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INTRODUCTION

The Scalable Readout System (SRS) is an IP co-owned by CERN, Universitat Politecnica de Valencia (UPV) and IFIN-HH Bucharest. It was de-
fined by the CERN RD51 Collaboration [1-2] as a scalable, multi-channel readout platform that could easily adapt to a wide range of front ends.

In 2014, SRS was ported to the ATCA (Advanced Telecommunications Computing Architecture) standard upon agreement with the German com-
pany EicSys. The use of certified crates with built-in and redundant cooling, power and shelf management makes it a more robust mechanical
and electrical solution for prolonged operation in experiments than the original flavor.

NEXT [3] Is an underground experiment aimed at searching for neutrinoless double-beta decay that combines an excellent energy resolution
with tracking capabilities merging PMTs and SiPMs. NEXT-DEMO, a small-scale demonstrator, was read out using classical SRS, based on Euro-
card mechanics. NEXT has adopted SRS-ATCA for its first stage, called NEW. SRS-ATCA is used for the readout, DAQ and trigger for NEW, be-
Ing, to our knowledge, the first experiment operating entirely on SRS-ATCA.

ATCA SYSTEM

SRS has two main building blocks: the Front-End Concentrator card (FEC) [4], a flexible front-end interface and data concentrator, and the Scalable Readout Unit (SRU), a second data concentrator stage in-
tended for large scale applications. Both modules are based on FPGA and can interface the DAQ PC farm via GbE links, thus reducing the DAQ and trigger systems to a network-based architecture. Custom
links (named DTCC links) [5] allow to carry clock, slow controls, trigger and data over copper (four LVDS pairs over off-the-shelf HDMI or RJ-45 cable) or optical fibre.

Implement data processing
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READOUT AND DAQ ARCHITECTURE

For the NEW DAQ system, up to two and a half ATCA-FECs are needed to read out the de- - 3
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Front-end electronics work in push mode, it stores continuously incoming data in a circular buffer (up to 3.2 ms)
- and reads out it when a trigger accept is received. A double buffer architecture allows the reduction of the dead
““““ time. Buffers are implemented in the DDR3 memory. The ATCA-FEC in the energy plane also generates trigger

candidates, based on the early energy estimation of the events received.

There are 3 DAQ modes: Raw data mode; Normal Mode 1 (event discrimination is used, considered “normal events”
Y = 3 /. | are sent zero-suppressed, and “interesting events” in raw mode); Normal Mode 2 (similar to Normal Mode 1, but the
— iy v N e double buffer is only used for “interesting events”, reducing only the dead time for this type of events).

s : : T The Trigger Module (half ATCA-FEC) receives trigger candidates, implements a re-configurable trigger algorithm on
NEW Detector, | _— sEEEaTRRAL: | FPGA and sends trigger accept commands to the DAQ Modules [7]. A NIM input in the RTM module allows external
readout and D AQ | = triggers if needed.
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. . | ZEZEREIemm . The described system has been tested and validated in a small setup with a Trigger Module and 2 ATCA-FECs con-
SyStem In Canfranc SR nected to 12 PMTs and 12 SiPM front-end boards. A setup with the DAQ for the energy plane has been recently run-
ning in the Canfranc Underground Laboratory in Spain.
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