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Summary:

AReasons for the test atthe | R MM &BLINA facility (proposal originated by G.
Cibinetto , INFN -FE)

AOverview of the electronic chain for the GELINA test

ASiPM signals picked up at the analog test point of the modified ABCD board
BEFORE irradiation

ASiPM signals picked up at the analog test point of the modified ABCD board
AFTER irradiation ( integr®nend)fl uence of ab

Apreliminary conclusions



Reason for the test:

to study damage induced in SiPMs by thermal neutrons
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Reason for the test  (originally proposed by G. Cibinetto , INFN -FE): to study damage induced in SiPMs by

thermal neutrons Barrel
== High Energy Neutron
Fast Neutron

o

X
.
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Main goal of the SiPM test at the GELINA
neutron time - of - flight facility at IRMM - Geel:

- to study SiPM damage induced by thermal neutrons
(cfr . background neutron energy spectrum for IFR)

- to verify effectiveness of thermal neutron shields
Aspecification for electronics :

Aparallel testing of a sufficient number of SiPM
samples of different layout and of different

manufacturers bt . P
. . . . . . LogE(GeV)/log(10)

Amonitoring of significant SiPM operational =

parameters such as: Custom readout and control system

Abias current (by commercial DAQ system)
1.5m

Adark count (by ABCD board) \ Scintillator cales N
Again monitoring : to do this we plan to |, \ IfSipM x8 ‘
iluminate the SiPMs and to evaluate the YTrigger on cosmic muons i
SIPM gain by collecting pulse amplitude
histograms  with  the  electronics ——
provided by the collaborators of
INFN Bologna (Alessandro
Montanari , Niccolo 6Tosi)

Atemperature monitoring (by commercial DAQ
system)

V.Santoro, reported atthe =~ == Epithermal Neutron
SuperB background
meeting, LNF, Feb 2012
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Overview of the electronic chafnr the GELINA test

ASiPM test fixtures : proposed arrangement

A wheel made of 8 PCBIin form of octagonal slices
is foreseen . Each slice will host:

-3 SiPM of an homogeneoustype: all are read by
an 0 | FARB C Dcéard; one is also readout by the
Bolognareadout card.

-1 DAC for setting the SiPM bias corrections,
since the 3 SiPM share a commono h i ggihdhbeasé
voltage.

-1LED to provide light pulses for gain monitoring
-1ltemperature sensor (Pt100)

-1 on board slow ADC (for auxilianmmenitoring)
-1LDO regulator (as a DUT) |
-1light tight cap

the test stan Vi .
source; the-D&&&n is 5cm in diameter at

this location 2
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Overview of the electronic chafor the GELINA test

ASiPM test fixtures : picture of the test assembly and detail of a unit for 3 SiPM
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Overview of the electronic chain for the GELINA test

ASiPM test fixtures :test assembly in the experimental area
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Overview of the electronic chain for the GELINA test

ASiPM test fixtures :test assembly in the experimental area

SiPM test assembl . . . . .
T | y 1cm thick Lead filter in front of the beam ewitndow, filter
-F"“\'I; (|- configuration has changed throughout the test
o [ | ' f

BOLOGNA

DAQ system

‘NI -RICO® sfor sutremt
and temperature monitoring
(M. Andreotti, INFN -Ferrara)
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Overview of the electronic chain for the GELINA test

ASiPM test fixtures : schematic of a unit for 3 SiPM: detail of the © a mp | -fafiout & channel for '
sharing buffered signals amongthe Ferrara 0 A B Cdamd and the BolognaDAQ card
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Overview of the electronic chain for the GELINA test

ASiPM test fixtures
signals only going to

: schematic of a unit for 3 SiPM: detail of the 0 st r ad uythldannel for
the Ferrara 0 A B Cdanal

““Bias and current monitor |

R ;Bizias adjustment DAC

current monitor and

‘On board A/D (12C)
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Overview of the electronic chain for the GELINA test

ASiPM test fixtures : ISEG, CAN bus controlled power supply unit used to supply the Vg,s inputs
of the carrier PCBs

EHQ 8210x-F -

CHO-CH3 -1 kV/ )
CH4-CH7 +1kV /. mA

Angelo Cotta Ramusino INfRdrrara Sept 2nd 2012




Overview of the electronic chain for the GELINA test

ASiPM test fixtures : schematic of the amplification channel onthe Ferrara 0 A B Clidadrd

AL

gain

and C

Modifications on the field:
A Ceouping Value : 220pF - > 100nF
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Rgaln paralleled witha C
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gain change are given,

for any specific channel, in the following
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Amplified{ At a &A3yFta LAOISR dzJ Fd GKS Fylf23 §%a0i2) L2/

" Cho _50u04hlp Ch1_100u00hlp Ch2_25u06h1p

\ Id code of the carrier PCB (1 through 8)
SiPM manufacturer h=Hamamatsu, s=SensL, f=FBK
S|PM ID

Pltch of SiPM plxels. choice of 50um, 100um, 25um

ABCD board channel number: range 0 to 23 (20 and 23 unused)

NOTE: the first channel of a triplet is amplified on the caP€B and a copy of the

output signal is sent also to the Bologna DAQ board
Angelo Cotta Ramusino INfRdrrara Sept 2nd 2012 13




AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

ChO_50u04hip Ch1l 100u00hlp Ch2_25u06h1p
Hamamatsu MPPCs 1mm x 1mm

AV =-71V AV, ,=-70.5V AV, =-74V
Apeak signal amplitude for 1 Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input =74mV p.e. input =15.7mV p.e. input =9.5mV
(measured- i 0 KS OKLI yheabukd G G KS OKI yyn®és@ad G G KS Ol
analoq test point analoqg test poink analoqg test poink
Adl ./ 5¢ OFNR 3Tl AJ'agicEr yE NR FF AYVaaSOD 4 yar NR
parameters: parameters: parameters:

V Ryain= 150m V Ryain= 220m V Ryain= 330m

V Gyain= 100pF V Gain= 100pF V Gain= 68pF

\ b238Y (GKS FYLXAGdRS 2F GKS ardayrt FG GKS ! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

r“ LS &= r‘”" . T [““" o g
Ch3 50u26s2p Ch4 100u30s2p Ch5_20u29s2p
SensL SiPMs 1mm x 1mm

AV, .s=-29.1V AV, ,s=-29.1V AV, .s=-29.1V
Apeak signal amplitude for 1 Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input =50.5mV p.e. input =9.3mV p.e. input =7.6mV
(measured- i 0 KS OKLI yheabukd G G KS OKI yyn®és@ad G G KS Ol
analoq test point analoqg test poink analoqg test poink
Ad! ./ 5¢ OFNR 3IFAK'AaSBEAYE NR I AYYalaShna yal NR
parameters: parameters: parameters:

V Ryain= 150m V Ryain= 330m V Ryain= 330m

V Gyain= 100pF V Gain= 68pF V Gain= 68pF

\ b238Y (GKS FYLXAGdRS 2F GKS ardayrt FG GKS ! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

; o5 DS A P S R R SR
F
o LA " :

st - g r" o ™ r" WA G
Ch6_50ul1f3p Ch7_100ul9f3p Ch8 25u20f3p
FBK SiPMs 1mm x 1mm

AV, s=-31V AV, .s=-32V AV, .s=-32V
Apeak signal amplitude for 1 Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input =146mV p.e. input =24.4mV p.e. input =11.9mV
(measured- i 0 KS OKLI yheabukd G G KS OKI yyn®és@ad G G KS Ol
analoq test point analoqg test poink analoqg test poink
Adl ./ 5¢ OFNR 3Tl AJ'agicEr yE NR FF AYVaaSOD 4 yar NR
parameters: parameters: parameters:

V Ryain= 150m V Ryain= 330m V Ryain= 330m

V Gyain= 100pF V Gain= 68pF V Gain= 68pF

\ b238Y (GKS FYLXAGdRS 2F GKS ardayrt FG GKS ! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

Ch9 3m50ulOh4p Chl10 3m50ul9h4p Chll 13m50u07h4p
Hamamatsu MPPCs 3mm x 3mm Hamamatsu MPPCs 1.3mm x 1.3m

AV, .s=-72.5V AV, ,=-72.5V AV, =-71.2V
Apeak signal amplitude for 1 Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input =100mV p.e. input =6.9mV p.e. input =12mV
(measured- i 0 KS OKLI yheabukd G G KS OKI yyn®és@ad G G KS Ol
analoq test point analoqg test poink analoqg test poink
Ad! ./ 5¢ OFNR 3IFAK'AaSBEAYE NR I AYYalaShna yal NR
parameters: parameters: parameters:

V Ryain= 150m V Ryain= 330m V Ryain= 330Mm

V Gyain= 100pF V Gain= 68pF V Gain= 68pF

\ b238Y (GKS FYLXAGdRS 2F GKS ardayrt FG GKS ! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

Chl2 1m35u34s5p Ch13 1m50u27s5p Chl4 3m35u32s5p
SensL SiPM 1mm x 1mm SensL SiPM 3mm x 3mm
AV, .s=-29.5V AV, ,s=-29.5V AV, .s=-29V
Apeak signal amplitude for 1 Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input =60mV p.e. input =10.3mV p.e. input =14mV
(measured- i 0 KS OKLI yheabukd G G KS OKI yyn®és@ad G G KS Ol
analoq test point analoqg test poink analoqg test poink
Adl ./ 5¢ OFNR 3Tl AJ'agicEr yE NR FF AYVaaSOD 4 yar NR
parameters: parameters: parameters:
V Ryain= 150m V Ryain= 330m V Ryain= 330m
V Gyain= 100pF V Gain= 68pF V Gain= 68pF

\ b238Y (GKS FYLXAGdRS 2F GKS ardayrt FG GKS ! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

Chl5 1m25u37f6p Chl16 3m50u2l1f6p Chl7 1mb50ul3f6p
FBK SiPM 1mm x 1mm FBK SiPM 3mm x 3mm FBK SiPM 1mm x 1mm
AV, ,s=-32.5V AV, .s=-30V AV, .s=-32V
Apeak signal amplitude for 1 Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input =98mV p.e. input =6.5mV p.e. input =35mV
(measured- i 0 KS OKLI yheabukd G G KS OKI yyn®és@ad G G KS Ol
analoq test point analoqg test poink analoqg test poink
Adl ./ 5¢ OFNR 3Tl AJ'agicEr yE NR FF AYVaaSOD 4 yar NR
parameters: parameters: parameters:
V Ryain= 150m V Ryain= 330m V Ryain= 330m
V Gyain= 100pF V Gin= 68pF V Guain= 68pF

\ b238Y (GKS FYLXAGdRS 2F GKS ardayrt FG GKS ! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

Ch18 3m50ul7rh7p Ch19 3ml100ul6rh7p Ch20
Hamamatsud NJ R MEPOSBtiin x 3mm unused
AV, c=-62V AV, .= -61V
Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input =91.5mV p.e. input =10mV
(measured- I 0 KS OKLI y(héasued 0 G KS OKIFyySt Qa
analoq test point analoqg test poink
Ad! ./ 5¢ OFNR 3IFAK'aSBEAYE NR 3IJFAYy aSaaday3
parameters: parameters:
V Ryan= 150m V Ryain= 330M
V Gpain= 100pF V Gan= 68pF

\bzasw GKS YL AGAdRS 2F GKS aAdaylft +Fd GKS a! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( A.C.R" 20B2).:

Measurements performe®EFORIradiation to evaluate the single p.pulse height and determinthe
discriminator threshold

Ch21 1m50u39sf8p Ch22 1m50u40sf8p Ch23
FBKA & LJS SiFMk Imén x 1mm unused
AV, =-40V AV, =-40V
Apeak signal amplitude for 1 Apeak signal amplitude for 1
p.e. input = +32mV p.e.input =+ 7mV
(measured- I 0 KS OKLI y(héasued 0 G KS OKIFyySt Qa
analoq test point analoqg test poink
Ad! ./ 5¢ OFNR 3IFAK'aSBEAYE NR 3IJFAYy aSaaday3
parameters: parameters:
V Ryain= 150m V Ryain= 330m
V Gyain= 100pF V Gain= 68pF

\ b238Y (GKS FYLXAGdRS 2F GKS ardayrt FG GKS ! ./ 5¢
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"120x 20

Measurements performed\FTERhe full irradiation

*?‘e“?# }’r'\ R e 4
‘peak’ SIQnaT -amf)lltud 3 'd}" 1 peak S|gnal amplltude for 1
p.e.input=72mv - "=’ p.e. input =9.5mV

(at the analog test pon’)t ¥ ' (at the analog test point

ChO_50u04h1p Ch1 100u00h1p Ch2 25u06h1p

Hamamatsu MPPCs 1mm x 1mm

Note: RobertoMalagutiuseddifferent trigger settingsand waveformaccumulationand displaysettingsthan | used
for previouswaveformsbut alsoin this plots the last waveformaccumulateds drawnin yellow and by lookingat it
onecanhavea better ideaof the effectsof radiationon the singlephoton sensinglevicesundertest

Note: Fourdeviceswere replacedwith nominallyequivalentonesat the beginningof the secondweekof irradiation
SOTHEFINALWAVEFORM@&ND THEINITALWAVEFORMEOR4 CHANNELSO NOTREFER O EXACTLYHE
SAMEDEVICBUTTOEQUIVALENJINESThechanneldo whichthe replaceddeviceswvere connectedwere:
Channel 0: HamamatsuMPPCdmm x 1mm, 50u pitch

Channel 1: HamamatsuMPPCdmm x 1mm, 100u pitch

Channel 2 : HamamatsuMPPCdmm x 1mm, 25u pitch

Channell0 : HamamatsuMPPCsmm x 3mm, 50u pitch

Angelo Cotta Ramusino INfRdrrara Sept 2nd 2012 22



AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"R0x¢ 20

Measurements performed\FTERhe full irradiation

L

 Ch3 50u26s2p Ch4_100u30s2p
SensL SiPMs 1mm x 1mm
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"R0x¢ 20

Measurements performed\FTERhe full irradiation

Lt I

e Y I RNTY

' Ch6_50u11f3p ' Ch7_100u19f3p " Ch8 25u20f3p
FBK SiPMs 1mm x 1mm

N
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"R0x¢ 20

Measurements performed\FTERhe full irradiation

TR

a

B 4
. . 25
AT

i

.8

"

4

-
' 3
- % y- .
= P
e
0N ey
(D
.l"

Ch9 3m50ul0h4p Ch10 3m50ul9h4 Chll 13m50u07h4p
Hamamatsu MPPCs 3mm x 3mm Hamamatsu MPPCs 1.3mm x 1.3m
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"R0x¢ 20

Measurements performed\FTERhe full irradiation

" ch12 1m35u34s5p Ch13 1m50u27s5p | Ch14 3m35u3255p
SensL SiPM Imm x 1mm SensL SiPM 3mm x 3mm
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"R0x¢ 20

Measurements performed\FTERhe full irradiation

" Ch15 1m25u37f6p - Ch16 _3m50u21f6p - Ch17 1m50ul3f6p
FBK SiPM 1mm x 1mm FBK SiPM 3mm x 3mm FBK SiPM 1mm x 1mm
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"R0x¢ 20

Measurements performed\FTERhe full irradiation

!
|

I

!

N |
. |
!
gl
|

i

|
l‘.!
|

|

i

|

!

Ch18 3m50ul7rh7p Ch19 3m100ul6rh7p Ch20
Hamamatsud NJ R MEPAYZBtmin x 3mm unused
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AmplifiedSiPM signals picked up at the analog test point of the modified ABCD board ( R.M"R0x¢ 20

Measurements performed\FTERhe full irradiation

¢ 3 o
A - 2 § 74 Ay 4
: - 5 i Sera T INY .- N “ . > -y P v &
m “ !\1-‘ “

Ch21 1m50u39sf8p |  Ch22 1m50u40sf8p ch23
FBKG a LJS SiFMk Imén x 1mm unused
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Amplified{ At a aA3ylta LAOISR dzJ G GKS Fylfz23 (8al

Full size waveformsBEFORE IRRADIATION
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e dei Tempi Trigger Visualizza Cursori Misura Matem.  Analisi  Utilita'
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Trigger Visualiza Cursori Misura Matem. Analisi  Utilita'
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2 dei Tempi Trigger : C i M a  Matem. i Utilita!

BEFORE: Ch2 25u06h1p

20 GSisfFronte  Negativo
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Trigger Visualizza Cursori Misura Matem. Analisi  Utilita' Aiuto

WL&\WW‘M s | : . g*'.#;f\.r» r'w‘t{” 'uiww ?.""":' '

Cig ﬂ‘ckmnlzb«s.‘:&v : qa-*-z&m‘
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File Vert. ase dei Tempi  Trigger Visualiza Cursori Misura Matem. Analisi  Utilita'

KL "'H‘% L" 'n.u‘u‘l‘ 2
s §|

4 5"#’«.:»«1, H

- — o — - -

BEFORE: Ch4_100u30s2p
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» dei Tempi Trigger
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