharge (1);
But recovery constant is the same (2)
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Recovery time for different light Intensities. Double pulses
FBK cell
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The lower overvoltage the grater a shift in 
start of the restoration
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Summary:

Work has been supported by Megagrant 2013 program of Russia, 
agreement № 14.А12.31.0006 from 24.06.2013

•SiPM cell 
recovery time 
amplitude
charge

for Geiger mode operation in oversaturation conditions (>>1 phe/cell) 
depends on light intensity due to extremely fast developing of the Geiger 
discharge

•Depending on SiPM cell construction (technology used) high light intensity 
may affect cell capacity or/and voltage drop on cell pn-junction below 
Ubreakdown

•The lower overvoltage the grater a shift in start of the SiPM cell restoration
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