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SiPM tests

DUNE SiPM: - Large area;
* High gain;
* Single p.e. sensitivity;
* UV detection;
* Cryo operation; ;|
* Resistance to thermal stresses; |

spad

* Low noise at cryo temperatures (DCR<100mHz/mm?).

Tests purposes: - Check SiPM identity” \ DUNE_ SiPMs are
* Failure/mortality rate; organized in arrays of 6

- . SiPM each with a
* Quality assurance;
Q y common cathode

Measurements & parameters:
- Current-voltage curve - (FW) Rq + (REV) V_ (before and after thermal cycles);

* DCR@LN2 T - global-DCR total dark signals, AP, CT + bursts;
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Cactus: the mass test set-up

/ f i‘.l.» !’5

Cryogenic Apparatus for Continuous Tests Upon SiPMs

* Custom setup developed by INFN and Universities of Ferrara and
Bologna,;

* Massive tests on the entire SiIPMs production to perform the quality
assurance of all the sensors (~100k);
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Cactus: the mass test set-up
e 2

Warm electronic
4 motherboards plus 60
front-end cards

Cold electronic
four boards that hold

30 SiPM

Mechanical stage
60-cm long motorized
linear actuator

Refilling system
automatic refilling
system

LN2 dewar
55-liters Dewar for
liquid nitrogen
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Cactus electronic

Motherboards & cold cards

4 motherboards;

15 front-end cards/motherboard,;
120 independent channels;
Current measure/digitalization;
Signals acquisition;

Supply power. =33 | s
4 boards; =y
5 arrays/board,;
120 SIPM; g;\ =
Temperature Seibs —
monitor: ey 1 +
Bias voltage. 3

«1
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Current (mA)

Acquisition example

IV curve:
* The system sets the voltage and measures the current flowing through each

SiPM simultaneously (different parameters can be set);
R and V,__ estimations from online fits of the data;
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Curve IV: reverse ARDU_2_SiPM_03
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Curve |V: forward ARDU_2_SiPM_03

—— Linear Fit: Rq = (382.53 = 22.95) Q
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Global DCR:

* The system sets the over-voltage and measures the total counts above a

threshold in a defined time window.
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Conclusions

SiPM massive test system CACTUS;

CACTUS can measure IV-curve (Rq and V_) and global-DCR for
120 SiIPMs in parallel;

CACTUS can perform a variable number of thermal cycles
following programmable profiles;

We can test 120 SiPM per day;
Till now we tested ~4200HPK and ~3200FBK SiPMs;

We are testing new components (difficulty in electronics
procurement) in order to improve the system and duplicate it;
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The end

Thanks for your attention!

Ferrara group: M. Andreotti, W. Baldini, R. Calabrese, S. Chiozzi, A. Cotta
Ramusino, R. D’Amico, M. Fiorini, T. Giammaria, C. Giugliano, M. Guarise, E.
Luppi, I. Neri, L. Tomassetti
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Backup slides
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Cactus: scheme

Features:modularity; automatic; easy replication;

PC

Stabilized
power supply

digital s'ignals
acquisitions

IV meas.

CLARO system

DCR meas.

Mother-board 1
+
15 front-end

Mother-board 2
+
15 front-end

Mother-board 3
+
15 front-end

Mother-board 4
+
15 front-end

LN2 refilling
system LN2
Cold board 1: Cold board 2: Cold board 3: Cold board 4:
(5 arrays) (5 arrays) (5 arrays) (5 arrays)
1V bias 1 V bias 1V bias 1 V bias
30 anodes 30 anodes 30 anodes 30 anodes
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Measurements

During April and May 2022
Bologna and Ferrara groups
received and performed the
complete characterization of:
* ~4200 HPK sensors;

* ~3200 FBK sensors;

Open questions:

* Organize LN2 procurement (few days in advance);
» Organize shipment,
* Organize data
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HPK loads V. @ LN2

Vbd spreads in Loads LOADs 0001-0029 - LN2 third cycle
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HPK loads R, @ LN2

Rq spreads in Loads LOADs 0001-0029 - LN2 third cycle

@FE, 2022/04
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HPK loads DCR @ LN2

DCR spreads in Loads LOADs 0001-0029 - LN2 third cycle

@FE, 2022/04
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