Mass production automated test system for the
NEXT SiPM tracking plane
J. Rodríguez, M. Querol, J. Díaz, JJ. Gómez-Cadenas, D. Lorca, V. Álvarez, A. Martínez, A. Gil
Instituto de Física Corpuscular (CSIC-UV) 46071 Valencia, Spain

NEXT is a double beta decay experiment that will be operated in Canfranc Underground Laboratory (Spain). The goal of the NEXT Collaboration is to search
for ββ0ν of the 136Xe isotope. This challenge can be met with a 100 kg high pressure xenon gas TPC. The two key advantages of such a detector will be an
excellent energy resolution and tracking reconstruction capabilities, which can only be achieved if the TPC is operated in electroluminescence mode.
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Mock up of tracking plane for the NEXT experiment of 1 m diameter. It will be
equipped with 7040 SiPMs grouped on small boards, called DICE-Boards, with 64
SiPMs each sharing the same bias supply voltage (common cathodes)

NEXT will be equipped with ~7000 SiPMs (Hamamatsu S10362-11-050P) for tracking reconstruction,
which are sensitive to the UV light coming from xenon scintillation due to a coating process with TPB.

SETUP

TEST SYSTEM
Measurements :
- Direct polarization.
- Soldering check
- Dark noise.
- SPE gain with:
- 0.25 V steps.
- 2.5 ºC temperature steps
title

title

Temperature Control
The test system is based on laboratory equipment and a custom
made board controlled using LabVIEW software. Custom board
is based on a 8x8 relay matrix that allows the selection of the
SiPM being tested. The control of the relays is made via
LabVIEW and USB through an ATMEL based microcontroller
board. The custom board also includes a 20 dB gain non
inverting amplifier that provides enough amplification to the SiPM
signal to be acquired with an 8 bits oscilloscope.

SOFTWARE

Homogeneous light is provided to the DICE-Board under test
through the reflected LED light over a Teflon surface located in
front of the SiPMs. The LED and the DICE-Boards are placed
into a black box.
During the test, relays are activated sequentially (only a relay is
activated at a time), connecting a given SiPM output to the
amplifier included on the custom board. The output of the
amplifier is connected to the oscilloscope, which is remotely
programmed to acquire the SPE spectrum with 5.000 events,
requiring ~15 seconds per measurement.

DATA PROCESSING
The test system developed
constitutes a simple and fast
way for testing and
characterizing the SiPMs of
the NEXT tracking plane. A
basic SiPM functional test is
performed, and also important
parameters such us gain and
dark noise are obtained at
different bias voltages.
Additionally, a temperature
controlled system will be
integrated in the test system to
characterize de devices at
different temperatures.

LabVIEW GUI to set parameters, take data and process it.

The control and monitoring system is based on a microcontroller
and a LabVIEW graphical interface that allows the control and
monitoring of power system. The data output is stored in an ascii
file for later analysis.
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